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Chapter -1
Heat

1 Mark Questions

. Define temperature?
Temperature:- 1. The degree of hotness or coldness is called temperature.

2.The SI unit of temperature is Kelvin (K). It can also be expressed as degree C@lsius (

. What is thermal equilibrium?
Thermal equilibrium :- The state of a thermal equilibrium denotes a state of body where it neither
receives nor gives out heat energy.

. What is “Heat”? Write their units?
Heat:- Heat is a form of energy which flows from hot body to cold body.
Units :- 1. Joule (J) (in S.I system)

2. Calorie(cal) (in C.G.S system)

. Define “Calorie™?
Calorie:- 1.The amount of heat required to raise the temperature of 1 gram of wafér isycalled
2. Itis the C.G.S. unit of “Heat”. calorie

. Write the definition of “Specific Heat” (S).
Specific Heat(S:- 1. The specific heat of a substance is the amount of heat required to raise the
temperature of unit mass of the subgtanesunit.
Units :- 1. J/Kg-K (in S.I System).
2. Cal/gm °C (in C.G.S Unit).

. How much heat energy is required to raise the teperature of 1g mass of water to 14% to 15.5C?
One calorie

. What is evaporation?
Evaporation:- 1. The process of escaping of molecules from the surface of a liquid at any
temperature is called evaporation.
2. Evaporation is a cooling process.
(OR)
The change of phase from liquid to gas that occurs at the surface of the liquid is called evaporation

. What is condensation?
Condensation- 1. The phase change from gas to liquid is called condensation.
2. It is a warming process.

. What is meant by melting?
Melting :- 1. This process of converting solid into a liquid is calldelting”.
2. Melting point of a water is al®@or 273K.

10. What is meant by freezing?

Freezing:- 1. The process in which a substance in liquid phase changes to solid phase by losing
some of its energy is called freezing.
2. Freezing of water takes place at 0°C temperature and at one atmospheric pressure.
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What is “dew”?
Dew The water droplets condensed on window panes, flagvass etc during the winter nights is
dew.

What is “Fog”?
Fog: 1. During the low temperature, the water moleculesgmés in vapour condense on the dust
particles in air and form small drdplef water.
2. These droplets keep floating in the air and farthick mist. This thick mist is called fog.

Define Boiling?
Boiling:- 1. Boiling is a process in which the liquid paasanges to gaseous phase at a constant
temperature at a given pressure
2. Boiling point of a water is 18G or 373K.

What is humidity ?
Humidity : The amount of water vapour present in air is cdhedidity'.

Covert 20C into Kelvin scale. (AS1) (TQ)
Temperature in Kelvin =273 + Temperature in Calslagrees.
20C =273+20 =293 K

What happens to the water when wet clothes dry(AS3) (TQ)
When wet clothes are dried, the water in thenscsyped as water vapor due to evaporation and
mixes with the air.

Equal amounts of water are kept in a cap and ia dish. Which will evaporate faster? Why? (TQ)
1. The evaporation is a surface phenomenon anéth®f evaporation increases with increase in
surface area.
2. So the water kept in dish will evaporate fagtan the cap because dish has more surface area
than cap.

Why does ice floats on water ?
The density of ice is less than the density of w&e ice floats on water.

If we keep the glass bottle into the fridge foa few hours which is completely filled with wateand
fix the lid tightly will break. Why ?
1. If we keep the glass bottle into the fridge foea/thours, the water in the bottle freezes to ice.
2. The volume increases. So the bottle is broken.

A samosa appears to be cool outside but it istwhen we eat it. Why ?

A samosa appears to be cool outside but it is hetwwve eat it because the curry inside the samosa

contains ingredients with higher specific heats.

Write the formula for the amount of heat absorled (released) by a substance and explain the
termsin it ?
The amount of heat, Q = m/d
Where Q = Amount of heat absorbed by a substance
m = Mass of the substance
S = Specific heat of the substance
AT = Change in temperature.
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22. On which factors the rate of evaporation depers?
The rate of evaporation depends on its surface tegerature and amount of water, vapour
already present in the surrounding air.

23. What is meant by a absolute temperature?
Absolute temperature- Temperature measured on Kelvin scale is callstlate temperature.

24. How would you convert degree Celsius to Kelvin?
Temperature in Kelvin = 273+ Temperature in de@eksius
Add 273 to the value of temperature in degree Gglsi get the temperature on the Kelvin scale

25. What are the principles of methods of mixtures?
Net heat lost= Net heat gain
This is known as principle of method of mixtures.

26. What is the difference between heat and tempertae?
1. Heat is the energy that flows from a hotter tmlaer body.
2. Temperature is a quantity that denotes whiclyl®totter and which is colder.
3. So temperature determines direction of heatr@gméow, whereas heat is the energy that flows.

27. What is meant by a internal energy?
Internal energy:- 1. The molecules of the system have different foofrenergies such as linear
kinetic energy, rotational kinetic energy, vibraidd energy and potential energy between molecules.
2. The total energy of the system is called inteenargy of the system.

2 Marks Questions

1. What would be the final temperature of a mixtureof 50g of water at 28C temperature and50g of
water at 40C temperature? (AS1) (TQ)

Solution: - Given m =50g T= 20C
m =50g F=4dC

Final temperature, T=?

_m;T;+m,T, _ 50X20+50X40 _ 1000+2000

mq+ m, 50+50 100
3000

e

100

=3fc

Formula:- T

= The final temperature of a mixture is’@0

2. Why do we get dew on the surface of a cold sdiiink bottle kept in open air? (AS1) (TQ)
1. We know that air contain a large number of watelecules in the form of vapour.
2. This vapour may come from evaporation of watan the surface of rivers, lakes, ponds
and from the drying of wet cloths, sweat andn.
3. When a cold soft drink bottle is kept in opentiée water vapour present in the surrounding air
condenses on the bottle.
4. These water molecules are slow down and stiskitiace of the bottle as its surface is cold.
5. These water droplets are appeared as dew autfaee of the bottle.
6. This is a condensation process.
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3. Does the surrounding air become warm or cool wimevapors phase of HO condenses? Explain?

(ASIQ)

The surrounds air becomes warm when vapor pHasgdcondenses.

Explanation: - 1. When vapour phase of®l condenses it losses energy.
2. The energy losses by vapour phase 4 I8 gained by the surrounding air.
3. Thus the surrounding temperature increases.

4. So the surrounding air becomes warm.

4. Answer these. (AS1) (TQ)
a) How much energy is transferred when 1gm of boilig water at 100C condenses to water at 10C?
Given Mass of water, m = 1gm.
Latent heat of vaporization, L = 540 cal/gm
Q=mxL
Q = 1g x 540 cal/gm = 540 cal.

b) How much energy is transferred when 1gm of badilg water at 100C cools to water at 6C?
100°C 0°C
Water Water

Mass of water, m= 1gm

Initial Temperature, T= °C

Final temperature, ;7= 100C

Specific heat of water, S = 1 cal/di@-

Q=mxS (5-T) =1x1x (100-0) = 100 Cal

c) How much energy is released or observed when 1grhwater at °C freezes to ice at @C?
Given Latent heat of ice = 80 cal/gm.
Mass of ice =1 gm.
Heat energy released or observed, Q =m L = 1x 80 cal

d) How much energy is released or observed when 1gshsteam at 108C turns to ice @C?
1009C 100°C 0°C 0°C

Water H Water H Ice ‘

Steam- water, Q = 540 cal/gm.
Water at 108C — Water at 6C , Q= 100 cal ( From point (b))
Water at 6C - Ice at 6C, Q@ = 80 cal (From point (c))

~ Total energy released, Q 5 ® @ + Q; = 540+100+80 =720 cal.

5. What role does specific heat capacity play in\@atermelon to keep it cool for long time after
removing it from a fridge on a hot day? (AS7{TQ)
1. Water melon contains large percentage of water.
2. Water has higher specific heat value.
3. greater specific heat means to increase theetemye of 1gm of water by'Q.
4. It requires 1 calorie of heat to read® lits takes place for a long time.
5. Hence watermelon cools for a long time afteroeimy it from a fridge on a hot day.
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6. Write the differences between evaporation and long? (AS1) (TQ)

Evaporation Boiling

1. The process of escaping of molecules from th&. The process in which the liquid phase changes
surface of a liquid at any temperature is calle  to gaseous phase at a constant temperature|is
evaporation. called boiling.

2. Evaporation takes place at any temperature. oifing takes place at constant temperature.

3. It is a cooling process. 2. Itis a heating pesc

4. Temperature of the system falls during 4. Temperature of the system remains constant
evaporation. during this process.

5. When the evaporation process starts, the 5. When the boiling process starts, the
temperature of the system decreases. temperature of the liquid cannot be raised.

7. Place a Pyrex funnel with its mouth-down in a s&ce pan with full of water, in such a way that the
stem tube of the funnel is above the water orgmnting upward into air. Rest the edge of the bottm
portion of the funnel on a nail or on a coin sthat water can get under it. Place the pan on acte
and heat it till it begins to boil. Where do tle bubbles form first? Why? Can you explain how a
Geyser works using above experience? (AS4) (TQ)

/ Water vapour
N \g 7
} Funnel
)
> ‘Water
Pan
Nail

WV

Nk Flame

%@ Spirit lamp

1. The boiling point of the water increases witbreasing the pressure.
2. So the bubbles first form at the top of the finn

Working of Geyser. - 1. The Geyser works on the principle of eleelrenergy converted into heat
energy.

2. When heat energy increases, the pressure iokttle Geyser is also increases.

3. So, the bubbles of water will come out from tityg portion of the Geyser.

4. This is the laboratory demonstration of workaigseyser.

8. Suppose that to 1 litre of water is heated for eertain time to rise and its temperature by 2C. If
2 liter of water for the same time, by how muchwvill its temperature rises? (AS7) (TQ)
Solution:- Given m=1Kg AT,:=2C
m = 2Kg AT,=7?

m AT
Formula:- — ==
1 AT
- - = -2
2 2
= AT,=1°C

- Rise in temperature iSQ.
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9. If you are chilly outside the shower stall, whylo you feel warm after the bath if you stay in
bathroom? (AS7) (TQ)
1. We fell warm after finish our bath under thewhoon a hot day.
2. In the bathroom the number of vapuotecules per unit volume is greater than the rermob
Vapour molecules per unit volume outside thiioeam.
3. When we try to dry ourselves with a tovtle& vapour molecules surrounding us condense on
our skin.
4. Condensation is a warming process.
5. Hence we feel warm.

10. What is Latent Heat of Vaporization? Write ther units?
Latent Heat of Vaporization:- 1. This heat energy is used to change the state efr\fraim liquid
to vapour (gas). This is callaent heat of vapourization.

2. Latent heat of vaporization, L%
3. Latent heat of vaporization is 540 cal/gm.

units :- 1. Sl unitis J/kg.
2. CGS unit of is cal/gm.

11. What is Latent Heat of Fusion? Write their unis?
Latent Heat of Fusion- 1. The heat energy required to converted 1g adf soimpletely into liquid
at a constant temperature is calle@mniatieat of fusion.

2. Latent heat of fusion, L%
3. Latent heat of fusion is 80 cal/gm

Units :- 1. Sl unitis J/kg.
2. CGS unit of is cal/gm.

12. Derive the equation for specific heat of a sutasce?
1. The amount of heat (Q) absorbed by a substandiesictly proportional to its mass (m).
i.e Q0 m ------- (1)
2. For the same mass (m) of water the change ipdgature is proportional to amount of heat (Q)
absorbed by it.
i.e QAT -------- 2
3. From equation (1) and (2), we get LM AT
= Q =nBAT
4. Where ‘s’ is a constant for a given substantés Tonstant is called “specific heat” of the
substance.

4 Marks Questions

1. Explain why dogs pant during hot summer days usg the concept of evaporation? (AS1) (TQ)
1. During hot summer days the temperature of tirelskcomes higher and water in the sweat glands
starts evaporating.
2. The process of evaporation cools our body.
3. That's why we sweat to regulate our temperasuree we have unobstructed pores all over the
body.
Dogs do not have sweat pores on their skirntlagydo not have this facility.
. When dogs pant, the water molecules presetiteotongue and in the mouth starts to evaporate.
. Evaporation is the cooling phenomenon.
. This helps to cool the interior parts of the slbgdy.
. So, dog pant regulate their body temperature.
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2. Your friend is not able to differentiate betweerevaporation and boiling. What questions do you?
Ask to make him know the differences between aporation and boiling? (AS2) (TQ)
1. What is meant by evaporation?
2. What is meant by boiling?
3. At what temperature evaporation takes place?
4. At what temperature boiling point takes places?
5. Why evaporation takes place at any temperature?
6. Why boiling takes place at constant temperature?
7. Which one is the cooling process?
8. Which one is the warming process?
9. In which process energy of the system increases?
10. In which process the energy of the system dses®

3. Suggest an experiment to prove that rate of evapation of liquid depends on its surface area and
vapour already present in surrounding air? (AS3(TQ)

1. Rate of evaporation depends on surface area

Aim: -To prove that rate of evaporation of liquid dege on its surface area.
Apparatus: -Two dishes of different surface area and water.

Procedure - 1. Take a small amount of water in a china distl a cap.
2. Keep the dishes and cap under the fan and swit¢he fan.
3. After some time observe the quantity of watdoth dishes.
4. It is proved that the dishes contain largefase area of water is fastly evaporated.
5. From this observation we concluded that ratevaporation depends on its surface area.

2. Rate of evaporation depends on vapour already psent in it.

Aim :- To show the rate of evaporation depends onwapeesent in it.
Apparatus:- Two China dishes, spirit.

Procedure- Take a few drops of spirit in two dishes.

2. One of the dish is placed in the AC room andlaroone is at normal room.

3. After some time we noticed that the spirit ia tiormal room disappears quickly.

4. This means that the rate of evaporation depepds the vapour already present in surrounding
area.

4. Explain the procedure of finding specific heat osolid experimentally? (AS1) (TQ)
Aim: -To find the specific heat of given solid expegimally.
Apparatus: -Calorimeter, thermometer, stirrer, water, stéeater, wooden box and lead shots.
Procedure -1. The mass of the calorimeter along with stirsedetermined by using the physical

balance aoted as ‘ i gm.

. One third of the volume of the calorimeterilied with water and its mass is “shgm.

. The mass of the water =#m; gm

. The calorimeter is placed in a wooden box aeddimperature is measured by using the

thermometer and noted aSCT.

. Take a few lead shots and place them in hanatsteam heater.

. Heat them up to a temperature AMALet this temperature be T2.

. Transfer the hot lead shots quickly into th@galeter with minimum loss of heat.

. Determine the mass of calorimeter, water and $b@ts are noted as; igm.

. The mass of the lead shots smm gm.

10. Contents in the calorimeter are stirred and tlesultant temperature is noted a¥T

11. Let the specific heats of the calorimeter,didts and water are,$& and §, respectively.

A WN

O 00 ~NO Ol
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12. According to the principles of methods of mnes
Heat lost by the solid = Hgain by the calorimeter + Heat gain by the water.

§p)S (T2-Ta) = My S(T3-To)+(M-my) Sy (T3-Ty)
(Mz- My ) (T2-Ta) = [ My S+(m2-my)Sy [(T3-Ty)

[mySc+(my—my) Syl (T3—Ty)
(m3z—my) (T,— Ts3)

1S

By using the above formula we calculatedpecific heat of the solids (lead shots) experiaign

5. Collect the information about working of geyseiand prepare a report. (AS4) (TQ)

Cold water in
Hot wa‘ter out ‘
B :{E Over flow

Heater-1
Thermostat| ——J

Outer casing

| Insulating
Heater-2 Material

Thermostat —

Geyser

Working of Geyser. - 1. Geyser is an electrical device which convirgselectrical energy into heat
energy.

2. It has two way of water pipes. Cool water ety one pipe and hot water is out in another pipe.

3. A geyser has inner heating element made updifriime.

4. The water in the geyser observes the heat efiengythe heating element.

5. Thermostat unit was attached to heating eletoecintrol the temperature by switching off the
element, once the desired temperature hasreaehed.

6. The water reaches to certain temperature thinlgeglement does not transfer the heat energy.

7.To prevent the loss of heat energy from geyseutmunds it is enclosed by an insulating material

8. All this arrangement is kept in a metallic cglan and has a facility to fix on the wall.

6. Assume that heat is being supplied continuousty the ice at -5C. You know that ice melts at 6C
and boils at 108C. Continue the heating till it starts boiling. Noe the temperature for every
minute. Draw a graph between temperature anddat using the values you get. What do you
understand from the graph? Write the conclusias. (AS5) (TQ)

4 Temperature Steam

100°Cf ===+ pressennengees WELEE, ,

o°c ‘B ; : H
/é . © Time
-5°C Ice water
A

Temperature-time graph

5°C 0°C o°c 100°C 100°C
L1 [ e ]——sftr]— [wtar}—[ssum]
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Given that Ice is at %&.

1.

2.
3.
4.
5.

Ice gains heat energy from A to B until the tenapure becomes0, the melting point of ice and
so temperature increases froffC-5 OC.

At (°C (from B to C), the temperature of the ice remaimsstant.

After the temperature increases, up to’C0énd remains constant for some time(from C to D).

At 100C water is converted into water vapour nothinghmiling point of water(from D to E).

Then after temperature increases (after E).

Conclusions - From the graph we concluded that,

1.
2.
3.
4,

The temperature remains constant’@ @l all the ice is converted in to water.

The temperature remains constant af@pantil all the water is converted in to water.

The amount of heat energy required to changédtiel to gas is more than the solid to liquid.
Time taken to convert the liquid to gas is mbwn the solid to liquid.

7. How do you appreciate the role higher specificapacity value of water in stabilizing atmospheric
temperature during winter and summer seasonsAS6) (TQ)

The specific heat of a water is 4.2 J/§-So, every 1 gm of water will absorb 4.2 Joules o

heat energy, when its temperature rises%ydnly. This property of water has a profound effat
our day to day life.

1.
2.

3.
4.

~N O O1

The sun delivers a large amount of energy tdetmth daily.

The water sources on Earth, particularly theansgabsorb this energy for maintaining a
relatively constant temperature.

The oceans behave like heat “store houseshéearth.

They can absorb large amounts of heat at thateqwithout appreciable rise in temperature due
to high specific heat of water.

. Therefore, oceans moderate the surrounding textype near the equator.
. Ocean water transports the heat away from thateqto areas closer to the north and south poles.
. This transported heat helps moderate the clsniatparts of the Earth that are far from the

equator.

. So, appreciate the role higher specific capaeitye of water in stabilizing atmospheric

temperature.

Written by :- Gali Sreekar M.Sc, B.Ed Chirala Mandal, PrakasanDistrict. 9440234404, 9700842884
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Chapter 2

Chemical Reactions and Equations

1 Mark Questions

1. What is meant by Chemical reaction?
The making and breaking of chemical bonds ared&leemical reactions.

2. What is meant by a antioxidants?
Antioxidants:- The substances which prevents the oxidation aledcahtioxidants.

Ex:- Vitamin C and vitamin E etc.

3.MnO; + 4 HCI-MnCl, + 2 H,O + Cl; In the above equation, name the compound which is
oxidized and which is reduced? (AS1)(TQ)
1. Removal of oxygen is reduced. Oxygeremoved from Mn@ So, reduced compound is MnO
2. Removal of hydrogen is oxidation. Hygkn is removed from HCI. So, oxidized compound@.

4. In the refining of silver, the recovery of silvefrom silver nitrate solution involved displacemert by
copper metal. Write the reaction involved? (A%)(TQ)
When copper metal is placed in a silver nitrateitsah, copper is more reactive than silver, so it
displace silver from silver nitrate.
Ex: 2AgNG; + Cu—Cu (NG;), + 2Ag

5. What is the use of keeping food in air tight caainers? (AS7) (TQ)
1. Keeping food in air tight containers helps masbdown oxidation process.
2. So that we can avoid the spoiling of food(raitg)d

6. Write the substances which undergoes chemicalaetion?
The substances which undergo chemical change ire#tution are called reactants.

7. Write a chemical change between Barium chloridand Sodium Sulphate? Determine the colour of
the end product for the above reaction?
Sodium sulphate reacts with barium chloride to gwxte precipitate of barium sulphate and sodium
chloride.
Na SO, + BaCh — BaSQ! + NaCl

8. What are the changes do you observed between ttfgemical reaction of Zinc and dilute hydro
chloric acid in conical flask?
Zinc metal reacts with dilute HCI to form Zinc chbite (ZnC}) and liberates Hydrogen gas.

Zn + HCl> ZnCl + Hyt

9. What is meant by chemical equation ? Write chemal equation of the reaction between Barium
chloride and Sodium Sulphate?
Chemical Equation- 1. Describing a chemical reaction using leastiptessvords or symbols is
calla¢hemical equation.
2. Sodium sulphate reacts with barium chlorideite gvhite precipitate, barium sulphate and
sodium chloride.

Na SO, + BaClL — BaSQ! + NaCl

10. State one basic difference between a physicAbnge and a chemical change?
1. In a physical change, no new substance is fdirme
2. In a chemical change a new substance is formeéd@metimes heat energy is observed or
liberated.

1
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State the type of chemical reaction?

A) Cg + Oz2(g »CO2+Q

B)N2(g) + Oz 9 ~2NO(9) - Q
A) Exothermic Reaction.
B) Endothermic Reaction.

Define Oxidation? Give an example?
Oxidation:- ‘Oxidation’ is a reaction that involves the aoin of oxygen or removal of hydrogen.

Heat
Ex:- Cu(s) + Qg —— 2 CuQ)

Define reduction? Give an example?
Reduction:- ‘Reduction’ is a reaction that involves the adwitof hydrogen or removal of oxygen.

Heat
QI- CUO(S) + Hz(g) E—— CU(S) +H,O

Write balanced chemical reaction between Calcm Oxide and water?
CaO + HO - Ca(OH)

Why photosynthesis is considered an endothermieaction?
Photosynthesis is an endothermic reaction asétstakergy from the sun.

Which type of reaction involved when silver cldride is exposed to sunlight?
Photo chemical reaction.

Write the substances which are present left dand right side of the arrow mark in the chemical
equation ?
The reactants are written on the left side of araon the products are written on the right
side of the arrow.
_Ex- Zn + HCl— ZnCl, + Hy1
(Reactants) (Product

Why should a magnesium ribbon cleaned before ning in air?
1. Magnesium ribbon should be cleaned before bgrmmir, because it forms magnesium oxide by
reacting with oxygen present in ire
2. This oxide layer should be removed and we buaiy pure magnesium metal.

Why does the chemical decomposition reactionseaconsidered as endothermic?
1. A chemical decomposition requires a energy enfthm of heat, light and electricity.
2. So, Chemical decomposition reactions are enduoibe

Write word equation of Zn + dil. HCI - ZnCl, + H, ?
Zinc + dil. Hydro chloric acid- Zinc Chloride + Hydrogen

Which two gases are evolved on heating Ferroaalphate?
Sulphur dioxide(S@ and Sulphur tri oxide(S£»

Why are certain reagents like silver bromide sired in dark bottles?
1. Reagents or chemicals like silver bromide deamsapvhen exposed to light.
2. Hence, these are stored in dark bottles.

Why do we apply paint on iron articles?(AS7)(TQ
1. When iron articles are exposed to moisture,saeid, they undergo rusting.
2. We apply paint on iron articles to shield trseirfaces from oxygen and moisture to prevent them
from rusting.

2
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Why potato chips manufacturers fill the packebf chips with nitrogen gas?

To prevent potato chips from oxidation, fill thecgat of chips with nitrogen gas.

A student has mixed the solutions of lead nitta and potassium iodide. State the colour of the
precipitate formed?
Yellow coloured precipitate.

Why the surface of some metals lose their brighess when kept in air for a long time?
Metals get corroded due to exposure to air andtom@snd a rough oxide film is formed on the
surface.

X react with Y and forms Ca(OH) and Heat. Name X and Y the substances in the ream?
X : Cao Y :HO

What are anti oxidants? Give examples?
Anti oxidants:- The substances which prevent oxidation are calhtidoxidants.
Ex:- Vitamin C and Vitamin E.

When does the reactions are said to be endotha@c chemical reactions?
1. The reactions require energy in the form of hlegtit or electricity for converting the reactants
to products.
2. The reactions are Called endothermic Reactions.

Why they add dil. HCI in electrolysis of water?
The dil. HCI is added to water in the electrolysiecess for improve the Conductivity of Electricity

How to you determine the realeased gas is @ the chemical reaction?
In the chemical reaction the gas is put off burmmagch stick with "TUP" sound then is confirmed
the released gas is,CO

Which substance has undergone oxidation reactian the following? H,S + Br— 2 HBr + S
In the above reactions,H lost its Hydrogen. So H2S is oxidized by Bromine.

In the refining of silver, the recovery of siler from silver nitrate solution involved displacemat by
copper metal. Write the reaction involved?
1. Copper displaces silver from silver nitrate solu
2Ag NG; + Cu— Cu (N@)2 + Ag
2. Copper is more reactive than silver. So, copsplaces the silver.

Write the role of Vitamin C & E in preservation of food?
1. Generally substances which prevent oxidatiortigkidants) are added to food.
2. The spoilage of food can be prevented by adpliagervatives like Vitamin C and Vitamin E.

What is meant by alloy? Give some examples?
Alloy:- The metallic substance mixing or fusing two or enoretals and non metal , to obtain
desirable qualities such as hardness, lightnesstageyth is known as alloy.
Ex:- Brass, bronze, and steel

Write the chemical reaction, which colour theisrer metal exposed to moisture?
4Ag + 2% + O - 2AQS + 2HO
In this chemical reaction the colour of the silwdren exposed to moisture is block.

Write the name of metal which is not undergonexidation process?
Gold and Platinum.
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39. 1. AgNQyag)*+ Nacl @aq)— AgCls)| + NaNO; (ag)
2. FeS + iSO, — FeSQ, + H,St
Consider the above mentionédo chemical equations with two different kinds ofarrows
¢ and |) along with product. What do these different arrows indicate?

‘1’ Indicates silver chloride is precipitated.
‘1" Indicates that KIS is formed in gaseous form.

40. Write the substances are used for manufacturingf stainless steel?
Iron is mixed with carbon, nickel and chromium &1 gn alloy stainless steel.

41. Name any four metals which can not displace hyalgen from dilute acids?
Copper, Plattinum, Silver and Gold.

42. What is galvanizing? Write their uses?
Galvanizing:- 1. Galvanizing is a method of coating a metih\a thin layer of Zinc.
2. It is essential for protection of metals fronstrg.

43. Define combustion? What are the products in theombustion of hydrocarbons?
Combustion:- The process of burning of a substance in the peeseihoxygen is called combustion.

Ex:- CsHg + 50 — 3CO + 4H,0.

44. Why does freshly cut fruits and vegetables suds apples, pears , bananas and potatoes turns
brown after some time?
Apples, pears, bananas and potatoes etc., comzyme called polyphenol oxidise or tyrosinane,
which reacts with oxygen and change thewmn the cut surface of the fruit.

2 Marks Questions

1. What is a balanced chemical equation? Why shoultchemical equations be balanced? (AS1) (TQ)
Balanced chemical equationA chemical equation in which the numbers of atofmdifterent
elements on the reactants side (left side) are sanigose on product side (right side) is called a
balanced reaction.

A chemical equation should be balanced because,
1. According to the law of conservation of mass,ttital mass of the products formed in chemical
reaction must be equal to the mass aftaeés consumed.
2. The number of atoms of each element before #ieadraaction must be the same.
3. Atoms are neither created nor destroyed in cb&lmeactions.

Ex:- CsHg +50,—3 CO, + 4H,0

2. What is a chemical equation? lllustrate with arexample?
Chemical equation- 1. A chemical reaction using least possible wardsymbols is called a
chemical equation.
2. For emxaple, the reaction of zinc with dilutépburic acid to produce zinc sulphate and hydrogen
is given by the following chemicaluadjon.
Ex:- Zn + SOy — ZnSQ, + Hy 1

3. Why does respiration considered as an exothermieaction? Explain (AS1)(TQ)
1.The reactions which involves with the evolutidrheat energy is called exothermic reactions.
2. In respiration, glucose combine with oxygenhia tells of our body and releases the energy.
3. GH1206 +60,—6C0O, +6H,0 +Q (Energy).
4. So respiration is considered as an exotherraiction.
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4. What is the difference between displacement ardbuble dl)splacement reactions? Write equations

for these reactions?(AS1)(TQ)

Displacement Reaction Double displacement Reactions

1. In a displacement reaction one element displatdn a double displacement reaction two reactants

another element from its compound. exchange their constituents chemically and form
two new compounds.

2. Ex:- Zn + CuSQ—ZnSQ, + Cu 2.Ex:- BaCh + NgaSO,—BaSQ + 2NaCl

3. In this reaction one of the reactant must be arB. In this reqction both the reactants must be the
element. lonic compounds.

4. In this reactions generally change of colour | 4. In this reactions generally precipitated are
takes place. formed.

5. Give two examples of oxidation — Reduction(redaseactions) reaction?(AS1)(TQ)
Redox Reactions 1. A chemical reaction in which one substanceidiped and the other is
reduced iezhredox reaction.
2. Tedox reactions are also called as oxidationg®oh reactions.

Ex:- 1. Carbon combines with oxygen to form carbon idiexHence carbon is oxidized. Iron loses
oxygen to forman, hence iron is reduced.

2Fe O3 5+ 3C(5)— 4Fgs)+ 3C, ()
In this reaction Carbon is oxidized and Bgis reduced.

2. Carbon combines with oxygen to form carbon adiexHence carbon is oxidized. Lead loses
oxygen to form lead, hence lead dkioed.

2Pbog)+ C(s— 2pb(s)+ CO; (g)
In this reaction Carbon is oxidized and Rbh@duced.

6. What do mean by corrosion? How can you preventd(AS1) (TQ)
Corrosion:- 1. When some metals are exposed to moisture, aciggheictarnish due to the
formation of respive metal oxide on their surface.
2. This process is called corrosion.
Fe+ Q+ H,O - Fe0s. x H,O
(Rust)
Prevention:- 1. Corrosion can be prevented or at least minichigeshielding the metal surface
from oxygemdamoisture.
2. It can be prevented by painting, oiling, gregsin
3. It can be prevented by galvanizing, chrome pdatir making alloys.
4. Galvanizing is a method of protecting iron framsting by coating them a thin layer of Zinc.

7. How chemical displacement reactions differ cheital decomposition reaction? Explain with an
example for each? (AS1) (TQ)

1. Chemical displacement reaction In a displacement reaction one element replacebhano
element from its compound.

EXx:- Zn + CuS04-2nS04 + Cu.
Zinc is more reactive than copper, it can displaaggper from copper sulphate solution.

2. Chemical decomposition reaction In a decompaosition reaction one substance (redctant
decomposes into two or more new compounds.

Heat
Ex:- CaCQ——CaOl + CQ
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8. A shiny brown coloured element ‘X’ on heating(lrair becomes black in colour. Can you predict the

Element ‘X’ and the black coloured substance foned? How do you support your predictions?
(AS2)(TQ)
The shiny brown coloured element ‘X’ may be Cu.
Explanation:- 1. Copper(shiny brown colour metal) reacts witlggen present in the atmosphere to
form copper oxide(black coloured substance).

2Cu + Q@— 2CuO
(Brown) (Block)

2. Therefore shiny brown coloured element X’ ighiog but copper.

9. Which gas evolved with brown colour in the Heateaction of Lead Nitrate?
1. On heating lead nitrate decomposes to lead pzidgen and Nitrogen dioxide. You observe the
brown fumes liberating in the boiling tube.
2. These brown fumes are of Nitrogen dioxide {NO

2Pb (NQ)2, —2PDbQs) + 4NOyg) + Oy(g)

10. Explain rancidity? How can you prevent it? (ASKTQ)
Rancidity:- 1. When the fat/oil containing food maternal fefta long time, they are oxidized and
change their smell and taste.
2. The oxidation of fats or oils in the food ma&érs called Rancidity.
3. Rancidity is an oxidation process.

Prevention:- Rancidity can be prevented by,

1. Storing food material in air tight container.

2. Adding preservatives such as vitamin C and tedood materials.

3. Antioxidents are added to food containing faig ails to prevent spoilage of food.
4. Flushing nitrogen gas into the bags containouglfmaterial to prevent the oxidation.

11. What do you mean by precipitation reaction? (81)(TQ)
Precipitation reaction:- 1. Sometimes the products in the chemical reacao@$n soluble in water
called precipitate.
2. Such type of chemical reactions are calledipation reactions.

Ex:- 1. Lead nitrate solution react with potassiumde solution,a yellow colour substance which is
insoluble in water, isrfeed.
2. This insoluble substance in known as precipitte the reactions are called precpitative
reactions.
PB(NQy)2(ag) + 3Kliag) » Pbbs) + 2KNOs(ag)

12. Write the reaction involved in the whitening ofwalls?
1. A solution of slaked lime produced in the reatiis used to white wash walls.
2. Calcium hydroxide reacts slowly with the carlgioxide in air to form a thin layer of calcium
carbonate on the walls.
3. It gives a shiny finish to the walls.
Ca(OH)@g + COyg) ~ CaCQs) + HOy

13. When you dippled iron nails in Copper sulphatesolution, becoming brown. Write causes for loss

of colour of copper sulphate solution?
1. The Iron nail dipped in copper sulphate solutiomspared before and after the experiment.

Fgs)+ CuSQ(s) - FeSQag)+ Cug)

2. Iron is more reactive than copper, so it dispgacopper from copper sulphate.
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What is meant by a skeletal chemical equatior@ive one example?

Skeletal chemical equationr 1. If the number of atoms of any element in a dbahequation is not
equal on both sides, then it is a skeletal eqoati

Ex:- Mg + HCl— MgCl, +H,
3. Here, the number of chlorine and hydrogen atarasot equal on both sides.

Write the bleaching reaction of chlorine?

Bleaching of coloured objects using moist chlorine.
Cl, + H,O —» HOCI + HCI
HOCI - HCI + (O)
Coloured objedt®) - Colourless object.

List out four observations that help us to detenine whether a chemical reaction has taken place?
When a chemical reaction occurs,@mmore of the following changes take place. Threy a
1. A change that changes state and colour of sut¥sta
2. A change that release heat energy.
3. A change which forms an insoluble substanceesptate.
4. A change that liberate a gas.

Write the skeletal equation for the following eactions.

(a) Hydrogen sulphide reacts with sulphur dioxide ® form sulphur and water.

(b) Methane on burning combines with oxygen to prodce carbon dioxide and water.
(@) HS +SQ — S + HO
(b) CHy + O, — CO, + H,O

Define Chemical combination ? Explain with Exarples?
Chemical combination- If two or more reactants combine to form a singledpct is called
chemical combination reactions.
Ex:- Magnesium and oxygen combine to form a new substaragnesium oxide.

2 Mgs) + Oy(g) — 2MgQyg)

Define Chemical decomposition ? Explain with emples?
Chemical decompositior+ In a decomposition reaction a single substancerdposes to give two
or more products.
QI- CaCO3(s) — CaQS) + COz(g)
It is a thermal decomposition reaction. When a dgmmsition reaction is carried out by
heating, it is called thermal decomposition reactio

Define displacement reaction ? Explain with Exaples?
Displacement reaction- In a displacement reactiame element displaces another element from its

EX:- Zne) + 2HClagy— ZnChyag) + Ha(g) compound.

In reaction the element zinc has displaced hydrdgen Hydrochloric acid. This is displacement
reaction.

Define double displacement reaction ? Explainitth Examples?
Double displacement reaction If two reactants exchange their constituents chaifgiand form
two products, then the reaction is called as dodislelacement reaction.

EX:- PB(NQy)2(ag) + 3Kliaq) = Pbhbs) + 2KNOs(ag)
In the above reaction, lead ion and Potassiumxchange their places each other. Lead ion

combines with iodide ion and forms Rk precipitate and KNO
7
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4 Marks Questions

1. Name the reactions taking place in the presencé sunlight? (AS1)(TQ)
Photo chemical reactions 1. The reactions which takes place in the presehsanlight is called
photo chemical reactions.
2. There are two types of photochemical reactidhsy are,
i. Photo synthesis.
ii. Photochemical reactions.

i. Photo synthesis 1. Photosynthesis is a chemical reaction in whigen pigment of the plants
called chlorophyll preparing the food stancterial in the presence of sun light.
2.1t is also called as Photochemical reaction.

6CQ + 6H0 —8 | CoH,,06 + 60
Chlorophyll
ii. Decomposition of Silver bromide- 1. Silver bromide decomposes to silver and bromine in
sunlight.
2. Light yellow coloured silver bromide turns tayg due to sunlight.
Sunlight
2AgBIrs) ————— 2Agsyt Bry)
(Yellow) (Gray colou

2. Balance the following chemical equations.(AS1)Q)
a) NaOH + H,SOs— Na;SO, + H0O
b) Hg (NOs), + KI — Hg I, +KNO3
C) H, + O— H>O
d) KCIO3—KCI + O
E) GHg + O,— CO, + HO

Balanced chemical equations:
a) 2NaOH + EHSO,— NaSO, + H,O
b) Hg (NQ), + 2KI — Hg I, + 2KNO;
c) 2H + O— 2H,0
d) 2KCIO;— 2KCI + 30,
e) GHg +50,—3 CQO, + 4H,0

3.Write the balanced chemical equations for the ftdwing reactions. (AS1).(TQ)
a) Zinc + Silver nitrate — Zinc nitrate + Silver.
b) Aluminum + copper chloride— Aluminum chloride + Copper.
c) Hydrogen + Chlorine.— Hydrogen chloride.
d) Ammonium nitrate — Nitrogen + Carbon dioxide + water.
e) Ammonium nitrate — Nitrous Oxide + water.

Balanced chemical equations:
a) Zinc + Silver nitrate~ Zinc nitrate + Silver.
Zn + 2AgNQ— Zn (NG), +2Ag.

b) Aluminum + copper chloride> Aluminum chloride + Copper.
2 Al + 3 Cu C}—2 Al Cls+ 3Cu

c) Hydrogen + Chlorine> Hydrogen chloride.
H,+ Clb— 2 HCI

d) Ammonium nitrate» Nitrogen + Oxygen + water.
2NH,NO3—2N; + O, + 4H,0

e) Ammonium nitrate—~ Nitrous Oxide + water.
NHsNOz— N,O+ 2H,0
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4. Write the balanced chemical equation for the fédbwing and indentify the type of reaction in each
Case? (AS1) (TQ)
a) Calcium hydroxide (aq) + Nitric acid (aq)— Water (l) + Calcium nitrate (aq)
Ca (OH} (aqg) + 2HNQ (aq) — H2O (liquid) +Ca (Ne)2 (aq)
This is a chemical double displacement reaction.

b) Magnesium (s) + lodine (g}~ Magnesium lodide. (s)
Mg (s) +k (9)— Mg 2 (s)
This is a chemical combination reaction.

c) Magnesium(s) + Hydrochloric acid (aq)~ Magnesium chloride (aq) + Hydrogen (g)

Mg (S) + 2Hcl (ag)—~ Mg Cl; (aq) + H1 (9)
This is a chemical displacement rieact

d) Zinc(s) + Calcium chloride (ag)— Zinc Chloride (aq) + Ca(s)
Zn (s) +Ca Gl (agy—2Zn ck (aq) +Ca (s)
This is a chemical displacement reaction.

3. Write an equation for decomposition reaction whereenergy is supplied in the form of
heat/light/electricity? (AS1)(TQ)
Heat:- On heating calcium carbonate (Caff@ecomposes to calcium oxide (CaO) and carbon
dioxide (C£
Heat
CaCG——CaOl + CQ

(Lime stone) (quick lime)

Light (photo chemical reaction)- 1. Silver bromide decomposes to form silver anarne in the
presence of sun light.

2. Such reactions are called photo chemical reastio

3. The light yellow coloured silver bromide turiesgray due to sunlight.

Sunlight
2AgBr —— 2Ag + Bp,

(Yellow) (Gray colour)

Electricity (electrolysis).- When electricity is passes through acidified watetissociates to
hydemgand oxygen.

electricity

2H,0 () —— 2H:1(9) + O:1 (9)

4. Balance the following chemical equations includg the physical states. (AS1)(TQ)
a) GGH1206— C,HsOH + COs
b) Fe + 3— Fe03
C) NH; + Clb— NoH4+NH4CI
d) Na + HbO — NaOH +H,

Balanced chemical equations a) GsH1206 (s) >2CHsOH(y + 2C Oy

b) 4Fe(s) + 3(g)—2F&0s(s)
C) ANH @+ CIZ(Q)—>N2H4(E)+2NH4CI(g)

d) 2Na(s) + 2b0()—2NaOHag) + Hz(g)
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17. Balance the chemical equation by including theghysical state of the substances for the following

reactions. (AS1)(TQ)

a) Barium chloride and Sodium sulphate aqueous &dions react to give insoluble Barium sulphate
and aqueous solution of solution of sodiunhboride.

b) Sodium hydroxide reacts with Hydrochloric acidto produce Sodium chloride and water.

c) Zinc pieces react with dilute hydrochloric adil to liberate hydrogen gas and forms Zinc chloride.

Balanced chemical equations a) BaChag+ NaoSOuaq—BaSQ(]) + 2NaClag)

b) NaOI—[aq)+ HCI(aq)—>NaCI(aq)+ HzO(g)

2. Balance the following chemical equation?(AS1) Q)
a) CsHg + O, —» CO, + H,O
b) FeOs; + Al — Fe + ALO3
C) CO, + H,O — CgH 1206 + Oy
d) Pb(NOs); — PbO + NG, + O,

Balanced chemical equations: a) 2GHg + O, — 6CQO, + 8H,O
b) FeOs; + 2Al — 2Fe + AO;
c) 6CQ + 6H,0 — CgH1,06 + 60,
d) 2Pb(NQ); — 2PbO + 4NQ+ O,

16. Balance the following chemical equations includg the physical states?
a) CH1206— GCHs0H + CO»
b) Fe + — FeOs;
C) NH3 + Clb— NoH4+NH,CI
d) Na + HbO — NaOH +H,

Balanced chemical equations a) GsH1206 (s) =2CHsOH(y + 2C 0Oy
b) 4Fe(s) + 36Xg)—2F&0x(s)
c) 4NHg+ Cl2g—NaHa+2NH,Clg)
d) 2Na(s) + 2b0()—2NaOHag) + Hz(g)

12. Explain the Electrolysis experiment to releasef H, and O, ?

QP]&IS‘&C mug
H2
0 A (Y|
2 mi= Test tubes
le [ —<=="Graphite rods
\ %Acidiﬁed water
T -
Anode Cathode
d 9V Batt
Switch arety
Electrolysis of water
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. Take a plastic mug. Drill two holes at its base.

. Fit two rubber stoppers in these holes.

. Insert two carbon electrodes in these rubbepsts.

. Connect the electrodes to 6V battery as shoviigume.

. Fill the mug with water, so that the electrodesimmersed.

. Add few drops of dilute sulphuric acid to water.

. Take two test tubes filled with water and integm over the two carbon electrodes.

. Switch on the current and leave the apparatdstunbed for some time.

. The liberation of gas bubbles at both the ebeles.

10. These bubbles displace the water in the tbeststu

11. Once the test tubes are filled with gases ttadue out carefully.

12. Test both the gases separately by bringingmirmcandle near the mouth of each test tube.

13. In the above activity on passing the elecirjcitater dissociates to Hydrogen and oxygen.
2HOg) — 2 Hyg) + O(g)

14. Hence it is a example of electrolysis of water

OCoO~NOOUIDEWNE

Written by :- Gali Sreekar M.Sc, B.Ed Chirala Mandal, PrakasanDistrict. 9440234404, 9700842884
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Chapter -3
Reflection of light on different surfaces

1 Mark Questions

1. State Fermat's principle? (AS1)
Fermat's principle:- Fermat’s principle states that the light selectsgghth which takes the least
time tavel.
2. It is also applicable to to reflection of light.

2. Why concave and convex mirrors are called spheal mirrors? (AS1)(TQ)
1. The reflecting surface of concave and convexarsrcan be considered to form a part of the
surface of a sphere.
2. Such mirrors, whose reflecting surfaces arersgdiere called spherical mirrors.

3. Define the following terms in connection with sperical mirrors.(AS1) (TQ)
a) Pole b) Principal axis c) Focal point (focus)d) Centre of curvature e) Object distance
f) Image distance g) Focal length h) Radius of cuature i) Magnification

a) Pole(P)- The geometrical centre of the spherical mirroralked a pole.

b) Principal Axis:- The horizontal line passes through the centre nfature and pole is called
principle axiscentral axis.

c) Focus(F)- It is a point on the principle axis where a beartgift parallel to the principal axis
either actyalbnverges to or appears to diverge from, aftieaton from a mirror.

d) Centre of curvature(C):- It is the centre of the sphere of which the mifosms a part.

e) Object distance ():.- The distance between the pole of the mirror andatlig known as
object distance(u).

f) Image distance (v} The distance between the pole of the mirror andjema known as
image distance(v).

g)Eocal length(f)- The distance between the focus and the pole ahthrer is called focal length.

h) Radius of curvature(R)- The distance between pole and centre of curvaswrelied radius of
curvature(R).

i) Magnification(m):- The ratio of the height of the image to the hemftthe object is called
magnification.
Magnification (m) _Height of the image(h;)

Height of the object (hy)

(or) The ratio of image distance to object distis called magnification(m).

- . _— Image distance (v)
Magnlflcatlon (m) Object distance(u)

. - . _Height of the image(h;) _ — Image distance (v)
* Magnification (m) Height of the object (h,)  Object distance(u)
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4. The magnification produced by a plane mirror ist1. What does this mean? (AS1) (TQ)

- . __Height of the image(h;) _
=+
Magnlflcatlon (m) Height of the object (hy) 1

Magnification +1 indicates that,
1. The size of the image is equal to size ofbihject.
2. The ‘+'sign of magnification indicates that tingage is erect.

5. How do you get a virtual image using a concaveimor?(AS1) (TQ)
When an object is placed between pole and focascohcave mirror, virtual, erect and enlarged
image is formed behind the mirror.

& 2 Object F e

6. Why does an image of plane mirror suffer latera(right-left) inversion ?
1. The light rays which come from our right ear gdtected from the plane mirror and reach our
eye.
2. Our brain feels that the ray (reflected raygaming from the inside of the mirror.
3. That is why our right ear looks like left eartive image.

7. What is a plane of reflection?
Plane of reflection- The plane in which the incident ray, refractedaag normal will lie is the
planerefiection.

8. Which rays are called paraxial rays?
Paraxial Rays- 1. The rays which are very nearer to the princplie are called paraxial rays.
2. Paraxial rays are inclined at the angle less fifito the principle axis and the other rays away
from the principle axis are called margirels.

+Ve magnification:- The image is erect and virtual.
- Ve Magnification:- The image is inverted and real.

9. Write the mirror formula and explain the terms.
. 1 1 1
Mirror formula,= ==+ =.
f u v

Here f = focal length
u = object distance
v = image distance.

10. When does a concave mirror form virtual image?
A concave mirror forms virtual image when the objeglaced between pole and focal point.

11. What are the values of radius of curvature andocal length of a plane mirror?
The focal length and the radius of curvature ollea@ mirror is infinite.

12. What happens to image when an object is moveovtards a concave mirror from infinity?
The image moves away from mirror staring from fquaiht to infinity.
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13. What is the relation between radius of curvatue and focal length of a concave mirror?
1. The focal point is the midpoint of centre ofvature and pole.
2. So, focal length is half of radius of curvature.

ie2f=R(or)f=

14. How do you find magnification produced by a spérical mirror?
There are two ways of finding the magnificationeylare,

1. The ratio of size of the image to object dista(rn) ::;;g}i t;fft:lee;:;zifgi))

2. The ratio of image distance to object distamep= _Og?:iedti;t‘:(g)

15. Can a convex mirror burn a paper? If not? Why?
We cannot burn a paper by using a convex mirrarabge the rays coming parallel to principal axis
after reflection diverge from the mitro

16. Which mirror has wider field view?
A convex mirror has wider field view.

17. Why does our image appear thin or bulged?
Due to converging or diverging of height rays frtma mirror.

18. Can we focus sunlight at a point using a mirromstead of magnifying glass?
Yes, by using concave mirror we can focus sun kglat point.

19. Why is angle of incidence is equal to angle wdflection when a light ray reflected from a surfae?
The angle of incident is equeal to angle of reftecbecause light selects the path which takes the
least time to travel.

20. Are angle of reflection and angle of incidencequal for curved surface?
Yes, they are equal for curved surfaces like sphemirrors.

2 Mark Questions

1. State the laws of reflection of light? (AS1)(TQ)
First Law:- 1. When light gets reflected from a surface, the anfleflection is equal to the angle
ahcidence.
Second law- 2. The incident ray, the normal at the pointineidence and the reflected ray all lie in
the same plane.

CD = Plane mirror.

AP = Incident ray.

PB = Reflected ray.

PN = Normal to reflecting surface.
P = Point of incidence.
i = Angle of incident.
r = Angle of reflection.
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point between focus and centre of curvature 31) (TQ)

Object

Image

/

o
-

2. Where will the image form when we place an objgcon the principal axis of a concave mirror at a

When an object is placed between focus and cehtnereature on the principal axa$ a concave
mirror, a real inverted and enlargedge is formed beyond the centre of curvature.

3. Distinguish between real and virtual image? (A

9ATQ)

Real Image Virtual Image

1. Real image formed due to converging 1. Virtual image formed due to diverging

of light rays. of light rays.
2. Real image can be formed on the screen. 2.iMlaige cannot be formed on the screen
3. Real image is always inverted. 3. Virtual imagalways erected.
4. Real image is formed infront of the mirror 4rtMal images are formed behind the mirror.
5. Real images can be diminished, magnified5. Virtual images are always diminished

or same size of the object depending on the irrespective of position of the object.

object distance.
6. Ex:- The image formed on a cinema scregn. ER:- The image of our face in a plane mirrolr.

4. State the differences between convex and concawerors. (AS1) (TQ)

Convex mirror

Concave mirror

1. A spherical mirror whose reflecting surface
curved outward is called convex mirror.

1. A speherical mirror whose reflecting surfag
is curved inward is called concave mirror.

2. The shape of a convex mirror is,

2. The shape of a concave mirror is,

2. ltis also known as diverging mirror.

2. ltis also known as converging mirror.

3. Atfter reflection from the mirror the light
rays diverge.

3. Atter reflection from the mirror the light
rays converge.

4. Center of curvature and principle focus li¢
behind the mirror on the principle axis.

4. Center of curvature and principle focus lie
infront of the mirror on the principle axis.

5. It always forms virtual, erect and diminishe
image of a real object.

2b. It can forms different types of image of a r¢
object.

ral

6. It is used as rear view mirrors of motor
vehicles to see the Traffic behind them.

6. ENT doctors use these mirrors to examine

the

eyes, ears, nose and throat.
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5. Write the rules of sign convention?(AS1) (TQ)
Rules of sign conventior
1.All distances should be measured from the pole.
2. The distances measured in the direction or incitigit, to be taken positive and those
measured in the directiona@gfe to incident light to be taken negative.
3. Height of object (§) and height of image {hare positive if measured upwards from the
axis and negative if meadutewnwards.

6. Imagine that spherical mirrors were not known tohuman beings. Guess the consequences? (AS2)
(TQ)
1. A driver cannot see the traffic behind him ireraiew mirror. So safe driving in automobile will
not be possible.
2. Automobile head lights, torch light, search tgybannot give bright lighting.
3. Constructions of reflecting telescopes wouldb@possible.
4. Constructions of solar cookers would not besjibs.
5. ENT specialists may not have proper diagnoseaofnose and throat.
6. Dentists may not have proper diagnosis of teeth.

7. By observing steel vessels and different imagiesthem, Surya a third class student asked some
questions his elder sister Vidya. What may bhose questions?(AS2) (TQ)

. Why the image is not clearly visible?

. Why the image is blurred?

. Why the image is not as clear as in mirror?

. Why the image seems to be small sometimes?

. How steel vessels form images like mirrors ?

. Why the image is small when we look outsideheftessel(Convex surface)?

. Why the image is bigger than the objects whehoak inside of the vessel(Concave surface)?

. Why the image size is changing when the vessebived away or towards the face?

O~NO U, WN B

8. How do you appreciate the role of spherical miwrs in daily life ?(AS6) (TQ)
Spherical mirros are very useful to our life.
. Concave mirrors are used as reflectors in tarelmel vehicle head lights.
. Spherical mirrors are used in telescopes.
. Convex mirrors are used as rear view mirrorgeimcles.
. Concave mirrors are used in solar furnaces.
. Concave mirrors are used by ENT specialisteédtise affected part more visible.
. Concave mirrors are used by dentists to sekathe images of the teeth of patient.
. So, | appreciate the role of spherical mirrardaily life.

~NOoO o~ WNBRE

9. How do you appreciate the use of reflection oight by a concave mirror in making of antenna
dishes?(AS6) (TQ)

1. TV antenna dishes contains the concave surfagztive the signals from the distinct
communication satellites.

2. The concave (parabolic) shagfea dish antenna helps to reflect the signal édfdical point of the
dish.

3. A device known afeed horn is mounted at the focal point which gethiee signals and sends
them to a LNB(Low Noise Block down converter).

4. The LNB converts these electromagnetic wavesatgctrical signals and shifts to the

receiver(T.V Set).
5. This is all possible only with the help of comeahape of dish antennas.
7. So, | appreciate the use of reflection of ligihta concave mirror in making of antenna dishes.

5
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10. Have you ever observed the image of the skyrain water pools on earth? Explain the reflection
of light in this context?(AS6) (TQ)
1. Sky form an image in the rain water pool onghbgh.
2. The surface of rain water pool acts as a plan®m
3. So, we can observe a virtual image of tlyedsle to reflection of light from surface of raiater
pool.

11. Why do we prefer a convex mirror as a rear-vievmirror in the vehicles ?(AS7)(TQ)
We use convex mirror as a rear view mirror invbhicles because,
1. Convex mirror always forms virtual, erect and dirsimed images irrespective of distance of
the object.
2. A convex mirror enables a driver to view largeseof the traffic behind him.
3. Convex mirror forms very small image than thgob
4. Due to these reasons convex mirrors are usezhagiew mirrors in vehicles.

12. Write any two useas of each of concave and c@xvmirrors in our daily life? (AS7) (TQ)
Useas of convex mirror- 1. It is used as a rear view mirror in automobiles.
2. It is used as a reflector for street lights.
3. It is used as a security mirror.

Useas of concave mirrar 1. It is used as a shaving mirror.

2. Concave mirrors are used in solar furnaces.

3. Concave mirrors are used by ENT specialisteedise affected part more visible.
4. Concave mirrors are used by dentists to selathe images of the teeth of patient.

13. Write the characteristics of an image formed by plane mirror?
Characteristics of a plane mirror:-
1. The image formed by a plane mirror is virtuadl @nect.
2. The image formed by a plane mirror suffers &tgwvertion(left-right invertion).
3. The image is formed as far behind the mirrathasobject is infront of it.
4. The size of image formed by a plane mirror i3ead to that of the object.

14. Why does the size of the image seem to be desed when you move the object towards your eye ?
1. When we move the object from the mirror to our gnygeimage in the mirror seems to move
back in the mirror.
2. Then the distance from the image to our eyeas®s.
3. The angle made by image at our eye is smaléer tine angle made by the object.
4. That is why the image looks smaller than thied.

15. How will our image be in concave and convex nior?
Concave mirror:-
1. In concave mirrors our image is thin and enldrge
2. As we move away from the mirror, the image wéldiminished.

Convex mirror :
1. In convex mirror, our image is bulged and sikenage is diminished.
2. As we move away from the mirror, the image r$hfer diminished.

6
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4 Mark Questions

1. How do you find the focal length of a concave mor?(AS1)(TQ)

1. Hold a concave mirror perpendicular to the diogcof sunlight.

. Take a small paper and slowly move it in frohthe@ mirror and find out the point where you
get smallest and brightest spot, which wilklhe image of the sun.

. The rays coming from sun parallel to concaveaniare converging at a point.

. This point is called focus or focal point of tt@ncave mirror.

. Measure the distance of this spot from the pbtee mirror.

. This distance is the focal length(f) of the givncave mirror.

. The radius of curvature(R) will be twice of thistance.(R =2f)

N

~NooThWw

2. How do you verify the T law of reflection of light with an experiment?(AS3 (TQ)
Aim: To verify the £ law of reflection of light.
Required material: Mirror strip, drawing board, white paper, plane nmir pins, clamps etc.

N

JATLLLLLLLLLLLLILY

Procedure- 1. Take a drawing board and fix a white paper on ihwhe help of clamps.

2. Draw a straight line AB at the centre of thegqraand also a normal (ON) to AB at the point ‘O’.
3. Draw a straight line PQ making certain anglgl@am with ON as shown in figure.

4. Fix two pins at the points P and Q on the papetically.

5. Observe the imagé & the pin P and @f the pin Q, in the mirror kept along the line AB.

6. Fix two more pins R and S such that they atbérsame line as that ofdnd Q.

7. Join R, S and O as shown in figure. Measureatigte between RS and ON (angle of reflection).

Observations- 1. You will find that angle of incidence(i) = angle i&flection(r).
2. Repeat the experiment for different angles oidience(i) and measure the corresponding
angles of reflection (r).

Conclusion- 1. In all the cases the angle of incidence is equdidéangle of reflection.
2. Hence®llaw of reflection of light is verified.

7
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3. How do you verify the 2° Law of reflection of light with an experiment?(AS3
Aim - To verify the 2% law of reflection.
Required material:- Mirror strip, white paper, drawing board, plane nmiy clamps etc.

N

Y IrINIIINIINIIIY,

Procedure- 1. Take a drawing board and fix a white paper on thwhe help of clamps.

. Draw a straight line AB at the centre of thegragnd also a normal (ON) to AB at the point ‘O’.

. Draw a straight line PQ making certain angleyl@m with ON as shown in figure.

. Fix two pins at the points P and Q on the papeéically.

. Observe the imagé ¢t the pin P and @f the pin Q, in the mirror kept along the line AB.

. Fix two more pins R and S such that they atbérsame line as that ofdhd Q.

.Join R, S and O as shown in figure.

. The incident ray is the ray which is passingtigh the points ‘P’ and ‘Q’ touching the paper.

. The reflected ray is the ray which is passimgugh the points ‘R’ and ‘S’ touch the same paper
and ‘ON’ is the normal to the mirror point ‘O’

OCoO~NO Ul WN

Observation:- 1. The incident ray and reflected ray are in tlaplparallel to the plane of the paper.
2. Repeat the experiment with différ@mgles of incidence.

Conclusion- 1. In all observations incident ray and reflected aeg present in the same plane.
2. Hence™ law of reflections of light is verified.

4. Think about the objects which act as concave @onvex mirrors in your surroundings. Make a table
and display in your class room?(AS4) (TQ)

Convex mirror Concave imor
1. Rear view mirrors. 1. Head light of motorcycle.
2. Globe 2. Inner surface of glasses
3. Calling Bell 3. Shaving mirror.
4. Outer surface of the steel flask4. Inner surface of glasses.
5. Outer surface the pens. 5. Inner surface of cooking vessel.
6. Spoon bulged out wards. 6. Spoon bulged inwards.
7. Water glass surface. 7. Lunch plates.
8. Surface of steel flask. 8. Inner surfaces a$ggs.

8
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5. What do you infer from the experiment which youdid with concave mirrors and measure the
distance of object and distance of image?(ASQ)Q)

S.No| Position of the Position o the Enlarged/ | Inverted/ | Reall
object image Diminshed | Erected | Virtual

1 Between mirror | Beind the mirror| Enlarged Erect | Virtual
and F

2 At focal point(F) Atinfinity | —--e- | e | e

3 Between F and C beyond C Enlarged Inverted Real

4 At centre of of At centre of Same size | Inverted Real
curvature(C) curvature C

5 Beyond C Between F and C Diminished | Inverted Real

6 at infinity Very At focus Diminished | Inverted Real

6. Find the plane of the reflection experimentallyor the incident ray which passes through the heads
of the pins pierced in front of the mirror? (AS3) (TQ)
Aim:- To find the plane of reflection experimentally foe incident ray which passes through the
heads of the pins piercettont of the mirror.
Required material:- Mirror strip, white paper, drawing board, plane nmir clamps etc.

Plane of reflection- The plane in which the incident ray, reflected aag normal will lie is the
planerefiection.

Procedure- 1. Take a drawing board and fix a white paper oviti the help of clamps.

. Draw a straight line AB at the centre of thegragnd also a normal (ON) to AB at the point ‘O’.

. Draw a straight line PQ making certain anglé@iN.

. Fix two pins at the points P and Q on the papeically.

. Observe the image p’ of the pin P and Q’ ofpileeQ, in the mirror kept along the line AB.

. Fix two more pins R and S such that they atbeérsame line as that of P’ and Q’.Join R, S and O.

. Assume that the heads of all pins observedegpdimts P, Q, R and S are in the same height.

. If the incident ray is the ray which is passingugh the heads of pins those are localizedzatdP
Q and reflected rays is the ray which is pag#imough the heads of pins those are located at
points R and S, then the normal lies alongpthae of PQRS.

9. Then the plane along PQRS is known as planefieiction.

O~NO O WN

7. Collect information about the history of spheri@al mirrors in human civilization. Display it in your
class room?(AS4)(TQ)
1. The idea of mirror came into existence long backnvpeople saw their images in water on
polluted surfaces etc.
2. The earliest manufactured mirrors were piecgwbshed stone such as obsidian a naturally
occurring volcanic glass.

9
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. The Romans also developed a technique for ageatude mirrors by coating blown glass

with molten lead.
. In China, people began making mirrors withuke of silver-mercury amalgams as early as
500 AD.

. The first modern silver-glass mirror was credigdustus von Liebig, a German chemist in

1835.

. The invention of glass blowing method during 148 century led to the discovery of spherical

mirrors, which increased the popularity of glasrrors.

. By the end of 18century, decorative mirrors were widely used.
. New cheaper techniques of mirror productiorha19th century led to a great proliferation of

their use.

and explain the process of formation of imge with a pin hole camera? (AS5) (TQ)

Process of formation of image with a pin hole camar-

=

5.
6.

9. Make

Light rays

Inverted image of
flame on screen

. The light from candle travels straight in alleditions from each point of the flame of the candle

. But only the light coming in some particularetitions can enter into the camera through its pin
hole.

. Light which comes from the point at the toplad flame goes straight towards the bottom of the
screen.

. Light which comes from the point at the bottoith@ flame goes straight towards the top of the

screen as shown in the figure.

The other rays are blocked by the black sheet.

This leads to the formation of an inverted image

a solar heater/cooker and explain in procesof making?(AS5)(TQ)

Making a solar cooker- 1. A concave mirror focus the parallel sun ray®eal point of the mirror.

2
3
4
5

6

7
8
9

. So with a small concave mirror we can heat upkamn a paper.

. In the same way a big concave mirror can be tesbdat up a vessel.

. Make a wooden /iron frame in the shape of TWdis

. Cut acrylic mirror sheets into 8 or 12 piecethi|m shape of isosceles triangles with a heighélequ
to the radius of your dish antenna.

. The bases of the 8 or 12 triangles together rttakeircumference of the dish.

. Stick the triangle mirrors to the dish.

. Arrange it so that concave part faces sun. Eaical point and place a vessel at that point.

. It will get heated. One can even cook rice at thessel.

10. How do you appreciate the role of spherical miors in our daily life? (AS6)(TQ)

1
2
3
4

Spherical mirrors (concave and convex mirrors)varg useful to our life. They are,
. Concave mirrors are used by dentists to selathe images of the teeth of patient.
. ENT doctors uses the Spherical mirrors to exarthe ear, nose and throat.
. Spherical mirrors are used in telescopes.
. Concave mirrors are used as reflectors in terelmel vehicle head lights.

10
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5. Concave mirrors are used in solar furnaces.

6. Convex mirrors are used as rear view mirrorgeimcles.

7. Concave mirrors are used as a shaving mirror.

8. Convex mirrors are used as reflectors in strglets.

8. So, we appreciate the role of spherical mirmoigur daily life.

11. To form the image on the object itself, how slud we plane the object in front of a concave
mirror? Explain with a ray diagram?(AS5)

o A

e
~

A A

To form the image on the object itself, the obgwuld be kept at centre of curvature a
concave mirror.

Explanation:- 1. Let the object ‘AB’ placed at the centre of atrwe C on the concave mirror.

2. A ray of light AD which is parallel to the pripal axis passes through the focus ‘F’ after
reflection.

3. The second ray of light passing through the $paiter reflection its passes parallel to prireipl
axis.

4. The reflected ray DAand EA meet at a point /A

5. So a real inverted and same size of the objdotined at A

6. This AB' is the real image of the object AB.

12. Discuss the merits and demerits of using mirrarin building elevation? (AS7) (TQ)
Merits :- 1. Mirrors can be cut into different shapes or sizes.
2. Mirrors provide safety and make the buildingaattive.
3. Some mirrors they cools inside the building .
4. The mirrors used in elevating buildings are fanced, tough and laminated glasses.
5. Mirrors do not rust.

Demerits:- 1. Elevation with mirrors is very expansive.

2. Mirrors are broken very easily.

3. Birds like sparrows; crow will get confusion \ehflying on roads.

4. They are also not safe enough to the buildwbs;h causes easy access thieves.

5. Glass elevation is not environmental friendiggcdimes natural air does not enter into the building

13. Derive the formula for curved mirrors? (or) Dernve the formula ; = % + i ?

Derivation of formula for curved mirrors :-
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1. A ray coming from the point O falls on the mired point A which is at height ‘h’ from the axis

and after reflection, passes through point 1.
2. Here AC is the normal. The angle of incidencwl@ OAC) and the angle of reflection

(angle CAl) are equal and they are denotefl ioythe figure.
3. Line segment ARs the perpendicular drawn to the axis from thiaipA.
4. Let the angles at the vertices O, C and | ddhriangles ba, 3 andy respectively as shown in

figure.
5.In a triangle, sum of the interior angles is eqoahe exterior angle.
6. From the triangle AOB =a + 6

=0=p-a ---—-- (2)
7. From the triangle ACy =p +6
y=B+B—-a (Sinced=p—a)
P=a+y - 2)
8. When ‘h’ becomes very small iaay coincide with point P, which is pole of therroi.
Then we can saypP= PO, FC = PC and = PlI.

PlaA _ h h

9. Tano =——=—==—
P10 PO Po

TanB“PlA— hFsh

“PiC  PIC Pc

_ PlASRF R SEh

Tany = PLNY PlEE

10. When an anglé becomes very small, then the value of Bastaken a$.
That is TamM ~ 0.
h
I

- B A _ ¥ h _Eh
Similarly here, Tam—a—%, TanB—B—PC and Tan/—y—P

11. By substituting the values @f 3 andy in the equation-(1).

2h_ h h
_— 4 —
We get’PC PO PI

2 1 1

:E:%-I-ﬁ ................. (&)

12. According to the rules for sign convenctioradRis of curvature PC = —-R
Object distance PO = —u
Image distance Pl = —v

2 1 1

_ 4 —

—-R -u -v
2 1 1
=>—=—=+-
R u v

2 1,1 . _
==t (Since R=2f)

This mirror formula should be used accordingh® gign convention in every situation.

12
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14. Derive the formula for magnification?

Magnification(m):- 1. A ray coming from Ois incident at pole with an angle of inciderige
and get reflected with same afg|

2. From the triangle POQTand =22 . (1)

PO
I
3. From the triangle PIII, Ta(h:% ------ (2)
oot _ 1! [T |
4. From (1) & (Z)E = 7L :W oo Ty,
5. According to sign convention PO = —u; PI=0@ = hy; Il' = —h

6. Substituting the above values in equation\ABa.have% = _7”

i h: -
~ Magnification m = ==
ho u

. - . Height of the image(h;)
7. We define the magnification, mHeif:rhtofthe object (he)

. — I dist
8. In all cases it can be shown that, Fraage distance )
Object distance(u)

15. How do you find the focal length of a concaveimor experimentally?
Aim:- To find the focal length of a concave mirropexmentally.
Material required :- A candle, paper, concave mirror (known focaln), V-stand, meter scale.

Concave mirror

Light rays
......... e § SSeReleaesc @eEs L. 5

Procedure- 1. Place the concave mirror on V-stand, a caadtemeter scale as shown in figure.

2. light the candle and keep the candle at 80 cja¢blistance) distances from the mirror.

3. Adjust the distance of the screen such yoat get the sharp image of candle on screen.

4. Measure the distance between the screen andrraird noted as image distance(v).

5. The same experiment is repeated with variodamnties of candle from the mirror and in
each case noted the image distance.

S.No | Object distance, ucm| Image distance, vcmf = “_:
u+v
1 80
2 70
3 60
4 50

13
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Practice the following problems

1. If the radius of curvature of a spherical mirror is 20 cm what is its focal length ?  Ans:- 1ém.
Given:- Radius of curvature of a spherical mirros ROCm
Focal length, f=7?

R 20
Formula:- f = S=5° 10 cm.

~ The focal length of a spherical mirror is 10 cm.

2. Find the distance of the image when an object daced on the principal axis at a distance of 101t
in front of a concave mirror whose radius of grvature is 8 cm?  Ans. 6.67 cm.

Given:- Radius of curvature of the concave mirror R8=cm.
Focal length of the cawne mirror f =§ :_—f =-4cm

Object distance (u) = - 10cm
Image distance (v) =?

1 1 1 TR 1y | ] 1 -5+2 -3
Formula:- —=— ey TEEEECTE - - - = =
— f u v v f u -4 -10 20 20
-2
SVZT:-6.67CI’TI

~ The image is real, inverted and formed at a dcgtari 6.66 cm from the mirror.

3. An object is placed at a distance of 10 cm from convese mirror of focal length 15 cm. Find the
position and nature of the image? Ans 6 Cm

Given:- Radius of curvature R = 3m

Focal length f -—-123 :g =1.5m

Object distance (u) = - 5m
Image distance (v) =?
1

1 1 il
Formula:- === += G
-  f u v v

_ 10+3 _ 13

TICEN R e e

1.15cm

(SRR

1 —
13

=>V=

~ Virtual, erect and diminished image is formed aistance of 1.15cm behind the mirror.

4. A convex mirror with a radius of curvature of 3m is used as rear view in an automobile. If a busi
located at 5 m from this mirror, find the pogtion and size of the image. Ans :- 1.15m
Given:- Radius of curvature of the convex mirrors=R3 m.
Focal length of the cawne mirror f =§ =32 =1.5cm.
Object distance (u) = -5 m.
Image distance (v) =?
1

1 1 1
Formula:- ==-+- =- =-
— f u v v f

=~ Virtual, erect and diminished image is formed dtstance of 1.15 m behind the mirror.

14
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5. An object 4 cm in size is placed at 25 cm in fnd of a concave mirror of focal length 15cm. At wha
distance from the mirror would a screen be pleed in order to obtain a sharp image? Find the
nature and size of the image? Ans:- -37.5 chf cm.

Given:- Focal length, f =-15cm
Object distance (u) = - 25cm
Object height (§) = +4cm
Image distance (v) =?
Image height;h=?

. 1 1 1 1 1 1 1 1 -1 1 —-5+43 -2
Formula:- -=-+- D>-==--=—-—=—+—= =—
— f u v v f u -15 -25 15 25 75 75

-75
:>v:T:-37.50m.

~ The image is real, inverted and formed at a degtarf 37.5 cm from the mirror.

. . __Height of the image(h;) _ — Image distance (v)
Magnlflcatlon (m) Height of the object (hy) Object distance(u)

37.5 —150
=>h=-4x =——=-6cm.

h;j - 375
25 25 25

=
4

~ S0, the image is real, inverted and enlarged.

6. An object is placed at a distance of 10cm from@nvex mirror of focal length 15cm find the
position and nature of the image. Ans:- 6¢cm,.6cm

Given:- Object distance (u) = - 10cm
Focal length (f) =15cm
Image distance (v) =?

S
+
< |-
U
< |-
1

|

1

1

|

+
|

|

|

|

|

o |-

1
Formula:- ;=

Magnification m=— =—> = 0.6
u —-10

=~ Virtual, erect and diminished image is formed aistance of 6 cm behind the mirror.

Written by :- Gali Sreekar M.Sc, B.Ed Chirala Mandal, PrakasanDistrict. 9440234404, 9700842884
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Chapter-4
ACIDS, BASES AND SALTS

1 Mark Questions

1. What is the source of common Salt?
Sea water and Rock salts.

2. What are antacids?
Antacids:- 1. Antacids are mild alkalis.
2. These are used for getting relief from aciditg andigestion.
Ex:- Milk of magnesia[Mg(OHy].

3. What type of reaction takes place in stomach whean antacid tablet is consumed?
Neutralization reaction takes place in stomach wdreantacid tablet is consumed.

4. Give some examples of natural weak acids or base
Litmus, extract of red cabbage, turmeric solutiod axtracts of coloured petals of some flowers
contailye molecules which are weak acids or bases.

5. What are olfactory indicators? Give an example?
Olfactory indicators:- Olfactory indicators are substances which haverdint odour in acid and
basdutions.
Ex:- Onion, vanilla essence and clove oil etc.

6. Which gas is usually liberated when an acid rets with a metal?
Hydrogen (H) gas.

7. Write the suitable chemical reaction between ads with metals?
When acids react with metals to form salt and &behydrogen gas.
Acid + Metal Salt + Hydrogen

Ex:- 2HQ @+ Zns —~ Zn dz@g*+ H2(g)
8. Which substance involved in the chemical reactiofor formation of Sodium Zinkate.
Whenzinc metal is react with sodium hydroxide (NaOHugion , forms a sodium zincate.
2 Na@Hn - NaZnO, + Hpt

(Sodium zincate)

9. Write the reaction of carbonates with Acids?
Acids react with carbonates to form salt, water limetate carbon dioxide.

Metal carbonate + acid salt + carbon dioxide + water.
Ex Na& COs(s)*+ 2 HA (aq) » 2 NaQ ag)+ HO ) + CO (g

10. Write the reaction of metal hydrogen carbonatesvith Acids?

Acids react with metal hydrogen carbonates to feath water and liberate carbon dioxide.

Metal hydrogen carbonate + acidsalt + carbon dioxide + water
Ex- NaHCQ (5)+ HA (@q) » Nad g+ H:0 ) + COz )

11. Write the reaction between bases with non-metalxides with suitable examples?

Calcium hydroxide is a base, reacts with carborid®to produce a salt and water.

Ca(Ql)+ COxq — CaCQ + H0y)
1
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A calcium compound react with Dil.HCI and formsa gas with hiss sound. The released gas convert
the lime water into milkly white. In this reaction the product formed is Calcium Chloride. Write
balanced equation for the above reaction?

C&(OH)(aq)'F COz(g) - CaCQ + H20(|)

Write the reaction of metal oxides with Acids?
When metal oxides are react with acids to form aadt water.
Metal oxide + Acid- Salt + Water
Ex:- CuO + 2HCIl- CuCh + H.0.

Write the reactions of non-metal oxides with bse?
When non-metal oxides are react with base to faltasd water.
Non-metal oxide + Base Salt + Water.

_Ex  Ca(OH)@aq *+ COyg) —~ CaCQ + HOy)

How does the hydronium ions are formed?
1. Hydrogen ions cannot exist as bare ions.
2. They associate with water molecules and exibiydsonium ions (50").
F'+ HZO d H30+

What happened when water is added to acids oabe? (AS7)(TQ)
(or) What is meant by a dilution of acidbases?
1. Mixing an acid or base with water result in @ase in the concentration of iongQ¥OH") per
unit volume.
2. Such a process is called dilution of acids.

How do you reduce the pain when someone stung the honey-bee?
1. Honey-Bee sting leaves an acid which causes pairnratation.
2. Use of a mild base like baking soda on the stueg gives relief.

Define salts?
Salts- Salts are the ionic compounds which are produgetidoneutralization of acid with base.

Ex:- KNO,, NaCl, KCI

What are the salts obtained from common salt?
The various salts obtained from common salt areusotiydroxide, baking soda, washing soda,
bleaching powder and many more.

Write the chemical names of two salts belongs sodium family?
NaSOy, NaCl, NaNQ, NaCO:s.

How to prepared brine solution.
An aqueous solution of sodium chloride is calleiddyrit is prepared by dissolving of NaCl in
distilled water.

Which substance are you added for making of theake soft and spongy?
1. Baking powder is a mixture of baking soda amdild edible acid such as tartaric acid.
2. When baking powder is heated or mixed in waker following reaction takes place.

NaHCQO; + H" - CO, + H,O + Sodium Salt of acid.

3. Carbon dioxide produced during the reaction esitisead or cake to rise making them soft and
spongy.
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Why the plaster of pairs is called Calcium Sulpatre Hemi Hydrate?
1. The two formula units of CaSO4 share one molecineater.
2. So% molecule of water present in each Plaster of pauits

3. So Plaster of paris is called Calcium Sulphieni Hydrate.

Why the formers add Cao or CaS04.2H20 or CaCO® the soil. Give the reasons?
The formers are used the CaO or Ca8B,0 or CaCQ to the soil to increase thé' Bf soil and to
reach the ideal soll for the growth of plants.

Write the common name of Sodium hydrogen carbate?
Baking soda (NaHC¥).

What are alkalis?
Bases which are soluble in water are called alkalis

What are the difference between metals and nometals with respect to the nature of their oxides?
Metals give basic oxides and non metals give acglides.

Name the acids present in (i) Nettle sting (iFurd?
(i) Methanoic acid (Formic acid) (ii) Lactic acid.

Why Tartaric acidis used as an ingredient in #aking powder?
Tartaric acid(GH4O¢) acts as preservation and also reacts with baadg to give carbon dioxide.

What is P' scale?
P" is defined as the negative logarithm of hydrogersjH] concentration.
(or) A scale for measuring hydrogen ion concertrain a solution is called'mscale.
P =-logH*

Who introduced the PH scale?
Sorenson

Give the chemical names of acids present in) @nts (b) lemon (c) milk (d) tomato.

1. Ants Formic acid.
2. Lemon Citric acid.
3. Milk Lactic acid.

4 Tomato Oxalic acid.
5. Tamarind| Tartaric acid
6. Vinegar | Acetic acid.

What is neutralization reaction?
Neutralization reaction:- The reaction of an acid with a base to give tagal water is known as a
eutralization reaction.

Base + Acid Salt + Water.
Ex:- HCI + NaOH - NaCl + HO

What is the range of pH scale?
The range of PH scale is from 0 to 14.

What is water of crystallization?
Water of crystallization is the fixed number of eamolecules present in one formula unit of salt.
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36. Write the reaction of copper oxide with hydrocloric acid?
CUQS) + 2HCkaq) N CUClz(aq)+ H,O 0

37. Where acid is added to water, what type of reéion is it?
When acid is added to water, it is an exothermaction.

38. How do you decide the strength of acid or base?

The strength of acid or base can be decided obakis of no of KO + ions or OHions produced in

solution.

39. What is bleaching powder? Write its formula?
1. Beaching powder is produced by the action odraid on dry slaked lime.

Ca (OH} + C, - Ca0Qa, + H,O
2. Chemical formula of bleaching powder is C49C

40. Write the balanced chemical equation for prepaation of baking soda?
NaCl + HO + CG + NH; - NH4Cl + NaHCQ

40. What happened when we add a baking soda durirgpoking? Write the balanced equation?
Baking soda(is mild non-corrosive base).

H
2 NaHCQ —5 N&COs + H,0 + CO,

2 Marks Questions

1. What are antacids? Give an example?
Antacids:- 1. Antacids are mild alkaloids(Bases).

2. These are used for getting relief from aciditg éndigestion and some times even head ache.
3. When it take orally, it react with hydrochlogcid present in the stomach and reduces its strengt

by consuming some of it.
Ex:- Milk of Magnesia[Mg(OH})] is an antacid.

2. Why does tooth decay start when the pH of moutis lower than 5.5 ? (AS1)(TQ)

. The pH value of saliva is 6.4 to 6.9. It is abthoeutral in nature.

. Tooth enamel, made of calcium phosphate.

. It is the hardest substance in the body.

. It does not dissolve in water, but is corrodgdb acids.

. Bacteria present in the mouth produce acidhibylegradation of sugars and food particles
remaining in the mouth.

. Due to the formation of acids, the pH of the thas shifted to acidic.

. Hence, tooth decay starts when the pH of thetimsuower than 5.5.

a b wnN Bk

~N O

3. Dry hydrogen chloride gas does not turn blue Ihus to red. Whereas hydrochloric acid does. Why?

(ASI)(TQ)
1. Hydrochloric acid disassociated in the presafeeater to produce Hons.
2. The dissociation will be as follows.

Aquous

HCl—— H" + CrI
3. So, aqueous HCI solution is an acid and chamgedlour of blue litmus to red.

4. But dry HCI will not considered as acid becainsthe absence of water HCI will not producé H

ions.
5. Hence, dry HCI can’t change the colour of bitrauds to red.
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4. Why does not distilled water conduct electricit§ (AS2)(TQ)

. Liquids conduct electricity only due to theing

. Distilled water is prepared by the distillatiohtap water.

. In distilled water, the concentration of botsCH and OH is same.

. Hence they do not form ions.

. As there is no formation of ions in electrolysistilled water do not conduct electricity.

. On the other hand while rain water falling totle@hrough the atmosphere dissolve some acidic
gaseous like COSG and NO and forms acids such as@0s;, H.SO; and HNQ.

7. These acids produce ions. Due to the presenoa®fain water conducts electricity.

OO WNPEF

5. Why pure acetic acid does not turn blue litmusd red? (AS2)(TQ)
1. Disassociation of acids takes place in the pisef water to produce’Hons.
2. The formation of these ions change the coloduhefitmus paper.
3. Pure acetic acid will not show acidic charastahe absence of water.
4. Because dissociation of molecule will not ocaid do not form the ions.
5. So, pure acetic acid does not turn blue litnougdl.

6. A milkman adds a very small amount of baking saa to fresh milk.

a) Why does he shift pH of the fresh milk fron® to slightly alkaline?

b) Why does this milk take a long time to setsacurd? (AS1)(TQ)
a) 1. The chemical name of the compound is sodiysindgen carbonate (Na HCO3) and

its f value is 8.1.

2. When milk man adds a little baking soda to fresli to make it slightly alkaline.
3. So the pH of the fresh milk shift to 6 and mélsdightly alkaline.
4. Thus the spoilage of milk can slow down.

b) 1. Lactic acid which was formed initially redsdie basic nature of the baking soda.
2. Then more lactic acid is needed to convdi imto curd.
3. That is why it takes time to produce mortitaacid and hence the milk takes a long time to
become curd.

7. Plaster of Paris should be stored in moisture-of container. Explain? (AS2)(TQ)
1. Plaster of Paris chemical name is calcium suégphaemihydrates (Casdzi H.0).
2. It is a white powder and on mixing with wateérsets into hard solid mass due to the formation of
gypsum(CaSQO2H,0).
CaS@: H0 +1- H,0 - CaSQ. 2H0
(plaster of Paris) Bym)
3. Because of the above reason plaster of Parnddsbe stored in moisture proof container.

8. Fresh milk has a pH of 6. Explain why the pH chages as it turns into curd? (AS3)(TQ)
1. Fresh milk has aof 6. Hence it is an acid.
2. The p' of the milk decreases as milk turns to curd.
3. We have to achieve this, add a small quantityutermilk to milk.
4. Fermentation takes place and lacto bascillusebadurns milk to curd by releasing lactic acid.
5. During this process, the pH of the milk changed sets as curd.
6. Thus, the pH of the milk decreases from 6 tdia(s.5-4.5) as it turns to curd.
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9. Equal lengths of magnesium ribbons are taken itest tubes A and B. Hydrochloric acid is added to
tube A, while acetic acid is added to test tub®. Amount and concentration of the both the acidss
same. In which test tube the fizzing occurs me vigorously and why?(AS4) (TQ)

. Magnesium is a metal.

. Strong acids vigorously reacts with metals amerates the HydrogengHgas.

. Test tube ‘A’ contains hydrochloric acid whigha strong acid than acetic acid present in test
tube ‘B’.

4. Even though the concentration of the Hydrochladid and acetic acid are same.

5. But the number of Hons produced by the two aids are different.

6

7

WN PP

. Hydrochloric acid can produce a large numbét-efons then acetic acid.
. So in test tube ‘A’ the reaction occurs vigowgiguas it contains strong acid(Hydrochloric acid).

10. How does the flow of acid rain into a river mak the survival of aquatic life in a river difficult?
(AST)(TQ)
1. Living organisms can survive only in a narrowge of pH change.
2. Acid rains have some acids like carbonic aci@®), sulphuric acid (k50y) and nitric acid
(HNQ).
3. If the pH of rain water is less than 5.6, itadled acid rain.
4. When acid rain flows into rivers, it lower thiel pf river water.
5. Due to less pH, the river water becomes acidichence the aquatic life in a river difficult.
6. The high acidity of river water can even kiletaquatic animals like fish.

11. What is backing powder? How does it make the ka soft and spongy? (AS7)(TQ)
1. Baking powder is a mixture of baking soda amdild edible acid such as tartaric acid.
2. When baking powder is heated or mixed in wakemn NaHCQ reacts with tartaric acid to evolve
carbon dioxide gas.
NaHCQ; + H - CO; + H,0O + sodium salt of acid.

3. Carbon dioxide produced during the reaction eaisead or cake to rise making them soft and
spongy.

12. Give two important uses of washing soda and baidg soda? (AS7) (TQ)
Uses of washing soda(N&03):- 1. Itis used in glass, soap and paper industries
2. Itis used in the manufacture of sodium compauah as borax.
3. Sodium carbonate can be used as a cleaning fageltimestic purpose.
4. It is used for removing permanent hardness ¢émwa

Uses of baking soda(NaHCg):- 1. It is used to prepare baking powder. (Sodiucarbdonate +
tartaric acid)

2. Itis used as an antacid to neutralise the gdilithe stomach.
3. Itis used in soda-acid fire extinguishers.
4. It is used as mild antiseptic.

13. What will happen if the PH value in your body mcreases?
1. Our body works well with in a narrow PH rangerd to 7.8.
2. If due to some reason this PH range gets distlirbthe body of a person, then many ailments
can occur.

14. Classify the following examples as acid, base&alt?
Mg(OH),, HsPOy, KNO,, Ba(OH), KCI, HBr, NaCl, HFQ, HCI, Al(OH)s

Acid HsPQ,, HBr, HFQ,, Hcl
Basis Mg(OH), Ba(OH), Al(OH)3
Salts KNQ, NaCl, KCI.
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While diluting an acid, why is it recommendedHat the acid should be added to water and not
water to the acid?

1. The process of dissolving an acid or a baseatems an exothermic process.

2. Care must be taken while mixing concentrated atth water.

3. The acid must always be added slowly to watén eenstant stirring.

4. If water is added to a concentrated acid, tla generated may cause the mixture of splash out

and cause burns.
5. The glass container may also break due to eixedsgal heating.

What are the uses of acid — base universal imditors?
1. The universal indicator can be used to knasthength of acid or base.
2. Universal indicator is a mixture of several ogators.
3. The universal indicator shows different coloairslifferent concentrations of hydrogen ions in a
solution.

Write the PH value and nature of the each soligin on the basis of the following table?

S.No Solution " Nature

1 Battery acid 0.2 Strong acio

2 Vinegar 3 Weak acid

3 Milk 6.4 | Weak acid

4 Blood 7.4 | Weak Base

5 Ammonia solution 11.4| Strong base
6 Sodium Hydroxide solution 13.8  Strong base

What are the factors influence on PH of salts?
1. Salt of a strong acid and a strong base arealeutd the pH value is 7.
2. The salts of a strong acid and weak base adiecanid the pH value is less than 7.
3. The salts of a strong base and weak acid are inasature and the pH value is more than 7.

How is bleaching powder manufactured? Write thie useas?
1. Chlorine gas is used for the manufacture ofdblieey power.
2. Bleaching power is manufactured by the actioohddrine on dry slaked lime [Ca(O#l)

Ca(QH)ChL —CaOCh + H,0

Uses of Bleaching Powder 1. It is used textile industry and laundry shops.
2. It is used as an oxidizing agent in many chehmchustries.

3. It is used for disinfecting drinking water to keat free of germs.

4. It is used as a reagent in the preparation lofaform.

What is plaster of paris? How it is prepared?
Plaster of paris- 1. CaSQ. % H.O(Calcium sulphate hami-hydrate) is a plaster ospa
2. This is prepared by heating gypsum at 120230

CasqQ 2 H,0 — 2 CaSQ. % H,O + 3 HO

A white powder has used for supporting of fraatred bones.
a) State the name of white powder?
b) Write the chemical name of it?
c) Write the reaction between white powder ashwater?
A) Plaster of paris.

B) CaSQ. % H,O.
C) 2 CaSQ % H,O + 3 HO — 2 CaSQ. 2 HO.
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22. What is meant by strong acids and weak acids?& some examples?
Strong acids- An acid which is completely ionized in water ahdd produces a large amount of
hydrogen ions is cadl#grong acid.

Ex:- HCI, H,SOy, HNG; etc.

Weak acids- An acid which is partially ionized in water and shproduces a small amount of
hydrogen ions idedla weak acid.

Ex:- CH;COOH, HCO;3, H:SGs

23. what is meant by strong bases and weak bases?
Strong base- A base which completely ionizes in water and thnaglpces a large amount of
hydroxide ions (Qli$ called strong base.

EXx:- NaOH, KOH etc.

Weak base- A base which is partially ionized in water andgiwoduces a small amount of
hydroxide ions isledla weak base.

Ex:- NH4OH, Ca(OH), Mg (OH),

4 Marks Questions

1. Five solutions A, B, C, D and E when tested withniversal indicator showed pH as 4, 1, 11, 7 and 9
respectively, Which solution is,
a) neutral  b) strongly alkaline  c) sbngly acidic  d) weakly acidic e) Weaklyl&aline.
Arrange the PH in increasing der of hydrogen ion concentration (AS1)(TQ)

a) Solution ‘D’ is neutral. S.No| Solution | P
b) Solution ‘C’ is strongly alkaline. 1 A 4
c) Solution ‘B’ is strongly acidic. > B 1
d) Solution ‘A’ is weakly acid. 3 C 11
e) Solution ‘E’ is weakly alkaline. 7 D .
We know, pH = -log [H] 2 - 9

A) 4 = -log [H] = [H'] = 10*
B) 1 =-log [H]= [H"] = 10"
C) 11 = -log [H]= [H"] = 10"
D) 7 = -log [H]= [H'] = 10’
E) 9 = -log [H]= [H'] = 10°

Increasing order of hydrogen ion concentratior0i$'110°, 107, 10* 10 = 11<9<7<4<1
i.eC, E,D,A,B.

2. Compounds such as alcohols and glucose contaydhogen but are not categorized as acids.
Describe an activity to prove it? (AS3) (TQ)

. Prepare solutions of glucose and alcohol.

. Fix two iron nails on a rubber cork and place ¢brk in a beaker as shown in the figure.

. Connect the iron nails to the two terminals ba#tery through a switch and a bulb.

. Now pour some solution of glucose;{z,0g) and switch on the current.

. We will notice that bulb does not glow.

. This shows that glucose solution does not canglectricity.

. Repeat this experiment with alcohol solutiothia beaker.

. The bulb does not glow again, that means alcedlation does not conduct electricity.

. This indicates the absence of ions(H+ ionsheglucose and alcohol solutions.

8
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10. Glucose and alcohol do not disassociate inntateroduce Hions even though they contain
hydrogen.
11. Hence glucose and alcohol are not categorisedids because they do not producéos in
water.

AC Plug

L0 o f—— Bubb

230V

Beaker

o Graphite rods

Glucose or Alcohol
— Solution

s Rubber cork
Acid solution in water conducts electricity

3. What is meant by “Water of Crystallization” of a substance? Describe an activity to show the water
of crystallization?(AS3)(TQ)

Test tube holder
Boiling tube
Water droplets

Copper sulphate crystalls

Burmer

-

Water of Crystallization:- 1. Water of crystallizations is the fixed numbemaiter molecules
present in one formula unit of salt.
2. The salts which contain water of crystallizataoe called hydrated salts.
Ex:- CusQ.5H,0.
3. It means that five water molecules are preseane formula unit of copper sulphate.

Activity :- 1. Take a few crystals of copper sulphate in dsy tigbe.
2. Heat the dry crystals strongly over the flamea durner for some time.
3. The water present in the crystals are evapoaatddhe blue colour of salt turns to white.
4. We also see tiny water droplets on the walkheftest tube.
CuSQ. 5H,0 - CuSQ + 5H,0
Hydrated copper sulphate Anhydrous coppegrhsuie
(Blue colour) (White colour)

5. Now cool the test tube and add 2dras of water to the sample of anhydrous copylphsate.

6. We observe the blue colour of copper sulphatstals is restored.

7. From this activity we conclude that some watetatules are fixed in the blue coloured copper
sulphate crystals.
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4. How do you prepare your own indicator using beebot? Explain (AS5)(TQ)

1. Take a beetroot and cut it into small pieces.

2. Add little water and boil for half an hour irbaaker.

3. After allowing the beaker to cool for 15 minytesllect the filtrate.

4. Dip a filtrate paper into the beetroot juiceeTititrate paper change into red colour.
5.
6
7
8
9
1

Now add a few drops of acidic solution on thecpiof beetroot paper.

. Observe the colour of the beetroot paper. Tisene change in colour.

. Add a few drops of basic solution on the pieckeegtroot paper.

. The beetroot paper colour turns to yellow.

. From this observation we concluded that beepaper acts as a natural indicator.

0. It does not change the colour in acidic medamah change the yellow colour in basic medium.

5. Write the tests to identify the nature of substaces which acts as acids and bases?

1.

Blue litmus, red litmus, methyl orange, phentalein indicators are used to indent the acidic
and basic nature substancsslirtion.

S.No| Substance Test Colour

1 Acidic Solution Blue Litmus Red

2 Basic Solution Red Litmus Blue

3 Acidic Solution Methyl orange Red

4 Basic Solution Methyl orange Yellow

5 Acidic Solution Phenolphthalein No colour
6 Basic Solution Phenolphthalein Pink

6. Give reasons :-
(a) Tap water conducts electricity where as diilled water does not.
(b) Solution of Sulphuric acid conducts elecicity where as alcohol does not.
(c) Dry ammonia gas has no action on litmus per but a solution of ammonia in water turns red

litmus paper blue.

a). 1. Tap water contains some impurities in thienfof salts.

2. Due to the presence of salts, it conduetstrcity.
3. Distilled water is free from all kinds d@ls and hence does not conduct electricity.

b). Solution of Sulphuric acid has charged ionsiéfts which helps in conducting electricity where

as alcohol does not give any ionaater.

¢). Dry ammonia has no H+ or OH- ions where as amain water gives OH- ions which turns red

litmus to blue.

7. Give the important uses of the following substares?

. Bleaching powder 2. Washing soda 3. Bakingd® 4. Plaster of Paris
. Bleaching powder (CaOGCl):- 1. It is used for bleaching purpose.

. Itis used as an oxidising agent.
. Itis esed for disinfection of drinking waterrt@ake it free of germs.
. Itis used as reagent in the preparation ofrofdom.

. Washing soda (NgCO3):- 1. Sodium carbonate is used in glass, soap aref pagustries.

W AP OWDNIN DOWOWDNF P

. Itis used in the manufacture of Borax.
. It can be used as a cleaning agent for domgstpmoses.
. Itis used for permanent hardness of water.

. Baking soda( NaHCQ):-1. Baking soda causes bread or cake to rise, mékamy soft and

W N

spongy.

. Itis also used in soda acid fire extinguishers.
. It acts as mild anti septic.
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4. It is an ingredient in antacids. Being alkaliieeutralizes excess acid in the stomach and gesvi
relief.

4. Plaster of Paris (CaSQ ¥ H,0):- 1. Itis used in making chalks and fire proof miats.
2.Doctors use as plaster for supporting fracturecebam the right position.

3. Itis used as a cement in ornamental castingandaking moulds in pottery work.

4. It is used for making toys, materials for detiora

8. Draw a neat diagram showing acid solution in watr conducts electricity? (AS5) (TQ)

AC Plug

=0 yof—— Bub

230V

Beaker

o Graphite rods

— Dilute HCI Solution
Rubber cork
Acid solution in water conducts electricity

Written by :- Gali Sreekar M.Sc, B.Ed Chirala Mandal, PrakasanDistrict. 9440234404, 9700842884
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Chapter-5
REFRACTION OF LIGHT AT PLANE SURFACES

1 Mark Questions

. What is refraction of light?
Refraction of light:- The process of changing speed at an interface Vgf@rtravels from one
medium to another medium, resulting in changekrection is called refraction of light.

. Define rarer medium?
Rarer Medium:- A medium in which the speed of light is more is Wmaoas optically rarer medium.

. Define denser medium?
Denser medium- A medium in which the speed of light is less is\wnaas optically denser
medium.

. What is the reason for refraction? (or) Why lidnt rays deviate at the interface of two media?
The incident light ray changes its direction (désjat the interface separating the two media due t
change its speed.

. What is the speed of light in vacuum?
Speed of light in vacuum, ¢ = 3 x®1f/s.

. Define refractive index (n)? Write the formula or refractive index?

Refractive index (n}- 1. The ratio of the speed of light in vacuumite speed of light in that
medium is defined as refraction index (n).

2. Itis also called as absolute refractive index.

. L Speed of light in vaccum(c
Refractive index, n = ight In vaccum(c)
Speed of light in medium(v)

. Write the formula for relative refractive index?
. . : Refractive index of second medium(ny)
Relative refractive index, >n=

Refractive index of first medium(n,)

. . Baccd of iR Cm TS Eed;
(or) Relative refractive index, ,n= —beed ot lightn first medium(v,)

Speed of light in second medium(v;)

. What is the use of refractive index of a light?
Refractive index gives the idea of how fast or lebowv the light travels in a medium.

10. For which medium refractive index is minimum am maximum?

1. The Refractive index is minimum for vacuum (fh)=
2. The Refractive index is maximum for diamond (2.42).

11. Which factor decides the speed of light in theedium?

Refraction index (n) decides the speed of ligltheamedium.

12. On what factors does the refractive index of medium depend?

Refractive index of the material depends on thiewahg factors.
1. Nature of the material.
2. Wavelength of light used.
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13. What is the reason behind the shining of diamals?
Total internal reflection is the main reason falliance of diamonds.

14. How light ray moves when it enters from rarer nedium to denser medium?

‘N

Vi NN- Normal line

Rarer

Interface

Denser

V2

IN
If light ray enters from rarer medium to denser medthen refracted ray moves towards the normal.

15. How light ray moves when it enters from densenedium to rarer medium?
1

I
|
A/ I
I Denser
1
I
]

Interface

Rarer

If light ray enters from denser medium to rarer medthen refracted ray moves away from the
normal.

16. Define critical angle?
Critical angle(c):- At what angle of incidence do you notice that thieacted ray grazes
the interface separating the two media (air aadg)l This angle of incidence is known
ascritical angle(c).

(or)The angle of incidence at which the light ray tthrweg from denser to rarer medium grazes the
interface is called 'Critical angler ienser medium.

(or) The angle of incidence in the denser mediunwfuich the angle of refraction in the rarer
medium is 90s called 'Critical angle".

17. What is the critical angle of a diamond?
Critical angle of a diamond is 24.4

18. What is mirage?
Mirage:- Mirage is an optical illusion where it appears thater has collected on the road at a
distant place but when wetgete we don't find any water.

19. How do you appreciate the role of Fermat pringle in drawing ray diagrams? (AS6) (TQ)
1. Fermat’s principle says that light selects at&sb path to travel.
2. This is the basic reason for the straight lirppgation of light.
3. Using this principle, we can draw ray diagranré@e the image formed by mirrors to understand
reflection and refraction.
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20. Observe the following table.

Medium Water

Refreactive Index | 1.33

i) Which is the denser medium in water and crown glss?
Crown glass is the denser medium.

Crown glass
1.52

21. By observing the following table, answer the flowing questions?

Water
1.33

Benzene
1.5

Media (Material) |Ice
Refractive index | 1.31

i) In which material, speed of light is high?
i) In which material, speed of light is low?
1. In Ice speed of light is high.
2. In carbon disulphide speed of light is low.

Carbon disulphide
1.63

22. What is Snell's law?
Snell's law.- nysini=mnsinr (or) :ll% = Constant.

a= Glass

23. In the following figure, MM is the plane separéing two media 'a’ and 'b'.
NN is the normal drawn at '0' to the plane MM

1. Then, in a and b which is the denser medium?

2. Which is the rarer medium?

'a' is the denser medium and b is the rarer medium

24. By observing the following figure, write the aswer for the following questions?

1. What is the relation between i and r?

2. In first and second media, which is denser

Li>r(or)r<i
2. Second medium is denser.

N

Medium-1

2 Mark Questions

1. Write the laws of refraction of light?

First law:- The incident ray, the refracted ray and the notmaiterface of two transparent media at

the point of incidenceladlin the same place.

Second law- During the refraction light follows Snell’s law e®nstant.
. . Sin i
13INi=nsinr(or) s Constant.

2. Why is it difficult to shoot a fish swimming inwater? (AS-1)(TQ)
1. Due to refraction of light, it is difficult to shoa fish swimming in water.
2. The fish and observer are in two different media

3. When the fish is in water (denser medium) argkolker is in air (rarer medium) due to refraction
at water-air interface, the fish appears toaieed and seems to be close to surface whichlesica

'‘Apparent position'.

4. The shooter aims the gun to apparent positidheofish instead of real position.
5. Hence it is difficult to shoot a fish swimmingwater.

3
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3. What is the reason behind the shining of diamondnd how do you appreciate it? (AS6) (TQ)

1. Total internal reflection is the main cause fotliamce of diamonds.

2. The critical angle of diamonds is very low (24.4

3. Diamond sparkles due to repeated internal rafies.

4. The faces of diamond are cut in such a wayatigge of incidence is greater than the critical
angle(c).

5. So that total internal reflection takes placaiagnd again.

6. Due to the total internal reflection we apprexihe shining of a diamond.

4. Define Total internal reflection? Given two exarples?

N

Rarer
I _ Inter face

>

Denser I

IN

Total internal Reflection:- 1. When the angle of incidence is greater than ctitiogle, the light
ray gets reflected into the denser medium at ttezfacce i.e. light never enter the rarer medium.
2. This phenomenon is called internal reflection.

Ex:- 1. Formation of mirages.
2. Brilliance of diamonds.
3. Working of an optical fibre.

5. What is the angle of deviation produced by a gé&s slab? Explain with ray diagram (AS7)? (TQ)

Angle of Deviation- 1. The angle between incident ray and emergent relyas/n as angle of
deioa.

2. The angle of deviation produced by a glassislah

3. Because the incident ray and emergent raysaaiedigl to each other.

6. A ray of light travels from an optically denserto rarer medium. The critical angle of two media is
‘c’. What is the maximum possible deviation othe ray? (AS7)(TQ) N

1. If the light incident at an angleric as shown in the figure the ' Ve

angle of deviation is given by, xi= 2i (Since i+ X +i =)
2. The maximum value @f occurs when i = ¢ and is equal to,

m¥bc T - 2C.

x = Max. possible deviation

4
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7. When we sit at a camp fire, objects beyond th&é is seen swaying. Give the reason for itfAS7)(TQ)

1. From the campfire, heat is carried into surrangair by the process of convection.

2. During this process the density of surroundingl@anges continuously, thus changes its
refractive index slightly.

3. This continuous change in refraction index gies to continuous change in angle of refraction .

4. Due to this result the object beyond the camgi$i seen swaying.

8. Why do stars appear twinkling?(As7) (TQ)

1. The twinkling of a star is due to atmospheridtiple refraction of star light.

2. Star light reaches to the surface of the earttugh many layers of atmosphere.

3. These layers have different optical densitiesthry offer different refractive index values het
incoming light.

4. The star light on entering the earth’s atmosph@nder goes refraction continuously before it
reaches the earth.

5. So, the light bends many times giving differ@pparent positions of the star.

6. Due to this fluctuations of refractive indexl@jers, stars appear twinkling.

9. Why does a diamond shine more than a glass piena to the same shape? (AS7) (TQ)

1. The critical angle of a diamond is very low @.

2. When light falls on a face of diamond, it sufféstal internal reflection and make the diamond
shines more.

3. The critical angle of a glass (42 more than the diamond.

4. Hence most of the incident rays reflect and tesaber of rays gets total internal reflection.

5. So, diamond shine more than a glass piece ¢hetsame shape.

10. In what cases does a light ray not deviate atterface of two media? (AS7) (TQ)
(or) Write the cases at which angle of incidergcin equation in angle of refraction?

Case(1):- When a light ray is incident in perpendicularhe tnterface of surface of two media.
Here Zi=0
Ar = o Rarer

Interface

\/Deuscr

n,= n,=n

Case (2):-When the refractive indexes of two mediums arekequ
Here n1 =n2 =n. :
From Snell’'s law, psini=nsinr
nsinl=nsinr
sini= sinr
4 =4
Hence the ray passes without any derait the boundary.

Case (3):-When a light ray incident is more than criticatem it does not undergo deviation but it
reflects into the same mediunctSphenomenon is called total internal reflection.
IN
Rarer I
I _ Inter face

>

Denser I

C
I
IN
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4 Mark Questions

1. Explain the formation of mirage? (AS1) (TQ)

Refractive index decreases
with depth

Mirage:- Mirage is an optical illusion where it appeard thater has collected on the road at a
distant place but when wethere, we don't find any water.

Explanation:- 1. During a hot summer day, air just above the seathce is very hot and the air at
higher altitudeso®l.

. It means that the temperature decreases wigmhei

. As a result density of air increases with height

. We know that refractive index of air increaseéthwensity.

. Thus the refractive index of air increases \ugight.

. So, the cooler air at the top has greater refi@mdex than hotter air just above the road.

. Light travels faster through the thinner hottaan through the denser cool air above it.

. When the light from a tall object such as tre&¢@m the sky passes through a medium just above

the road, whose refractive index decreasesrtissthe ground.

9. When light from tall object, it suffers reframti and takes a curved path because of total interna
reflection.

10. This appears to the observer as if the ragfisated from the ground.

11. Hence we feel the illusion of water being pnésm road which is the virtual image of the sky
(mirage) and an inverted image of tree orrtiael.

O~NO O WN

2. How do you verify experimentally that% is a constant? (AS1) (TQ)

Aim:- Obtaining a relation between angle of incidenceamgle of refraction.
Materials required:- A plank, white chart, protractor, scale, small klpainted plank, a semi
circular ggadisc of thickness nearly 2cm, pencil and laght.|

Procedure- 1. Take a wooden plank which is covered withtevbhart.

2. Draw two perpendicular lines, passing throughrtiiddle of the paper as shown in the figure.

3. Let the point of intersection be 0. Mark onelas NN which is normal to another line marked as
MM.

4. Here MM represents the line drawn along theffate of two media and NN represents the
normal drawn to this line at ‘0’.

6
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5. Take a protractor and place it along NN in swely that it centre coincides with ‘O’ as shown in
figure.

6. Then mark the angles frofi® 9@ on both sides of the line NN as shown in the figur

7. Repeat the same on the other side of line NN.

8. The angles should be indicated on the curved lin

9. Now place a semi-circular glass disc so thaliameter coincides with the inter face line (MM)
and its centre coincides with the point ‘o’.

10. Send laser light along a line which makesviifh NN.

11. Measure its corresponding angle of refraction.

12. Repeat the experiment for’28¢°, 4&, 5 and 68 and noted the corresponding angles of
refraction and noted down in the table.

S.No [ r Sini| Sinr | Sini
Sinr

1 15

2 20

3 36

4 40

5 50

6 60

13. Find the values of every i and r and evaltgssﬁixﬁei for every incident angle i.

Observation:- Finally we will get the ratité’% is a constant.

Conclusiorn- 1. This ratio of% gives the value of refractive index of glass.

2. In the above experiment we might have noticatl ‘this less than ‘i’ in all cases and the
refracted ray bends towards the normal ah ease.

3. Explain the phenomenon of total internal refledbn with one or two activities? (AS1)(TQ)
Activity :-1. Take a transparent glass tumbler and coin.
2. Place the coin on a table and place glass turabléhe coin.
3. Observe the coin from the side of the glass.
4. Now fill the glass tumbler with water and obsetlie coin from the side of the glass tumbler.
5. Now the coin is disappears from our view becaigetal internal reflection.

4. How do you verify experimentally that the anglef refraction is more than angle of incidence when
light ray travel from the denser to rarer medum? (AS1)(TQ)

Tray

Water

When light ray travel from the denser to rarerdahgle of refraction is more than the angle of
incidence. This can be verified by theolaebxperiment.

Procedure- 1. Take a metal disc and mark angles along its edigg psotractor.
2. Arrange two straws at the centre of disk.
3. Adjust one of the straws to make an angfe 10
4. Immerse the half of disc in transparent vessetaining water vertically.
5. The straw should be at an angl8ih8ide the water.
7
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6. Adjust the other straw which is outside the wat#il both straws appear to be in a single
straight line.
7. Take the disc out of the water and observewloestraws on it.
8. We will find that the two straws are not in gjfd line.
9. Measure the angle between the normal and sestawd and noted down in the below table.
10. Do the same for various angles of incidencan@ note down corresponding angles of refraction
(r) in the given table.
S.No | Angle of incidence (i) | Angle of refraction (r)
1

2
3
4

Observation:- We will find the angle of refraction is more thamgée of incidence.
Conclusiont- When light travels from douser (water) to rarer)(eibends away from the normal.

5. Take a bright metal ball and make it black with sodin a candle flame immerses it in water. How
does it appear and why? (Make hypothesis and dbe above experiment) (AS2)(TQ)

7 Light rays

—Gass Tray
L Water

Air

Metal ball

1. If a metal ball coated with soot of candle flaismenmersed in water, then it appears shining.

2. Soot is non-stick to water. A thin air film isrined in between water and soot as shown in the
figure.

3. The light ray is travelling from water(denserdiuen) to air(Rarer medium).

4. The angle of incidence is greater than thecalitingle, total internal reflection takes place.

5. As the ray reflects at water air interface, tiegal ball appears shining.

6. It is similar to shining of air bubble in water.

6. Take a bright glass vessel and pour some glyceei into it and then pour water up to the brim. Take
a Quartz glass rod. Keep it in the vessel. Obse glass rod from the sides of the glass vesselhdt
change of you notice? What could be the reasofts these changes? (AS2)(TQ)

—Glass rod

H—T1ray

l Water

T
H

L i ! ,i Glycerine

1. When this arrangement is viewed from side sthe of the glass rod appears increased in water
and glass rod disappeared in giyee
Reason:-
2. As shown in the figure, the vessel containsgiye (n = 1.47) and water (n = 1.33) when glass
rod immersed into the liquid the parthie glycerine disappears.
3. This is due to the fact that both glass rod (n53 and glycerine (1.47) have same refractivexnd

8
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4. When refractive Indies are same the speed lof isgsame in both media.
5. So no bending is takes place and hence no tieinaekes place.

6. The part of the glass rod in water appearsrgetahan the original size of the rod. This is tlue
refraction.

7. Do activity-7 again. How can you find critical agle of water? Explain your steps briefly. (AS3)(TQ

Image of the coin
on the surface
of the water.

Coin at bottom

Activity:- 1. Take a cylindrical transparent vessel (you osg/ 1 L beaker).
2. Place a coin at the bottom of the vessel.

3. Now pour water until you get the image of tben@wn the water surface (look at the surface of
water from a side).

4. The image of the coin is formed at the surfside water because total internal reflection.

Calculate the critical angle of water-

1. You might have observed a coin kept at theobotf a vessel filled with water appears to be
raised.

2. The refractive index of water is 1.33

3. So critical angle of water, Sin G= — =
Refractiveindex (n) 1.33
Sin C =0.7518

Sini€ = Sin 48E=NEEN3 . 7
4. The critical angle of water = 48.7

8. Collect the values of refractive index of follomg media? (AS4) (TQ)

S.No | Material Medium | Refractive index
1 Water 1.33

2 Coconut oil 1.44

3 Flint glass 1.65

4 Crown glass 1.5

5 Diamond Pl

6 Benzene 1.50

7 Hydrogen gas 1.000132

9. Collect the information on working of optical fibres. Prepare a report about various uses of optita
fibres our daily life. (AS4) (TQ)
(or)
While doing heart operation Sreekar observed tht a thin pipe is passed to observe internal parts

on a computer screen. He comes to know thatitas an optical fibre. How does the optical fibre
works?

Optical fiber

Light ray
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Optical Fibres:- 1. Total internal reflection is the basic principkehind working of optical fibre.
2. An optical fibre is very thin fibre made of gasr plastic having radius about a*feter.
3. A bunch of such thin fibres form a light pipe.

Working :- 1. Because of small radius of the fibre, light gim#s it makes a nearly glancing
incidence on the wall.
2. The angle of incidence is greater than thecalitingle and hence total internal reflection takes
place.
3. The light is thus transmitted along the fibre.

Uses- 1. Optical fibres are used in endoscopy to se@tkenal organs of our body.

2. Optical fibres are used in transmitting commatian signals through light pipes.

3. Optical fibres are used in international telaphoables laid under the sea, in large computer
network etc.

4. Optical fibres are used in photometric sensmrag¢asuring blood flow in the heart.

10. Take a thin thermocol sheet. Cut it in circulardiscs of different radii like 2cm, 3cm, 4cm, 4.5cm
5cm etc and mark canters with nearly 6 cm. pia needle to each disc at its centre vertically.ake
water in a large opaque tray and place the gic with 2 cm radius in such a way that the needls i
inside the water as shown in figure.

Now try to view the tree end (head) of the needledm surface of water.

a) Are you able to see the head of the needle? Nda the same with other discs of different radii. Ty
to see the head of the needle, each time.

Note:- The position of your eye and the position dhe disc on water surface should not be changed

while repeating the activity with otherdiscs.

b) At what maximum radius of disc, were you not al# to see the free end of the needle?

c) Why were you not able to view the head of the Hdor certain radii of the discs?

d) Does this activity help you to find the criticalangle of the medium (water)?

e) Draw a diagram to show the passage of light rdyom the head of the nail in different situations.

First we have to calculate the maximum radius st déior which we can able to see the free end of
the needle.
Here, c=critical angle of water.
r = radius of circular disc
h = height of the needle = 6 cm.
From Snell’'s law, Rater X SIN C = @iy X Sin r

. 1 x Sin 90°
SsINCc=——————-

Nwater

. 1 . 4
sinc === (Since m,ater=§)
3

Bl w

From right angle triangle, Tan cﬁ-—- (Since Tan c i‘;i )

- _ 3., _ 9 _[16-9 _ |7 _~7
Cos ¢ =1 —sin?C = /1—(;)2— ’1_E_/T_\/;_T
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Now Tan ¢ =}%

3
SinC_rj;_r:r_s’xA} :>r_3 :>r—6X3—18—680m
CosC h V7 &6 6 4 V7 6 7 TN7T N7 :

4
a) Yes, we can see head of the needle.
b) At radius 6.8 cm, we cannot see the free entleoheedle.
c) As the angle of incidence on water surface esaigr than critical angle total internal reflection
takes place no light ray incident ge.eHence needle head cannot be seen.
d) Yes, applying Snell’s law to water — air inteda sin c -—:3;:> c=48.7
e) r<6.8cm r=6.8cm r>618c

N

11. Explain the refraction of light through a glas slab with a neat ray diagram? Identify lateral slift?
(or) How do you conduct an experiment to detsine the position and nature of image formed by
a glass slab? (TQ)

Aim :- Determination of position and nature of image fadrbg a glass slab.
Material required :- Plank, chart paper, Clamps, Scale, Pencil, Thissgiab and pins.

Procedure:- 1. Place a piece of chart (paper) on a plank cliamp
2. Place of glass slab in the middle of the papeaw border line along the edges of the slab by
using a pencil.
3. Remove the glass slab. We will get a figure odcdangle. Name the vertices of the rectangle as
A, B, CandD.
4. Draw a perpendicular at a point 'L’ on the lorside 'AB' of the rectangle.
5. Now draw a line from ‘L' in such a way that ikes 38angle with normal. Mark two points P, Q

on this line.
6. The line PQ represents the incident ray. Théeahgiakes with normal represents the angle of
incidence (i = 3)

7. Now place the glass slab in the rectangle ABEIRiwo identical pins at 'P' and 'Q’ such that
they stand vertically withual height.

8. By looking at the two pins from other side (Gid}the slab, fix two more pins at R, S in such a
way that all pins appear to be along agiidine.

9. Remove glass slab and the pins. Draw a strAighby joining R, S up to the edge CD of the
rectangle. This line (RS) represents emerggnof the light.

10. Draw a perpendicular to the line CD at 'M' vehttre line 'RS' meets the line 'CD".

11. Measure the angle between emergent ray (RS)@mnakl. This is called ‘angle of emergence.

Observation:- The angles of incidence and emergence are egfiat ( Ze).

Conclusion- 1. The incident and emergent rays (PQ, RS) aalphr
2. Measure the distance between the parallel R@s RS). This distance is called 'Lateral shift'.
11
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12. Place an object on the table. Look at the objethrough the transparent glass slab. You will
observe that it will appear closer to you. Daw a ray diagram to show the passage of light in ik
situation? (AS5) (TQ)

ABCD = Glass Slab
O = Object
D c | = Virtual image of the object seen byiyo

If a glass slab is placed in the path of a conveygir diverging beam of light them point of
convergence or point of divergence appeabe tehifted as shown in the figure.

13. Explain why a test tube immersed at a certainrale in a tumbler of water appears to have a
mirror surface for a certain viewing position (AS7)(TQ)

Light rays
Test tube

Tray

Water

When a test tube is immersed at a certain angle¢umbler of water appears to have a mirror surface
for a certain viewing position.

Explanation:- 1. The critical angle of glass si%2

2. The glass acts as a denser medium and air iesh&ube acts as a rarer medium.

3. As light tries to enter air in the test tubantder goes total internal reflection bouncing biat&
water from the surface of the test tube.

4. When these reflected rays reaches the eyeaph@sar to come from the surface of test tube itself

5. Due to this reason the test tube acts as amirro

12
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Problems

1. The absolute refractive index of water is 4/3. Wat is the critical angle of it? (AS1) (Ans: 48.9(TQ)
Given :- The absolute refractive index of water = 4/3

1 4 . 3
—=- = Sih C =
sinc 3 4

= SinC=0.75
= SinC =sin 485%
= C=48.5
= The critical angle of water is 48.5

2. Determine the refractive index of benzene if theritical angle of it is 42. (AS1) (Ans: 1.51)(TQ)
Given:- The critical angle of Benzene = %42

. . Jk
Refractive index of Benzene, e
s

" Sin 420
1

T 0.6691
10000

6691

51

-~ The refractive index of a benzene is 1.51.

3. Refractive index of glass relative to water i%. What is the refractive index of water relative to

glass? (AS1) (TQ)
. ¥ . 9 Speed of light in wat
Given:- Refractive index of glass relative to water fs=r—— &1 T Waer
E— 8 Speed of light in air

Speed oflightinair _ 8

Refractive index of water relative to glasg,pee T o

4. The speed of light in a diamond is 1, 24,000 ke/Find the refractive index of diamond if the spe
of light in air is 3, 00,000 km/s. (AS-1) (TQ)

Giventhat, Speed of light in air, ¢ = 3, 00,000/%;
Speed of light in a diamond = 1, 24,000 km/s

. . . _ Speed oflightin air(c)
Refractive index of diamond, n Spood oflight in 3 dlamond (v)

_3,00,000
1,24,000

=2.42

~. Refractive index of diamond, n = 2.42.

13
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5. Look at the picture.

a) What is the value of critical angle?
b) Find the refractive index of denser medium wh respect rarer medium?

a) Critical angle c = 30
b) Refractive index of denser medium w.r.t raredmen = p;
1 1
= = =2.

TP

" Sinc  Sin30°

6. A light ray is incident on air-liquid interface at 45’and is refracted at 39. What is the refractive
index of the liquid? For what angle of incidace will the angle between reflected ray and refraed

ray is 90? (AS7) (Ans: 1.414, 54%(TQ)

Given: - The angle of incidence, i = 35
The angle of refraction, r = 30

. . B ¥ ini Sin 45 il 2
Refractive index of a liquid (n) &— =>—— =
Sinr Sin 30

The refractive index of a liquid is 1.414

N|H|§||H

We know angle of refraction, r = 90- Angle of ident = 90-i

Refractive index (n) =—
Sinr

)
Sin (90-1i)

Sini

=1.414

Cosi

= tani=1.414
= tani=tan 54%
=>'Li 2 AN

- Critical angle, ¢ = 54%

Written by:- Gali Sreekar M.Sc, B.Ed Chirala, Prakasam Disict.
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Chapter-6
REFRACTION OF LIGHT AT CURVED SURFACES

1 Mark Questions

1. Can a virtual image be photographed by a camera(AS2)(TQ)
Yes, a virtual image can be photographed by a aamer
Examples- 1. We are able to photograph the virtual imagesiéal by plane mirrors.
2. Our eye works on the principle of camera wiils the are able to see virtual images.

2. A convex lens is made up of three different matls as shown in the figure. How many images does
it forms? (AS-2)(TQ)

I3 L

¥

W

\

\

1. Given convex lens is made up to three diffeneaterials have different refractive indexes.
2. So the given lens has three different focaltlesigHence it forms three images.

Wy

3. Suppose you are inside the water in a swimmin@gp near an edge. A friend standing on the edge.
Do you find your friend taller or shorter than his usual height? Why? (AS7)(TQ)
My friend appears to be tallarthis usual height.
Reason- 1. The light rays of my friend travelling from rarexir) to denser (water) medium.
2. These rays bends towards normal line.
3. So, apparent image of my friend which appealsettaller due to refraction.

4. How does a light ray behave when it is passingrough the focus of a lens?
When a light ray passing through the focus wilktakpath parallel to principal axis after refractio

5. Define one dioptre of a power of a lens?
One dioptre is the power of a lens of focal lernfyth

6. When does Snell’s law fail?
Snell's law fail when light is incident normally @he surface of a refracting medium.

7. Write the lens formula and explain the terms init?

1 1 1
Lens formula;- = ==-=
- f v u

Where, f = the focal length of the lens.
u = object distance.
v = image distance.

8. Write the formula for formation of image by curved surfaces?

Image formula:- 22 -2t =22— ™1
v u R

Where, i = refractive index of the first medium.
n, = refractive index of the second medium.

u = image distance.

v= Object distance.

R = Radius of curvature.

1
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9. What happens to the image formed by a convex Igiif its lower part is blackend?

1. Every part of a lens forms a complete image.
2. If the lower part of the lens is blackend thenptete image will be formed but its intensity will
decreases.

10. What type of lens behaviour will an air bubblanside the water show?
It will act as a diverging lens.

11. Is it possible for a lens to act as a convergdens in one medium and a divergent lens in anothe
medium?
1. The convex lens behaves as a converging leiiss ikept in a medium with refractive index less
than the refractive index of the lens.
2. It behaves like a diverging lens when it is ke transparent medium with greater refractive
index than that of the lens.

2 Mark Questions

1. A man wants to get a picture of a zebra. He phographed a white donkey after fitting a glass, with
black stripes, on to the lens of his camera. Whahoto will he get? Explain? (AS1)(TQ)
Photographer will get a picture of white donkeyyo
Explanation:- 1. A glass with block strips is fitted on the lersa camera.
2. This camera is used to take photograph of aewdanhkey.
3. The photographer will not get the photographetdira.
4. Instead of he will obtain a photograph of thetevdonkey with reduced brightness.
5. This happens because the block stripes on #%s glock light from the object reducing intensity
of the image.

2. Write the lens makers formula and explain the tems in it? (AS1)(TQ)
o _ i1 igh
Lens makers formula |s]; =(n-1) [i = ]
Where, f = focal length of lens.
n = refractive index of lens.

R; = Radius of curvature of first surface.
R, = Radius of curvature of second surface.

3. Two converging lenses are to be placed in thethaof parallel rays so that the rays remain parallé
after passing through both lenses. How shouldh¢ lenses be arranged? Explain with a neat ray
diagram. (AS-1)(TQ)

=S I" >
5 T
> : : >

F—8

1. A parallel beam of light rays will converge atcél point of the lens.

2. Light rays passes through the focal point waligdlel to principal axis after refraction.

3. So the two lenses are arranged on a commonigalrexis such that their focal points coincide
with each other.

4. Hence the two lenses should be kept at a distequeal to f +f,.

2
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4. Harsha tells Siddhu that the double convex lensehaves Ii2<e a convergent lens. But Siddhu knows

that Harsha’s assertion is wrong and corrected Brsha by asking some questions. What are the

guestions asked by Siddhu? (AS2)(TQ)

. What is meant by convergent lens?

. What is meant by a double convex lens?

. How does the lens behaves if it is kept in water

. How does the air bubble in water behave?

. Does the convex lens behaves like a convergimg if it is placed in a liquid of refractive inde

greater than the refractive index of the maltef the prism?

. Is it possible for a lens to act as a convertgmrd in one medium and a divergent lens in another

medium?

g wWN -

»

5. How will you decide whether a given piece of gda is a convex lens, concave lens or a plane glass?
1. Hold the given piece of glass over some primaterial.
2. If the letters appeared magnified, the gives isra convex lens.
3. If the letters appeared diminished, the givers is a concave lens.
4. If the letters appear to be of the same sias ihis a plane glass.

6. Assertion (A): A person standing on the land apgars taller than his actual height to a fish insida
pond. (AS2)(TQ) ‘ |
Reason (R} Light bends away from the normal as it enters aifrom water. s
Which of the following isorrect? Explain?
a) Both A and R are true and R is the correct explnation of A. |
b) Both A and R are true and R is not the correcexplanation of A.
c) Alis true but R is false.
d) Both A and R are false.
e) A is false but R is true.

Both A and R are true and R is the correctanxgtion of A.
Explanation:- 1. Let the actual height of the person be ‘X’ feet

Refractive index ofair _  Actual height of the man
"refractive index of water Apparent height of the man
1 _ X

133 Apparent height of the man

4. Apparent height of the man = 1x38

= 1.33x times of the actual height of the person.
5. Hence the standing on the land appears thber his actual height to a fish inside a pond.

7. Figure shows ray AB that has passed through a@rgent lens. Construct the path of the ray up to
the lens if the position of focal is known? (AD (TQ)

B A
F

A light passing parallel to principal axis, aftefraction appears to be diverging from the focus of
the lens.

3
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8. Figure shows a point light source and its imagaroduced by a lens with an optical axis NN». Find

the position of the lens and its focal usingray diagram? (AS5) (TQ)

27
° e \
g

N1 [ ] N2 = I Image

9. Find the focus by drawing a ray diagram using tk position of source ‘S’ and image ‘B given in
figure? (AS5) (TQ)

-

q® Image

Nl Nz éZObject ]-.:' 2 O

e

gle

10. Draw the graphs of ws.v andi VS. % ? (AS)) (TQ)

X
Y N
1T
1iv U
121
;7] ;
o 1;2 T 1 ) al ] X
— 10 0] 2f
¥y 1 o
i, ki
— T u vs v graph

11. Write the names of different types of lenses.rBw their diagrams?

Biconvex Biconcave Plano-convex Plano-concave Concavo-convex

4
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4 Mark Questions

1. How do you verify experimentally that the focalength of a convex lens is increased when it is kiep
in water? (AS1)(TQ)
Aim:- To verify the focal length of a convex lens isrgased when it is kept in water.

Apparatus:- Convex lens of known focal length, circular lengdieo, tall cylindrical glass tumbler,

block stone and water.

,«L\s“‘/‘)/

Lok
A i
p——

Tens Leng holder

Cylindrical glass
Sl tumbler
[

Procedure- 1.Take a cylindrical glass tumbler, whose heiglgresater than the fockngth of the

U WN

o ~

9.

lens and filled ittkvwater.

. Keep a black stone at the bottom of the vessel.

. Now dip the lens horizontally using a circulkang holder.

. Set the distance between stone and the lenstbqtial to or less than focal length of lens.

. Now look at the stone through lens.

. We can see the image of the stone if the distartiveen lens and stone is less than the focal

length of lens.

. Now increase the distance between lens and sttiig/ou can’'t see the image of stone.
. When the lens is dipped to a height which isgnethan the focal length of lens in air but we ca

see the image.
This shows that the focal length of lens hassiased in water.

Conclusion- The focal length of the lens depends upon surragntiedium.

2. How do you find the focal length of a lens expenentally? (AS1)(TQ)
(or) You have a lens suggest an experiment tod out the focal length of the lens? (AS3)(TQ)

Aim:- To determine the focal length of a convex lens.

Apparatus:- Convex lens, meter scale, V-stand, screen, canbjedt).

\{ Imdge

* Screen

u Lens

‘/\V—Stand

Principle axis

Candle

Procedure- 1. Take a v — stand and place it on a long tahbileeamiddle.
2. Place a convex lens on the v — stand.
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3. Light the candle and place it at a distanc(eOaxhﬁfror% the lens on the principal axis.

4. Adjust the screen which is on the other sideia$ to get an image on it.
5. Measure the distance between the candle argtahd of the lens, this value is noted as object
distance(u).
6. Measure the distance of the image from the sttite lens, this value is noted as image
distance (v).
7. Repeat the experiment for various object digarga) like, 50cm, 40cm, 30cm and measure the
distance of image) in all cases and noted in the following table.

S.No. | Object distance (u) Image distance(v) Focal length,f =
u+v
1 60 cm
2 50 cm
3 40 cm
4 30 cm

8. From the above table = value is constant.
9. This constant value gives the focal length efdlven lens.

3. Let us assume a system that consists of two leaswith focal length f1 and f2 respectively. How do
you find the focal length of system experimenlig. When,

i. Two lenses are touching each other.
Ii.They are separated by distance ‘d’ comnmoprincipal axis (AS3) (TQ) : .

Fd

i. The focal length of two lenses havingahd § respectively, if they toucl
each other then the focal length of the syste

1 1
= L =
fi £

_fi+fp _fif
f; f f1+f;

sl e B o

ii. If the lenses are separately by a distancevith common optical axis then their focal length o
the system is, R T
1 R : :

B £ fr e /\ /\
-/ L
Th.r, £y f : :
TeGiah —d B, f167 : 5
F f1f2 fi1+f,—d I 4

4. Collect the information about the lenses availdb in an optical shop. Find out how the focal lengt
of lens may be determined by given ‘power’ itens. (AS4)(TQ)
Lenses available in an optical shop are,

1. Plano convex lens

2. Double convex lens
3. Plano concave lens
4. Double concave lens
5. Cylindrical lens

6. IR lens

7. UV lens

Power of lens (p)} 1. The reciprocal of focal length of the lens ikezhpower of lens.

2. It is denoted by the letter ‘p’.
1 _ 100
Power of lens, p rrrm— (o) P = Hin e

3. The S.I unit of optical power of the lens isptie.
6
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4. The focal length of a converging lens is positiverefore its power is positive.

5. Similarly the power of a diverging lens is negmat

5. Collect the information about lenses used by G&o in his telescope? (AS5)(TQ
Galileo telescope 1. It consists of two lenses.

. Objective lens (close to the object or towah#sdbject).

. Itis a convex lens of large focal length.

. Eye piece (close to eye or towards the eye)

. Itis a diverging (concave) lens of short fdealgth.

. The image of the object is formed at focal poirthe objective lens.

. This image acts as virtual object for eyepiece.

. The eyepiece forms the final erect and magnifieahe.

O~NO O WN

6. A parallel beam of rays is incident on a conveent lens with a focal length of 40 cm. where shoula
divergent lens with a focal length of 15cm belaced for the beam of rays to remain parallel after
passing through two lenses? Draw a ray diagram(AS5)(TQ)

: 1scm-|
\demﬂ

S Da——

1. The focal length of conversing lens is 40 cm.
2. The focal length of diverging lens is 15 cm.
3. The separation between them (d) = 40-15=25 Cm.

(On)
Let focal length of convergent lens —f 40cm
Focal length of divergent lens =% —15 cm

Let the ‘d’ is the distance between two lenses nTl1=|e= - +fi X df
gl 74 112

11 1 d
So=—+—-
o 40 —15 40x(-15)

(For emergent parallel beam, & ¥

1 1 d d il 1 d 40-15
=0)z=—-—F— == = B SEEEm
40 15 600 600 15 40 600 600

-~ Distance between two lens = 25cm.

7. How do you appreciate the coincidence of the espmental facts with the results obtained
by a ray diagram in terms of behaviour of imges formed by lenses? (AS7)(TQ)

We are getting exactly same type of image as phetin ray diagrams by lenses.

The following conclusions may be obtained for a caex lens-

1. A convex lens will form a real image for a rebject when the object is placed beyond focus.
2. When the object is placed between focus andapgible then virtual images are formed.

3. The formation of the real image is always in@drand virtual image is always erect.

The following conclusions may be obtained for a caave lens
1. A concave lens always forms a virtual imageafoeal object.
2. The image formed by a concave lens is alwayd arel diminished in size.

7
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3. A concave lens can form a real image if the @bgevirtual.

So, | appreciate the coincidence of the experinhéatés with the results obtained by a ray diagram
in terms of behaviour of images formed bysks

8. Derive the image formula for a curved surface?

n n ny —
Image formula (=2 -2 =22_11).
v u R

. Consider a curved surface separating two mddiefractive indexesnand n.

. A point size object is placed on the principasat point O.

. The ray, which forms an angle'with principal axis, meets the interface (surfaaep.

. The refracted ray meet at | and the imagerinéa there.

. Let the angle made by the refracted ray withgypial axis bey and the angle between the normal
and principal axis b@.

. From the figure the angle of incidenBisand the angle of refraction @s.

. In the triangle ACO9; =a +3 and in the triangle ACR =6, +y= 0= -vy

. According to Snell’s law, we know Bin6; =, sin 0.

9. Substituting the values 6fand6,we get, asin @ +3) =, sin @ - y)-------- (2)

10. If the rays move very close to the principasathen sing +3) =a +f and sinf3 -y)= - .

11. Substituting in equation (1). We have,

NO@P)=nB-Y)= MoO+mB=nB-—ny......... (2)

12. Since all angles are small, we can write

AN AP
Tana=— = a=—

ahrwWwNPRE

0 N O

NO PO
AN AP
Tan[3 ZR == [3 ZE

_ AN _AP
Tany—m =9

13. Substitute, B andy values in equation (2), We havg,% i3 nl% = nzg - m% .
AP AT N AERD> . AP
= Mg Flep Sfepe—Mige S AP G +o1) =02 -n)(50)
D02 M-
PO * PI PC (3)

14. According to sign convention, PO =-u ; PI sRC = R.

_ Nz —Nny

15. Substituting these values in equation (3) e g%i - % -
This is called an image formula of a @dhsurface.

9. Derive the equation for lens formula?
1 1_1
Lens formula (; el ):-

o d

Y
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. Let OQ is the object, liis the formation of the image.
. Po, Pl and PFare the Object distance (u), image distance (&)facal length (f) respectively.
. From the figure, triangle FRL and triangle F1'llare similar triangles,

PP _PFy _ PPL_ PR (1) (Since, =PI — PF,)

m ~ f,1 1 _ PI-PF, 1 1
4. We have another set of similar triangles'®@nd Pl

wWN P

I I
From these triangles we gg;% :g % :g ---------- (2) (Since00'=PP!)
. 0 _ PF, Pl _PI-PF, _ Pl _ Pl
5. From equation (1) and (i;)— =Ppr, T P0 - PR, P0 - PE. 1
6. On dividing the equation by PI, we g%t—ﬁ - % - % +% = % -------- (3)
1 1

7. According to the sign convention, PO = -u; Ri, PR =f.
8. Substituting these values in equation (3), V\te}, g% = %
This is called a lens formula.

10. Derive the equation for Len’s maker’s formula?
Len’s maker’s formula [l =(n-1) (Ri 4= )]:-
f 1 Ry

=

. Let us imagine a point object ‘O’ placed on piiecipal axis of the thin lens as shown in figure.
2. Let this lens be placed in a medium of refractindex R and let refractive index of lens medium

be .
3. Let us assume that, it forms image at Q, ifélveere no concave surface.
4. From the figure, Object distance PO = —u;

Image distance v = PQ = X
Radius of curvature R 5 R
n=rmpandn=n,

4. Substitute the above values in the equaﬁ%)n— =nz+Rnl. — by —a = (1)
5. The image Q of the object due to the conve>aserfs taken as object for the concave surface.
6. So, we can say that | is the image of Q for agacurface.
7. From the figure, Object distance u = PQ = + X

Image distance Pl =

Radius of curvature R = =R

m=nandn=rn,
8. Substituting the above values in equalipn— =2—"— 2a_ T _Ta"Tb 2)

v u R v X -R;
9. By adding (1) and (2) we gé& +22 = (n, - n,) (—)
v u Ri—R;

Ly . 1 1_ np 1 1
10. Dividing both sides byanwe get +- = (n—a -1) (R—1 +R—2)

9
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11. We knowZ—” = npa Called refractive index of lens with respect taogunding medium.

O SIS Y
5 e = (e 1) G-+ 2-)

12. According to rules for sign conversi(%n,% = (pg- 1) (Ri + Ri )
1 2
1_ 1 1 . 1 1_1
ks (pa- 1) (R—1 +R—2). (Slnce; - _;)

13. If the surrounding medium is air, then thetreéarefractive index could be absolute refractive
index of the lens.
1 1 1
-=(n-1)&+—).
_ TANRAT L | -
14. This formula can be used only when the lehke|pt in air. Where n is absolute refractive index
and this equation is called lens maker'snida.

Problems

1. The focal length of a converging lens is 20cmnfobject is 60cm from the lens. Where will the
images be formed and what kind of image is ittAS1) (TQ)
Given: - Focal length, f =20 Cm
Object distance, u =- 60 Cm (Imftrof lens take ‘u’ as — ve sign)
Image distance, v =?
1 1 1 1 1 1 1 3!

1
- D i — =
u

1_1 (gl
v 20 —60 v 20 60 v 60 v 60

Formula:- = e 1
— f v u v f

= v=30cm

~ Hence image is real, inverted and formed othex sfdhe lens.

2. A double convex lens has two surfaces of equaldii ‘R’ and refractive index n = 1.5. Find the
focal length ‘f'. (AS1) (TQ)
Given:- Refractive index = 1.5
LetR =Rand R=-R ( With respect to sign convention)

.1 1 1
Lens makers formula IS = (n-1) [R—1 - R_z]

= (L5 14 —)

= (15-1§ ¢ =)
=05¢7)
_ 2
—O.53(
1_1
f R
~f=R

=~ The focal length is equal to radii of curvature.

3. Find the refractive index of the glass which ia symmetrical convergent lens if its focal lengthsi
equal to the radius of curvature of its sudice. (AS7) (Ans: 1.5) (TQ)

1. The given lens is a symmetrical convergent.leeasR=R,=R and f=R.
2. Let n be the refractive index of the lens.

10
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_ 1 _ 11 . _ _ . .
3.; =(n-1) [R— - E] === (n-1) [E m] (Since R=R , R=-R w.r.to sign convention)

1

1_ 1,1
== (1) [E+(R)

== (1) ]
= 2(n-1) =1
= n-1=-

= n=1+-
=n=:=
=n=15

~ The refractive index of the glass is 1.5.

4. Find the radii of curvature of a convexo —concay convergent lens made of glass with refractive
index n=1.5 having focal length of 24cm. One die radii of curvature is double the other? (AS7)

Given: - Refractive index of the glass, n=1.5 (TQ)
Focal length, f=24 cm
Let the radius of curvature of convex surfade,=
Let the radius of curvature of concave surfaé® = 2R,
(For convexo-concave convergent lensaRd R are positive)

1

1 1 1 1
Formula: - = (n-1) [R—l-g] === (1.5-1) E_E]

<k

=55 =(0.5) [~ ]

= O
2R1 24x0.5

=2R; =24x% 0.5

_ 24 x05

=R = = =6 Cm

R=2R=2% 6=12Cm
~ Ry =6Ccmand R=12 cm
5. The distance between two point sources of ligit 24cm .Where should a convergent lens with a

focal length of f=9cm be placed between thera bbtain the images of both sources at the same
point? (AS7) (TQ)
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Given :- Focal length, f =9 Cm
- 1 1 1 1 1 1 1 1 1 . .
1. Forfirst Source; ==-= => - =>-— = = = =4=-——- (1) (w.r.t sign convention v=v, u = -X)
v ou 9 v —Xx 9 v X
1 1 1 1 1 1
2.Forsecond Source = =--- = == —-
f v ou 9 -v —(24—x)
1 1 1 . .
=> -=— -+ ----(2) (w.r.t sign convention, v =-v, u = -2¥)
9 v 24-x
3. (1) + (2) -t 1 1, 1
9 9 v x v  24-x
9 x 24-x
2 24—x+x
= —-=
9  x(24-X)
2_ 24
9 24 x— x2

= 2(24x —X) = 216

= x? — 24x +108 =0
—=x*—24x +108=0
=X’ —18x—6x + 108 =0
= (x-6)(x-18)=0

=X =6, 18

~ Lens should be placed 18 cm and 6 cm to the siglet of the first object.

Written by:- Gali Sreekar M.Sc, B.Ed Chirala, Prakasam Disict. 9440234404, 9700842884
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Chapter — 7
Human eye and Colourful world
1 Mark Questions

. What is least distance of distinct vision? Whas its value for a human being?

1. The minimum distance at which an object is tplaeed so that it can be viewed distinctly and
comfortably is known asdedistance of distinct vision.

2. The value of least distance of distinct visi®2b cm.

. What is angle of vision? What is its value for éalthy human being?
1. The maximum angle at which we are able to seevtivle object is called angle of vision.
2. The angle of vision of human being i€.60

. What is accommodation of eye lens?
The ability of eye lens to change its focal lengthalled accommodation of lens.

. Which type of images forms by eye lens?
The eye-lens forms a real and inverted image afigect on the retina.

. Name the receptors are there in the human eye?
1. Cones 2. Rods

. What is the role of rods and cones in human eye?
Rods — identify the colour.
Cones — Identify the intensity of light.

. How many number of receptors are there in the hman eye?
125 Millions.

. How many number of optic-nerve fibres are theren the human eye?
1 Million.

. What is the function of optical nerve in the ey&?
The optical nerve transmits visual information frogtina to the brain.

10. What are the maximum and minimum focal length®f eye lens?

Maximum focal length of eye lens = 2.5 cm
Minimum focal length of eye lens = 2.27 cm.

11. How many types of eye defects? What are they?

There are mainly three common defects of visioreyTdre 1. Myopia 2. Hypermetropia
3. Presbyopia.

12. What is the meant by a far point?

Far point:- The point of maximum distance at which the eyreslcan form an image on the retina is
called ‘far point'.

13. What is the meant by a near point?

Near point:- The point of minimum distance at which the estesl can form an image on the retina is
called near point.

14. What is meant by angle of deviation?

Angle of deviation- The angle between incident ray and emergenisraglled angle of deviation.
1
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15. If you correct the eye defect Myopia then mendn the focal length of bi-concave lens?
To correct the Myopia,
The focal length of bi-concave lens is f = — D.
Here D = Distance to far point from eye.
16. If you correct the eye defect Hypermetropia the mention the focal lengths of bi-convex lens?
To correct the Hypermetropia,

The foal length of bi—convex lens is fazf‘r’%
Here d = Distance to near point from eye.

17. What is meant by a Presbyopia?
Presbyopia- Presbyopia is a vision defect when the abilitacdommodation of the eye usually
decreases with ageing.

18. How can you correct the eye defect presbyopia?
Presbyopia was corrected by using bi-focal lenslvhare formed using both concave and convex
lenses.

19. Define power of lens? What are its units?
Power of lens(P:- 1. The reciprocal of focal length is called powetesfs.
2. Let ‘f’ be the focal Iength of Iens

3. Power of lens, P = (0)
f(ln cm)
4. The unit of power of Iens is 'Dioptre’ (D)

20. What is meant by a prism?
Prism:- A prism is a transparent medium separated fronstin@unding medium by at least two
plane surfaces which are inclined at a certaineaimgsuch a way that, light incident on one of the
plane surfaces emerges from the other plane surface

21. What is meant by a 'angle of minimum deviatior?
Angle of minimum deviation:- 1. When the angle of incidence is equal to angkenaérgence the
angle of deviation attains least value.
2. This is known as 'angle of minimum deviation'.

22. Write a formula to find the refractive index ofthe material of the prism and explain the terms?
. A+D

Sin
Refractive index of the material of a prism, -H—=2—
2

Where, A= Angle of the prism.
D = Angle of minimum deviation.

23. What is Dispersion of light? Give an example?
Dispersion of light- The splitting of white light into different cales (VIBGYOR) is called
dispersion.
Ex:- Rainbow is formed due to the dispersion of suntligh

24. Name the component of white light that deviatethe least and the most while passing through a
prism?
Least deviation- Red.
Most deviation:- Violet.

2

www.mescienceguru.blogspot.com



25.

26.

27.

28.

29.

30.

31.

32.
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What is meant by a scattering of light? Give aexample?
Scattering of light:- The process of re-emission of absorbed liglatlidirections with different
inteiess by atoms or molecules is called scatteriniggot.
Ex:- The blue colour of the sky is due to scatteringgtit.

What is meant by an intensity of light?
Intensity of light:- The intensity of light is the energy of light pagsthrough unit area of
plane, taken normal to the directibpropagation of light, in one second.

What is meant by an angle of scattering?
Angle of scattering- The angle between the incident light and a direatowhich the
intensity afastered light is called angle of scattering.

If a white sheet of paper is stained with oihte paper turns transparent. Why? (AS7)(TQ)
The refractive index of oil and refractive indexpafper is same then light passes from oil to
paper without scattering hence the papeomes transparent.

Can you guess the reason, why sun does not agped during noon hours?
1. During noon hours, sun light travels less distahceugh the atmosphere then the morning and
evening times.
2. Therefore all the colours reaches without muettsring, thus the sun appear white at noon.

A rainbow viewed from an airplane may form a cmplete circle. Where will the shadow of
airplane appear?
A rainbow viewed from an airplane may form a corntplarcle.

Avantika can read a book but she does not abie read the letters on backboard clearly.
i) What is the eye defect of Avantika?
i) Which type of lens she has to use to catt her eye defect?

i) Avantika has eye defect '‘Myopia'.

i) She has to use 'Biconcave lens' to correcelgerdefect.

Sreekar can see the name boards of buses cedrom long distance. But he can’t read the news
paper clearly.
1) What type of eye defect has Sreekar?
i) What kind of lens does Sreekar use to coect his eye defect?
i) Sreekar has eye defect — 'Hypermetropia'
i) 'Hypermetropia' can be corrected by using 'bi@x lens'.

2 Mark Questions

1. Explain briefly the reason for the blue of the ky? (AS1)(TQ)

1. The blue colour of the sky is due to scatteafigun light.

2. We know that our atmosphere contains differgmes of molecules and atoms.
3. The reason to blue of the sky is due to the cubds N and Q.

4. The sizes of these molecules are comparabletowavelength of the blue light.
5. These molecules act as a scattering centredtiesing of blue light.

6. So, sky appears to be blue in colour.

3
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2. Assertion(A):- The refractive index of a prism depends onhon the kind of glass of which it is made
of and the coloaf light.
Reasoi(R):- The refractive index of a prism depends on ta refracting angle of the prism and on the
angle of minimum directro(AS2) (TQ)

Both A and R are true and R is not the correctanation of A
Explanation:- 1. It is found that as the angle of deviation dases refractive index of material
decreases.
2. This means, the angle of deviation depends @netnactive index of the material of the prism.

3. Assertion(A):- Blue colour of sky appears due to scatteringf light.
Reasoi(R):- Blue colour has shortest wavelength among alhe colours of white light. (AS2)(TQ)
(A) is true and (R) is false.
Explanation:- 1. Sky appears blue due to scattering of light.
2. Violet colour has the shortest wavelength rgrail the colours of white light.

4. Light wave length ¢;) enters a medium with refractive index n2 from medim with refractive index
n. Then what is the wave length of light to second @dium? (AS1)(TQ)
Wave length in first mediumiz
Wave length in second mediur=
Refractive index of first medium zn
Refractive index of second medium=n

The relation among velocity (v), wavelenglt) &nd frequency) is v =VA.
)

\'%] _7\,2 ------- (1)
C 1 n
We known==no= = mv; = Vo=> = =-2 —meeev )
v \% \'2) nq
_ Mg

From (1) and (2), we ha\fié = % = 1=
24 1

ny

5. Incident ray in one of the face (AB) of a prisnand emergent ray from the face are given in figure.
Complete the ray diagram. (AS5) (TQ)

oo

Mirror

1. From the figure; AB, AC are refracting surfacel 8C is reflecting surface.

2. Incident ray enters into prism (denser mediwamnfair (rarer medium) so it bends towards
normal.

3. Emergent ray comes into (rarer medium) air fpsrem (denser medium)

4. So, it bends away from normal

4
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For mirror_:- 1.angle of incidenc&) = angle of reflectiort).
2. N1, Np, N3 are normal’si+ angle of incidencegi angle of emergence
3. i, I~ angle of refraction -angle of incidence, reflentfor the mirror.

6. How do you appreciate the role of molecules itné atmosphere for the blue colour of the sky?
(AS6)(TQ)
1. The blue colour of the sky is due to scatteahlight.
2. We know that our atmosphere contains differgmes of molecules and atoms.
3. The reason to blue sky is due to the molecuzamd O2.
4. The sizes of these molecules are comparabletwavelength of blue light.
5. These molecules act as a scattering centredtiesing of blue light.
6. So, we should appreciate the role of molecu2siNl Q, which are scattering centre of blue
colour.

7. Eye is the only organ to visualize the colourfulorld around as this is possible due to
accommodation of eye lens. Prepare a six lineasiza explaining your wonderful feelings?(AS6)(TQ)
Oh! Wonderful eyes,
Eyes are very helpful.
Which makes our world colourful.
Eyes make you beautiful.
If you take the eyes careful.
Our life is always Wonderful.
Finally we live peaceful.

8. Glass is known to be a transparent material. Buground glass is opaque and white in colour.
Why? (AS7)(TQ)
1. Glass is general a transparent material begatraasmits most of the light incident on it.
2. When glass is ground, its surface becomes rdugho microscopic unevenness.
3. When light is incident on such a rough surféds,reflected in many different directions.
4. This type of reflection is known as diffuse egtion.
5. Due to this reason ground glass is opaque aiité whcolour.

9. A person is viewing an extended object. If a coprging lens is placed in front of his eye, will he
feel that the size of the object has increasedVhy? (AS7)
1. The person feels that the size of the objestiaeased.
2. He used the converging lens, i.e, convex ledslamimage is an extended object.
3. The image formed by convex lens depends ondkigéign of the object.
4. Here the nature of the object is extended object
5. If extended object is viewed through a conversms he feels that the size of the object has
increased.
6. It acts like a magnifying glass (or) simple r&rope.

10. What is the reason for appearance the white aair during noon hours?
1. During noon hours, the distance to be travddiethe sun rays in the atmosphere is less than that
compared to morning and evening hours.
2. Therefore all colours reach your eye without msicattering. Hence the Sun appears white during
noon hours.
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4 Mark Questions

1. How do you correct the eye defects myopia? (ASO)Q)
Myopia:- 1. Some people cannot see object at long distdntdesan see nearby objects clearly.
2. This type of vision defect is called myafmnear sightedness).

Cause of myopia 1. For the people of myopia, maximum focal lengtless than 2.5 cm so that
the rays comiram distant object after refraction through the égns form
an image beftire retina as shown in the figure.

\

2. The point of maximum distance at which the eyeslcan form an image on the retina is called far
point (M).

3. The eye lens can form clear image on the retimen an object is placed between far point
(M) and point of least distaraf distinct vision (L).

4. If we are able to bring the image of the oblesgit beyond far point, between far point and the
point of least distance of distimision using a lens.

5. This image acts as an object for the eye lehis. dan be possible only when a bi-concave lens
is used.

Correction of myopia:- 1. To correct one's myopia, we need to seleatgwhich forms an image
aettar point for an object at infinity.
2. We need to select bi-concave lens to aetieg.

Bioconcave Lens
\ /)
——————————————— |1l i

2. Explain the correction of the eye defect hypermmpia? (AS1) (TQ)

Hypermetropia:- 1. Some people can see the distant objects clearlyannot see objects at near
distances.
2. This type of vision defect is called hypermetsoffar sightedness).

Cause of hypermetropia- 1. The minimum focal length of eye for the persbhypermetropia is
greater than 2.27 cm.
2. In such cases the rays coming from a nearbyclgter refraction at eye lens, forms an image
beyond the retina as shown in figure.

3. The point of minimum distance at which the eyreslcan form an image on the retina is called
near point.
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4. The people with defect of hypermetropia caneetabjects placed between near point (H) and

point of least distance of distinct visi.).

5. Eye lens can form a clear image on the retinanvény object is placed beyond near point.

Correction of hypermetropia:-1. To correct the vision defect hypermetropia, wedto use a lens

which forms an image of an object beyond near pbiptwhen the object is between near point (H)
and least distance of distinct vision (L).

2.

This is possible only when a double convex lsnsed.

3. How do you find experimentally the refractive imdex of material of a prism (AS1)? (TQ)

Aim:- To find the refractive index of the prism.

Material required :- Prism, Piece of white chart, pencil, pens, seald protractor.

Procedure -

o wNE

= ©O©o0~N®

. Take a prism and place it on the white chartdmagv the boundary lines by using a pencil.

. Remove the prism and name the vertices asadQr.

. Calculate the angle of the prism (A268nd noted in your book.

. Draw a normal to PQ at M and draw a line witfA ®80the normal.

. This is incident ray AB. Fix two ball pins orighray at A and B.

. Place the prism in its exact position and fiether two pins at C and D such that all four pins

appear to lie along the same thiypeseeing the images of pins through the prism filoenother

side PR.

. Draw line joining C and D and extend it to me&t at N this is emerging ray.

. Draw normal at PR at N and measure the anglecest normal at N and emergent ray.

. If we extent the incident ray AB and emergegtC®, they meet at O.

. Measure angle between these two rays and naieghes of deviation (d).

0. The same experiment repeated for differentesngfl incidence and measure corresponding angle

of deviation and noted down in the follagitable.

.No | Angle of incidence {) | Angle of emergence §) | Angle of deviation (d)
30
49
50
60
70

galbdlwink|n
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11. We draw a graph by taking angles of incidenKeaxis and angles of deviation (d) on y-axis.
12. The graph is a curved line as shown in theéigbind angle of minimum deviation (D).

Y

Angle of deviation (d)
—>

Angle of incidence (1;)

13. Now we can calculate the refractive index efraterial of the prism by using the formula,

sin(22)

sin(5)

4. Explain the formation of rainbow? (AS1)(TQ)
Formation of rainbow:- 1. The beautiful colours of the rainbow are due teelision of the sunlight

9.

by millions of tiny water droplets.

2. The rays of sunlight enter the drop near itssiaface.
3.

At this first refraction, the white light is giersed into its spectrum of colours, violet being
deviated the most and red the least.

. Reaching the opposite side of the drop, eaaucds reflected back into the drop because of tota

internal reflection.

. At the second refraction the angle between neldviolet rays further increases when compared

to the angle between those dt fgsaction.

. The angle between the incoming and outgoing cagsbe anything betweefl @nd about 42
. We observe rain bow when the angle between imgpand outgoing rays is near the maximum

angle of 42

. The colour red will be seen when the angle betvweebeam of sunlight and light sent back by a

drop is 42
The colour violet is seen when the angle betveesin beam and light sent back by a drop {s 40

10. If we look at an angle betweer4Md 42 we can observe the remaining colours of VIBGYOR.

Sun light

Sun light

Water drop

Water drops

Violet

8

www.mescienceguru.blogspot.com



(81/173)

5. Explain Two activities for the formation of artificial rainbow? (AS1)(TQ)
Activity-1: - 1. Take a prism and place it in between the light s@and white wall.
2. Sent a light source such that the rays dileda the prism through the narrow
slit of a wooden plank.
3. Switch on the light. Adjust the height of fiesm such that the light falls on one
of the lateral sudac
4. We observed that the emergent light formaréficial rainbow on the white wall.

Undeviated white light

White screen

'White light

<—EO~<0OW

Activity-2: - 1. Take a tray and fill it with water.
2. Place a mirror in the water such that it makesangle to the water surface.
3. Now focus white light on the mirror througle tvater as shown in figure.
4. Try to obtain colour on a white card boardeshept above the water surface.
5. We can observe the seven colours of VIBGYORhercardboard sheet.

‘White screen

Normal

PQR —Glass triangular shaped prism
PQ, PR- refracting surfaces of prism
QR- Base of prism

A- Angle of prism

AB - incident ray

CD- emergent ray

MN- refracted ray

d- Angle of deviation.
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1. Consider the following ray diagram, from tria@@MN, we get d = {i+ ip)-(ry + rp) ----- (2)
2. From triangle PMN, A = r+ry----- (2)
3. From (1) and (2), we have A+d &=Hro+ (i1 + ip)-(r1 + 12)
=g+t tiz-rn-n

A+d =i+ ip--—--- (3)
4. Using Snell’'s law at M,ire1, | =k, p, = n and r =y gives, Sinj = n Sin f----- (4)
5, At Nwithn =n,l=r, np=1and r =4gives n Sing= Sin p----- (5)
6. When j = i, angle of deviation (d) becomes angle of minimwewiakion (D).
7. Then equation (3) becomes A+Dy#i{ =2i; = i1 —(A+D)
8. If iy = Iy, then §=r,. So from equation (2), we get2A (or) n, :g.
9. Substitutejiand £ in equation (4), we get Siﬁ—:(B) =n. Sin g)

_sin2d

sin ()

10. This is the refractive index of the prism.

7. Suggest an experiment to produce a rainbow in yo classroom and explain the procedure?

Aim:- To produce rainbow a classroom. (AS3)(TQ)

Apparatus:- Light source, mirror, plastic tray, water etc.

Procedure- 1. Take a tray and fill it with water.

2. Place a mirror in the water such that it makeangle to the water surface.

3. Now focus white light on the mirror through thater as shown in figure.

4. Try to obtain colour on a white card board stkegt above the water surface.

5. We observe that a white ray of light split®inertain different colours called VIBGYOR.
6. We know that the white light is splitting intertain different colour as rainbow.

White screen

Metal tray

8. Prism used in binoculars. Collects information Wy prisms are used in binoculars? (AS4) (TQ)

L 4 L fCl

[ ]

A\

T

X

b b
N

fe

1. If two telescopes are mounted parallel to edlohraso that an object can be seen by both the eyes

simultaneously the arrangement is called bitascu
2. The length of each tube is reduced by using afgetally reflecting prisms.
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3. They provide intense, erect image free fronréhiaversion.
fo-focal length of objective lens.
fe- focal length eyepiece.
4. Through a binocular we get two images of theesahject from different angles at same time.
5. Their super position gives the perception oftdeso with length and breadth.
6. Binocular vision gives proper 3D image.
7. By using total reflecting prisms there is ncslo$ intensity.

9. How do you appreciate the working of ciliary musle in the eye? (AS6) (TQ)

1. The Ciliary muscle is helpful to change its ideagth by changing radii of curvature of eye lens
2. When the eye is focused on a distant objectittagy muscles are relaxed so that the focal leng
of eye lens has its maximum value.

3. So, we see the distant object clearly.

3. When the eye is focused on a closer objectitia@ycmuscles are strained and focal length ofeye
lens decreases.

4. Hence we see the closer objects clearly.

5. This process of adjusting focal length is cafi@ccommodation”.

6. Due to this accommodation ability of the cilianyscles we see the objects clearly.

7. Hence the role of ciliary muscles is highly apable.

10. Why does the sky sometimes appear white? (AST(J)

. Our atmosphere contains atoms and moleculeferfent sizes.

. According to their sizes, they are able to scatifferent wavelengths of light.

. For example, the size of the water moleculeeatgr than the size of the Bir O,.

. It acts as a scattering centre for other freg@snwvhich are lower than the frequency of blubtlig

. On a hot day, due to rise in the temperaturégmaapour enters into atmosphere which leads to
abundant presence of water molecules in theshere.

. These water molecules scatter the colours @frdtbquencies other than blue.

. All such colours of other frequencies reach yeye and the sky appears white.

gL wNBEF-

~N O

11. Why the reasons for appearance the red colouf sun during sunrise and at sunset?
1. The atmosphere contains free molecules and atatmslifferent sizes.
2. These molecules and atoms scatter light of @iffiewavelengths which are comparable to their
size.
3. Molecules having a size that is comparable éontavelength of red light are less in the
atmosphere.
. Hence scattering of red light is less when caexgbéo the other colours of light.
. The light from the sun needs to travel moreadiis¢ in atmosphere during sunrise and sunset to
reach our eye.
6. In morning and evening times, during sunrise &ntset except red light all colours scatter more
and vanish before they reach us.
7. Since scattering of red light is very smaltegiiches 4s. As a result sun appears red in colour
during sunrise and sun set.

(G2l

12. How do you demonstrate the scattering of lighwith an activity?

1. Take a solution of sodium-thio-sulphate (hypad aulphuric acid in a glass beaker.

2. Place the beaker in the presence of sunlightndteed that sulphur precipitates are starts tmfo

3. At the beginning, the grains of sulphur appéae In colour at the beginning and slowly their
colour becomes white as their size increases.

4. At the beginning, the size of grains is smatl almost comparable to the wave length of blue
light.

5. Hence they appear blue in the beginning.
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6. As the size of grains increases, their size inesocomparable to wave lengths of other colours.
7. As a result of this, they act as scatteringresnfor other colours.
8. The combination of all these colours appeassiate.

13. Explain the structure of Human eye?

Ciliary Muscles

[Aquous homour

Pupil

Comnea

Optic nurve

Structure of Human Eye- 1. The human eye is one of the most important serganer It
enables us to see the object and colours around us.

. The eye ball is nearly spherical in shape.

. The front portion is more sharply curved andagered by a transparent protective

membrane called the ‘cornea’.

4. Behind the cornea, there is place filled willgaid called aqueous humour.

5. Behind the agueous humour a crystalline lenstwis responsible for the image
formation.

6. Between the aqueous humour and the lens, weahauescular diaphragm called ‘iris’.

7. Iris has a small hole in it called pupil. Irssthe coloured part that we see in an eye.

8. The pupil appears black because any light fallin it goes into the eye and there is almost
no chance of light coming back to the owsid

9. Iris helps in controlling the amount of lighttering the eye through ‘pupil’.

10. The light that enters the eye forms an imagtemetina.

11. The distance between the lens and retinaostéh5 cm.

W N

Problems

1. A light ray falls on one of the faces of prismtaan angle 48 so that it suffers angle of minimum
deviation of 38. Find the angle of prism and angle of refraction tthe given surface? (AS7) (TQ)

Given:- Angle of incident i = 40
Angle of minimum deviation, D = 80

We know A+D = 2i= A= 2i-D= 2x40-30° =8¢F-30° = 50 = A =50

Angle of refraction % = % =25

2. The focal length of a lens suggested to a perseith Hypermetropia is 100cm. Find the distance of
near point and power of the lens? (AS7) (TQ)

Given:- The focal length of the lens, f= 100cm
Image distance (V) = Distance of near point = -d
Object distance, u =-25 cm

1 1 1 1 1 1 1 1 1 1 4—-1 1 100
Lens formula- == --—> —==- >-=—-— =-=—=-=—=d=— =33.33cm.
bi v ou 100 d (-25) d 25 100 d 100 d 100 3
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Power of Iens,-lé)g = % =1 Diopter.

3. Doctor advised to use 2D lens. What is its foclangth?
Given:- Power of the lens P = 2D.

10 p210 g2 190 5o
fcm) p 2

Formula:- P=
=~ The focal length of the lens is 50cm.

4. A prism with an angle A = 68 produces an angle of minimum deviation of 30 Find the refractive
index of material of the prism?

Given:- Angle of prism A = 60
Angle of minimum deviation D = 30

Refractive index of the material of the prism = ?

=

A+ D . 609+ 300 . 909
A i Sin (——) Sin (————) Sin (/) Sin 45°
Formula:- Refractive index, n=—=2— = M A ET

A 0 = T T o
Sin (3) Sin (%) Sin (%) Sin 300

=2=+2=1414
2
.. Refractive index of the material of the prisniid14

5. A person is unable to see the objects nearer th&0 cm. He wants to read a book placed at distance
of 25 cm.
i) Name the defect of the vision he is suffering &ém
if) How can it be corrected?
i) What is the power of such lens?

i) Since the person is not able to see the objexdser than 50 cm.
i) This defect of vision ‘hypermetropia’ can bereoted by using 'bi—convex lens'.
iii) Given that distance of near point d = 50 cm

If f be the focal length of the bi convex lens vavé, f =
_ 100 _ 100 _
Now power of lens p e a0 2D

By using convex lens of power 2D, we can corregtgidefect of vision.

25d _ 25 x50 _ 25 x50

= = =50cm
d-25 50-25 25

6. A person cannot see objects beyond a distance2ai. Then find
i) What type of eye defect he has ?
i) What kind of lens he has to use to overcome heye defect?
iii) What is focal length of the lens?
iv) What is power of the lens he has to use?

i) Since the person is not able to see the obftend 2m, he is suffering from 'Myopia'sirort
sightedness.
i) This defect of vision — myopia can be corredbgdusing 'bi—concave lens'.
iii) Given that distance of far point D = 2m
We know that focal length of lens using to cormagbpia is f = —D
Where D is distance of far point.

..Focal length of f =—2m = - 200 cm
_ 100 _ 100

=22=_05 Dioptre.

iv) Now power of lens p Finem)  —z200 - 2

ider sign indicates that it is a concave lens.
13
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Chapter-8
Structure of Atom

1 Mark Questions

1. What is meant by an atom?
Atom:- The smallest unit of a substance is called an atom.

2. What is electronic configuration?
Electronic configuration:- The arrangement of electrons in shells, sub-shaliisorbital’s of an
atom is called efenic configuration.

3. Name the sub-atomic particles of an atom?
The sub atomic particles are Electron, proton aadron.

4. How many colours are there in a rainbow?
There are seven colours namely violet, indigo, byween, yellow, orange and red (VIBGYOR) in a
rainbow.

5. What is the value of speed of light in vacuum?
Speed of light in vacuum, ¢ = 3 x%10 s*.

6. What is the relation between wavelength and fragency?
The relation between these quantities is giver?\hiy% (or) c =VA.

7. What is meant by an electromagnetic spectrum?
Electromagnetic spectrum- The entire range of electromagnetic wave freqigsnis known
as the electromagnetic spect

8. What is meant by a visible spectrum?
Visible spectrum- The range of wavelengths covering red colour ¢deticolour is called
the visiblesgrum.

9. What is a spectrum? How many types of spectrunege there?
Spectrum:- 1. A group of wave lengths or frequencies is callegpectrum.
2. Spectrums are of two types. They are i). Emissmectrum i) Absorption spectrum.

10. What is an Absorption Spectrum? (AS1) (TQ)
Absorption spectrum:- 1. Absorption spectrum is spectrum obtained wherstibstances absorb

2. It contains dark lines on bright background.

11. What is Emission Spectrum? (AS1) (TQ)
Emission Spectrum- The spectrum of radiation emitted by a substdrara its excited state is an
emission spectrum.

12. When do we get Atomic line spectra?
Atomic line spectra arise because of absorpticgnussion of certain frequencies of lightergy.

13. Write the Plank’s equation?
E=Hh. Where E = Energy of radiation.
v = frequency of the radiation absorbed / emitted.
h = Planck's constant.
1
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18.

19.

20.

21.

22.

23.

24.

25.

26.
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What is the value of Planks constant?
Plank’s constant, h = 6.626 X $tis (or) h = 6.626 X 18 erg.sec

Who introduced the elliptical orbits?
Sommerfeld.

Who developed the quantum mechanical model ohatom?
Erwin Schrodinger.

What is meant by an orbit?
Orbit :- The path of the electron around the nucleus isdan orbit.

What is an orbital?
Orbital :- The region of space around the nucleus wherertitgapility of finding the
electron is maximum is calledoabital.

What are degenerate orbitals?
Degenerate orbital’s- Orbital’s which have same energy are called degee orbitals.

How many spin orientations are possible for aalectron in an orbital?
Two spin orientations are possible for an elecinoan orbital i.e., clockwise and anti clock wise.

Which electronic shell is at a higher energy \el K or L? (AS2) (TQ)
L shell is at higher energy shell. Since, it isd@ray from nucleus than K-shell.

The wave length of a radio wave is 1.0m. Fintsifrequency? (AS7) (TQ)
Given - Wavelength of radio wave) = 1 m
Speed of light in vacuum, ¢ = 3 10 s*
Frequencw = ?

Formula:- ¢ =iv =3 x1¢ =1 xv.
A 3 <101
State Heisenberg principle of uncertainty?

Heisenberg's uncertainty principle- “It is not possible to find the exact positiordarelocity of
electron simultaneously”

Which type of spectrum is rainbow?
Continuous spectrum.

The electron configuration of Helium is 18 Write the information conveyed by it?
He (Z=2) = 15
Where '1' denotes principal quantum number
'S' denotes angular momentum quantum number
'2' denotes the number of electrons present inottteital.

Write the values of magnetic quantum number fothe sub shell d.
1. The angular momentum quantum number (l) forshddl d is 2.

2. So magnetic quantum number ml=2 =2 x2 + 1 =5.
3. The ‘m’ valuesare-1,-1,0,+1, + 2.
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27. What is the maximum value of 'l' for n = 4?
1. Given, n = 4.
2.S0l=n-1=4-1=3i.e., 'f orbital
28. Write the electronic confi

guration of calcium @&omic number 20?
Ca (Z = 20) = 152 2p° 3¢ 3p° 4¢

support this?

29. Following orbital diagram shows the electron aafiguration of oxygen atom. Which rule does not

0(z=8) = t|n
1s*> 282 zp8
Hund’s rule. Because degenerate orbital’s aredfitlg one electron after pairing takes place.

So the currect electronic configuration of Oxyge|[1i | ML
15* 25?

2p®
30. 1. An electron in an atom has the following seif four quantum numbers to which orbital it
belongs to and name that element?

Njsl Je s

(AS1) (TQ)
Mg

2 R0.| 0 NS

2. Write the four quantum numbers for 1s electron?

2
1. It belongs to 25

2.

=
N | (@

m
0

+

31. Why are Bohr's orbits called stationary orbits?

As long as the electron is revolving in an orlstahergy is same. Hence these orbits are called
stationary orbits.

32. Among Red and blue colours which is having higénergy? Give reason?
1. Blue colour having high energy.
2. This is because the wavelength of blue cololess than red colour.
3. The colour with lower wave length has higheqtrency.

33. How many m values are possible for | = 3?

1. The possible pvalues forl=3 are, 21 + 1 =2(3) + 1 = 6+1=7.
2. They are -3, -2, -1, 0, +1, +2, +3.

34. We observe yellow light in street lamps. Whictill produce yellow light?
Sodium vapours produce yellow light in street lamps

35. Which quantum does not follow from the solutios of Schrodinger wave equation?
Spin quantum number.
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2 Mark Questions

1. What information does the electronic configuratn of an atom provide? (AS1) (TQ)

Electronic configuration:- The arrangement of electrons in shells, sub-slagldl orbital’s of an
towm is called electronic configuration.

The electronic configuration of an element gives,

. Valency of the element.

. Which block does the element belongs to.

. Which period does the element belongs to.

. Which group does the element belongs to.

. Reactivity of element.

. Comparative size of the atom.

. Metallic character of the element.

~NOoO o~ WNBE

2. What is nl* method? How it is useful? (AS1) (TQ)
1. The short hand notation of electronic configjorais nl*.
2. It gives the information as shown below,
3. In nl' method, n= Principle quantum number.
x= number of electrons in in orbital.
| = Azimuthal quam number or angular momentum quantum number.

3. a. How many maximum number of electrons can becaommodated in a principal energy shell?
b. How many maximum number of electrons can baccommodated in a sub shell?
c. How many maximum number of electrons can b&ccommodated in an orbital?
d. How many sub shells will be present in a prcipal energy shell?
e. How many spin orientations are possible fan electron in an orbital? (AS1) (TQ)
a. ‘2r" \Where n is the principle quantum number.
b.2(2l +1), Where| =0,1,2,3....
c. 2.
d. (2l +1), Where 1 =0, 1, 2, 3....
e. 2.

Note:- The spin orientation of the electron is clockwigeand anticlockwise|( direction. They are
represented by%+and —% ,

4. In an atom the number of electrons in M shellsiequal to the number of electrons in the K and L
shell. Answer the following questions? (AS1)Q)
a. Which is the outer most shell?
b. How many electrons are there in its outernsi shell?
c. What is the atomic number of an element?
d. Write the electronic configuration of the elemet?

a. M-Shell.

b. 10 electrons.

c. Atomic number = 20.

d. The atomic number of the element is 22.

e. 1825 2P 35 3P 45 (or) 2, 8, 10.
Note:- No. of electrons in ‘M’ shell = No. of electrons K shell + No. of electrons in,L shell = 2+8= 10.
Total no.of electrons = No.of electrons in ‘M’ sheNo. of electrons in K shell + No.of electronsLirshell.

= 10+2+8=20
4
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5. Rainbow is an example for continuous spectrum-gptain? (AS1)(TQ)

. A group of wavelengths is called a spectrum.

. When white light is falls on a transparent matehe white light split into sequence of colours.

. The colours are Violet, Indigo, Blue, Green, ¥l Orange, and Red (VIBGYOR).

. A similar spectrum is produced when a rainbosnf®in the sky after a rain shower.

. Itis caused by dispersion of sunlight by tingtev droplets present in the atmosphere.

. Such a spectrum in which there are no sharpdaoies in between colours is known as
continuous spectrum.

7. So, rainbow is also a continuous Spectrum.

OO WNBE

6. How may elliptical Orbits are added by Somerfiad in third Bohr’s Orbit? What was the purpose of
adding these elliptical Orbits? (AS1)(TQ)

1. Sommerfeld modified Bohr’'s atomic model by addafliptical orbits.
2. He added two elliptical orbits to Bohr’s thirthd.

Purpose of adding elliptical Orbit:- 1. Bohr’'s model failed to account for splittinglofe spectra.
2. In an attempt to account for the structurerd Bpectrum, Sommerfeld modified Bohr’s atomic
model by adding elliptical orbits.

7. Write the four qguantum numbers for the differentiating electron of sodium (Na) atom? (AS1)
1. The atomic number of Sodium (Na) is 11.
2. Electronic configuration is £2< 2P’ 3S.
3. The differentiating electron is 3s orbital.
4. The four quantum numbers of Na are,
Orbital n 9 m
3s 3 Q1 »0

NTH (3

8. Following orbital diagram shows the electron cailguration of nitrogen atom. Which rule does not

support this? (AS1) N (z=7) =
182 282 2p3
1. Hund’s rule is violated in the above electraroofiguration.
2. According to Hund’s rule, electron pairing tak#ace all the available degenerate orbitals are
completely filled by one electron in each.
3. In the above electronic configuration pairiages place, but degenerate orbitals can not filed
one electron in each.

3. So, the correct electron configuration of Nia is, 1525 2R 2R 2R (or)[1]

1s* 282  op

9. Collect the wave lengths and corresponding fregncies of three primary colours red, blue and
green? (AS4) (TQ)
Red, Blue and green are the primary colours.

Colour | Wavelength | frequency

Red 700 nm 4.0 x 10"Hz
Blue | 470 nm 6.4 x 16*Hz
Green | 530 nm 5.7 x 13"Hz

10. Which rule is violated in the electronic configration? 1S’ 25 2P*? (AS2) (TQ)
1. Aufbau principle is violated in this electromienfiguration.
2. According to Aufbau principle, Electron entar® orbital of lower energy.
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3. The powest energy of the orbital is calculatgdhe formula (n#).Where,
n = Principle quantum number.

¢ = Angular momentum quantum number.

4. Among 1s, 2s, 2p; 1s has least energy.

5. So 1s orbital must be filled before the elecghauld enter into 2s.

11. Write the differences between Orbit and OrbitaP

Orbit

Orbital

1. The path of the electrons which revolves arou
the nucleus is called orbit.

ntl The region in space around the nucleus wh
the probability of finding the electron is
maximum is called orbital.

ere

2. Orbits are circular and non-directional.

2. Orbital’s have definite shape. Except
's' orbital other orbitals are directional.

etc.

3. These are denoted by the letters K, L, M, and

etc.

8. These are denoted by the letters s, p, d, an

d f

12. Sreekanth said that, "The velocity of an electm and its exact position cannot be determined

at a time". Do you agree with this statement explain?
1. Yes, | agree with the statement of Krishna. Beealectrons are very small.

2. To know its position light of very short wavedgh is required.
3. This short wave length light interacts with glectron and disturbs the motion of the electron.

4. Hence it is not possible to determine its posiind velocity accurately.

13. Write the four quantum numbers for the differencing electron of potassium atomic number 19?

1. K (Z = 19) = 182 2p° 3¢ 3p° 4.

2. The last electron enters into 4s orbital. Scfole quantum numbers for 4is as follows.

14. The Electronic configuration of an element 'Xis given as below, observe it and Answer the
X = 1€ 2§2p° 3¢ 3p° 4¢ 3d'

questions?

A) Name the element X'
B) Which is the outer most shell?
A) Name of the element 'X' is Scandium.
B) Outer most shell is '4'.

15. Write the electronic configuration of copper abmic number 29. Which rule is deviated?

n

m

S

4

0

0

1 1
+E (OI’) 'E

1.Cu (Z=29) = 162¢ 2p° 3¢ 3p° 45" 3d™
2. Aufbau principle is deviated here.
3. Lower energy orbital ‘4s’ is not completely &d.

4. Because half filled and completely filled orkstare more stable.

16. What information does principle quantum numbergive?

1. The principle quantum number is related to the and energy of the main shell.

2. By increasing the principle quantum, numberdsize and energy of the main shell also increases.

17. Explain why electrons enter into 4s orbital bunhot 3d after filling the 3p orbital?
1.The (n+l) valueof 4s =4+ 0=4
2. The (n+l) value of 3d=3+2=5
3. The (n+l) value of 3d orbital has more than dstal.

4. According to Aufbau principle electrons are eiméo 4s orbital after filling the 3p orbital.
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18. How many elliptical orbits are added by Someréld in third Behr’s orbit what was the purpose of
adding those elliptical orbits?
1. Two elliptical orbits are added to Bohr’s thowbit.
2. To explain the complete model of atomic spectBomerfield added the elliptical orbits.

19. Why are chromium and copper exceptions to elecinics configuration?
1. The half filled or fulfilled orbital’s are in ¢houter most orbit is more stable.
2. So, the electronic configuration of Cr (z=24JAs] 4s* 3¢ instead of Cr (24) — [Ar] 43"
3. In the same way the electronic configuratiolCbf (z-29) is [Ar] 483d'? instead of cu (29) 43d’.
4. Chromium and Copper redistribute one 4s eledtv@d they get half filled and fulfilled orbital’'s
respectively both of them gets more stability

20. What is ground state and excited state? Doesetlelectron remains in the excited state forever?
1. Lowest energy state of the electron is knowgraand state.
2. By gaining energy it moves to a high energy lealed excited state.
3. The electron does not remain in the excitec statver.
4. By loosing energy the electron come back tgntsind state.

21. What is ground state and excited state?
Ground state- The lowest energy of the electron is known as gilaiate.
Excited state- The electron moves to a higher energy level thanhdtate is called excited state.

Examle:- Si (Z=4)
Si (ground state) = [Ne] 38p* 3p, 3p.° (o) [Ne] [TL] [ 1|1

3s? 3p:! 3pst 3p°

Si (excited statey [Ne] 3s" 3p 3p," 3p,* (or) [Ne] ‘Tl L

T

3s?  3pd 3ps 3pd

22. Write the electronic configuration of ‘Cr’ and ‘Cu’?
Cr (Z=24) = 18 2¢ 2p° 3¢ 3p° 45 3df (or) [Ar] 4S" 3P
Cu (Z=29) = 162¢ 2p° 3¢ 3p° 45" 3d™ (or) [Ar] 4s' 3d'°

23. Define wavelength and frequency?
Wavelength (\):- The wavelengthX) of the wave is the distance from one wave pedkedo
next.
Frequency @):- The frequencyw) of a wave is simply the number of wave peaks plaat

by a given point per unit time, expressednits of reciprocal second?cﬁr sY.

24. Write the limitations of Bohr’s theory?
1. Bohr's theory does not explain the spectra dfirelectrons.
2. Bohr,s theory does not explain the fine spectfilmydrogen atom.
3. It does not explain the Zeeman effect and stfidct.
4. bohr’s theory is not in agreement with heisegiseuncertainity principle.
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4 — Mark Questions

1. What is an orbital? How is it different from Bohr’s orbit? (AS1)(TQ)

1.

~NOoO O WN

O

The region or space around the nucleus whengrtdiability of finding the electron is maximum
is called orbital.

. Bohr’s orbit has a definite boundary and fixeergy at different distances from the nucleus.

. They are circular in shape.

. Orbital’'s has no definite boundary.

. Itis a region where we find maximum probabibfyelectron.

. The shape of each orbital is different.

. For example, the shape of s-orbital is sphedndlp-orbital is dumbbell and d-orbital is double

dumbell.

. Bohr’s orbit can accommodate maximum of @ectrons in it.
. But orbital can accommodate only two (2) elettro

2. Explain the significance of three Quantum numbes in predicting the positions of an electron in an
atom? (AS1)(TQ)
Each electron in an atom is described by a sétreetquantum numbers Inm. These

numbers indicate the probability of finding #dectron in the space around nucleus.

. Principal Quantum Number (n):.- 1. It was introduced by Niel’'s Bohr.

g b wN|-

. Itis denoted by the letter ‘'n’.

. The number of electrons in a shell is limite@t Where n = 1, 2, 3, ....etc.
. The shells are denoted by the letters K, L, M,.Ntc.

. Principal quantum number gives the size andggnarthe main shell.

Shellsf K |[L |[M|N | O
n 112 3| 4| 5

. Angular-momentum Quantum Number {):- 1. It was introduced by Sommerfeld.

o Ul W NN

. Itis denoted by the letter’:

.Itis also called as Angular momentum Quantum numbe

. ‘I’ has integer values from 0 to (n+1) for each valtia. Where | =0, 1, 2, 3, ....etc.
. Azimuthal quantum number gives the shape o§theshell.

. The sub shells are denote by the letters s,fp, detc.

¢ SOy 1l.l? 2ummd
Subshell | s| p| d f| g

. Magnetic Quantum Number(m):- 1. It was introduced by Lande.

o U1l WN|W

. Itis denoted by the letter im

. Magnetic Quantum number (ml) has integer vahsteeen +to H including zero.

. For a given ‘I'value the magnetic quantum nunties (2+ 1) integer values of m

. It gives the information about the orientatidroibital’s in the presence of magnetic field.
. For example the orientation of the p orbitats@r p,, p..

. Spin Quantum Number (m):- 1. It was introduced by Uhlenbeck and Goudsmith.

w N

. It is denoted by the letter ¢gn
. This quantum number refers to the two possibntation of the spin of an electron, one

clockwise () and the other anticlockwise)(spin.

. The spin motion of the electrons are represelmyeazl— and % .
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3. State and explain with one example of Aufbau pniciple (Building up principle)?

Aufbau principle :- 1. According to this principle, the electron occupies orbital having the lowest

energy.
2. The energy of the orbital was calculated byftmeula (n+l).
Where n= principle quantum number.
I= Angular momentum quantum number.

Example:- Case-1- 1. Consider the Hydrogen atom. It has only oneteda.

2. The electron enters the ‘1s’orbital which hasltwest energy.

3. In terms of the quantum number, the incomingted@s go to an orbital whose (n+l) is minimum.

Case-2- 1. If two orbital’s have the same (n+l) value, thbital having lower, n, values will be
occupied first.

2. For example the atomic number of the Scandiu®i is

3. Twenty electrons can be accommodated in 12@<\Ys, 3p and 4s orbital’s.

4. The last electron can enter into either 3d cordital.

5. The (n+l) value for these orbital’s are,

Orbital | (n+l) value

3d 3+2=5

4p 4+1=5

6. Bothe two orbital’'s have same (n+l) value. But'3d’ orbital the ‘n’ value is less (n=3) coma
to the ‘n’value of ‘4p’ (n¥4

. Therefore the electron occupies the 3d orbital.

. Thus the electronic configuration of the ScAg gs? 3d".

0

4. State and explain with one example of Hund’s ref?
Hund’s Rule:- Hund’s rule states that electron pairing takeselady after all the available
degenerate orbitals are ocalipieone electron each.

Example:- 1. Consider a carbon atom (Z=6). It has six el@stro

2. The first electron goes into the ‘1s’orbitaltbé K-shell.

3. The second electron will be paired up with ih& fn the same ‘1s’orbital.

4. Similarly the third and fourth electrons occupg ‘2s’orbital of the L-shell.

5. The fifth electron goes into one of the thrgg@debitals of the L-shell. Let it be 2p

6. Since the three p-orbital’'s are degenerate az2p,, 2p,), the sixth electron goes into 2@ 21
but not 2p

7. Thus the electronic configuration of carbon barwritten as, 25 2p,* 2p,". (or)

5. State and explain Pauli’'s exclusion principle?
Pauli’s exclusion principle- Pauli’s exclusion principle states that no two &lats will have all the
four quantum numbers same.

Example:- 1. Consider a Helium atom (Z=2). It has two elat$to
2. The electronic configuration of Helium atom &.1

3. If n, I, andml are same for two electrons thesmust be different.
4. In the helium atom the spins must be paired.

5. Electrons with paired spins are denoted1hy.’

6. One electron hasgm +2l the other has g —Zi . They have anti-parallel spins.
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8. Write the values of Angular momentum Quantum nunber, Magnetic quantum number, number of

(95/

173)

electrons present in the orbitals of principaguantum number '2'?

Principal | Orbital Angular Magnetic Number of
guantum | notation momentum gunatum electrons present
number gunatum number(l) in the orbital
number 21+ 1
2 2s 0 0 2
2p 1 -1,0, +1 6
9. Write ‘m’and ‘I'values, forn =1, 2, 3, 4.
n I m
1 0(s) 0
2 | 0(s) 0
1(p) St - 08 -+ 1.
8 | d6s) 0
1(p) -1,0, +1
2(d) -2,-1,0, +1, +2
4 | 0(s) 0
1(p) -1,0, +1
2(d) -2,-1,0, +1, +2
3(f) -3,-2,-1,0, +1, +2, +3

Written by :- Gali Sreekar
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Chapter-9
Classification of Elements - The Periodic Table

1 Mark Questions

1. How does metallic character change when we moveDown a group ii. Across a period.
| | (AS1) (TQ)
i. As we move down a group from top to bottom, ietallic character of elements increases.
il. As we move across a period, from left to righgtallic character decreases.

2. using the periodic table, predict the formula otompound formed between and element X of group
13 and another element Y of group 16. (AS2) )
1. Element X of group 13 Element Y of group 16
Valency of X =13 Valency of Y =18 — 1&=
2.Formula of the compound formed between X and, Y is

Gl

(X2Y3)

3.Define element according to Robert Boyle(1661)?
Robert Boyle defined an element as any substamtedmnot be decomposed into further simple
substance by a physical or chemical change

4. What is meant by a Dobereiner’s law of triads?
1. A group of three elements in which atomic weigiiiddle element is the average of first and
third elements.
2. This statement is called the Dobereiner’s lawriafls.
Ex:- Li, Na, K and Ca, Sr, Ba

5. Why lanthanides and actinides are placed sepa¥ly at the bottom of the periodic table?
1. The properties of these elements does not d@rwith other elements because the valance
electron enters in to 4f &harbitals respectively.
2. So they are placed separately at the bottorneopériodic table.

6. Define modern periodic law ? How many periods ahgroups are present in the periodic table?
Modern Periodic Law:- "The physical and chemical properties of elemerdgdfze periodic
function of the electronic configuratiorfsizeir atoms".
2. The modern periodic table has eighteen vertichimns known as groups and seven horizontal
rows known as periods.

7. What is meant by a Newlands’ law of Octaves?
Newlands’ law of Octaves 1. When the elements are arranged in the ascendileg of their
atomic weights, every eighth element starting fapgiven element resembles the same properties.
2. This hypothesis is called Newland’s law of oev

8. What is the meaning of éka’?
Eka is a Sanskrit word for numeral one.

9. State Mendeleeff’s periodic law?
MendeleeV’s periodic law- The properties of elements are the periodic fonstof their atomic

giets.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
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Name the elements prediction of eka-boron, ekduminium and eka-silicon by Mendeleeff's?
1. Mendeleeff's eka-boron is Scandium(Sc).
2. Mendeleeff's eka-aluminium is Gallium(Ga).
3. Mendeleeff’s eka-silicon is Germanium(Ge).

Mendeleev’s said that “If | hold an element irmy hand, it will melt”. Name that element?
Gallium(Ga). Because the melting point of ‘Ga’ &23C and our body temprature °g7

What is the relation between atomic weight, edualent weight and valence?
Atomic weight = equivalent weight x valence.

Name the element whose atomic number is 10 imetperiodic table?
Mendelevium.

What is mean by a atomic number?
The number of positive charges (protons) in thenadban element is called the atomic number of
the element.

Sate Modern Periodic Law or Mosley’s law?
The Physical and chemical Properties of the elesnanet the periodic functions of their atomic
number or Electronic Configurations loé tatoms.

What is a chemical family?
Chemical family:- Group of elements is called a chemical familglement family.

Define the word valence?
Valency:- Valency of an element was defined as the comgipower of an element with another
element.

What is meant by a groups in a periodic table?

Groups:- 1. The vertical columns in the periodic table latewn as groups.

2. There are eighteen groups in long form of pecitable.

3. They are represented by using Roman numerabligh VIl with letters A and B in traditional

otation.

What is meant by a periods in a periodic table?

Periods:- 1. The horizontal rows in the periodic table aréedaperiods.

2. There are seven periods in the modern periadie t

3. periods are represented by Arabic numeralsauigr 7.

Do you know how the name of Alkali metal familyf periodic table derived?
Alkali metal family :- 1. The word alkali means plant ashes.
2. Na, K etc.... were obtained from plant ash.
3. So, group IA elements are called alkali metaisily.

Do you know how the name of Chalcogen family gkriodic table derived?
Chalcogen family- 1. The wordchalcogenous means ore product.
2. As the elements in group 16(VIA) form ores wntletals.
3. They are called as chalcogenous family.

Do you know how the name of Halogen family(saiamily) of periodic table derived?
Halogen family:- 1. Halos means sea salt and genus means produced.
2. As most of the elements in group 17(VIIA) ar¢adired from nature as sea salt.
3. They are called as halogen family or salt family
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24.

25.

26.

27.

28.

29.

30.

31.

32.
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Do you know how the name of Noble gases of pmtic table derived?
Noble gases 1. As the elements of group 18(VIIIA) are chemicabpst active.
2. They are called as noble gases.
3. Their outer shell electronic configurations basis for octet rule.

Which elements are called as Lanthanoids and Agoids?
Lanthanoids:- 1. 4f elements frorgsCe to;1Lu posses almost the same propertieglas
2. So they were called as Lanthanoids or lanthanide

Actinoids:- 1. 5f elements frompTh to 10t posses almost the same properties/as.
2. So they were called as Actinoids or actinides.

What is meant by a metals and non-metals?
Metals:- The elements with three or less electrons in therashell are considered to be metals.
Non-Metals.- The elements with five or more electrons in theeoshell are considered to be
non-metals.

What are transition elements?
Transition elements- All the d- block elements (except Zn group) arewn as transition elements.

What are inner-transition elements?
Inner- transition elements- All the f-block elements (both Lanthanides, Adlies) are known as
inner transition elements.

What is meant by a metalloids or semi-metals ?
Metalloids or semi-metals- 1. Metalloids or semi-metals are elements whicrel@operties that
are intermediate betwdengroperties of metals and non metals.
2. They possess properties like metals but btikilenon metals.
3. They are generally semi-conductors.
Eg:- B, Si, Ge etc.

Define atomic radius?
Atomic radius:- 1. The distance between the nucleus and outeishestis known as atomic radius.
2. Atomic radius is measured in ‘pm’ (pico metem)ts.
1 pm=10®m

Define covalent radius?
Covalent radius.- half of the distance between the two atoms in lemtanolecules is known as
covalent radius.

Define ionization energy?
lonization Energy:- 1. The energy required to remove an electron fronotlier most orbit
or shell of a traligaseous atom is called ionization energy.
2. lonization energy is expressed in kJ/mol (ocakmol
3. lonization energy is also called the ionizatpartiential but when we use the term the ionization
potential, it is better to write the uewv .

Define electron affinity?
Electron affinity :- 1. Electron affinity of an element is defined asmgy liberated when an electron
is addedttoneutral gaseous atom.
2. Its units are ev (or) kd/mol (or) k.cal/mol.
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33. Define electro negativity?
Electro neqgativity:- The electro negativity of an element is definedhee tendency of atoms to
attract electrons towards itself wheis honded to the atom of another element.

ionization energy + electron affinity
2

Elexntegativity =

34. Name the elements which has most and leastottenegativity?
The most electronegative element is ‘F’ and thetlelectronegative stable element is ‘Cs’.

35. Write the names of Alkaline earth metals?
Beryllium (Be), Magnesium (Mg), Calcium (ca), Stiom (Sr), Barium (Ba) and Radium (Ra).

36. Why Zero group elements are inert towards anyremical reactions?
Because of fully filled outer most orbital’s zenmgp elements are inert towards chemical reactions.

37. Which group elements has electronic configurain of n§ or ns® np® ?
VIII A group elements(Nobel gases) have the camfigion of n§ or ng np’.

38. How does the metallic character changes in peds and groups?
1. The metallic character increases as we move al@ngugp.
2. The metallic character decreases as we moveg alperiod (from left to right).

39. The Element X Belongs to period and 5" group. Write the no of valence electrons, Valence
and state whether it is metal or non-metal?
X element belongs to 4th period and 5th group =eAiIs
Valence = 03
Metallic character = metalloids.

2 Mark Questions

1. Given below is the electronic configuration oflements A, B, C, D (AS1)(TQ
A1S 28 B.1S252P 38 C.1825 2P35 3P D.1S 25 2P
1. Which are the elements coming within the same ped?
2. Which are the ones coming within the same group?
3. Which are the noble gas elements?
4. To which group and period does the element ‘C &ong?
1. A and D elements belongs to same period be¢hasevalency shell is same(2).

B and C elements belongs to same period bechas valency shell is same (3).
2. A and B belongs to same group because theydaame valency shell configuration.
3. D is the noble gas because it has octet corigu(ng np°).
4. C belongs to third period(valency shell is 3) &R group (number of valency electron is 5).

2. Write down the characteristics of the elementsdving atomic number 17. (AS1) (TQ)
1. Electronic configuration. 2. Periochumber. 3. Group number. 4. Element fally.
5. No. of valence electrons. 6. Valence 7. Metal or nonmetal.

. Electronic configuration = 18 2p° 3¢ 3p°

. Period number =3

. Group number = VII A (or) 17.

. Element family = Halogen family.

. No. of valence electrons =7

.Valence=8-7=1

. Metal or nonmetal = Non-metal.

~N~No o~ WwWNE
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3. a. State the number of valence electrons, theayrp number and the period number of each element
given in the following table? (AS1) (TQ)

Element Valence electron| Group Number | Period Numbe
Sulphur

Oxygen

Magnesium

Hydrogen

Fluorine

Aluminum

Element Valence electron| Group Number | Period Numbe
Sulphur 6 16 (or) (VIA) 3
Oxygen 6 16 (or) (VIA) 2
Magnesium 2 2 (or) (lIA) 3
Hydrogen 1 I (or) (IA) 1
Fluorine 7 17 (or) (VIIA) 2
Aluminum 3 13 (or) (I1IA) 3

b. state whether the following elements belong togroup (G), period (P) or neither group nor period
(N) (AS1)

Elements G/P/N Elements G/P/N
Li,C, O Li,C, O period(P)
Mg, Ca, Ba Mg, Ca, Ba Group(G)
BR, Cl, F BR, Cl, F Group(G)
C, S, Br C, S, Br Neither group nor period(N)
Al, Si, Cl Al, Si, Cl period(P)
LI, NA, K LI, NA, K Group(G)
C,N,O SN (e period(P)
K, Ca, Br K, Ca, Br period(P)

4. Elements in a group generally possess similar gperties, but elements along a period have differén
properties. How do you explain this statementAS1) (TQ)
1. According to modern periodic law, the physiaad @hemical properties of elements are the
periodic function of their atomic numberebectronic configuration.
2. That means, the elements having the similamealelectronic configuration have similar
properties.
3. In a group the elements have same valence.€y@tisses similar chemical properties.
4. But, the valence of the elements in the samieges different.
5. So, the properties of different elements in@oges different.

5. s - block and p - block elements except “18group elements are sometimes called as ‘Represative
elements’ based on their abundant availabilityn the nature. Is it justified? Why? (AS1) (TQ)
1. s - block and p - block elements except §iBoup elements are called ‘Representative elernents
2. All these elements have incompletely filled out®st shells.
3. So they are chemically reactive to obtain stal#etronic configuration of noble gase$ ng°.
4. Thus, they are abundant in nature in the formoaipounds.
5. S0, s - block and p - block elements exceftd8up elements are sometimes called as
‘Representative elements’.
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6. The electronic configuration of the elements Xy and Z are given below? (AS1) (TQ)
a)X=2 b)Y=2,6 ¢)Z2=2,8,2
i) Which element belongs to second period?

i) Which element belongs to second group?

iii) Which element belongs to 18 group?
i) Y belongs to second period, since, differentigtelectron enter into the second shell.
i) ‘Z’ belongs to second group. Because, its vaters 2.
iii) ‘X’ belongs to 18" (or) VIIIA group because its first shell complstdilled with electrons.

7. On the basis of atomic number predict to which lock the elements with atomic number 9, 37, 46
and 64 belongs to? (AS2) (TQ)
1. The element with atomic number 9, belongs twuErl7(VIIA). So it belongs to P-block.
2. The element with atomic number 37, belongsrau@ 1 (1A). So it belongs to S-block.
3. The element with atomic number 46, belongsrmu@ 19(VIIIB). So it belongs to d-block.
4. The element with atomic number 64, belongamthanoids. So it belongs to f-block.

8. Name two elements you would expect to chemicaactions similar to Mg. What is the basis for
your choice? (AS2)(TQ)
1. The elements which have chemical propertiedaino Mg are Beryllium(Be), Calcium(Ca),
Strontium(Sr), Barium(Ba) anddien(Ra).
2. Because they belong to same group(llA).
3. The outer most shell of these elements consigtslectrons.
4. We know the physical and chemical propertiethefelements are depends on the number of
electrons in the outer most shell.
5. All the elements which are in the same groupelsame electronic configuration and same
chemical properties.
6. Hence we expect that Be, Ca, Sr, Ba and Rasiaukar properties with Mg.

9. An element X belongs to 3rd period and group 2fdhe periodic table. State (AS2) (TQ)
a) The no. of valence electrons.
b) The valency.
c) Whether it is metal or a non-metal.
An element X belongst period and group 2 is Mg.

a) The no. of valence electrons = 2

b) The valency of atom = 2

c) Itis a metal.

Explanations:- 1. The element belongs to IIA group element amltivo valency electrons.
2. It always try to loss two valency electrongé&h octet configuration.

3. More over is present in the left side of thaquic table.

4. So, itis a metal.

10. An element has atomic number 19. Where would waexpect this element in the periodic table and
why? (AS2) (TQ)

. Atomic number of the element =19

. Arrangement of these 19 electrons is 2, 8, 8, 1.

. So, the differentiating electron enters intostell.

. So, the element belongs tb geriod.

. The no. of valence electrons = 1.

. So it belongs to®1 group

. Hence the element with atomic number 19 belomg? period and IA group.

~NOoO o~ WNBE
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11. How do you appreciate the role of electronic efiguration of the atoms of elements in periodic
classification? (AS6) (TQ)
1. According to modern periodic law, the properbéslements are the periodic function of their
atomic number or electronic configuration.
2. So, the modern periodic table is classified ddp®g upon the electronic configuration of an atom.
3. The elements having same outer shell elect@méguration are kept in the same group.
4. The elements have same chemical properties.
5. It is easy to predict the chemical propertiethefelements which are in the same group.
6. So, | appreciate the role of electronic confagion of the atoms of elements in periodic
classification

12. Complete the following table by using the perttic table. (AS1)(TQ)

Period Filling up | Maximum number of electrons| Total number
Number orbital's filled in all the sub-shell of electrons in
(Sub-shell) the period
1
2
3
4 | 4S, 3d, 4P 18 18
5
6
7 | VS, Sial WP 32 Incomplete
Period Filling up Maximum number of Total number
Number orbital’s electrons filled in all the | of electrons in
(Sub-shell) | sub-shell the period
il 1S 2 2
2 2S, 2P 8 8
3 BR3P 8 38
4 4S,3d, 4P 18 18
5 5S, 4d, 5P 18 18
6 6S, 41, 5d, 6P 32 32
7 7S, 5f, 6d, 7P 82 Incomplete

13. Complete the following table using the perioditable? (AS1)(TQ)

Period Total no. of Elements Total number of electrons in
I
number | electrons From |to S-block | P-Block | d-lock | f-Block
1
2
3
4
5
6
7
7
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Period | Total no. of Elements Total number of electrona
number | electrons From |to S-block P-Block d-lock | f-Block
1 2 H He 2 - - -
2 8 Li Ne 2 6 - -
3 8 Na Ar 2 6 - -
4 18 K Kr 2 6 10 -
5 18 Rb Xe 2 6 10 -
6 32(18+4) Cs Rn 2 6 10 14
7 Incomplete Fr 2 Incontple 7 14

14.Comment on the position of hydrogen in perioditable? (AS7) (TQ)
1. The atomic number of the hydrogen is 1. Itstedeic configuration is I's
2. Hydrogen can losses one electron and behavieagesitive ion (H) like alkali metals.
3. Hydrogen can gain one electron and behave efesgative element (Hlike halogens.
4. Its properties resembles with both Alkali met{##g and halogens (VIIA) because it can lose one
electron like alkali metals as well as gaie etectron as halogens
5. So, it is placed at the top of both alkali me&hd halogens.

15. Identify the element that has the largest atorairadius in each pair of the following and mark it
with a symbol ¢). (AS1) (TQ)
(i) Mg &@a (ii) Li or Cs (iii) N or P (iv) B or Al
i) Mg or Ca:- Ca () has larger atomic radius than Mg.
Reason- 1. Since Mg and Ca belongs to same group anddn@@number of Ca is more than Mg
in that group.
2. As we move top to bottom in augr atomic radius increases.

ii) Li or Cs:- Cs (') has larger atomic radius than Li.
Reason- 1. Since Li and Cs belongs to same group and the atoumber of Cs is more than Li in
that group.
2. As we move top to bottom in a group, atoradius increases.

iii) N or D:- P (V) has larger atomic radius than N.
Reason- 1. Since N and P belongs to same group and the atmmber of P is more than N in that
group.
2. As we move top to bottom in a group, atoradius increases.
iv) B or Al:- Al (v)has larger atomic radius than B.
Reason- 1. Since B and Al belongs to same group and the atoomaber of Al is more than B in
that group.
2. As we move top to bottom in augy, atomic radius increases.

16. In period 2, element X is to the right of elem@ Y. Then, find which of the elements have:
i) Low nuclear charge (ASLTQ)
i) Low atomic size
lii) High ionization energy
iv) High electronegativity
V) More metallic character
i) In a period, nuclear charge increases fromttefight so, Y has low nuclear than X.

i) In a period, atomic radius decreases fromtlefight so, X has low atomic radius than Y.
iii) In a period, ionization energy increases frgfi to right so, X has high ionization energy than

iv) In a period, electro negativity increases frigft to right so, X has high electro negativity wal
than'yY.

V) In a period, metallic character decreases frfirtd right so, Y has more metallic character
than X.
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17. On the basis of atomic numbers predict to whicblock the elements with atomic number 9, 37, 46
and 64 belongs to? (AS2) (TQ)
1. The elements with atomic number a, belong toagw/ (VIIA). So, it belongs to p-block.
2. The element with atomic number 37, belongs wu@rL(lA). So, it belongs to s-block.
3. The elements with atomic number 46, belongsrtu@l0 (vIIB). So, it belongs to d-block.
4. The elements with atomic number 64, belongsatthanides. So, it belongs to f-block.

18. Write the limitations of Dobernier law of triads?
Limitations :- 1. All the then known elements could not be arrangetthé form of triads.
2. The law failed for very low mass or for very hignass elements.
3. In case of F, Cl, Br, the atomic mass of Clasan arithmetic mean of atomic masses of F and Br.
4. As the techniques improved for measuring atarasses accurately, the law was unable to
remain strictly valid.

19. What is ionization energy ? What are the facta@ influence it?
lonization Energy:- 1. The energy required to remove electron from theromiost orbit or shell of
a naligaseous atom is called ionization energy.
2. The following factors are influenced on lonipatenergy.
a) Nuclear Charge b) Screening Effect c) Penetrating power of the orbitals
d) Stable configuration e) Atomic Size

20. Write the Newlands law of octaves and drawbacksf this rule?
1. Newlands law of octaves states that when elesrastarranged in the ascending order of their
atomic masses they fall into a pattern inchttheir properties repeat at regular intervals.
2. Every eighth element starting from a given eletseesembles in its properties to that of the
starting element.
3. Certain elements, totally dissimilar in theioperties, were fitted into the same group.
4. The law was not valid for elements that had &amasses higher than Calcium.
5. Newland's periodic table was restricted to @tlyelements.

21. How do the following properties change in Group and periods?
a) lonisation Energy b) Electronic affinity ¢ metallic and non-metallic nature
a) lonisation Enerqy:-
Period : When we move from left to right it does follow auéar trend but generally increases
due to increasatomic number.
Group:- In groups from top to bottom, the ionization enetiggrease due to increase in atomic size.

b) Electronic affinity :-
Period:- Electron affinity values increases from left tohtign a period.
Group:- Electron affinity values decrease from top to botia a group.

c) Metallic and Non-metallic nature-
Period:- Metallic nature decrease from left to right in aipe and increase non-metallic nature.
Group:- Metallic nature increase from top to bottom in aug.

9

www.mescienceguru.blogspot.com



(105 /173)
4 Mark Questions

1. Newlands proposed the law of octaves. Mendelestiggested eight groups for elements in his table.
How do you explain these observations in terntd modern periodic classification? (AS1) (TQ)

1. Newlands proposed the law of octaves. His clasdibao is very well suitable for representative
(IAto VIIA) elements up to Calcium.
2. According to Newland’s law of octaves, everyheh elements starting from a given one be a
repetition of the first with regard to pigoperties.
3. In Newland'’s table Hydrogeritlement), Fluorine(8 element) and chlorine (next cominf 8
element) shows a common electronegative ealenl.
4. Similarly Lithium, Sodium and Potassium showmmon electropositive valence 1 and
Beryllium, Magnesium and Calcium shows a camrelectropositive valency 2.
5. Mendeleeff also classified the elements intdeggoups based on their common valency with
respect to oxygen.
6. In Mendaleeff’s periodic table , group numbegngies the valence of the element belongs to that
group if Oxygen is taken as standard.

Group I Il 1l \Y V \i Vil VI
Valency with respect to Oxygen 1 2 3 4 5 6 7 8
Formula of Oxide RO | RO| RO; |RO, |ROs |RO; | R,O; | RO

7. Thus, both Newland and Mendanleeff's classifyelements similar to modern periodic
classification based on their valence.

2. What are the limitations of Mendeleeff’s periode table? How could the modern periodic table
overcome the limitations of Mendeleeff's tablefAS1) (TQ)

Limitations of Mendeleeff's periodic table-

1) Position of Hydrogen- 1.Hydrogen is placed in group IA.

2. However, it resembles the elements of grouplk@a(enetals) as well as the elements of group
VIIA(Halogens).

3.Therefore the position of Hydrogen is not collsedefined in Mendaleeff's periodic table.

2) Anomalous pair of elements 1. In certain pairs of elements, the increasingoaod atomic
masses was not obeyed.

2. In these cases Mendaleeff placed the elemeoatsding to similarities in their properties but not
in increasing order of their atomic masses.

3. For exampl&ellurium (atomic weight 127.6) is placed befordite(atomic weight 126.9).

3) Dissimilar elements placed together 1. Elements with dissimilar properties were placed in
same group as sub-group A and sub-group B.

2. For example, elements of IA such as Li, Na andafe grouped with coinage metal like Cu, Ag
and Au, though their propestare quite different.

4) Some similar elements are separatedSome similar elements like ‘copper and mercury
‘Silicon and thallium’, etate placed in different groups of periodic table.

5) Position of Isotopes According toMendeleeff’'s classification, isotopes should begthat
different places depending ugfair atomic masses.
2. For example, isotopes of Hydroggtt, 1H?, 1H> should be placed in three different places.
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Modern periodic table overcome the limitations of he Mendeleeff’s table in the following way

1. Hydrogen is placed in IA group according toeiisctronic configuration.
2. The position of anomalous pairs can justifylom basis of increasing atomic number.
(atomic number of Te is 52 and 538).

3. Dissimilar elements were placed in differentugr®in modern periodic table based on their
valence shell configuration.

4. Copper and Mercury come in different groups ediog their electronic configuration.

5. All the isotopes of same element have same atoomber. So all Isotopes are placed in same
group as a single element in modemnogic.

3. Define modern periodic law. Discuss the constrtion of the long of the periodic table? (AS1) (TQ)

Modern periodic law:- The Physical and chemical Properties of the el@mare the periodic
funet®of their atomic number or electronic configuati

Discription of long form of the periodic table-

1. In a modern periodic table, the elements a@nged in increasing order of their atomic number.

2. The modern periodic table has eighteen vertichimns known as groups and seven horizontal
rows known as periods

Groups:-
3. There are 18 groups in the long form of thequici table. They are represented by Roman

numeral | to VIII as A and B groups.
4 According to the IUPAC, these groups are numbémed 1 to 18.
5. A group of elements is also called as elementlyeor chemical family.

Group | Name of the family
IA Alkalimetal family
A Alkaline earth metal family
A Boron family
IVA Carbon family
VA Nitrogen family
VIA Chalcogen family
VIIA | Halogen family
VIIIA |Noble gas family

6. Depending upon the last coming electron entetisaé atom of the given element, the elements are
classified as 's' 'p’, 'd"' and 'f' bletdéments.

7. s and p block elements are known as represengments.

8. d- block elements are called Transition elements

9. f-block elements are called Inner Transitiomedats.

Periods-

10.The horizontal rows in the periodic table are chpperiods. They are seven periods in form of
periodic table.

11. These periods are represented by Arabic numérdrough 7.

12. They are only two elements in first period ehgdrogen (H) and helium (He).

13. They are only Eight elements in Second anddTeriods.

14. The fourth and«fperiod contains 18 elements.

15. The @period contains 32 elements.

16. The seventh period is incomplete period.

17. Lanthanoids and actinoids are placed separatéhe bottom of the periodic table.
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4. Explain how the elements are classified into p, d and f block elements in the periodic table and
give the advantages of this kind of classificain? (AS1) (TQ)

Depending on the valency shell electronic confiaraethe elements are classified into s, p, d
and f block.
s-block elements 1. The elements in which the last electron entexstorbital of their outer most
energy lexsecalled s-block elements.
2. Its valence shell electronic configuration i$ asd n$ .
3. The elements of group IA and IlA belongs to cekl
4. Execept hydrogen all the s-block elements artalse

p-block elements- 1. The elements in which the last electron entexgptorbital of their outer most
energy level is called p-block elements.

2. Its valence shell electronic configuration $& mp™®

3. The elements of group IlIA and VIIIA belongsgélock.

4. p-block contains metals, non-metals and metsloi

s andlpdik elements are known as representative elements.

d-block elements- 1. The elements in which the last electron entezsitorbital of their outer most
energyél is called d-block elements.

2. Its valence shell electronic configuratiort %8 (n-1)d*°are called d-block elements.

3. The elements of group IB to VIIIB belongs to lddk.

4. All the d-block elements are metals.

5. d-block elements are placed in between the cklpdeblock elements.

6. These are known as Transition elements.

f-block elements- 1. The elements in which the last electron entexd-brbital of their outer most
engtgvel is called f-block elements.

2. Its valence shell electronic configuration ig2)rf ***(n-1) d®* n&.

3. These are known as Inner Transition elements.

4. Lanthanoids and actinoids are belongs to f-b&leknents.

Advantage- 1. The division of elements into s, p, d, and ftkkis helpful to study the properties
of the elemerdsiby.
__Ex All s-block elements are soft and reactive metals.
2. Every group has the elements with same valelec&r@nic configuration. So they have similar
chemical properties.

5. Why was the basis of classification of elementbanged from the atomic mass to the atomic
number? (AS1) (TQ)
1. Generally elements are classified into variawsigs based on their chemical properties.
2. We know that the chemical properties of the elei:m depending upon the number of valency
electrons present in the atom.
. The elements which have same electrons inWaéncy shell shows similar chemical properties.
. The property of different elements can be coegh&rwe know their atomic numbers.
. On the other hand the elements which have stsng@masses (A?, C4° and C3° and NF®)
shows different chemical properties.
. This means the chemical properties of the elésramnot depending on their atomic masses.
. Moreover, determination of atomic mass is noteate.
. Atomic number is considered as fundamental ptgd an atom than the atomic mass.
. Because no two elements will not have same ataommnber.
0. So, the basis, of the classification of elemehanged from atomic mass to the atomic number.

g b w

P O0o~NO®
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6. Identify the element that has the lower lonizabn energy in each pair of the following and mark it
with a symbol ¢). (AS1) (TQ)
(i) Mg or Na (i) Lior© (i) Bror F (iv) K or Br
i) Mg (or) Na:- Na () has low ionization energy than Mg.

Reasor+ 1. Since Na and Mg belongs to same period andg ldeesent left to Mg in that period.
2. As we move left to right @&s the period ionization energy increases.

ii) Li (or) O - Li (v))has low ionization energy than O.
Reasor+ 1. Since Li and O belongs to same period.
2. As we move left to right@&s the period ionization energy increases.

ii) Br (or) F:- Br (v)has low ionization energy than F.

Reason 1. Since Br and F belongs to same group and tmiainumber of Br is more than F in
that group.
2. As we move top to bottomaigroup ionization energy decreases.

iv) K (or) Br:- K (v)has low ionization energy than Br.

Reasort 1. Since K and Br belongs to same period andpfasent left to Br in that period.
2. As we move left to right across theqmkionization energy increases.

7. a) What is a periodic property? How do the follaing properties change in a group and period?
Explain?
a) Atomic radius b) lonization engy c) Electron affinity d) Electramegativity.

(b) Explain the ionization energy order in the ftlowing sets of elements:
a) Na, Al, CI b) Li, Be, B c)C,N,O d) F, Ne, Na e) Be, Mg, Ca.

Periodic property:- The property of an element which is related aneéaégd according to
electronic configuration of thems of elements is known as periodic property.

a) Atomic radius:- The distance between the centers of the nucletietoutermost shell of an atom
is called atomic radius.

In_a groups- Atomic radius increases from top to bottom in augro
In a periods- Atomic radius decreases from left to right in aiqer

b) lonization energy.- The energy required to remove an electron fronotiter most orbit of a
nalitlgaseous is called ionization energy.

In a groups:- lonization energy decreases as we go, down in@pgro
In_a periods:- lonization energy generally increases from leftight in period.

c) Electron affinity:- The electron affinity of an element is definedtzes ¢énergy liberated when an
elect is added to its neutral gaseous atom.

In a groups:- Electron affinity decreases as we go down in agrou

In_ a periods:- Electron affinity increases along a period front tefright.

d) Electro negativity:- The electro negativity of an element is definethasrelative tendency of its
atom to attract electrons taisat when it is bounded to the atoms of anothement.

In a groups:- Electro negativity decreases as we go down in amgro

In a periods:- Electro negativity increases along a period froftntteright.
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a) Na, Al, Cl:- 1. All these elements belong to same period.

2. The order of their atomic size is Na $>ACl.

3. As we move from left to right in a period lortipa energy increases.
=~ The order of ionization energy of these elemerd<Cd > Al > Na.

b) Li, Be, B:- 1. All these elements belong to same period.
2. The electronic configuration of Li —428¢; Be- 18 2¢; B- 1§ 2¢ 2p'
3. The penetration power of 2p is less compareét$t&o, it is easy to remove electron
from 2p.
=~ The order of ionization energy of these elemereBz > Li > B.

c)C, N, O:- 1. Allthese elements belong to same period.
2. The electronic configuration of ¢ *1& 2p’: N- 1€ 2¢ 2p%; O — 1§ 2¢ 2"
3. Nitrogen has half filled configuration in degested orbital.
4. So, it is more stable compare to C & O, so, Blingh ionization energy.
=~ The order of ionization energy of these elemergd\a> C > O.

d)F, Ne, Na- 1. Neis an inert gas, so it has highestzaton energy.
2. Na has larger size compare to F. So, it hasdowzation energy.
=~ The order of ionization energy of these elemergd\&e > F > Na.

e)Be, Mg, Ca- 1. These elements belongs to same group the@sire of these elements is
in the ordéiGa > Mg > Ba.
2. As atomic size increases ionization energy Gesa®
=~ The order of ionization energy of these elemereBz > Mg > Ca.

8. Aluminum does not react with water at room tempgature but reacts with both dil. HCI and NaOH
solutions. Verify these statements experimentgl Write your observations with chemical equations
From these observations, can we conclude that & a metalloid? (AS3) (TQ)

1. Metalloids are elements which resemble both Imetad non-metals.
2. The valence shell of metalloids contain 3, 4 Blements starting from periods 2 to 5

g b~ w

»

respectively.
. Al belongs to % period. It contains 3 valence electrons.
. So, it is not a metalloid as it contains 3 vakeslectrons instead of 4.
. Al doesn’t react with water at room temperature. Brgacts with water at high temperature.

2Al + 6H,0 — 2AI(OH); + 3H,

. Al reacts with dil Hcl & liberates Hydrogen gas

2Al + 6 HCl— 2AIClI3 + 3Hpt

7. Al reacts with dil NaOH and liberates hydrogeas g

(o]

2Al + 2NaOH + 6 HO — [Nap Al(OH)J]+ 3H,t

. From the above reactions, we conclude thatatitrwith both acids as well as bases. So, it is

amphoteric.

9. Collect the information about reactivity of VIII A group elements (noble gases) from internet or
from your school library and prepare a report a their special character when compared to other
elements of periodic table. (AS4) (TQ)
1. Helium(He), Neon(Ne), Argon(Ar), Kripton(Kr), Xen(Xe) and Radon(Rn) are called VIIIA

group elements.

2. The VIIIA group elements are chemically inactive

3. All of them have stable “octet” in their valensleells except helium.

4. The noble gases have high ionization energyzanal electron affinity values.

5. Consequence to this loosing or gaining an eaair sharing of electrons is difficult.
6. But some compounds of these gases have beesr@uander suitable conditions.
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Xenon (Xe) shows a tendency to lose an ele@nahexist in a positive oxidation state.
Therefore it reacts with highly electronegailements like F& O, only .
Ex:- Xe(Q; XeQy; XeFk, Xek,.

10. Collect information regarding metallic characte of elements of IA group and prepare report to
support the idea of metallic character increases ia group as we move from top to bottom?(AS4) (TQ)

1.
2.

3.
4.

5.
6.

The tendency of an element to lose electrorf@ma positive ions is called metallic character.

The elements to the left of the periodic tal#e 1A group have greater tendency to lose elastro
so, they are strong metals.

Li, Na, K, Rb, Cs (lIA) are strong metals as tlese one electron and posses high reactivity.

As we go down in a group the atomic size in@sasd electrons in the outer shell experiences

less nuclear attractions and so can losereteetsily thus increased metallic character.

lonization energies decreases from LI to Csaanhic radius increases from Li to Cs in IA group.

So, metallic character increases from Li torCB\ group.

11. Without knowing the electronic configurations éthe atoms of elements Mendeleev still could
arrange the elements nearly close to the amgements in the Modern periodic table. How can you
appreciate this? (AS6) (TQ)

1.

2.

~N O O1

©

Mendeleeff arranged the element known at that th a chart in a systematic order in the
increasing order of their atomic weight
Mendeleeff tried to explain the similaritiesedéments in the same group in terms of their
common valency.

. Elements present in a given vertical columniygidiave similar properties.
. Each group is divided into 2 sub- group A and Be elements within any sub group resemble

each other to great extent.

. A period comprises the entire range of elemaftiés which properties repeat themselves.
. There are 7 periods in the Mendeleeff's peridalnte.
. Based on the arrangements of the elements alihehe predicted that some elements were

missing and left blank spaces at the @mpate places in the table.

. His predicted properties were almost the santkeasbserved properties of those elements after

their discovery.
In this way, without knowing the electronic figaration of the atoms of elements Mendeleeff
still could arrange the elements neamgelto the arrangements in the modern periodie.tabl

10. Hence, | appreciate the effort of Mendeleeff.

12. How the positions of elements in the periodi@able help you to predict its chemical properties?
Explain with an example? (AS7) (TQ)

1.

2.

3.

Position of elements in the periodic table helpsoysredict their chemical properties.
The elements which are almost left in the pecitable are metals and highly reactive.
Ex: Li, Na, K, Mg & Ca etc, are left in the periodidbta these are metals and highly reactive.

The elements which are right in the periodiddave non-metals and gases.
Ex: O, F, Cl, S etc, are right in the periodic tablbe3e are non metals.

The elements which are in thé"18roup are noble gases and inert for chemicatioex
Ex: He, Ne, Ar etc, are noble gases which are A t8up (VIIIA). These are inert for
chemical reactions.
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13. a) Why the elements are classificed :
b) What is the properity has to taken for clasifying the elements by mendeleeff.
c) In mendeleefs periodic table some gaps amet filled by the elements ? Why?
a) They approximately more than 115 elements. Waatzeasily understand chemical and
physical properties of it. So there is agssaity to classify the elements.

b) Mendeleeff's states that the physical and champioperties of the elements are a periodic
function of their atmmveights".

c) Based on the arrangement of the elements itatiie he predicted that some elements were
missing and left blank spacethatappropriate places in the table. Mendelefielvel that
some new elements wouldbe dis@adefinitely.

14. How do you appreciate the role of electronic odiguration of the atoms of elements in periodic
classification ?
1. Modern periodic table is based on electronidigamation. So elements are arrangeascending
order of their atomic number.

2. The chemical properties of elements dependsatemege electrons the elements in same group has
same number of valence electrons. So the elsmeilongs to same group have similar properties.

3. So the construction of modern periodic tablentyadepends on electronic configuration.

4. Certain elements of highest atomic mass prettede with lower atomic mass. This type of
Anomalous pair of elements are a¢stified in Modern periodic table.

5. Hence electronic configuration play a major iialéhe preparation of Modern periodic table.
So it is appreciated.

Periodicity
The simple techniqodind out the Periodic Properties is as follows.
The simple technique was READ P-hysics.

Where, R> Stands for Reducing Nature.
E = Stands for Electro positivity.
A = Stands for Atomic size.
D = Stands for Decreases. (In)
P = Stands for Periods.

It means the three periodic properties like Redyaiature, Electro positivity and size are decreases
in periods, increasegloups.
The remaining periodic properties are oppositééoabove properties. |.e.
lonization energy, Electron affinity, Electro negay and oxidising nature are increases in
periods and decreases in groups.

READ P-hysics.

S.No | Atomic property | Periods (left to right) Groups (top to bottom)

1 Reducing nature Decreases Increases

2 | Electro positivity Decreases Increases

3 | Atomic size Decreases Increases

4 | lonization energy | Do not follow any regulaartd. Decreases

5 | Electron affinity Increases Decreases

6 | Electro negativity | Increases Decreases

7 | Oxidising nature Increases Decreases

NOTE:- Don’t confuse E-stands for Electro positivity Imait Electro negativity or Electron affinity.

Written by :- Gali Sreekar M.Sc, B.Ed Chirala, Prakasam Distict. 9440234404, 9700842884
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Chapter-10
CHEMICAL BONDING

1 Mark Questions

1. What is meant by a chemical bond?
Chemical bond- The force of attraction between any two atoms gmoaip of atomshat results a
stable entity is called a ‘chemical bond'.

2. What are the affected and unaffected ones duriniipe bond formation?
1. The nucleus and the electrons in the inner sbelhin unaffected when atoms come close
together.
2. But the electrons in the outermost shell (vadesteell) of atoms get affected.

3. What is meant by Lewis symbol or electron dot siicture?
1. The valence electrons in the atom of an elemsetepicted in a short form by Lewis symbol or
electron dot structure.
2. We represent the nucleus and inner shell elestwbthe atom by the symbol of the element and
electrons in the outer shell by dots ossnmarks.

4. Who proposed the electronic theory of valence?
Kossel and Lewis in 1916.

5. What is meant by a Kernel?
Kernet- Kernel is the nucleus and all other electronth@atom except the outer most shell electrons.

6. Who proposed the electrostatic bond?
Kossel proposed the ionic bond (electrostatic bond)

7. Define the term ionic bond?
lonic bond:- Transfer of electrons from one atom to anothemdgads to ionic bond.

8. Give example for ionic compounds?
Sodium chloride (Nalf, Magnesium chloride (Mdlg), Aluminium chloride (ACl5).

9. Define Co-ordination Number?
Co-ordination Number:- Number of ions of opposite charges that surrgumdiven ion in a crystal
is known as co-ordination number.

10. Why ionic bond is also called as electrostationd or electrovalent bond?
1. We know ionic bond is formed between two changgdicles known as ions.
2. Sometimes based on the forces being electrostia¢ bond is also called the electrostatic bond.
3. As the valence concept has been explainednmstef electrons, it is also called the electrovialen
bond.

11. What is meant by a group number or valence?
Group number:- The number of electrons lost from a metal atothesvalence of its element
which is equalitegroup number.
Ex:- Na and Mg have valence 1 and 2 respectively.

12. What is the structure of NaCl?
NacCl is said to possess face centred cubic lattigstal structure.

1
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What is meant by a cation and anion?
Cation:- A positively charged ion is called a cation.

Q:- 11Na - 2,8, 1 ;11Na+ - 2, 8.
Anion:- A negatively charged ion is called a anion.
Ex:- 17/Cl - 2,8,7 2sClI" - 2, 8, 18.

What are the factors that affecting the cationand anions?
The tendency of losing electrons to form cation gaining electron to form anions depends on the
following factors.
1. Atomic size.
2. lonisation potential.
3. Electron affinity.
4. Electronegativity.

Write the conditions that are favourable for the formation of cations?
The atoms of elements with low conisation energy, électron affinity high atomic size and low
electro negativity form cations.

Write the conditions that are favourable for the formation of anions?
The atoms of elements with high ionisation poténtiggh electron affinity, small atomic size and
high electro negativity form anion.

What is meant by a covalent bond? Who proposetis concept?
Covalent bond- The sharing of electrons between two atoms leadsvtalent bond.

Give examples for covalent compounds?
Oxygen molecule (&), Nitrogen molecule (By, Methane molecule (Cff Ammonia molecule
(NHs), water molecule (ED).

What is meant by a double bond? Give one exanedl
Double bond- The sharing of two pairs of electrons betweenateons in a covalent bond is called
double bond.
Ex:- Formation of Q.

What is meant by a triple bond? Give one examg?
Triple bond:- The sharing of three pairs of electrons betweenatems in a covalent bond is called
triple bond.
Ex:- Formation of N.

Explain the difference between the valence eteens and the covalence of an element ?
Valence electrons The electrons present in the outer most orbit cdtam are called valence

electrons.
Covalency- The total number of covalent bonds that an atoanaélement forms is called its
covalgnc

Write the draw backs of electronic theory of Veency?
Draw backs of electronic theory of Valency 1. It cannot explain the shapes of molecules.
2. It cannot explain the bond angles of molecules.
3. It explains the reactivity of inert gas elements

Who proposed the quantum mechanical model of aatom(valence bond theory)?
Linus Pauling (1954).
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What is VSEPRT (theory) ? Who proposed it ?
1. To explain the bond angles in the molecules thragyalent bonds the valence-shell-electron
Pair repulsion theory was proposed.

2. This theory was proposed by Sidgwick and Po@@&i#0) and improved by Gillespieeﬁ?ob) and
Nyhlom R55<0) (1957).

What is meant by an end-on-end overlap or Sigm@) bond?
Sigma (@) bond:- 1. In the end-on-end type of overlap, the ermtl glaan orbital overlaps with the
end part of another orbital.
2. The resultant bond formed by such an overlaalied Sigmad) bond.
3. Sigma bond can exist independently. So it isang bond.

What is meant by a side on overlap or pirj bond?
Pi () bond:- 1. In side on overlap an orbital overlaps with eotside ways.
2. the bond formed by such an overlap is callethgpid designated ast".
3. Pi (M bond is a weak bond than sigiim bond.

Who proposed hybridization?
Hybridisation of atomic orbital’s’ was proposed lopus Pauling (1931).

What is hybridization?
Hybridization :- The process of mixing of atomic orbital’s of ngaame energy to produce a set of
entirely new orbital’s of equivalent energy is knmoas hybridisation.

Give examples of elements which are stable ineir atomic state ?
Helium, Neon, Argon, Krypton, Xenon, Radon are Ietat their Atomic state.

Why the Noble gases are least reactive?
Except Helium other Noble gases have eight elestiotheir outer most shell. i.e., why Noble gases
are least reactive.

What is octet rule?
Octet rule:- The outer most shell having the eight electrortsiked octet rule.

Why is the chemical formula of water is KO why not HO, ?
1. The valence of Hydrogen = 1.
2. The valence of oxygen = 2.
3. So two Hydrogen atoms shares their electron angoxygen atom.
4. Hence the chemical formula of water igCH

Name the bond formed between Alkali metals andalogens?
lonic bond is formed between Alkali metals and Idelos.

What type of bond is formed in 17 group / VIl A group elements?
Covalent bond

What is coordination number? Write the coordindion number of sodium chloride?
1. The number of ions of opposite charge that sumda given ion of given charge is known as
co-ordination number.
2. Co-ordination number of solid sodium chlorid&is

Bond length of i is 1.44 A°. What does it mean?
The equilibrium distance between the nuclei of fluorine atoms is 1.44 A
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37. The Bond dissociation energy of H — F molecu{elydrogen fluoride) molecule is 570 KJ mor*.
What does it mean?
570 KJ mol* energy is needed to break the covalent bond ablggnh fluoride molecule.

38. Why the bond angle reduced in water molecule?
1. In water molecule, the central atom oxygen haslone pair and two bond pair of electrons.
2. Due to lone pair Lone pair electron repulsioasdangle reduced to minimize the repulsion
forces.

39. Why do some elements and compounds reach vigasty while other is inert?
Elements which do not have octet configuratiorhere valence shell react vigorously with other
elements and which have octet in theirnadeshell chemically inert in nature.

40. Define co — ordination number?
Co — ordination number.- The number of oppositely charged ions covergiv@n ion of given
charge is known as co — ordination number.

41. What is the bond angle in a molecule?
It is the angle subtended by two imaginary lineg ffass from the nucleus of two atoms which from
the covalent bonds with the central atom thrainghnucleus of the central atom at the central atom

2 Mark Questions

1. List the factors that determine the type of bondhat will be formed between two atoms? (AS1) (TQ)
The factors that determine the type of bond ioHdeviis. They are,
1. The force of attraction or repulsion betweendleetrons and protons.
2. Number of valence electrons present in the alahell of the atom
3. Electro negativity.
4. Atomic size
5. lonization potential
6. Electron affinity.

2. Explain the difference between valence and cowalce? (AS1) (TQ)

Valence electrons Covalence
1. Number of electrons present in the | 1. The capacity of atoms to neither gain,
valence shell is known as valence nor loose or share electrons is known
electrons. as covalence.
2. Number of valence electrons is equal 2. Covalence is equal to the number of
to the group number of the atom. electrons participate in the bonding.
3. Valence electrons number is always|a3. Covalence may be positive or negative.
positive integer
4. Ex:- The valence of Sodium is 1. 4. Ex:- Theatemce of Hydrogen is 1.
3. A chemical compound has the following Lewis notin:
X X
a) How many valence electrons does element Y have? « x
b) What is the valence of element Y? X ° Y »
c) What is the valence of element X? xX®
d) How many covalent bonds are there in the molece? H
e) Suggest a name for the elements X and Y.
a) Six (6)
b) Two (2)
c) One (1)
4
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d) Two (2)
e) Element X = hydrogenH?)
Element Y = Oxygens0'°) The formed molecule mayHhO.
4. A chemical compound has the following Lewis notin:- B
A) Write the valence electrons of A. X
B) Write the valence electrons of B. i
C) How many covalent bonds are there in the ohecule? BxeAexB
D) Suggest a name for the elements A and B. °
A) 4 x
B) 1 B
C)4
D) CH,

5. Why do only valence electrons involve in bond fmation? Why not electron of inner shell?
Explain? (AS1) (TQ)
1. The electrons present in the outermost orbftahcatom are known as valence electrons.
2. They are very active.
3. They are weakly attracted to the nucleus. Soitlvalves a chemical bond formation
4. Electrons present in the inner shells canndigpaaite in bond formation.
5. Because the electrons present in the innerssailstrongly attracted by nucleus .
6. The electrons present in the inner shells atsest

6. A,B and C are three elements with atomic numbes, 11 and 17 respectively?(AS1) (TQ)
1) Which of these cannot form ionic bond? Why
i) Which of these cannot form covalent bond?
iii) Which of these can form ionic as well asavalent bonds?

Here given elements are, A — Carbgd'f)
B — Sodium {;Na™)
C — Chlorine £CI*%

i) 1. A — CarbondC"% forms covalent bonds and cannot form ionic bond.
2. Because its valence is 4. So, it is diffi¢altose or gain 4 electrons to get octet confijana
3. But it forms a covalent bond by sharing efcéions.

i) 1. B — Sodium {;Na*) forms ionic bond and cannot form covalent bonds.
2. Itvalence is 1. So, it is easy to donht&t bne electron to get noble gas configuration.
3. So, it can form ionic bond by losing okcglectron.

iii). The atomic number of Chlorine is 17. i.e. ‘€an form ionic as well as covalent bond.

7. Predict the reasons for low melting point for cealent compounds when compared with ionic
compounds? (AS2) (TQ)
1. In ionic compounds the ions are bounded by gtedectrostatic force of attractions.
2. Therefore they are strong solids with high melfoints and boiling points.
3. In covalent compounds the atoms are boundedeak ¥orces.
4. Therefore covalent compounds are gases anddi@iiroom temperature.
5. Hence covalent compounds have low melting amithg points.
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8. Draw simple diagrams to show how electrons araranged in the following covalent molecules:
a. Calcium oxide (CaO) b. Water (KO) c. Chlorine (CkL) (AS5) (TQ)

a. Calcium oxide (CaQ):Calcium atom has two valence electrons and Oxygsrsix valence
electrons.

° 2-
Cc;o + °.O:: ——-:ucaz““[: ':] — Ca0

b. Water (H,0):- Each Hydrogen atom has one valence electron andédxyas six valence

electrons.
® [ ] [ ]
H+..O.:+H _) ﬁem —_— HZO

c. Chlorine (Cl,): Each Chlorine atom has seven electrons in theémeal shell.

:(.33. +.(.Jz: —_— @e@ > ol

9. Represent the molecule H20 using Lewis notation(AS5) (TQ)
1. One atom has six valence electrons.
2. So it can achieve the electronic configuratibNeon by sharing two electrons, one with each
Hydrogen atom.

e e e .... ]
H+*03+ H —> H +0¢ H— HO

10. Represent each of the following atoms using L&notation: a. Beryllium b. Calcium c. Lithium

(AS5) (TQ)

a. Beryllium: Beryllium has two valence electron Be -
b. Calcium: Calcium has two valence electr0|Ca, ®

iy . . [ ]
c. Lithium:  Lithium has one valence electro Li

11. Represent each of the following molecules usihgwis notation: (AS5H) (TQ)
(a) Bromine gas (Bs)
(b) Calcium chloride (CaC})
(c) Carbon dioxide (CQ)
(d) Which of the three molecules listed abowantains a double bond?

(a) Bromine gas(Br):-

: Br°+- Br.--—> . or Br - Br

(b) Calcium chloride(CacCly):-

$CLo+%Ca"+oCIs —> Ca [:E:'l:] ) G
(1 b 5
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(c) Carbon dioxide(CO,):-

Gseces @K@E or 0=C=0

(d) Which of the three molecules listed above corntss a double bond?
Carbon dioxide (Cg) contains double bond.

12. Two chemical reactions are described below. (AS5) (TQ)
I) Nitrogen and hydrogen react to form ammora (NH3)
i) Carbon and hydrogen bond to form a molecie of methane (CH).
For each reaction, give:
a) The valence of each of the atoms involvadthe reaction.
b) The Lewis structure of the product that iSormed.

i) Nitrogen combines with hydrogen to form Ammo(iNHs).
N2 + 3H, — 2NH;

a) Valence of Nitrogen is 3 and hydrogen is 1.
b) The Lewis structure of NHS,

N
-N-+H+H+H _>H,N- (or) Q iy /|\
H | H

if) Carbon combines with hydrogen to form methadkl).
C+2H,— CH,

a) Valence of carbon is 4 and hydrogen is 1.
b) The Lewis structure of CHs,

H H
ud o ° : |
Co+H'+H +H'+H" — HesCooH — H—C —H
: |

H H

13. How Lewis dot structure helps in understandindgoond formation between atoms? (AS6) (TQ)
1. Lewis dot structure of molecule or ion shows tadams are bonded with each other.
2. Bonding electrons are indicated either by twts @o by a dash.
3. For example, a water molecule can be represéntetther of the following two diagrams.
4. Lewis dot formulae show only the number of vakerlectrons, the number and kind of bonds.

L X J | X ]
H:03 H—O o
L ¥ ]
H H
Lewis dot formula Dash formula
7
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14. What is octet rule? How do you appreciate rolef the octet rule in explaining the chemical
Properties of elements? (AS6) (TQ)
Octet rule:- The tendency of atoms to achieve eight electrotisaim outermost shell is known as
octeler.
1. The atoms of all elements try to attain either 8 electrons in their outermost energy levelolhi
is of maximum stability and hence of minimenergy.
2. If the compounds or elements satisfies octet that they became most stable.
3. Hence, they have high melting and boiling points
4. So | appreciate the role of octet rule in exptay the chemical properties of elements.
5. But some compounds like BFPCE violates octet rule.

15. Write the difference between ionic and covaler@ompounds?

lonic compound Covalent compound

1. They are formed by the transfer of electrank. These are formed by the mutual sharing pf
between two atoms. electrons between the atoms.

2. These are having high melting and boiling 2. These are having low melting and boiling
points. points.

3. These are soluble in polar solvents like | 3. These are soluble in non-polar solvents like
water. benzene and CLCI

4. These are highly reactive in polar solvents. Thkse are less reactive in polar solvents.

5. These posses ionic reactions and reaction$. These possess molecular and are slow at
are instantaneous. room temperature.

4 Mark Questions

1. Explain the formation of sodium chloride and catium oxide on the basis of the concept of electron
transfer from one atom to another atom? (AS1) (Q)
Formation of sodium chloride (NaCl}Y- Sodium chloride is formed from the elements sodjia)
and chlorine (C
Cation formation:- 1. The atomic number of sodium is 11. Its elect@unfiguration is 2, 8, 1.
2. Sodium loss one electron, it forms a cation'jad gets Neon (Ne) electronic configuration.

11Na - 10Na+ +e

Anion formation:- 1. The atomic number of Chlorine is 17. Its elemitaonfiguration is 2, 8, 7.
2. Chlorine receives one electron, ife an anion (C?Iand gets Argon(Ar) electronic configuration.

17Cl + € — 1gCI

These two oppositely charged ions Na+ and Cl- ggdtacted each other due to electrostatic
forces and forms the compound Sodium chloride (NacCl

Na+ +l€— Nad

Formation of Calcium Oxide (CaQ)- Calcium Oxide(CaO) is formed from the elements Datc
(Ca) and Oxygen (O).

Cation formation:- 1. The atomic number of Calcium is 20. Its eledgc@onfiguration is 2,8,10.
2. Calcium losses two electrons, it forms a c4@@?) and gets Argon(Ar) electronic configuration.

oCa - 10C612+ + 26
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Anion formation :- 1. The atomic number of Oxygen is 8. Its electramnfiguration is 2, 6.
2. Oxygen receives two electrons, it forms a arf@n@nd get a Neon(Ne) electronic configuration.

oCl + 26 — 1Cl %

These two oppositely charged ionTand CI* gets attracted each other due to electrostatic
forces and form the compound calcium Oxide (CaO).

Cd + 0 — CaO.

2. How bond energies and bond lengths of moleculelp us in predicting their chemical properties?
Explain with examples? (AS1) (TQ)
1. Bond length- It is defined as the distance between the 2 noéliie atoms which involved in
bonding.
2. Bond Energy- It is defined as the energy required to break tredlbetween 2 atoms of a
di-atomic comal compound in its gaseous state.
3. Generally, bond energies and bond lengths oécute help us in predicting their chemical
properties.
4. If a molecule is having low bond energy and ghd length values, it is a very active one.
5. They are having polar nature. They activelyipgte in chemical reactions.

6. For example- In lodine molecule, as the bond length betweeratbms is high due to its large
gizatoms.
7. So, amount of energy required for bond breakatmv. So, it is highly reactive in reactions.
0 1
i.e Bond energy —-—-— p—

8. So, higher the bond energy, more stable anddassive in case of chemical reactions.
9. Similarly, Melting and Boiling points of a subate can also be determined by this bond energies
and bond lengths.

3. Explain the formation of the following moleculesising valence bond theory. (AS1) (TQ)
a) N, molecule b) Q molecule.

a) Formation of N, molecule- 1. The atomic number of Nirogen is 7.

2. Its electronic configuration is 48< 2p.* 2p,* 2p,"* (or)

1s° 2s% _Zpl 2hid ap.
3. Suppose that 2px orbital of one ‘N’ atom ovesl#pe ‘2px’orbital of the other ‘N’ atom giving
opx - px bond, along the inter-nuclear axis.
4. Similarly 2g and 2p orbitals of one ‘N’ atom, overlap with gand 2p orbital of other ‘N’
atom laterally, respectively perpendiculamiter nuclear axis givernp, — p, andrt p, —p, bonds.
5. So, N molecule has a triple bond between two Nitrogemat

z

Y

x + x

N2 molecule

N-Atom N-Atom

b) Formation of O, molecule- 1. The atomic number of oxygen is 8.

2. Its electronic configuration is 48< 2p.2 2p,' 2p,' (or)

1 Sz 232 2pxz 2p_\'1 szl
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3. If the 2 orbital of one Oxygen atom overlaps with, Ppbital of another Oxygen atom and forms
ao py — p, bond is formed.
4. Similarly 2p orbital of ‘O’ atom overlaps with Zprbital of other ‘O’ atom laterally,
perpendicular to the inter nuclear axis givangp, —p, bond.
5. O, molecule has a double bond between two Oxygensatom

S

O-Atom O-Atom 0, Molecule

4. What is hybridization? Explain the formation of the following molecules using hybridization.
a) Be G, b) BR; (AS1 (TQ)

Hybridization :- The process of mixing of atomic orbital’s of ngaame energy to produce a set of
entirely new orbital’s of equivalent energy is knmoas hybridisation.

a) Formation of Bed,:- 1. The atomic number of Beryllium = 4.
2. Its electronic configuration is 48<. Since there are no unpaired electrons in thenzalshell.
3. In excited state 2s-orbital is first unpaired am electron is shifted to 2p-orbital.

4. Ground state electronic configuration of ‘Be’ HEERE

#s® 28t b st

5. Excited state electronic configuration of ‘Bg/ - - - D D
1s° 25" 2p0 2g° lont

6. Now there is hybridization between one ‘s’ ararbital.

7. Two orbital’s of same shape and energy comeeristence.

8. The overlap with p-orbital each of two chloretems forming two sigmaoj bonds.
9. The molecule formed is linear with a bond arigi€’.

Be
TSI >
Cl T IV E] By Cl
Hybrid orbitals D

b) Formation of Boron Trichloride (BCls):- 1. The atomic number of Boron is 5.

. Its electronic configuration is 418 2p".

. In ground state, it has one unpaired orbitaktizian form only covalent bond.

. To get trivalency, the 2s-orbital is unpaired #éme electron is shifted to 2p- orbital.

. Now in excited state the three unpaired orbitaldergo hybridisation giving rise to three hybrid
orbitals which are 18@part

6. Ground state electronic coﬁfiguration of ‘B;, - . . D D

18 28% * 25" 2p

abrhwnN

7. Excited state electronic configuration of ‘B; []

182 2s' 2pd 2p° 2p2
L 1

8. The three hybrid orbitals overlap with threerp#als from three Fluorine atoms forming three
sigma bonds.
9. The molecule formed is triangular planar.
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F
F
B F B)120°
F
F F
Hybrid Orbitals

5. Collect the information about properties and usg of covalent compounds and prepare a report?
(AS4) (TQ)
Properties of covalent compounds
1. Covalent compounds exists as gases (or) liqafittsv boiling (or) melting points.
2. In general, covalent substances are bad cormduaitelectricity.
3. These are freely soluble in non polar solvakesibenzene, carbon tetrachloride, but soluble in
polar solvents like water.
4. These are bad conductors of electricity.
5. They undergo molecular reactions.
6. Rate of reactions are low.

Uses of covalent compounds

1. 99% of our body, was made up of covalent comg@sun

2. Water is a covalent compound. We know its masgsu

3. Methane gas is used for cooking purpose.

4. Some covalent compounds are used for polyesters.

5. Covalent compound like Naphthalene balls ard tmehousehold purpose.
6. They are used for laboratory purpose and mealipirpose.

6. Write the properties of lonic and Covalent compands?
lonic Compounds- 1. lonic compounds are solids in state.
2. They have high MP and BP’s due to strong elstitic of attractions.
3. They soluble in polar solvents.
4. Their chemical reactivity is mole because obnad making and bond breaking.

Covalent compounds- 1. They are liquid and gases at room temperature

2. They have low MP and BP’s due to weak forcetéetion.

3. They soluble in both polar as well as non pstdvents.

4. They are less or moderate reactive becausenaf tmaking and bond breaking involved in
chemical reactions.

7. Write the postulates of valence shell electrons pair refsion (VSEPR) theory?
VSEPRT was proposed by Sidgwick and Powell (194®as further improved by Gillespie
and Nyholm (1957).
Postulates- 1. Every central atom in a molecule may possessyp&s of electron pairs bond
paird lone pair of electrons.
2. Lone pair of electrons may or may not preseiat mmolecules.
3. There are repulsive forces among these paieofrens. This follows,
Lone pair — Lone pair > Lone pair — bond pair >dypair — bond pair
4. The presence of lone pairs of electrons on akatom causes slight distortion of bond angles.
5. Hence the molecules deviate from their origstepe, to reduce the repulsive forces.
6. A multiple bond is treated as if it is a singlectron pair and the two or three electron pdis o
multiple bond are treated as a single supier pa
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Note :- The shapes of the molecules are depends on boeldicigons and lone pair of electrons.
Obseve the following table for an ide&nown about the shape of the molecules.

S.No| No. of bond| No. of loan | Bond angle | Shape of the moleculg Example
pairs pairs
1 2 180 | Linear BeCJ
2 3 120 | Trigonal-planar. BF
3 4 1628 Tetrahedron CH
4 3 1 16%8 Triagonal pyramidal N
5 2 2 16’ V-Shape KO

Written by :- Gali Sreekar M.Sc, B.Ed Chirala, Prakasam Digict. 9440234404, 9700842884
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Chapter-11
ELECTRIC CURRENT

1 Mark Questions

1. Give one live example which provides evidencerfthe motion of charge in the atmosphere?
Lightning.

2. Define conductors?
Conductors:- The material which allow the current passesughothem is called conductors.
Ex:- All metals.

3. Define Insulators or non-conductors?
Insulators:- The material which do not allow the current asthrough them is called insulators.
Ex:- Plastic, rubber, wood etc.

4. Define Semiconductors?
Semiconductors- The material which allow the current partialiggses through them is called
semiconductors.
Ex:- Silicon and Germanium.

5. What is Electric current? Write their units?
Electric current:- 1. Electric current is defined as the amountharge crossing any cross section of
the conductor in one second.

. lectric ch
Electric current(l) =ectic charge()

time interval(t)

2. The Sl unit of electric current is ampere dedditg A.

6. Define Ampere?
Ampere:- 1. If one coulomb of charge crosses any crosaseof the conductor in one second, then
the electric current flothsough that conductor is “1 Ampere”.
2. It is denoted with the letter A.

3. 1 Ampere =224 01 A=1Cls
1 Second

7. Write the value of magnitude of electric charge?
The magnitude of electric charge ‘e’ is 1.602 x40

8. What is the value of drift speed or drift velody of the electrons in a conductors?
Vg = 7x10° m/s = 0.07mm/s.

9. How can we measure electric current?
1. Generally an ammeter is used to measure electnient.
2. It is always connected in series to the circuit.

10. What is electric potential difference or voltag?
Potential difference- The work done to move a unit positive charge fraora point to another it is
edllas potential difference or voltage.
2. It is denoted with the letter *V'.

_Workdone(W)
VOltage (V) -m
3. Its Sl unit is Volt'.
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Define the word emf?
emf:- emf is defined as the work done by the chenfmale to move unit positive charge from
negative terminal to positive terminal of the biatte

Define volt?
Volt:- If 1 Joule work is done to move 1 coulomb of ggsicharge from one point to another, then
the electric potential difference between those pwinits is 1 ‘volt'.

_ 1]Joul
1 volt 1Coloumb’

How can we measure potential difference or emf?
1. Generally a volt meter is used to measure paladifference or emf across an electric device.
2. It is always connected in parallel to the eledtircuit.

Why does a bulb glow immediately when we switaim ?
When we switch on any electric circuit, irrespeetof length of the connecting wire an electricdiel
is set us throughout the conductor insteetasly due to the potential difference of the seur
connected to the circuit.

State the ohm's Law ?
Ohm's Law:- The potential difference between the ends of a ectod is directly proportional to the
electric curremisping through it at constant temperature.
i.e Vo |
=V=IR
hére R is called resistance of the conductor.

What is resistance ?
Resistance 1. The resistance of a conductor is defined as thiwdt®n to the motion of the
electrons in adoctor.
2. The Sl unit of resistance is ohR)j(

Define Ohm?
Ohm(Q):- If 1 Ampere of electric current passes betweengwiats of potential differences 1 volt,
then the resistabewveen them said to be 1 ohm.
_ 1Volt _1
1 Ohm o (or) 1Q= m
What is resistor ?

Resistor- The material which offeas resistance to the amotf electrons is called resistor.

What are ohmic and non-ohmic conductors?
Ohmic conductors- The material which obey the ohm’s law is calledhahconductors.

Ex:- All metals.

Non-ohmic conductors- The material which do not obey the ohm’s lawafied non-ohmic
conductors.

Ex:- LED.

What happens to our body if we touch live wiref 240V?
1. The current passing through our body when weht@ulive wire of 240V is given by,
| = 240/100000 = 0.0024A.
2. When this quantify of current flows through thedy the functioning of organs inside the body
gets disturbed.
3. This disturbance inside the body is felt asteleshock.
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What is meant by a electric shock?
Electric shock- The potential difference exists between one gkitie body and another part is
called an efecshock.
(or) The electric shock is antined effect of potential difference, electricremt and
resistance of the human body.

What is multi meter?
Multi meter :- A multi meter is an electronic measuring instaminthat combines several
measurement functions like eleatticrent, electric voltage, electric resistancene unit.

Name the instrument used to measure both eletrcurrent and potential difference ?
Multimeter.

Why doesn’t a bird get a shock when it standshaa high voltage wire?
1. When the bird stands on a high voltage wiresetieno potential difference between the legs of
the bird because it stands on a single wire.
2. So no current passes through the bird.
3. Hence, it doesn’t feel any electric shock.

What are the factors that affecting the resistace of a material ?
The factors affecting the resistance of a materia)
1. Temperature.
2. Nature of a material.
3. Length of a conductor.
4. Area of a crossection.

Define resistivity (or) specific resistance & material? What is its S.I unit?
Resistivity:- 1. It is the resistance per unit length of & aross section of the material.
2. It is denoted with the lettep™
3. The S.I unit of resistivity is ohm meté&2-(n).

Define conductivity and write their units?
Conductivity :- 1. The reciprocal of resistivity is called cortiuity (o).
2. Its units are mho-m.

What is meant by a electric circuit?
Electric circuit:- A closed path created by the connecting wiresuiina battery along which
electrons can flow is called auit.

When kirchhoff's rules are applicable in Electrc current ?
The kirchhoff's rules are applicable to any DC witrcontaining batteries and resistors connected
in any way.

Name the two kirchhoff's laws ?
1. Junction Law 2. Loop Law

What is meant by a Kirchoff’s junction law?
The junction law:- At any junction point in a circuit where the currean divide, the sum of the
currents into the junction must equal the sum efdinrents leaving the junction.

What is meant by a Kirchoff’s loop law?
The loop law.- The algebraic sum of the increases and decreagpesantial difference across
vargocomponents of a closed circuit loop must be.zero
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What is electric power ? Write the S.I unit ofelectric power ?
Electric power:- 1. Electric power is the product of potential diffecerand the current.
Ped
2. The S.1 unit of electric power is watt.

Which type of charge flows through an elecric ike when it is connected in an electric circuit ?
Negative.

What is electrical energy? Write the S.I unit belectrical energy?
Electrical energy.- 1. Electrical energy is the product of powed &éime.
Electrical energy = Powestime.
2. Units of electrical energy is W-s and KWH.

How should we connect the fuse in house wirirggrcuit ? In series parallel ? Why?
The fuse wire in house wiring circuit is connecirederies. When the current exceeds the safely
limit, the fuse wire melts and breaks the circuiiie electric installations are thus saved from
getting damaged.

Why do we use fuses in house hold circuits?
To prevent damages due to over loading and higrepsupply, we connect an electric fuse to the
house hold circuits.

What is a value of 1IKWh in joules (AS1) (TQ)
1KWh = 1000 wx 1 hour
=1000x% 3600 sec (1W= 1Joule/ sec)
=36x 10° Joules
=3.6x 10° Joules.

Silver is a better conductor of electricity tha copper. Why do we use copper wire for conduction
for electricity? (AS1) (TQ)

1. Silver is a better conductor of electricity thampper.

2. But silver is a costly metal than copper.

3. Hence copper is widely used for conduction fecteicity.

Why do we consider tungsten as suitable matelitor making the filament of a bulb? (AS2) (TQ)
Tungsten is a suitable material for making filamenthe bulb because,
1. It has high resistance(5.56 $1Q-m).
2. High melting point(342ZF).
3. High temperature coefficient of resistance.
4. It emits bright light.

Are the headlights of a car connected in series parallel? Why? (AS2) (TQ)
Head lights of the car are connected in parallelbse one of the lights in the parallel combination
fuses are fails other head light kegpsking.
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2 Mark Questions

1. Write the difference between potential differene and emf? (AS1) (TQ)

Potential difference

emf

1. The work done by the electric force on o
unit positive charge to move it through a
distance ‘I’ from one point to another is

n&. The work done by the chemical force to
move unit positive charge from negative
terminal to positive terminal of the batter)

called potential difference. is called emf.

2. Potential difference is calculated for any| 2. EMF is calculated for the battery.
two points in the circuit.
3. Potential difference, v% :% 3.emfe = W=k,

q
The Sl unit of emf is ‘Volt'.
emf is measured by using the voltmeter.

"4,
05.

4. The Sl unit of potential difference is ‘Volt
5. Potential difference is measured by usin
the voltmeter.

2. What are the factors one which the resistance ebnductor depends? Give the corresponds the
relation?  (OR) Derive R P .(AS1) (TQ)
1. The resistance of a conductor is directly propnal to the length of the conductor.

e, R ...... (@8]
2. The resistance of a conductor is inversely griignal to the area of a cross section of the
conductor.
e, RO-..... (2)

3. From (1) and (2), we get[R%: R= p% .

Whepeis a constant called specific resistance or tiesig.
4. The S.I unit of resistivity iQ- m.

3. Explain Kirchhoff's laws with examples? (AS1) (Q)
Kirchhoff's laws: - Kirchhoff, in 1842, gave two general laws whick axtremely useful in
analyzing electric circuits. They arel. Theciiom law 2. The Loop law.

1.The Junction Law: - At any junction point in a circuit where the currean devide, the sum of
the currents into thagtion must equal the sum of the currents leathegunction.

Example:- 1. In the figure A is called junction.
2. From the figure, we have Therefore, 4 + Ig = lo+I3+]s.

2. The Loop Law - The algebraic sum of increments and decrementstanpal differences across
various comporsenita closed circuit loop must be zero.
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Example:- 1. Let us apply Kirchhoff's second law to the abdigure, for the loop ACDBA,
Vo + LRy, — 1R1+V1 = 0.
2. For the loop EFDCE, t#l2) R3 — bR2 + Vo = 0.
3. For the loop EFBAE, 1fll;) Rz — hR;+V1 = 0.

4. Explain over loading of household circuits? (ASLTQ)
Over loading:- 1. Generally we observe the values noted on th&atigeters fixed at home as
follows.
Potential difference = 240V.
Electric current = 5A — 20A.
2. This means the line wires that are enteringriber have a potential difference of 240 V.
3. The minimum and maximum limit of current thahdee drawn from the mains is 5A to 20A.
4. If the current drawn from the mains is more tB8A then over heating may occur and causes fire.
5. This is called over loading of household circuit

— — e ——

Fan

Fuse
20A

\—z4ov—/

5. Why do we use fuses in household circuits? (AS@Q)
1. The fuses are consists of a thin wire of lowtimglpoint.
2. The minimum and maximum limit of current thahdze drawn from the mains is 5A to 20A.
3. When the current in the fuse exceeds 20A, tine wall heat up and melt.
4. If fuse melts the circuit is open and no curgadsing through the home appliances.
5. Hence all the electric devices are saved fromadge that could be caused by overloading.
6. So, a fuse is a safety device that does nawalloy unduly high electric current to flow through
electric circuit.

6. Why don’t we use series arrangement of electricappliances like bulb, television, fan and others
domestic circuits? (AS1) (TQ)
1. If the electrical appliance are connected in ser@sbination then same amount of current passes
through them.
2. All the appliances start working all the time.
3. We cannot operate them individually.
4. If one of appliances is damaged, all the appéarare stopped working.
5. Hence we don’t connect series arrangement ofredal appliances like bulb, television, fan etc.
6. So, the appliances are connected in paralletwlives same potential difference.
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7. a) Take a battery and measure the potential défrence make a circuit and measure the potential
difference when the battery is connected ia circuit. Is there any difference in potential
difference in battery? (AS4) (TQ)

b) Measure the resistance of a bulb (filamenth open circuit with a millimeter. Make a circuit with
elements such as bulb, battery of 12v an@¥in series. Close the key. Then again measure the
resistance of same bulb for every 30 secandRecord the observations in a proper table. What
can you conclude from above results?

a). We do not find any change in potential diffeeof the battery.
b). The resistance of the bulb increases due tease in temperature of the bulb.

8. Draw a circuit diagram for a circuit in which tw o resistors A and B are connected to measure the
potential difference across the resistor A? (AD (TQ)

©
PAVAVAVLAVL VN PPN ey
A B _
N A, B — Resistors.
al | V — Voltmeter.
Battery

4 Mark Questions

1. Explain how electron flow causes electric curregrwith lorentz — Drude theory of electrons? (AS1)
(TQ)
1. Drude and Lorentz, scientists of 19th centurgppsed that conductors like metals contain large
number of freelectrons as while the positive ions are fixechirtlocations.
2. The arrangement of the positieas are called lattice.
3. When the conductor is in an open circuit. Tlotrehs move randomly in latice space as shown in

the figure.
-7 4
7 - f
AR AN SO

Random motion of electrons in open circuit

4. If we imagine any cross section, the numbeleaxfteons, crossing the cross section from left to
right in one second is equal to that of eledrpassing the cross section from right to leftrie o
second.

5. Hence the net charge moving along a conductougji any cross section is zero.

6. When the ends of the conductor are connectdtetbattery through a bulb, the bulb glows

because energy flow takes place from battetii¢ bulb.

7. This is because the orderly motion of electrons.

8. When the electrons are in ordered motion, th@tde a net charge crossing through any cross

section of the conductor as shown in the ggur

Ordered motion of electrons in closed circuit

9. This ordered motion of electrons is called electurrent.
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2. How does a battery work? Explain ? (AS1) (TQ)

4.

8.

9.

1. A battery consists of two metal plates(electsd@md a chemical(lectrolyte).
2.
3. This electrolyte exerts a force called chemicaie (Fc) to make ions move in a specified

The electrolyte consists of positive and negabns which move in opposite directions.

direction.
Positive ion move towards one plate and accuwola that, as a result this plate becomes
positively charged (Anode).

. Negative ions move to another plate and accusmolathat. As a result this plate becomes

negatively charged.

. This accumulation continues till both plates sufficiently charged.

000 @-g.

. But the ions experience another force calledteteforce (Fe), when sufficiently number of

charges accumulated on the plates.

The direction of Fe is opposite to Fc and magl@tdepends on the amount of charges
accumulated on plates

The accumulation of charges on plates is coatiatill Fe becomes equal to Fc. Now there will
not be any motion due to balance of Fe and Fc

10. The new battery that we buy from the shop teutthe influence of balanced forces. This is the

reason for constant potential differencevieen the terminals of battery.

11. When a conducting wire is connected to termsinathe battery, a potential difference is created

between the ends of the conductor whichgetsn electric field throughout the conductor.

® R, Fos— # T b Lk o— I ® ". L] * ® 5 §

| ® —o- 4 +

Iy " € == & 1 e & o : .3
—— —— - e |

© F op— # ‘—'—'F P —— e o @ L

| Fc'—" L — Fl G Fc —— +| ® +

® —— + S p r e @ e ©® ®

12. The large number of electrons in the conduntar the positive terminal of battery is attracted
by it and start to move towards positive tieah

13. As a result the amount of positive change enlate decreases.

14. So Fe becomes weaker than Fc and Fc pullsinegats from anode towards cathode.

15. The negative terminal pushes one electrontird@onductor because of stronger repulsion
between negative terminal and negative ion.

16. Hence, total number of electrons in a condugigrains constant during current flow.

3. How can you verify that resistance of conductas temperature dependent? (AS1) (TQ)

1. Measure the resistance of the bulb when it gien circuit, using a multimeter.
2. Note the reading in your book.
3. Connect the circuit as shown in figure.

@Bulb
L

Al

+] -
L i hY
I \.J

I
Battery Key

4. Switch on the circuit after a few minutes switdhthe circuit and measure the resistance of bulb
using multimeter.
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5. Note this reading in your note book.

6. The value of resistance in second instance e than the resistance bulb in open circuit.

7. When bulb is connected in a circuit and currempiassed through it, the bulb gets heated. This is
responsible for increase in the resistandmutd.

8. Hence the value of resistance of conductor dipen temperature for constant potential
difference between the ends of conductor.

4. What do you mean by electric shock? Explain hovt takes place? (AS1) (TQ)

1. If we touch a line wire of 240V, 0.0024A currdiotvs through our body.

2. Due to this functioning of organs inside our ypget disturbed.

3. This disturbance inside our body is felt astel@eshock.

4. If the current reaches 0.07 A, it effects thectioning of the heart and if this much currentgess
through the heart for more than one seconduldcbe fetal.

5. This can be experienced if there is a potedtfidrence between one part of the body and another
part.

6. The electric shock is a combined effect of piatdifference, electric current and resistance of
the human body.

5. How do you verify that resistance of a conductais proportional to the length of the conductor for
constant cross section area and temperature? $4) (TQ)
Aim:- To verify the resistance of a conductor is projpmai to the length of the conductor.
Appratus:- A cell, an ammeter, iron spokes of different leisgblat same area.

P Q

Al

+||'

@) o—|

I
Balttery Ammeter Key

Procedure- 1. Make the circuit or shown in the figure.

2. Then connect one of the iron spokes betweerdfan

3. Measure the value of current using the ammet@nected to circuit and note it in your note book.

4. Repeat this experiment for other lengths of spakes.

5. Note the corresponding values of currents irr ymtie book as shown below.

S.No | Length of spoke | Current
1
2
3
4

6. We observe that current decreases as the lehgffoke increases.

7. We know that resistance increases as currentases.

8. Hence we resistance of iron spoke increasds &ngth increases.

9. Hence we conclude that the resistance of condigctirectly proportional to length.

i.e Ral

6. Deduce the expression for equivalent resistance tiree resistors connected in series? (AS1) (TQ)
When an end of one resistor is connected to thmbieg of the next resistor and so forth, the
resistors are said to be connecteseries.
1. In series combination, the total potential défece across the series combination of resistor is
equal to sum of voltage across théeviddal resistors.
i.eV=V;+V+V3--—---- (1)
2. Connect the circuit as shown in figure.
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AAA AAA AAA.
Ri Rz Rz
N I
+1 - - +
—@)—®)
Battery  Ammeter Key

3. The cell connected across the series combinafithree resistors maintains a potential diffeeenc
(V) across the combination.
4. Let us replace the combination of resistorhéé resistors by a single resist@g, Ruch that
current doesn’t change.
Reqis given by,
\%
qu =
5. The potential differences; W5, V3 across the resistorg Ry, Rs respectively are given by,
Vi=IRy; V2= IRy V3 =1R;  ( Since from Ohm’s law)

6. Since resistors connected in series combinafon.

V=M+V,+V;
= IR+t IR + IR3
=Rt R+ Ry)
IR=1 (R +R+Ry) (SinceV = IReq)
B=Ri+R+Rs

The equivalent resistance of the combinasoggual to sum of the individual resistances.

7. Deduce the expression for equivalent resistance ftiiree resistors connected in parallel? (AS1)
(TQ)
When two or more resistors are connected betweerdmmon points whose end will be at higher
potential and other at lower potential icirauit, the resistors are said to be in parallel.

For parallel combination, we know that
1. The total current(l) flowing into the combinatis equal to the sum of currents passing through
the individual resistors.
2. The potential difference is same in all resstmnnect the circuit as shown.

I
AAA
A Ri N\
AL by aaaan—s B

R2

A \L_AAAA’\J A ]

Rs

=f:

Battery

3. The cell connectea across tnree resisiors masae same potential difference across each
resistor.

4. The current (1) divided intq,ll,, I3 which flows through resistors;RR;, Rs Respectively.

5. Let replace the all resistors with equivalelststance Req.

Equwalent reS|stance,eR S A (1)

Req

6. Similarly, Il— y bh=— and lg—R—

7. Since Re5|stance in parallel combination. So, L+ L + I3
10
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\% — l + \% \% .
Req Ri Rz Rs

1 1 1 1

R1RzR
(o) R =z——atels
RiR2+R3R3+R3R;

When resistors are connected in parallel, the recg of their equivalent resistance is equal
to the sum of the reciprocals of the individualsstances.

8. Why should we connect electric appliances in pallel in household circuit? What happens if they
are connected in series? (AS2) (TQ)

Advantages of parallel circuit- 1. In one of the component is switched off, otherks properly.
2. Each appliance gets same voltage.

3. Total resistance of the circuit decreases oreasing number of output devices.

4. So the current draws more current from the msupply.

Disadvantages of series circuitl.More the components circuit has the greater wiitb€eesistance.

2. All the appliances start working all the timee\dannot operate them individually.

3. If one of appliances is damaged, all the appéarare stopped working.

4. The electrical appliances need current of widiigrent values to operate properly. But in serie
same current flows through eaghick.

9. State Ohm’s law? Suggest an experiment to verittyand explain the procedure? (AS3) (TQ)

Ohm’s law:- At constant temperature, the potential differene®vieen the ends ofanductor is
directly proportadrio electric current passing through it.

Verification :-
Aim:- To verify the Ohm’s law To show that the ra‘fids a constant for a conductor.

Appratus:- Five dry cells, of 1.5v each, conducting wiresaammeter thin iron spoke, a voltmeter,
LED and key.
Procedure- 1. Connect a circuit as shown in figure.

Ei: Volt meter

Iron spoke

AL

{ @
A o) —
I

Baltery Ammeter Key

. Solder the connecting wires to the ends of gpoke. Close the key.

. Note the readings of current from ammeter artinaier reading in following table.
S.No| Potential difference(v) | Current (I) | Y = constant

I

1
2
3
4

[OSIN\)

4. Now connect two cells instead of one cell icw@ir. Note the values of ammeter and voltmeter and

record then in above table.
. Repeat the same for three cells, four cellsfixmedcells respectively.
. Record the values of V and | respectively tchezase in the table.

7. Find% for each set of values.

o 01
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9. We notice tha% is constant.
i,eVal=> % = Constant.

10. This constant value is known as resistancéll. SB=V=IR.
Hence Ohm's law is verified.

10. How can you appreciate the role of a small fuse house wiring circuit in preventing damage to
various electrical appliances connected in@rcuit? (AS7) (TQ)

. A fuse wire is a thin wire made up of a highstsice material and has low melting point.

. The fuse wire should be connected in series @ébtrical device.

. So, the entire current from mains must passitiirahe fuse.

. When the current in the fuse overloaded, the gat heated and melted.

. Now the circuit becomes open and prevents tve ¢f current.

. Hence, all the electrical appliances are sar@d flamage that could be caused by overload.

. So, | appreciate the role of small fuse in housig circuit in preventing damage to various
electrical appliances.

~NOoO oI, WNBE

Problems

1. Two bulbs have ratings 1OOW 220V and 60W, 220Which one has the greatest resistance? (AS1)
1. We know that, P -—=> R=—

(220)2 48400

2. For the first bulb, P & =
R 100 100

= 484)

(220)2 _ _ 48400
60 60

3. For the second bulb, P'i— = 806.8

4. The second bulb having the 60W, 220W has thatgr resistance.

2. A wire of length 1m and radius 0.1mm has a redence of 10@. Find resistivity of the material?
(AS1) (TQ)
Given:- | =1m, r= 0.1 mm= Ibm, R= 10@
Resistivity,p="?
Area of cross section of the wire, Aer’ = 3.14 x (1)* = 3.14 x 1¢m?%

100 X 3.14 x 10~ 8

Restivity,p = % = =3.14 x 10 Ohm-meter.

3. Suppose that you have three resistors each oflva 30Q2. How many resistors can you obtain by
various combinations of these three resistord?raw diagrams in support of your predictions. (AS2

Given:- R =R =R;=30Q.
1. If the resistors are connected in series, éWfecesistance is 4.
R =R+ R + R; =30+30+30 = 90. R, .

2. If the resistors are connected in parallel,ctife resistance i$0Q. R,

1 1 1 1 _ 1 1 1 _1+1+1 _ 3 _ 1 1 _1 .————MM/———C

—=—+—+4+—=—+—+—= e

R R; R, Rz3 30 30 30 30 30 10 R 10 R,

=R =10Q. ___/\W,n-——
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3. If two resistors are in series and other one marallel then effective resistance isQ0
1_1 1 1,1 _1 .1 _3+1_4 _1

- = = = 4+ —= —_ = R, -
R Ry Ry+Rz 30 30+30 30 60 60 60 20 ’lWl
1_1 _ -— o
-=—= R =20Q. :
R 20 R, R,
M MW

4. If two resistors are in parallel and other anmiseries then effective resistance iIQ60

R,
R,
—W— —
%x
4. In the figure below the potential at A is when the potential at B is zero. (AS7) (TQ)
1A > V=0
s —A— | o
2v

Applying Kirchhoff's law, W —(1%x5)-2=\

:>VA-5-2:O
= Vpo—7=0
= Va=T7V.

5. Observe the circuit and answer the questions gn below. (AS7) (TQ)

+
1 g Vi
G i Va
+
- +
ZTV2=14V 4E Va=8V

Q1. Are resistors 3 and 4 in series?
Yes, resistors 3 and 4 are in series because attitoonnection is possible.

Q.. Are resistors 1 and 2 in series?
No, 1 and 2 are not in series because differentegabf current flow.

Qs. Is the battery in series with any resistors?
Yes itis in series for Yand \4.

Q4. What is the potential drop across the resistor?
The potential drop across the resistor ‘3’ i5=8V.
Because 3 and 4 are in series. So the potentipligy®; + V3 = 8+Vs.

Combination of 3 and 4 is parallel to 2. So V,=V3+ V4

=14=V;+8 = V3=14-8= V3= 6V.
13
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Qs. What is the total emf in the circuit if the potertial drop across the resistor 1 is 6V?
The total emf in the circuit, = V; +V, = 6+14 = 20V.

5. If the resistance of your body is 1000@ what would be the current that flow in your body when
you touch the terminals of a 12V battery? (AS7/TQ)
Given: - V=12V
R =1, 00,000
i =?

12
1,00,000

From Ohm’s law, i =§-: =0.00012 Ampere.

=~ Current flows in body = 0.00012A.

6. A uniform wire of resistance 10@ is melted and recasts into wire of length doublehtat of the
original. What would be resistance of the new e formed? (AS7) (TQ)

Given: - Ri=10@ I =" (Say)
R="? =2
. Ry _ 1580 #100,_ W2 100 _ 1 N
Formula:- R_z_ E R_2 = Qe R_Z =7 = R, =400

7. A house has 3 tube lights, two fans and a Telsion. Each tube light draws 40W. The fan draws
80W and the Television draw 60W. On the averagé all the tube lights are kept on for five
hours, two fans for 12 hours and the televisiofor five hours every day. Find the cost of electa
energy used in 30 days at the rate of Rs. 3.08r KWH? (AS7) (TQ)

Energy consumed by 3 tube lights in a day gx t = 3x40Wx5h = 600 Wh.
Energy consumed by 2 fans in a day | x t = 2<x 80W x12h = 1920 Wh.
Energy consumed by television in a day B x t = 60Wx 5h = 300 Wh.
Total energy consumed in a day = 600 + 1920 + 32826 Wh.

Total energy per month = 2820 WIB0 = 84600 Wh = 84.6 KWh.

€o$1 unit charge = Rs. 3.00/-
=~ Cost of 84.6 Watts = 84.6 x 3 = Rs. 253.8/-

8. Draw a graph between V and | where V is the poteial difference between the ends of the wire
and ‘I is the current through it? Whatis the shape of the graph? (AS5)

Y Y
» S

> X > X
—3 Voltage —> Voltage

o| —> Ampere
—> Ampere

For conductor For semiconductor

Written by :- Gali Sreekar M.Sc, B.Ed Chirala, Prakasam Ditrict. 9440234404, 9700842884
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Chapter-12
Electromagnetism

1 Mark Questions

1. What is meant by an electromagnetism?
Electromagnetism- The branch of science which deals with the elecagnetic phenomena i.e.
magnetism proed by an electric current.

2. What is meant by a magnetic flux? Write their unts?
Magnetic flux (®):- 1. The number of magnetic lines passing throtgiptane of area ‘A’
perpendicular to the fieldc@led magnetic flux.
2. It is denoted byd'.
3. Its units are ‘Weber’.

3. Define Magnetic Flux density or magnetic fieldriduction?
Magnetic flux density (B):- Magnetic flux density is defined as the ratiolakfpassing through a
plane perpendicular to field &nel area of the plane.

_Magnetic flux (o)
Area (A)

Magnetic flux, B
2. Its units are Weber/

4. What is meant by a solenoid?
Solenoid- A solenoid is a long wire wound in a close packelix.

Magnetik lines in a solinoid

5. See figure, magnetic lines are shown. In whatreiction does the current through wire flow?

(AS1) (TQ)
1. In the diagram the magnetic lines are in amckiwise direction.
2. According Ampere right hand rule the directadrcurrent is vertically upwards.

6. A bar magnet with North Pole facing towards coilmoves as shown in fig.-3. What happens to
magnetic flux passing through the coil? (ASI)rQ)

-+~

N

When the north pole of a bar magnet is moved tosvire coil, magnetic flux of the coil increases.
This gives induced currienthe coil.

1
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7. A coll is kept perpendicular to page. At P, curent flows into the page and at Q it comes out |,
the page as shown in figure Q-4. What is therdiction of magnetic field due to coil? (AS1)(TC

O]

1. At the top i.e. near Q, the direction of thegmetic field is anti clock wise direction.
2. At the bottom i.e. near P, the direction of tiegnetic field is clock wise direction.

=
P
X)

8. The direction of current flowing in a colil is slown in figure. What type of magnetic pole is formed
at the face that has flow of current as showin figure? (AS1) (TQ)

1. North Pole is forms at the face that has fldwwrent as shown in the figure.
2. Here the current is in anti clockwise direction.

9. State the Faraday's Law?
Faraday's Law:- The induced EMF generated in a closed loop is egudle rate of change of
magnetic flux passingptigh it.

10. State the Lenz's Law?
Lenz's Law:- The induced current set up in the coil is in sudiraction that it opposes the changes
in the flux.

11. What is right hand thumb rule?
Right hand thumb rule:- If you hold the current carrying wire with yought hand in such a way
that the thumb is in the direction of current ameint the curled fingers show the direction of
magnetic field produced around the wire.

12. State Fleming’s right hand rule?
Fleming’s right hand rule:- Stretch the forefinger, middle finger and thumbtually perpendicular
to each other, the fore finger gives the directibmelocity of charge or current (1), middle finger
points to the direction of field (B) then the thumgilbes the direction force.
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2 Mark Questions

1. Are the magnetic lines closed? Explain? (AS1) ()
1. Yes, magnetic lines are always forms closeddaom any two field lines can never intersect each
other.
2. Inside the magnet the direction of magneticsiagforce is from South Pole to its north pole.
3. Outside the magnet each line comes out fromhNote and goes into the South Pole.
4. Thus, the magnetic lines of force are close@doo

Magnetic lines

Bar magnet

2. Why do the picture appear distorted when a bar ragnet is brought close to the screen of a
television? Explain (AS1) (TQ)
1. Television has a picture tube which produce®ton of electrons on the screen.
2. These electrons are affected by magnetic fiebar magnet.
3. Because the magnetic field exerts a force erel&ctrons reaching the screen.
4. So the picture destroyed when a bar magnebisghit close to the screen of a television.

3. Symbol ‘X’ indicates the direction of a magnetidield into the page. A straight long wire carrying
current along its length is kept perpendicular © the magnetic field. What is the magnitude of fore
experienced by the wire by the magnetic fieldhlwhat direction does it act? (AS1) (TQ)

1. The force experienced by the wire due to magriietid, F=BIL.
Where B = Magnetic field induction.

i

| = Electric current through wire. /4 didlll
L = Length of the wire. x x xfix x L
2. Applying the Fleming left hand rule, >, L i

B = Into the plane.
| = Along the wire from Q to P.
L= Towards left.

3. So, the direction of force is towards left side.

4. Explain Faraday'’s law of induction with the helpof activity? (AS1) (TQ)

Bar magnet

Sensitive galvanometer

3
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1. Connect the two terminals of a coil to sensitpalvanometer as shown in the figure.

2. Push a bar magnet towards the coil whose pofthis facing towards the coil.

3. While the magnet is moving towards the coil,ieedle in galvanometer deflects, showing that a
current has been set up in the coill,

4. If the magnet is moved away from the coil, hieedle in the galvanometer again deflects buten th
opposite direction.

5. Which means that a current is set up in theiodhe opposite direction.

6. Whenever there is a continuous change of mexgihet linked with closed coll, the current is

generated in the coil.
7. This is one of the form of Faraday’s law.

5. Rajkumar said to you that the magnetic field lires are open and they start at North Pole of bar
magnet and end at South Pole. What question® gou ask Rajkumar to correct him by saying
“field lines are closed”? (AS2) (TQ)

. Are these magnetic field lines are closed ondpeps.

. How do the magnetic field lines behave insiderttagnet?

. What is field lines indicate?

. What is the direction of the magnetic field Bnaside the magnet?

. Are the direction of field lines is from its SbwPole or North Pole?

. Why the magnetic compass needle following aedipath from one pole to another?
. Can you say now, the magnetic field lines arnamr closed?

~NOoO o~ WNBE

6. As shown in figure both coil and bar magnet mowein the same direction. Your friend is arguing
that there is no change influx. Do you agreeith his statement? If not what doubts you have?
Frame questions about doubts you have regardjnchange in flu? (AS2) (TQ)

—
v
—
1. Yes, | will agree.

2. The induced EMF will not produce when the caillanagnet are moving in the same direction
with same velocity.
3. Hence my friend’s argument is correct.

| have the following droughts- 1. What happened if both magnet and coil movamesdirection?
2. What happens if both magnet and coil move jposjie direction?

3. Does the coil changes its orientation?

4. What is the direction of current in the coil?

5. Is the coil moving with same velocity of thattbé magnet?

6. If both move in same direction, is there ankdige of flux with the coil?

7. When North pole is moved towards the coil wedhe direction of current?

8. If the magnet is reversed, what is the directibourrent in the coil?

7. Collect information about generation of currentby using faraday’s law? (AS4) (TQ)
1. Faraday’s law is change in magnetic flux indue®F in the coil.
2. Electric current can be generated by movingilalwmugh a magnetic field.
3. This is applicable to both alternate current YA@d direct current (DC).
4. Transformer also works on principle of electrgmetic induction, which used to transmit the
current.

4
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5. If the wire is made into a loop in the magnéttd, we can get the continuous current.
6. The more loops of wire passing through the miagfield, then higher the voltage that is created.

8. How do you appreciate the Faraday’s law, whichsithe consequence of conservation of energy?
(AS6) (TQ)

1. Law of conservation of energy says energy neltkecreated nor be destroyed but can be
converted from one faoranother.

2. Faraday's Law says whenever there is a contscisange of magnetic flu linked with a
closed coll, a currengé&nerated in the coil.

3. This induced emf is equal to the rate of chasfgeagnetic flux passing through it.

4. We have to do some work to move the magnet gtiraucell. This work produced energy.

5. This energy is converted into electrical enangthe coil.

6. So conservation of energy takes place in ele@gmetic induction.

7. So, | appreciate the Faraday’s law, which iscthregsequence of conservation of energy.

9. Give a few applications of faraday’s law of indation in daily life? (AS7) (TQ)
Applications of faraday’s law:-
1. During the security check, people made to wai&gh a large upright coil which produces a
weak Ac magnetic field.

2. If we are carrying any significant quantitigsron, the magnetic flux changes and the induced
current generated in the colil triggers an alarm.

3. The tape recorder which we use to listen to sg¢ag record voices works on the principle of
electromagnetic induction.

4. The principle of electromagnetic induction ie ttase of using ATM card when it's magnetic strip

Is swiped through a scanner.
5. An induction stove works on the principle ofatemagnetic induction.
6. Transformers, electrical generators work orpttreciple of electromagnetic induction.

10. What are the differences between electric mot@nd a generator?

Electric motor Generator
1. Motor converts electrical energy | 1. Generator converts mechanical
into mechanical energy. energy into electrical energy.
2. It works on the principle of 2. It works on the principle of
Fleming's left hand rule. Fleming’s right hand rule.
5
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4 Mark Questions

1. Explain the working of electric motor with a ned diagram? (AS1) (TQ)
Electric motor:- It is a device which converts the electrical egengo mechanical energy.
Principle:- When a current carrying conductor placed in a ratigtield experiences a force, the
directiohforce is given by Fleming’s left hand rule.

Anti clockwise
) rotation

T Current reverse at half
rotation

——— Canbon brushes

- Splitring
commutator

Working of electric motor:- 1. An electric motor consists of a rectangulat ABCD is called
armature.
2. The armature is kept in between the permanegheata as shown in the figure.
3. When electric current is passed through thenggtlar coil, this current produces a magnetidfiel
around the coil.
. The magnetic field of horse shoe type magnet iieracts with the magnetic field of the coil and
causes the coil to rotate continuously.
5. If ABCD is in horizontal position current frobattery enters the coil through brush &nd
commutator half ringC
. The current flows in the direction ABCD and leaving and brush B
. The direction of current is from A to B, theetition of current is from C to D.
. Whereas the force on the side C of the coil thé upward direction. ABCD rotates in anti-clock
wise direction.
9. While rotating, the coil reaches vertical positthen the brushes,Bnd B will touch the gap
between the commutator rings and cuntite coil is cut off.
10. The coil CD comes on the left side and AB cemoethe right side. Again they come in
contact with brush,Burrent direction is reversed.
11. The reversing of current in the coil is repdatfter every half rotation.
12. So the coil continue to rotate as long asecurirom the battery is passed through it.

D

00 ~N O

2. Derive Faraday’s law of induction from conservabn of energy. (AS1) (TQ)
Faraday’s law:- The induced emf generated in the closed loopusldq the rate of change of
magnetic flux passing through it.

~ Flow of D Flux density(B)
indused current
/' . o i v
- - Som—efany I

Parallel

A
Galvanometer conductors

Cross wire
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1. Let us arrange the appratus as shown in theefigu
2. It consists of a pair of parallel bare condustehich are spaced one meter apart in uniform
magnetic field ‘B’.
3. We can hold another bare conductor makes in gswedwy that it is in contact with the two parallel
conductors to complete an electric circui

4. Suppose that the cross wire is moved to the tagh distance of ‘S’in a time of\t’.

5. The work done by the applied force, W = B.
W =BILx S (Since force on the conductor, F = BIL)
W = (BLS)X | ------- (1)

6. As we move the cross wire to the left, the afethe circuit decreases and the flux through the
loop also decreases.
The decrease in fluxjA¢ = BLS ------- (2)

7. Subatituté\d¢ = BLS in equation (1). We have WA X | ------- 3)
8. We know electrical power, P = Rate of work done.
ie P=v
t
_ ApxI
>
Al
= (f) <k
P=xI (Sincee=A—(p)

At

9. Thus the mechanical energy used to move the gvive to a distance ‘S’ in one second is
converted into electrical ener%)(
10. Therefore it leads to conservation of energy.

3. Explain with the help of two activities that curent carrying wire produces manetic field?
(ASl)(TQ) Compass

Thermocoal sheet

Activity-1:- 1. Take a thermocol sheet and fix two thin woodearks of height 1Cm which have
small slit at the top of ithends.

. Arrange of copper wire of 24 gauge so that $ispa thought these slits and make a circuit.

. The circuit of 3 or 9v battery, key and copp@&ewvhich is connected in series as shown in figure

. Now, keep a magnetic compass below the wirebaind a bar magnet close the compass.

A OWN

ol

. The needle in the compass deflects. This dedlees due to magnetic field produced by bar
magnet.

. Take the bar magnet far away from the circuit snitch on the circuit.

. Observe the changes in compass. The compasdg nedécts.

. This deflection is due to magnetic field prodiibg current carrying conductor (wire).

00 ~N O
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Activity-2 :- 1. Take a wooden plank and make a hole as shofiguire.

2.
3.

(G203

o0 N O

Place this plank on a table. Now place a retiartd on the plank.
Pass a 24 gauge copper wire through a holeegflink and rubber knob of the retort stand in
such a way that the wire be arranged iartical position and doesn’t touch the stand.

. Connect the two ends of wire to a battery vidcw
. Place 6 to 10 compass needles in a circulargratind the hole so that its centre coincides with

the hole.

. Use 3 or 9 volts battery in a circuit. Now switan, the current flows through the wire.
. The compass needle deflects in a particulactine
. The deflection is due to magnetic field produbgaurrent carrying wire.

Conducting wire

A — Compass needle

4. How do you verify experimentally that the currer carrying conductor experiences a force when it
Is kept in magnetic field? (AS1) (TQ)

Aim:- To verify the existence of force on current cargyagonductor in a magnetic field.

Required apparatus- Strong horse-shoe magnet, wooden plank, battkrg,key, vertical stand

actwhnecting wires.

Procedure- 1. Take a wooden plank. Fix two long wooden stickston

2.
3.

0 ~NOo O A

These wooden sticks are split at their top ends.
A copper wire is passed through these splitsla@@nds of the wire are connected to battery of
3 volt, through a switch.

. Close the switch to make the circuit. Currerdsea through the wire.

. Now bring a horseshoe magnet near the copper wir

. Then a force experienced on wire.

. Reverse the polarities of magnet and then tleeton of force is also reversed.

. The right hand rule helps the direction of flofacurrent.

Conclusion- The current carrying conductor experiences a fateen it is kept in magnetic field.

Horse shoe magnet

n ?onducting wire

........................... "Wooden sticks
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5. Explain the working of AC electric generator wit a neat diagram? (AS1) (TQ)
AC electric generator- Electrical generator is a device which convertsnieehanical energy into
glgzal energy.
Principle:- It works on the principle of electromagnetic indant

AC generator

Working :- 1. Consider the rectangular coil is held betwéenpoles of curve-shaped permanent
magneshswn in the figure.
2. When the coll is at rest in vertical positianth side (A) of coil at top position and side (&)
bottom position, no currenll e induced in it.
3. Thus current in the coil is zero at this positio
4. When the coil is rotated in clockwise directioarrent will be induced in it and it flows from
A to B.
5. During the first quarter of rotation, the cutrarcreases from zero to a maximum and reaches
peak value.
6. If we continue the rotation of coil, current deses during the second quarter of the rotatidn an
once again becomes zero.
7. When the coil comes to vertical position wittlesB at top (A) at bottom position.
8. During the second part of the rotation, curgerierated follows the same pattern as that in the
first half except that the directioincurrent is reversed.

E=)

L

L¥)

2 One complete cycle

=l

3 I

2

E No. of fevolutions

5

_ﬁ]

E 1

1

B2 __ B

L — B — A,
Zeroemf Max. emf Zero emf Maxemf Zeroemf

Usage of induced current produced

1. The ends of the coil are connected to tworshigs and two carbon brushes are arranged in such a
way that they press the slip rings taobturrent form the coil.

2. When these brushes are connected to externakeddike T.V, bulb etc. we can make them work
with the current supplied from ends ofocar brushes.

3. This current is known as alternating currentCA

9
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6. Explain the working of DC generator with a neadiagram. (AS1) (TQ)

DC electric generator- Electrical generator is a device which convertsitfeehanical energy into
leerical energy.
Principle:- It works on the principle of electromagnetic indaot

Paremenent magnets

Rectangular coil

Resistance

DC Generator

Working :- 1. Consider the rectangular coil is held betwé&enpoles of curve-shaped permanent
magneshswn in the figure.

2. When the coil is in vertical position the inddaairrent generated during the first half rotation,
rises from zero to maximum and falls éoozagain.

3. As the coil moves further from this positiong #nds of the coil go to other slip rings.

4. Hence, during the second half rotation, theesuris reversed in the coll itself.

5. The current is generated in the second halfiootaf the coil is identical with that during thest
half of the direct current for one ravadn.

6. This current is known as direct current (DC).

emf generated

No. of i:'evom*dons

J

|
||
rau

Zero emf Max.emf Zeroemf Max.emf Zeroemf

7. What experiment do you suggest to understand faday’s law? What material is required? What
suggestions do you give to get good resulfsloe experiment? Give precautions? (AS3) (TQ)

Aim:- To understand Faraday’s law of induction.

Material Required:- Galvanometer, bar magnet and a coil of wire.

Bar magnet

Sensitive galvanometer

10
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Procedure:- 1. Connect the terminals of a coil to sensitimbvgnometer as shown in the figure.

2. Push a bar magnet towards the coil whose potthis facing towards the coil.

3. While the magnet is moving towards the coil,ieedle in galvanometer deflects, showing that a
current has been set up in the coill,

4. If the magnet is moved away from the coil, tieedle in the galvanometer again deflects buten th
opposite direction.

5. Which means that a current is set up in theiodhe opposite direction.

6. If we use the end of the South Pole insteadasfiNPole, the results i.e., the deflection of

galvanometer is exactly opposite tcheatber.
7. Whenever there is a continuous change of megihet linked with closed coll, the current is
geated in the coil.

Precautions- 1. The coil should be kept on an insulating surface
2. The bar magnet should be a strong magnet.

3. The area of the coil should be more.

4. The number of turns in the coil should be more.

5. The centre of galvanometer scale must be zero.

8. How can you verify that current carrying wire produces magnetic field with the help of
experiment? (AS3) (TQ)
Aim:- To verify that current carrying wire produces metimfield.
Required Apparatus:- Thermocol sheet, battery, key, wooden sticks, @asameedle,
bar magatc.

Compass

Thermocoal sheet

Switch

Procedure- 1. Take a thermocol sheet and fix two thin woodeks of height 1cm which have
small slit at the toptbéir ends.

. Arrange of copper wire of 24 gauges so thaasisps thought these slits and make a circuit.

. The circuit of 3 or 9v battery, key and copp@&ewvhich is connected in series as shown in figure

. Now, keep a magnetic compass below the wirebaind a bar magnet close the compass.

. The needle in the compass deflects. This déeflees due to magnetic field produced by bar
magnet.

. Take the bar magnet far away from the circuit ssvitch on the circuit.

. Observe the changes in compass. The compade wedécts.

. This deflection is due to magnetic field prodiibg current carrying conductor (wire).

apbwnN

o0 ~N O

9. Collect information of experiments done by Farady? (AS4) (TQ)
1. Connect the terminals of a coil to sensitiviegaometer as shown in the figure.
2. Push a bar magnet towards the coil whose paoithis facing towards the coil.
3. While the magnet is moving towards the coil,ieedle in galvanometer deflects, showing that a
current has been set up in the coill,
4. If the magnet is moved away from the coil, tieedle in the galvanometer again deflects buten th
opposite direction.

11
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5. Which means that a current is set up in theiodhe opposite direction.
6. If we use the end of the South Pole insteadastiNPole, the results i.e., the deflection of
galvanometer is exactly opposite tcheatber.
6. Whenever there is a continuous change of megihet linked with closed coll, the current is
generated in the coil.

10. Collect information about material required andprocedure making simple electric motor from
internet and make a simple motor on your own (AS4) (TQ) Coil
Aim:- To prepare a simple electric motor.

Material Required:- 1.5m copper wire (about 25 gauge), 2 safety pins,
1.5 battery, magnets, and rubber bands.

Procedure- 1. Wind the copper wire nearly 10-15 turns to makmeil.

2. Copper coll is arranged in between the twotgagdms as shown in the figure. |
3. The other ends of the pins are fixing verticédl a battery as shown in the figures
4. This completes the simple electric motor.
5. We can observe the rotation of the coil.

Battery

11. How do you appreciate the relation between magtic field and electricity that changed the
lifestyle of mankind? (AS6) (TQ)
1. The idea of Oersted is, current carrying conaluiséhaves like a magnet.
2. Faraday law is, continuous change of magneticlihked with closed colil produces the current.
3. The relation between magnetic field and eleityrenables us to use electric motors, generators,
fans grinders and induction stoves etc.
. Life style of man has been enhanced socio ecmadigy in transportation, jobs and leisure time.
. We are able to construct motors to convert etadtenergy into mechanical energy.
. We are able to construct generators to convechamical energy into electrical energy.
. All these are possible with the relation betwe®gnetic field and electricity.
. So | appreciate the relation between magnetid &nd electricity that changed the lifestyle of
mankind.

00 ~NO O~

12. Which of the various methods of current generain protects the nature well? Give examples to
support your answer? (AS7) (TQ)
There are so many reasons the world is looking tdsvalternative energy sources in an effort to
reduce the pollutants and green hgasses. They are,

1. Tidal Energy:- 1.0cean waves can be used to generate the waes.pow

2. The kinetic and potential energy of high and tmlal energies are converted into electrical
energy.

3. The ocean is an example of a natural resource.

2. Hydro electrical energy- Hydro electrical power comes from the potentiargy of dammed
water driving atematurbine and generator.

3. Wind energy.- Wind energy comes from the wind to propel the bsadf wind turbines.

4. Solar energy- 1. Solar energy comes from hot sun rays.
2. But it has some limitations like, non-availalyilat all times, more production cost and less
storage capacity.

5. Nuclear energy- 1. Nuclear energy is comes from Uranium isotopesdntrolling the chain
reactions
2. Nuclear reactor is used for this purpose.
12
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6. Geothermal energy Geothermal energy is to be improved and it hdsetbrought into the wide
eas.

13. The value of magnetic induction of uniform fiadl is 2T. What is the flux passing through the
surface of area 1.5 Aperpendiculars to field? (AS1) (TQ)

Given:- Magnetic field induction, B =2T
Surface area, A = 1.5’m
Magnetic flus,®="
Formula:- Magnetic flus® =BA =2 x 1.5 =3 Weber.

14. An 8N force acts on a rectilinear conductor 2@c long placed perpendicular to magnetic field.
Determine the magnetic field induction if thecurrent in the conductor is 40A? (AS1) (TQ)

Given:- F =8N
| = 20 cm or 20x16m
i=40 A
B =7
Formula:- B=—=—2 = 3x 105 _g00

-= = — = 1Tesla.
il 40x20x 1072 40x 20 800

15. Draw a neat diagram of electric motor. Name thearts? (AS5) (TQ)

Anti clockwise
rotation

—= Paremenent magnets

Armmature

" Current reverse at half
rotation

—— Canbon brushes

Split ring
commutator

16. Draw a neat diagram of AC generator? (AS5) (TQ)

AC generator

Written by:- Gali Sreekar M.Sc, B.Ed Chirala, Prakasam Disict.
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Chapter 13
Metallurgy

1 Mark Questions

1. What is metallurgy?
Metallurgy :- The process of extraction of metals from the&sas called metallurgy.

2. What are minerals?
Minerals:- The elements (or) compounds of the metals thatranmature in earth crust are called
as Minerals.

3. Define the term ores?
Ores:- The minerals from which metals are extracted tably are known as ores.

Ex:- Aluminium ore is “Bauxite” (AJO3 .2H,0)

4. Do you agree with the statement "All ores are mierals but all minerals need not be ores?" Why?
Yes | agree with the statement because ore is araliftom which the metals are extracted with
out economical loss.

5. What are the metals present in the Bronze Alloy?
Copper and Tin (Cu + Sn).

6. List three metals that are found in nature in uwombined form? (AS1) (TQ)

1. Gold(Au) 2. Silver(Ag) 3. Copper(Cu)

7. Write the names of any two ores of iron? (AS1)IQ)
1. Haematite - B©s.
2. Magnetite — F©,.

8. Which metals exist in the nature in free state?
Gold (Au), Silver(Ag), Platinum (Pt).

9. Write the stages involved in the extraction of mtals from the ores?
The extraction of a metal from its ore involvessthstages. They are,
1. Concentration or Dressing.
2. Extraction of crude metal.
3. Refining (or) purification of the metal.

10. Which method do you suggest for the dressing afore containing magnetic and non magnetic and
substances?
1. | suggest Magnetic separation method.
2. Because in magnetic separation method electgneta are usei separate the magnetic and
non-magnetic substances.

12. Name two metals which corrode easily and two rtads which do not corrode readily?
1. Iron, and copper corrode easily.
2. Gold and platinum do not corrode.

13. Which purification method is used if the impurties have high boiling point ?
Distillation process is used if the impurities hdngh boiling point. In this method the extracted
metal in the molten state igiliesl to obtain the pure metal as distillate.

1

www.mescienceguru.blogspot.com



(152/173)

14. Define the terms 1. Gangue 2. Slag. (AS1) (TQ)
Ganque- The impurities like clay, sand present in theisrealled a Gangue.

Slag- The impurities obtained during the poling proagssoxidized to form slag(scum) over the
surface of the molten ahet

Ex:- CaSiQ, FeSiQ.

15. What is flux? Give an example?
Flux:- The new substance added to ore for remove gasgaled a flux.

Ex:- SiO; (Acidified flux), Cao (Base flux)

16. Which method is used to extract magnesium froits ore carnalite ?
1. The formula of carnalite is KCI. Mg&bH,0.
2. Electrolytic reduction method is used to extraegnesium from its ore Carnalite.

17. What is activity series?
Activity series:- Arrangement of the metals in decreasing order@f thctivity is known as activity
series.

18. What is the use of adding impurities to the ore
Suitable impurities are added to the ore to deerégasnelting point.

19. What is meant by a refining of metal?
The process of obtaining the pure metal from theuira metal is called refining of the metal.

20. What are the stages involved in the refining ahetal?
Refining of the metal involves several types ofgesses. They are,
1. Distillation.
2. Poling.
3. Liguation.
4. Electrolysis.

21. Does the reactivity of a metal and form of itere has any relation with process of extraction?
1. Yes, they have relation.
2. Metals like K, Na, Ca, Mg and Al are so reactwel exists in all forms.
3. Moderate reactive metals like Zn, Fe, Pb exstexides, sulphides and carbonates.
4. Least reactive metals Au, Ag found in free state

22. Magnesium is an active metal if it occurs aschloride in nature, which method of reduction is
suitable for its extraction?
1. Magnesium is an active metal. It occurs in ddlform as MgG.
2. Hence electrolysis is suitable method for ituction.

23. Mention two methods which produce very pure mels?
Electrolysis and reduction are the two methodsphaduce pure metals.

24. In nature, Ag, Au, Cu available in free stateJustify the statement?
In nature, Ag, Au and Cu are available in freeesthte to their least reactive nature with their
surroundings.

25. Define the process of refining of metal?
The process of obtaining of pure metal from theurepmetal is known as refining of metal.
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Is the VI group were known as chalcogens? Jufstiyour answer?
1. VI group was known as chalcogens, Since, mogtebres are in the form of oxides (or)
sulphides and so on.
2. These are called as chalcogens which meanswninfy elements.

What is the use of a Bisphenol?
Bisphenol is a chemical used for prevention of@sion of metals.

Write a chemical name of rusting of iron and metion its formula?
The rusting of Iron is a Iron Oxide. Its formulaFg0Os.

Write the chemical formula for hydrated ferric oxide(Rust)?
F9203. X Hzo.

What is a poling?
Poling:- The molten metal is stirred with poles of greerodiolhe impurities are removed either as
gases or they get oxidized and form slag over tinese of the molten metal the process is
called a poling.

What is Liquation ?
Liguation :- A low melting metal can be made to flow on g§isurface to separate it from high
melting impurity.
Ex:- Tin.

What is a stainless steel?
Stainless steel is an alloy of Iron, Nickel and @hium.

What are the cathode and Anode used for electydic refining process?

In the electrolytic refining process the impure ahesed as a Anode and a pure metal used as a
cathode.

2 Mark Questions

1. List three metals that are found in nature as Oxle ores. (AS1) (TQ)

S.No| Name of the Metal | Ore Chemical Formula
1 Zinc(Zn) Zincate Zn0O
2 Iron(Fe) Haematite FeOs
3 Lead( Pb) Galena PbS

2. Write a note on ore dressing in metallurgy? (ASL(TQ)

Ore that are mined from the earth are usually comated with large amount of impurities
such as soil and sand etc.
1. Dressing or concentration means, simply getichgf as much of the unwanted rocky materials as
possible before the ore is conventiéal the metal.
2. The impurities are known as “gangue”.
3. The Physical methods like hand picking, washirggh floatation and magnetic separation are
used to enrich the ore depending on kiysipal properties of ore and gangue.
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3. What is an ore? On what basis a mineral is choseas an ore? (AS1) (TQ)
Ore:- The mineral from which the metals are extractethout economical loss are called ores.
A mineraldhosen as an ore based on the following condition
1. The percentage of the metal in that mineral.
2. Economically profitable while extracting the metom the mineral.
3. Convenience of extraction of metal.

4. How do metals occur in nature? Give examples &ny two types of minerals? (AS1) (TQ)

1. The earth crust is the major sources of metals.

2. Some metals are available in nature in free simthey are least reactive.

Ex:- Gold(Au), Silver(Ag) and Copper(Cu).
3. Most of the metals are found in nature in thenloined form due to their more reactivity.
4. The elements or compounds of the metals whachiran nature in the earth’s crust are called
minerals.

5. They are many types of minerals or ores . Tdreyas follows.
S.No| Type of the mineral | Name of the mineral
1. Bauxite (A$Os . 2H,0)
1 | Oxide mineral 2. Hematite (F£05)
3. Zincite(ZnO)
1. Zinc Blende(ZnS)
2 | Sulphide mineral 2. Cinnabar (HgS)
3. Galena (PbS)
3 | Chloride mineral 1. Horn silver (AgCl)
2. Rock salt(NacCl)
4 | Carbonate mineral 1. Magnesite (Mg O
2. Lime stone(CaC¥§)

5. When do you use magnetic separation method foorcentration of an ore? Explain with an
example? (AS1) (TQ)
In the ore or impurity, one of them is magneticsahce and the other non-magnetic
substance, they are separated by electromagnptcasi®n method.

Ex:- 1. The magnetic ores like iron pyrites (FeS) ardjnetite (FgO,) are concentrated by this
method.

2. The crushed ore is allowed to pass throughrel@ctgnetic belts.

3. The mineral particles are retained and gangueies are thrown away.

Powdered ore

Stand

Non magnetic
wheel

Moving belt

3
Non magnetic ore ~ Magnetic ore

Magnetic separation method
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6. What is the difference between roasting and cafations? Give one example for each? (AS1) (TQ)

Roasting Calcination
1. Roasting is a pyrochemical process in 1. Calcination is a pyrochemical process
which the ore is heated in the presence in which the ore is heated in the

of air. absence of air.

2. The product obtained in this process at& The ore generally decomposed in this
in solid state. process.

3. It is used for sulphide ores It is used for cadie ores

4.2ZnS(s) + 3@lg) — 2Zn0O(s) + 25€Q) | 4 Mgcay(s) N MgO(s) + CO(g)

7. Magnesium is an active metal if it occurs as @loride in nature, which method of reduction is
suitable for it extraction? (AS2) (TQ)
1. Magnesium is an active metal. It occurs in ddform as MgG.
2. Hence electrolysis is suitable method for ieecation.
3. During the electrolysis the following chemicahctions are takes place.

MgCl, -~ Mg?" + 2 CI.
At cathode: Mg?" + 26 — Mg.
At Anode: 2CI— Cl+ 2e

8. Mention two methods which produce very pure meta? (AS2) (TQ)
The process of obtaining the pure metal from tijeure is called refining of the metal.
1. Distilation:- 1. This method is very much useful for purificatiof low boiling metals like Zinc
and Mercury.
2. Because they have high boiling point contairsagstances as impurities.

2. Liguation:- In this method a low melting metal like Tin canrbade to flow on a slopy surface to
separitfrom high melting impurities.

9. Which method do you suggest for extraction of ghly reactive metals? Why? (AS2) (TQ)
High reactivity metals like K, Ca, Mg, Ca etc, daextracted by electrolysis.
Reason- 1. Simple reduction methods like heating with C, Go, ® reduce the ores tifese metals
are not feasible.
2. The temperature required for the reductionashigh and more expensive.
3. Hence electrolysis is the suggestible methasktact high reactive metals.

Ex:- 1. To extract Na from NaCl, fused NaCl is elegtseld with steel cathode(-) and graphite
anode(+).
2. The metal (Na) will be deposited at cathode @ndrine liberated at the anode.
3. At Cathode:- 2Nd + 2€ — 2Na
At Anode:- 2C" - Cl + 2€.
4. For this process a large quantity of electristyequired to keep the ore in molten state.

10. Which method is used to purify Blister (coppecopper obtained from its sulphide ore) Explain?
1. Blister copper is purified by poling.
2. In this method the motten metal is stirred Watlys (Pores) of green.
3. The impurities are removed either as gaseseyrdk oxidized and form slag over the motten
metal.
4. The reducing gases evolved from the wood prewéet oxidation of copper.
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11. Where do we use handpicking and washing methodsour daily life? Give examples. How do you
correlate examples with enrichment of ore? (87) (TQ)
Hand picking:- If the ore particles and the impurities are difféne one of the properties like
lamar, size etc. are separated by hand picking.
Ex:- Separating mud particles and stones from rideedVetc.

Washing:- 1. Ore particles are crushed and kept on a Sopface.

2. They are washed with controlled flow of water.

3. Less densive impurities are carried away by mde/, leaving the more densive ore patrticle
behind.

Ex:- Washing of clothes in dalily life.

12. Give examples for the metals undergo corrosion®hy do they corrode? How to prevent
corrosion?
1. Iron, silver, copper. Generally undergo cowasi
2. In metallic corrosion a metal is oxidised bysl@s$ electron’'s generally to oxygen and resultién
farmation of oxides.

Prevantion:- Covering the surface with paint or some chenrsical
Ex:- 1. Bisphenol.
2. Electroplating.

13. What is the main difference in Blast furnace ath Reverberatory furnace regarding fire box and
hearth ?
1. In Blast Furnace both fire box and hearth areloed in big chamber which accommodates both
ore and fuel.
2. In Reverbaratory Furnace fire box and hearttseparated, but the vapours obtained due to
the burning of the fuel tube ore in the hearth and heat it.

4 Mark Questions

1. Write short notes on froth floatation process?AS1) (TQ)
Froth floatation process- 1. Froth Flotation method is used for dresshgdulphide ore.
2. The ore with impurities is finely powdered arepkin water, containing pine oil taken in a
floatation cell.
3. Air under pressure is blown to produce forthvater.
4. Froth so produced, takes the ore particlesdstinface.
5. The impurities settle at the bottom.
6. Forth is separated and washed to get ore psticl

y ¢— Compressed air

Froth bubbles carrying
sulphide ore particles

=

— Sulphide ore particle

— & SWater containing pine oil

gacil Gangue

Froath floatation process
o
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2. Write short notes on each of the following: 1. ®asting 2. Calcination 3. Smelting. (AS1) (TQ)
1. Roasting- 1. Roasting is a pyrochemical process in whichotteels heating in the presence of
Oxyg@n) air below its melting point.
2. The products obtained in the process are alsolid state.
3. Generally reverberatory furnance is used fosting.

Ex:- 2ZnS(s) + 3Q(g) —»2Zn0O(s) + 2SE(Q)

2. Calcination:- 1. Calcination is a pyrochemical process in whiehdre is heated in the absence
arf. a
2. The ore is generally decomposed in the process.
Ex:- MgCO;(s) — MgO(s) + CQ(9)

CaCg(s) — CaO(s) + CQg)

3. Smelting- 1. Smelting is a pyrochemical process, in whigndre is mixed with flux and
fuel,daten it is strongly heated.
2. During smelting, the impurities (gangue) in tine react with flux to form slag which is removed.
3. For haematite ore, coke is used as fuel anddimee is used as flux.
Ex:- The following reactions are takes place insigeftiinace.
2C(s) + @— 2CO
FeOs(s) + 3CO (g)—2Fe () + 3CQ(0)
CaCgps) — CaO(s) + CQ
CaO(s) + Sils) — CaSiQ(l)

3. Suggest an experiment to prove that presenceaf and water is essential occurrences of corrosion
and explain the procedure? (AS3) (TQ)

Aim:- To prove that the presence of air and water azengisl occurrences of corrosion.
Apparatus:- Three test tubes, three corks, Distilled watenydnous calcium chloride, clean iron

nails and oil etc.

L air —~ Dry

| Layer
of oil

Anhydrous
distilled water  calcium chloride

Procedure-

1. Take 3 test tubes and place clean iron na#gsah of them. Label the test tubes A, B and C.

2. Pour some water in test tube A and cork it.

3. Pour boiled distilled water in test tube B, afdut 1ml of oil and cork it.

4. Put some anhydrous calcium chloride in test tilaed cork it.

5. Leave these test tubes for a few days and theeree.

6. After a few days, we will observe that iron sailist in test tube A, but they do not rust in test
tubes B and C.

Reason- 1. In test tube A, the nails are exposed to ainaaigr. Hence the nails rusted.
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2. In test tube B, the nails are exposed only tewéut not to air, because the oil float on watsu
prevent the air not rested.
3. In test tube C, the nails are exposed to drybaitause anhydrous Cad@iill absorb the moisture,
if any from the air. Hence the nails aoé rusted.

Conclusion- From the above experiment, we can prove that aimvaater are essential for
corrosion.

4. What is the activity series? How it helps in exaction of metals? (AS6) (TQ)
Activity Series:- 1. Arrangement of the metals in descending oofléneir reactivity is known as

activity series.
. . .K,Na,Ca,Mg Al Zn,Fe,Pb,C AgC
2. The activity series of metal ig—————= n,Fe,Pb,Cu gCu

High reactivity ' Moderate reactivity ’ Low reactivity

The advantage of activity series in extraction amhetals-
It is very useful to judge the natafenetal and how it exists.
1. The metals at the top of the activity serieghlly reactive) can be extracted by electrolysis.
2. The metals at the middle of the activity secas be extracted by,
a. Reduction of metal oxide with carbon
b. Reduction of oxide ores with co(Carbon monoxide)
c. Self reduction of sulphide ores
d. Reduction of ores with more reactive metalsr(tiie process)
3. The metals at the bottom of the activity sefiiess reactive) can be extracted by heating alone,
because they are often found in free state

5. Collect information about extraction of metals 6low reactivity Silver, Platinum and Gold and
prepare a report? (AS4) (TQ)
Extraction of Silver:- 1. Silver can be extracted from Agby displacement from their aqueous
solution.
2. If we get the Silver the following reactioa&ées place.

AgS + 4CN — 2[Ag (CN)] + &
2[Ag (CNY]" (aq) + Zn(s)— [Zn(CN)]* (aq) + 2Ag (s)

Extraction of Platinum: 1. Platinum is rarely found on its own, but in donation with other base
and precious metals.
2.The extraction process of platinum is quite caxpivhich includes milling the ore and smelting it
at high temperatures.
3. This removes the base metals, iron and sulptaicancentrate platinum.
4. In this way, Platinum is extracted from its ore.

Extraction of Gold: 1. Gold is extracted from gold ore like electrum.

2. In all methods of gold ore refining, the oreisuially washed and filtered at the mine, then &ent
the mill.

3. At the mill, the ore is ground into smaller gides with water, then ground again in a ball rall
further pulverize the ore.

4. Several processes can be used to separatelthieayo its ore. They are,

a. Cyanide process

1. The ground ore is put in a tank containing akn@enide solution and then zinc is added.
2. The zinc causes a chemical reaction which stgsatiae gold from the ore.

3. The gold is then removed from the solution vaitlilter press.
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. Carbon-in-pulp Method:-
. In this method, the ground ore is mixed withexdefore cyanide is added.
. Then carbon is added to bond with the gold.

WNPFL,T

. Heap leaching-

= O

down to an imperious base.

2. The solution then poured and pad into a pounddspumped from there to a recovery plant,

where the gold is recovered.

3. Heap-leaching helps recover gold from ore thatld/be otherwise too expensive to process.

6. What is thermite process? Mention its applicatios in daily life? (AS7) (TQ)
Termite process-

1. When highly reactive metals such as Na, Cayé&bluaed as reducing agents they displace metals

of lower reactivity from their compouwsnd
2. These displacement reactions are highly exoticerm
3. The amount of heat evolved is so large thatrte&ls produced in molten state.

. The carbon-gold particles are put into caustiben solution, separating out in the gold.

. The ore is placed on open-air pads and cyanidprayed over them, taking several weeks to leach

4. The reaction of Iron Oxide (F@3) with aluminium is used to join reaction is knoasmthe

thermite reaction.
2Al + FeO3 — Al,0O3 + 2Fe + Heat.
5. This reaction is known as thermite process.

Applications:- 1. Terminate process used for join railing ofwal tracks
2. It is used to join cracked machine parts.

7. Draw the diagram showing (i) Froth flotation (i) Magnetic separation? (AS5) (TQ)

r——— . Powdered ore
: ¢— Compressed air

Froth bubbles carrying
sulphide ore particles

| E— Sulphide ore particle

—> Water containing pine oil

et 3 Gangue

ore

kAR e
Non magnetic ore Magnetic

Froath floatation process Magnetic separation method

Stand

8. Draw a neat diagram of Reverberatory furnace andabel it neatly? (AS5) (TQ)

Reverberatory furnace

Written by:- Gali Sreekar M.Sc, B.Ed Chirala, Prakasam Dstrict. 9440234404, 9700842884
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Chapter 14
Carbon and its Compounds
1 Mark Questions

1. Name the simplest hydrocarbon? (AS1) (TQ)
Methane(CH,) is the simplest hydrocarbon.

2. Name the carboxylic acid used as a preservativg®S1) (TQ)
Acetic acid (or) Ethanoic acid (GEOOH) is used as a preservative.

3. Name the product other than water formed on buring of ethanol in air? (AS1) (TQ)
When ethanol is burnt in air the product formeceotihan water is carbon dioxide (€O
GHsOH + 3 Q@ — 2CQO, + 3 H,O + Energy.

5. What do we call the Self linking property of cabon? (AS1) (TQ)
1. The self linking property of carbancatenation.
2. Catenation is the phenomenon in whtdms of same elements join together to form g tdrain.

6. Name the simplest ketone and write its moleculdormula? (AS1) (TQ)
The simplest ketone is acetone.
@)

Il
Formula:- CH;— C-CH

I[UPAC Name:- 2 — propanone.

7. Name the compound formed by heating ethanol a8 K with excess of conc.p80,? (AS1) (TQ)
1. When ethanol is heated with excess of .Cop8(4lat 443K ‘Ethane’ is formed.

443 K
CH CH, OH + SO, — CH,= CH, + H,O
Ethyl alcohol Ethene

2. H,SQy is an dehydrating agent and remove®H
3. So it is a dehydration reaction.

8. Name the acid present in vinegar? (AS1) (TQ)
1. The acid present in vinegar is as 5 - 8% etltaacid (or) Acetic acid.
2. Its chemical formula is GGEOOH.

9. Give an example for estarification reaction? (A%) (TQ)
The reaction between carboxylic acid and alcamdhé presence of conc,$0, to form a swept

odoured substance, ester with functional growgalied estarification.

Conc.H,S04
CHCOOH + CHCH,OH &———= CH3COOH CH CHz +H,0

Aceticid Ethyl alcohol Ethyl acetate

10. Name the product obtained when ethanol is oxizied by either chromic anhydride or alkaline
potassium permanganate? (AS1) (TQ)
Ethanol undergoes oxidation to form the producadtaldehyde and finally acetic acid.

Alkaline KMnO4+Heat (0)
CHCH,OH e ke cz o7mear = CHECHO CH;COOH

thid alcohol Acetaldehyde Acetic acid

1
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11. Write the chemical equation represent the reaitin of preparation of ethanol from ethane?(AS1)

(TQ)
Ethanol is prepared on large scale from ethartbdéwpddition of water vapor to it in the presence
of catalysts like }Os, Tungsten oxide at high pressure and temperature.

_ Catalyst
CH=CH, + H,0 100—300 atm at 300° C CHCHOH

12. Write the IUPAC name of the next homologous cZH3;OHCH,CH3 ? (AS1) (TQ)
CH3; CH, CH; CH,OH - 1-butanol.

13. Give the name functional group (i) —-CHO (ii) €=0? (AS1) (TQ)
I. —CHO is Aldehyde. ii. —C=0 is Ketone.

14. Name the acid present in the vinegar? (AS1) (TQ
Acetic acid(CHCOOH) is present in the vinegar.

15. What happens when a small piece of sodium isapped into ethanol? (AS2) (TQ)
When a small piece of sodium is dropped into ethainshows brisk effervescence and liberates
hydrogen gas and fosodium ethoxide.

2GHsOH + 2Na— 2CGHsONa + Hbt

Ethanol Sodium ethoxide

16. What is the position of the carbon in modern p&dic table?
1. Carbonis a non-metal.
2. It belongs to the fourteenth group or IV A granpghe modern periodical table.

17. Who introduced the concepof hybridization ?
Linus Pauling (1931).

18. What is meant by a SPhybridization?
SP hybridization :- 1. In the excited carbon atom its one s-orbita) &l three p-orbitals
(2p 2p,, 2p,) intermix and reshuffle into four identical ordg&nown as sporbitals.
2. Thus, carbon atom undergoes Isgbridisation.

Example:- Formation of methane(Cj

19. What is meant by a SPhybridization?
SP hybridization :- 1. In the excited carbon atom its one s-orbita) &l two p-orbitals
(2p 2p)) intermix and reshuffle into three identical odtstknown as Sporbitals.
2. Thus, carbon atom undergoe$ Isgbridisation.

Example:- Formation of ethylene(HC = CH)).

20. What is meant by a SP hybridization?
SP hybridization :- 1. In the excited carbon atom its one s-orbita) &l one p-orbital (2
intermix and reshuffle into two identicabdals known as sprbitals.
2. Thus, carbon atom undergoes sp hybridization.

Example:- Formation of ethyne(H& CH).

21. What is allotropy? What are the allotropy formsof carbon?
Allotropy :- 1. The occurrence of same element in two or mdferdnt forms is known as allotropy.
2. The different forms of the element are callédtadpes.
3. The allotropy forms of carbon are,
i. Amorphous forms. ii. Crystalline forms.

2

www.mescienceguru.blogspot.com



22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

(162 /173)

Write the names of Amorphous forms of carbon?
Amorphous forms _of carbon- Coal, Coke, Wood Charcoal, Animal charcoal, Larngek Gas
carbon, Petroleum coke, Sugar charcoal.

Write the names of crystalline allotropic formsof carbon?
Allotropic forms of carbon:- Diamond, graphite and buck minister fullerene.

How are Allotropes formed?
Allotropes are formed due to difference in arrangetof atoms in the molecule.

Who discovered the buckminsterfullerene?
Robert F. Curl, Harold W. Kroto and Richard E. Seyafrom Rice in 1985.

What is meant by adbuckyballs?
Buckyballs:- Spherical fullerenes are also called buckyballs.

Who discovered the nanotubes?
Sumio li jima in 1991.

What is meant by a catination?
Catination:- Catination is the phenomenon in which atoms ofesalaments join together to form a
long chain.

What are hydro carbons?
The compounds containing only carbon and hydrogeheair molecules are called hydrocarbons.

How many types of Hydrocarbons are there? Whadre they?
Hydrocarbons are two types. They are,
1. Saturated hydrocarbons (alkanes).
2. Unsaturated Hydrocarbons (alkenes and Alkynces).

What is meant by a functional group in carbon ampound?
Functional group:- The characteristic properties of an organic comgalepend mainly on an atom
or group of atoms in its moleckit®wn as the functional group.

What is meant by a isomerism?
Isomerism:- 1. Molecules having the same molecular formuladifférent structures are called
isomers.
2. This phenomenon is called isomerism.

What is meant by a soap?
Soap- 1. Soap is a sodium or potassium salt of a hifgtgr acid like palmitic acid (¢EHz:COOH),
stearic acid(E3sCOOH), oleic acid (&H33COOH) etc.
2. The formula of a soap in general is RCOONa 0OR&, where R = GHas; ; Ci7H35 etc.

What is meant by aglycerol?
Glycerol:- Fats are esters of higher fatty acids and thgdrixy alcohol known as glycerol.

QBH
|
Glycerol is CHOH - propane — 1, 2, 3 —triol.
I
GoH
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35. What is meant by a saponification?
Saponification:- Alkaline hydrolysis of tristers of higher fatty dsiproducing soaps called
saponification.

36. What is a true solution?
True solution:- A true solution is that in which the solute pdescdispersed in the solvent are less
than 1nmdiameter.

37. What is acolloidal solution?
Colloidal solution:- A colloidial solution contains the solute known‘'dispersed phase’
with its particles with diameters greater tAambut lesser than 1000 nim the solvent
known as ‘dispersion medium’.

38. What is meant by a CMC?
CMC :- The particular concentration of a true solutioknswn as critical micelle concentration

39. What is micelles or associated colloids?
Micelles:- The soap particles get aggregated and thesegafgd particles are of colloidal
size known as micelles ssaxiated colloids.

40. Give the electronic configurations of carbon ifboth group state and exited states.
Electronic configuration of carbon atom,
In ground states» 12
In excited state— 15 2s2p°

41. Mention the bond angles between H-C-H in, a) CH b) C;H4 c) C2H2
a) The bond angle of CH is 109 28".
b) The bond angle of GH,4 is 120.
c) The bomd amgle of GH is 180.

S.No| Molecule | Structure Bond Angle
i CH, H

|
B¢ 10928

H
2 GH4 H H
\C_ C/
o 120
H H
3 CH, H-C=C-H 180

42. Mention the structure of each carbon atom in égimond & graphite?
Diamond — Tetrahedral arrangement.
Graphite — Trigonal arrangement.

43. What is meant by homologous?
The individual compound in a homologous seriesnm&n as homologos.

44. Define combustion reaction?
Combustion reaction- The process of burning of carbon (or) carbon compsun excess of
Oxygen to give h&dtght is known as combustion reaction.
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What is hybridisation? What are hybrid orbitals?
Hybridisation :- the redistribution of orbitals of almost equal igyein individual atoms to give
equal number of new orbitals with identical projgeriike energy and shape is called
"Hybridisation” The newly formed orbitals are cdllas "hybridorbitals.”

What are Aldehydes and Ketones?
Aldehydes- The hydrocarbons with functional group of -CH® ealled aldehydes.’
Ex : Farmaldehyde, Accetal dehyde.

Ketones- The hydrocurbons with — C=0 group are calledkes.
Ex : Acetone, Methyl ketone

What is Isomerism? And what is Iromers?
Isomerism:- 1. The phenomenon of possessing same molecular fotmti@ifferent properties by
the compounds is kn@g Isomerisom.
2. The compound that exhdgmimerism is called Isomers.

What are subtitution reactions ?
Subtitution reactions:- A reaction in which an atom or a group of atoma given compound is
replaced by other atom or grofiptoms is called a substitution reaction.

How ethyl alcohol is prepared from ethane ?
Ethanol is prepared on large scale from ethan&déwaddition of water vapour to it in the presentce o
catalysts,Bs, tungsten Oxide at high pressure and temperature.

CHp =CHy + Hy0 oot CHs CH,OH
at300°C
What is PK?
Pk%- PKis the negative value of logarithm of dissociatbmmstant of an acid.
Pk = logg K?
What is Micelle?

Micelle:- A spherical aggregated of soap molecules in matealled micelle.

What is saponification reaction?
Saponification reaction- The sodium salts of these higher fatty acids beoaps the reaction is the
soaps the recton is the soap formation reactiocwisigenerally called as "Saponification reaction”

(or) Alkaline hydrolysis of tristers of higher fathcids producing soaps is called saponification.

What are hydrophilic and hydrophobie parts in ®aps ?
1. The polar end in soap with carboxy is calledrbpdilic end.
2. The non-polar end in soap with hydrocarbon chrasalled hydrophobic end.
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2 Mark Questions

1. What are the general molecular formula of alkang, alkenes and alkynes? (AS1) (TQ)

S.No| Hydrocarbon | Formula
1 Alkanes Ch H 2n+2
2 Alkenes Ch Hap,

3 Alkynes ChH oo

2. A mixture of oxygen and ethyne is burnt for welthg; can you tell why a mixture of ethyne and air
is not used? (AS1) (TQ)

1. The heat and temperature is produced by aglanetflame depend upon the amount of oxygen

used to burn it.
2. Air- Acetylene(ethyne) produces a flame tempeeaaround 400
3. This heat is not enough to weld a metals lika and steel.

4. When acetylene is burned in the presence & gxygen, the flame temperature may be as high as

573 or 3166C.
5. This heat is enough to weld a metals or s@tleninum work glass.
6. Hence the mixture of Ethyne and Oxygen burnosed for welding.

3. How an addition reaction is used in vegetable gl industry? Explain with the help of a chemical
equation? (AS1) (TQ)
1. Hydrogenation of oils converts fats in vegetaiilee industry.
2. During this addition reaction, unsaturated faitids (contain double bond) are converted
into saturated fatty acids (contain Erigpnd).

-
unsaturated fatty acids +2H;> Saturated Fattyacids.
Oil + H, - fats
H H H. 4B
| .
1l
Ex-R-C=C-COOH +{— R-C=C—-COOH + H

4. Explain with the help of a chemical equation, he an addition reaction is used in vegetable ghee
industry? (AS1) (TQ)
1. Vegetable oils are unsaturated fats having ledutinds between some of their carbon atoms.
2. When a vegetable oil is heated t 40093D@vith hydrogen in the presence of Nickel as gatal
then saturated oil called vegetable ghee is fdrme
3. This reaction is called hydrogenation of oils.

Ni
unsaturated fatty acids +2H$> Saturated Fattyacids.
Oil + H, - fats

H H H H
| . |
1
Ex-R-C=C-COOH+§H— R-C=C-COOH +H
5. Why does carbon form compounds mainly by covalémonding? (AS1) (TQ)
1. The atomic number of carbon if 6, its electearpnfiguration is 1925 2P
2. Carbon has 4 electrons in its valence shell.
3. The formation of € ions by losing ‘4’ electrons or the formation of @ns by gain of

‘4’ electrons is very difficult process.
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4. Carbon has to satisfy its tetra valence by shalectrons with other atoms.
5. So it has to form four covalent bonds eithehwvits own atoms or atoms of other elements.

6. Allotropy is a property shown by which class sustances: elements, compounds or mixtures?
Explain allotropy with suitable examples? (ASL(TQ)
Allotropy: 1. The occurrences of same element in two or mifierent forms are known as allotropy.
2. Allotropy is a property shown by elements only

Eg:- The allotropes of carbon are classified into tymes they are,

1. Amorphous form:- Coal, Coke, Camp black etc,
2. Crystalline form:- Diamond, Graphite, and Buck minster fullerene.

7. Explain how sodium ethoxide is obtained from etnol? Give chemical equations? (AS1) (TQ)
When ethanol is react with sodium to liberate bgén and form sodium ethoxide.
2GHsOH + 2Na— 2C,HsONa + H

8. Describe with chemical equation how ethanoic ats may be obtained from ethanol? (AS1) (TQ)
Ethanol undergoes oxidation to form the produattAltiehyde and finally Acetic acid.

Alkaline KMnO4+Heat
GEHON e et o - BConQe> CHCOOR

9. Two carbon compounds A and B have molecular forala CsHg and CsHg respectively. Which one
of the two is most likely to show addition? Jugy your answer? (AS2) (TQ)
H H H

| (&
CsHg :- 1. The structure of lgis, H—-C- C-C-H

|l 15
H H H

2. It is an alkane called ethane and it cannotqgyaate in addition reaction as it C-C.

H H H

[ .
CsHg :-1. The structure of §lgis, H—-C- C=C

I I
H H

2. Itis an alkene called propene and participagddition reaction as it has C=C.

10. Draw the electronic dot structure of ethane meicule (GHg)? (AS5) (TQ)
Structure of Ethane(GHe) :-
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11. How do you appreciate the role of esters in ayelay life? (AS6)
1. Esters are sweet or pleasant smell substances.
2. Esters are used in preparing artificial perfsiiee to the fact that most of the esters have a
pleasant smell.
3. The alkaline hydrolysis of esters is knownasosofication to produce soaps.
4. These are used in the making of perfumes.
5. Hence, | appreciate the role of esters in elagyryife.

12. Suggest a chemical test to distinguish betweethanol and ethanoic acid and explain the
procedure? (AS3) (TQ)
1. Take ethanol and ethanoic acid in two diffetest tubes.
2. Add few ml. of sodium hydroxide (NaOH) solutimneach test tube.
3. Ethanoic acid reacts with sodium hydroxide torf@alt and water where as ethanol does not react
with sodium hydroxide.

CH3COOH + NaOH- CH;COONa + HO.
GHs OH + NaOH - No reaction.

13. An organic compound ‘X’ with a molecular formula C;HgO undergoes oxidation in the presence
of alkaline KMnO4 and forms the compound ‘Y’,that has molecular formula GH4O, . (AS3) (TQ)
a. ldentify ‘X’ and ‘Y’
b. Write your observation regarding the poduct when the compound ‘X’ is made to react with
compound ‘Y’ which is used as a presative for pickles.

a. X = Ethanol (gHgO).
Y = Ethanoic acid £840,).

b. Ethyl alcohol undergoes oxidation to form theduct accetaldehyde and finally Acetic acid.

Alkaline KMNO,4
GeH, OH ———— CH3 CHO - CH3;COOH

Ethanol cktaldehyde  Ethnenoic acid
Here CHCOOH is used as preservative for pickles.

14. Mention the hybridization of carbon in the folbwing compounds.
a) GHy; b) CH4; c) CH

S.No | Compound | Type of hybridization
i, GH4
2 CH sp
3 GH> Sp

15. Why we are advised not to use animal fats foooking?
1. Animal fats contain saturated fatty acids. Tasyharmful to human health.
2. They are not eatable.
Ex:- Palmitic acid (Gs H3;COOH)

16. Which oil is recommended for cooking? Why?
1. Natural oil like sun-flower oil, groundnut odpconut oils are obtained from natural plants.
2. They are eatable and they contain proteins.
3. They are healthy for human beings.
4. They contain unsaturated fatty acids.
EXx:- Stearic acid (& HzsCOOH).
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17. 1ml of acetic acid and 1ml of ethanol are mixegether in a test tube. Few drops of concentrated
sulphuric acid is added in the mixture are waned in a water bath for 5 min.
Answer the following
a. Name the resultant compound formed.
b. Represent the above change by a chemical equeti
c. What term is given to such a reactions.
d. What are the special characteristics of the copound formed?

a. Ethyl acetate(3€O0OGH:s).

Conc.H3S 04
b. ChCOOH +GHsOH

c. Estarification.

CHCOOGHSs + H0.

d. It has fruit (or) pleasant smell.

18. Carbon is versatile in nature. Justify the stament?
The ability of carbon to form bonds in so many wayele it as versatile in nature i.e.,
1. To form largest carbon compounds.
2. Catenation.
3. To form various types of bonds.

19. Define alkanes, alekenes and alkynes ?
Alkanes:- The saturated hydro carbons containing single bbetiseen carbon atoms are called
alkanes.
Alkenes- The unsaturated hydro carbons containing atleastionble bond between carbon atoms
are called Alkenes.
Alkynes:- The unsaturated hydro carbons containing atleastrgale bond between carbon atoms
are called Alkynes.

4 Mark Questions

1. Give the IUPAC name of the following compounddf more than one compound is possible name all
of them? (AS1) (TQ)
i. An aldehyde derived from ethane. ii. A ketone @rived from butane.
iii. A chloride derived from propane. iv. An alcolol derived from pentane.

i. CH;CHO - Ethanal

ii. CH;—C-CH-CH - 2-Butanone.

|
o)

iii 1. RC-CH-CH - 2-Chloro propane.

I
Cl

2.HC-CH-CH - 1-Chloro propane.
I
Cl
iv. 1. RC-CH -CH-CH,— CH,— OH - Pentan-1-ol.
9
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2.C-CH-CH-CH-CH; - Pentan-2-ol.

I
OH

3.HC-CH -CH-CH,-CH; - Pentan-2-ol.

I
OH

2. a. What are the various possible structure formiae of a compound having molecular formula

GHgO?
b. Give the IUPAC names of the above possiblerapounds and represent them in structuregAS1)

c. What is the similarity in these compounds?AS1) (TQ)

a.CsHgO - 1. CHiCOCH;
2. CHCH,CHO
3. CH,= CH~- CH,;OH
4.CH,- CH~- CHs

5. OH

|
CH

B Ch
6.CH,=CH-OCH;

b. 1.HC-C-CH; - Propanone.

|
o)

2. HsC - CH, - C=0 - Propanal

I
H

3.CH, - CH- CH,OH - Prop-2-en-1-ol.
4. CH—-CH-CH; - 1,2-epoxy propane.

O
5. CH, = CH- OCH; - Methoxy ethane.
6. OH
|
CH - Cyclo propanol

8 Ch

c. Similarities:- 1. The six compounds are derivatives of hydrocash@n, organic compounds.
2. All are having same molecular formula.
3. All are functional isomers.
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3. Define homologoes series of carbon compounds? Mien any two characteristics of homologous
series? (AS1) (TQ)
Homologoes series the series of carbon compounds in which two swteesompounds differ
by —CH unit is called homologoes series.

Characteristics:- 1. They have general formula.
EX:- S.No | Hydrocarbon | Formula
- 1 Alkanes Cn Han+z
2 Alkenes Cn Hor
3 Alkynes Cnh Hono

2. Successive compounds in the series possedeiedde of (-ChH) unit.
3. They posses similar chemical properties duaneesfunctional group.
4. They show a regular gradation in their physoraperties.

4. Explain the cleansing action of Soap? (AS1) (TQ)
1. Suppose that we put dirty cloth in the soaptgmi. Dirt is mainly greasy matter.

0
|

N

hydrocarbon chain) as shown here.
. The polar end is hydrophilic in nature and at&d towards water.

AW

not towards water.
5. When soap dissolves in water, its hydrophobasettach themselves to dirt and remove it
cloth, as shown sequentially in the rfegu
6. The hydrophobic end of the soap molecules nmwards the dirt or grease patrticle.
7. The hydrophobic ends attach themselves t@diticle and try to pull out.
8

. Soap has one polar end (the end wifh-OH carboxyl) and one non-polar end (the end with

. The non-polar end is hydrophobic in nature atrdcted towards grease or oil on the cloth, but

from

. The molecule of soap surrounds the dirt padielt the centre of the cluster and forms a spleric

structure called micelle.
9. These micelles remain suspended in water-kkggbes in a colloidal solution.
10. The various micelles present in water do natetogether to form a precipitate as each m
repels. The other because of the ionépulsion.

icelle

11. Thus, the dirt particles remain trapped in fleseand are easily rinsed away with water. Hence,

soap micelles remove dirt by digsa) in water.

5. Distinguish between essterfication and saponiftion reactions of organic compounds? (AS1) (TQ)

Esterfication Saponification

1. The reaction between carboxylic acid and | 1. The process of making soap by the hydrolys
alcohol in the presence of coneS@, to form of fats and oils with alakalies is called
a swept odoured substance ester and this saponification.
process is called estarification.

S

2. Alcohol reacts with carboxylic acids to 2. Higher fatty acids reacts with basis to form
produce esters. Soaps.

3. CHICOOH + CHCH;OH ey 3. (Gi7 H3sCOO); Cs Hs + 3 Na OH—

CHCOOH CH CHs + H,0 3 G7H33 COO Na + CHOH CH (OH)-
CH,OH

4. Water is by product in esterification reaction.4. Glycerol is byproduct in esterification reactio

5. This reaction is example for dehydration 5. This reaction is example for hydrolysis.
reaction.

5. This reaction is slow and reversible. 5. Thaecton is irreversible.

6. This process is used for preparation of 6. This is used for the preparation of soaps.

different esters.
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6. Explain the structure of Graphite in terms of banding and give one property based on this
structure? (AS1) (TQ)

'Vanderwal forces |

Covalent bond

Structure of Graphite

Graphite:- 1. Graphite is a grayish block coloured crystallsolid.

cONO U WN

. In a graphite the carbon atoms are in hexaganahgement.

. It has a metallic luster and soapy to touch.it3s used as a lubricant.

. Itis a good conductor of electricity.

. It has a density of 2.25 gm/&m

. The C-C bond length is 1.42 /and bond angle is 120

. Two successive graphite layers are separatedagistance of 3.35°A

. The layers of carbon can slide one over to tiweheer because there is no strong covalent bonds

between the atoms in the two adjaceydrs.

7. Suggest a test to find the hardness of water amdplain the procedure? (AS3) (TQ)
Hard water:- A sample of water which does not give good lathién soap but forms stickly

scum(precipitateg@led hard water.

Test- Hardness of water can be tested with the helmodfl gjuality soap.

Procedure- 1. Take 50ml of water from different sources itap water, well water, lake water,

2.
3.
4.
5.
6.
7.

pond water, river water, etcdifferent test tubes and label them as A, B, @1®
Add 1gm of good quality soap to each test tube.
Close the each test tube with rubber corks.
Shake test tube A for 15 seconds and keep distirbed for 30 seconds.
Measure the height of the foam formed. Notehitight of form in our notebook.
Repeat the process for each test tube and rgoarcbservation in your note book.
The water which gives less foam is considerdubag water.

8. Prepare a model of methane, ethane, ethene antiyye molecules using clay balls and match
sticks? (AS4) (TQ)

o | o=0-

Methane Ethane Ethene Ethyne

9. How do you condemn the use of alcohol as a sd@aactice? (AS7) (TQ)
Negative Effects of alcohot 1. Alcohols slow down the activity of nervous gystand the brain.

2. Drinking of alcohol causes the blurred visidizziness and vomiting.
3. Heavy drinking of alcohol makes a person altioho
4. Heavy drinking of alcohol over a long periodiaie can damage the stomach, liver and heart.
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So, we may condemn the use of alcohols by,
1. Educate people on negative effects of alcoladlwould help them to avoid alcohol.
2. Take the initiative of developing by a law thall debar the drinking bar keepers from selling
alcoholic beverages.

10. An organic compound with molecular formula GH40O, produces brisk effervescence on addition of
sodium carbonate/bicarbonate. Answer the falwing? (TQ)
a. ldentify the carbon compound? (AS1)
b. Name the gas evolved? (AS1)
c. How will you test the gas evolved? (AB2
d. Write the chemical equation for the abee reaction? (AS3)
e. List two important uses of the above ogound? (AS1)

a. The organic compound is Ethanoic aid or aastid (CHCOOH).

b.Chemical Equation- CH;COOH + NaHCQ@ — CH;COONa + CQ + H,O

c. The gas evolved is carbon dioxide O

d. Test:- Pass the evolved gas in to the lime water thanms to milky white.
Ca (OH)+C0O, — CaCqQ (|) + H:0.

e. Useas 1. It is usead as Preservation for pickles.

2. esters are used as solvent in industry.

3. Itis used in the Preparation of dyes, drugs.

4. It is used in the cooking of dishes like meiat) &tc.

11. Draw the isomers of GH, and CsH1a ?
1. GHq2:-

a). CH—-CH,-CH, - CH; — n - pentane.

b). Ck—-CH-CH-CH; - 2 — methyl butane.

I
CH

Ch
|
c). CH—C-CH - 2,2 - di methyl pentane.

I
CH

2. CoHag-
a).CH-CH-CH-CH,— CH; - n-—hexane.

b). CHs— CH~ CH,— CH - CH - 2 — methyl pentane.
|
GH

C). CH-CH,—CH-CH-CH - 3 - methyl pentane.
I
CH

d). CH—- CH-CH-CH - 2,3 —dimethyl butane.
I I
CH CHs
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CH
|
e). Ch—CH;—-C-CH - 2,2 - dimethyl butane.

|
CH

f). CH- CH-CH - CH; - 2- ethyl butane.
I
CH

|
CH
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