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After reading this chapter students will be able to (
· explain heat and temperature.  
· explain the thermal properties of matter.
· analyze the relationship among Fahrenheit, Celsius and Kelvin scale.

· explian the increase in temperature with the increase of internal energy of the substances. 

· explain the thermal expansion of substances. 

· explain the expansion in length, area and volume of a solid. 

· explain the real and apparent expansion of liquid. 

· explain the effect of heat in changing the state of matter. 

· [image: image8.wmf]explain melting, vaporization and condensation.

· explain melting and boiling points. 

· explain the effect of pressure on melting point.

· explain boiling and evaporation. 

· explain the latent head of fusion and vapoization. 

· explain the cooling effect of evaporation. 

· explain the influence of factors on vaporization.

· explain specific heat and heat capacity.

· explain the principle of measurement of heat. 
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1.
At the time of construction of a rail line why a small gap is kept in between two rails? 

a
To save iron.

b
In summer to increase or to decrease the temperature of the rail line

c
To produce knocking sound when the trains run

d
To avoid bending of the rails for its thermal expansion


eq \o((,d)

More information relating to this question:
· Elongation of the railway slippers takes place as a consequence of friction between the slippers and the metal wheels. The raiation of heat from the sun also causes expansion of length of the slippers. 

· If no gap were kept between every two slippers, rail- accidents would take place frequently.
2.
Why do we feel comfort when wind is blown by fans over our sweating body?

a
The wind blown by the fan prevents sweat to go out of the body

b
Evaporation produces cooling.

c
The air blown by the fan bears cold water vapor

d
The air blown by the fan enters into our body through hair follicles.


eq \o((,b)

More information relating to this question:
· A higher windflow promotes the evaporation of a liquid. 

· The rate of evaporation is the highest in empty space.
· Since the air in winter contains a little amount of water particle, wet clothes take less time to get dry. 
3.
With the help of latent heat ___


i.
the temperature of a body increases

ii.
the state of a substance changes

iii.
the internal energy of a body increases.

Which one of the following is correct?

a
i
b
ii

c
ii and iii
d
i, ii and iii
eq \o((,c)

More information relating to this question:
· Latent heat refers to the heat that does not change the temperature of a substance but changes the state of the substance. 

· Latent heat is of two forms: latent heat of fusion and latent heat of vaporization. 
With the help of the figure give answer of the question no. 4 & 5

[image: image17.wmf]

4.
How much time was required to melt all of the ice?

a
2 min
b
4 min

c
6 min
d
8 min
eq \o((,c)

More information relating to this question:
· No change of heat takes place when ice melts. The figure states that the ice melts in 6 minutes and during this period, temperature of ice is same to that of melted water, simply 0(C. 

5.
What is the required time in minute for the melten water to reach the boiling temperature?

a
6 min
b
8 min

c
12 min
d
18 min
eq \o((,a)

More information about this question:
· After melting, the water takes a period of 6 minutes to reach the boiling point refering to 100(C. That is, the ice takes 6 minutes to melt and the melted cool water takes another 6 minutes to boil. 
[image: image13.emf]
	((( 6.1:  Heat and Temperature 


· The word ‘heat’ is the name given to energy in the process of transfer from one body to another as the consequence of temperature difference between them. 
· Once heat has been transferred to a body or substance, it becomes the internal molecular energy of the body or substance. 
· The total amount of energy of a substance is directly proportional to the sum of the kinetic energy of the molecules constituting the substance. 
· Joule is the S.I. unit of heat. 
· 1 Calorie = 2.4 joule. 
· Temperature refers to the thermal state of a body that determines whether the body will gain or lose heat while coming in thermal contact with another body. 
· The S.I. unit of temperature is kelvin. 
· The triple point of water refers to the particular temperature and pressure at which water remains at all its three states ( solid, liquid and gaseous. 
· 273 kelvin is considered as the temperature of the tripple point of water. 
· 1 K =  eq \f(1,273.16) th part of the temperature of the triple point of water. 
( General Creative MCQs with Answer
6.
What was the unit of heat previously known as? (Knowledge)

a
calorie
b
kelvin

c
Farenheit
d
joule
eq \o((,a)
7.
What is the unit of heat? (Knowledge)

a
celcius
b
joule

c
kelvin
d
Farenheit
eq \o((,b)
8.
Which of the following units doesn’t belong to temperature?  (Comprehension)

a
Centigrade
b
Farenheit

c
joule
d
kelvin
eq \o((,c)
9.
What amount of calorie makes a joule of heat? (Knowledge)

a
4.2
b
2.4

c
0.328
d
0.238
eq \o((,d)
10.
By what times is a joule greater than a calorie? (Comprehension)

a
4.2 times
b
2.4 times

c
0.328 times
d
0.238 times
eq \o((,a)
11.
What is the S.I. unit of temperature? (Knowledge)

a
Centigrade
b
kelvin

c
Celcius
d
Farenheit
eq \o((,b)
12.
Which of the following units is not expressed in degree? (Comprehension)

a
Celcius
b
Centigrade

c
Kelvin
d
Farenheit
eq \o((,c)
13.
What is the triple point temperature of water? (Knowledge)

a
 ( 273 k
b
273 k

c
373 k
d
 eq \f(1,273) k
eq \o((,b)
14.
What is the  eq \f(1,273) th part of the triple point temperature of water? (Knowledge)

a
1(C
b
1(F

c
1(R
d
1K
eq \o((,d)
15.
What does the triple point of water include? (Higher Order Thinking)

a
temperature and pressure



b
temperature and area

c
area and pressure



d
pressure and volume


eq \o((,a)
(
Multiple Completion-Based 


Creative MCQs with  Answer
16.
The flow of heat is influenced by ( (Comprehension)

i.
relative thermal condition of the bodies


ii.
relative mass and volume of the bodies


iii.
relative kinetic energy of the bodies

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
17.
The unit ‘joule’ applies to ( (Comprehension)

i.
work


ii.
energy


iii.
heat

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 6.2: Thermometric Properties of Matter


· Volume, resistance, presssure, etc are the thermometric properties of matter. 
· In mercury thermometer, the mercury in the capillary glass tube is called thermometric substance. 
· In mercury thermometer, the length (height) of the murcury column is called thermometric property. 
· In gas-thermometer, the constant volume of gas contained in the container is called thermometric substance. 
· In gas-thermometer, the pressure of the volume of the gas contained in the thermometer is called thermometric property. 
( General Creative MCQs with Answer
18.
What instrument is thermemotric substance used in? (Knowledge)

a
ameter
c
voltmeter

c
thermometer
d
hydrometer
eq \o((,c)
19.
Which of the following quantities is not a thermomeric property?  (Comprehension)

a
pressure
c
resistance

c
volume
d
efficiency 
eq \o((,c)
(
Multiple Completion-Based 


Creative MCQs with  Answer
20.
Thermometric substances include ( (Application)

i.
liquid state


ii.
gaseous state


iii.
plasma state

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
21.
The quantities belonging to thermometric property ( (Higher Order Thinking)

i.
volume


ii.
height


iii.
pressure

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
	((( 6.3 :
Relation among Celcius, Farenheit and Kelvin Scales


· The definite temperature taken as constant for preparing a temperature scale is called fixed point.
· There are two fixed points applying to a temperature scale –– lower fixed point and upper fixed point. 
· Lower fixed point refers to the temperature at which either pure ice melts to water or pure water freezes to ice. It is also called freezing point or ice point. 
· Upper fixed point refers to the temperature at which pure boiling water converts into water vapour. It is also termed as boiling point or steam point. 
· The temperature difference between freezing point and boiling point (or ice point and steam point) refers to the fundamental interval of a thermometer. 
· Three scales are in vogue in measuring temperature ((( Celcius, Farenheit and Kelvin. 
· The relation among these three scales is :

  eq \f(C,5) = 

 eq \f(F ( 32,9)  =  eq \f(K ( 273,5) 
( General Creative MCQs with Answer
22.
What is the temperature-difference in Kelvin scale if it measures 50( in Celcius sclale? (Application)

a
50 K
b
112 K

c
245 K
d
323 K
eq \o((,a)
23.
What is the triple point temperature of water? (Knowledge)

a
100(C
b
0(C

c
273(C
d
32(C
eq \o((,b)
24.
What will a temperature of ( 20(C measure in Kelvin scale?  (Application)

a
( 253
b
( 293

c
253
d
293
eq \o((,c)
25.
What is the temperature-difference between the melting point of ice and the boiling point of water? (Application)

a
100 K
b
110 K

c
120 K
d
130 K
eq \o((,a)
26.
Suppose, the temperature of a body is x(C what will it be in kelvin scale?  (Application)

a
x K
b
 eq \f(1,x) K

c
(x ( 273) K
d
(x + 273) K
eq \o((,d)
27.
What does a temperature of 1(C measure?  (Knowledge)

a
274 K
b
273.16 K

c
272 K
d
237.16 K
eq \o((,a)
28.
What is the melting point of ice in case of standard pressure? (Knowledge)

a
100(C
b
273(C

c
0(C
d
32(C
eq \o((,c)
29.
What is the meting point of ice in Farenheit scale? (Knowledge)

a
212(F
b
100(F

c
373(F
d
32(F
eq \o((,d)
30.
What is the meting point of ice in kelvin scale? (Knowledge)

a
273 K
b
237 K

c
100 K
d
0 K
eq \o((,a)
31.
What is the upper fixed point of ice in Celcius scale? (Knowledge)

a
273(C
b
100(C

c
212(C
d
( 273(C
eq \o((,c)
32.
What does the upper fixed point in kelvin scale refer to? (Knowledge)

a
273 K
b
212 K

c
373 K
d
273.16 K
eq \o((,c)
33.
Which of the following relations is correct? (Knowledge)

a
 eq \f(C,5) = \f(F ( 32,9) = \f(K(173,4) 



b
 eq \f(C,100) = \f(F ( 32,180) = \f(K(273,100) 


c
 eq \f(C,9) = \f(F ( 32,5) = \f(K(273,9) 



d
 eq \f(C,5) = \f(F ( 32,9) = \f(K(173,9) 


eq \o((,b)
34.
What is the normal temperature of human body in Celcius scale if it is 98.4( in Farenheit scale? (Application)

a
36.9(C 
b
39.6(C

c
33.9(C
d
33.2(C
eq \o((,a)
35.
What will be the temperature in Kelvin scale if it measures 70( in Celcius scale? (Application)

a
273 K
b
373 K

c
243 K
d
343 K
eq \o((,d)
(
Multiple Completion-Based 


Creative MCQs with  Answer
36.
Fixed points include ( (Higher Order Thinking)

i.
condensation


ii.
vaporization


iii.
liquidation

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
37.
Upper fixed  point includes ( (Higher Order Thinking)

i.
evaporating


ii.
boiling


iii.
melting

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
38.
Lower fixed point includes ( (Higher Order Thinking)

i.
evaporating


ii.
meting


iii.
condensing

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
39.
In case of temperature, ( (Comprehension)

i.
latent heat does not play any role.


ii.
a difference of 1(C measures 1 K.


iii.
5 (F ( 32) = 9(K ( 273).

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
(
Situation Set Based Creative 


MCQs with Answer
Look at the following extract and answer the question numbers 40 and 41:

	37º C
	310.15K
	F

E

	0ºC
	273.15K
	D

	-100.15ºC
	173K
	C

	-200.15ºC
	73K
	B

	-273.15ºC
	0 K
	A


40.
CO2 reaches a solid state at a certain temperature. At what level does the phenomenon take place? (Higher Order Thinking)

a
A
b
B

c
C
d
D
eq \o((,a)
41.
One needs to see a doctor ( (Application)

i.
in case one’s body temperature exceeds level F.


ii.
in case one is careless of wearing woolen clothes at level D.


iii.
in case one deos not wear any vest at level F

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
See the picture below and answer the question numbers 42 and 43:
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42.
Suppose, it is a Farenheit scale. What will be the lowest temperature shown in this scale in kelvin scale? (Application)

a
294.67
b
249.67

c
429.76
d
492.76
eq \o((,b)
43.
Mercury is used in this device because of the liquid’s___ (Higher Order Thinking)

i.
high freezing point

ii.
high boiling point

iii.
uniform expansion

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
	((( 6.4 
Raise of Temperature and Internal Energy of Body 


· The generation of potential energy by a solid is the consequence of its attraction and repulsion forces among the molecules. 
· Thermal energy is directly proportional to internal energy. 
· The temperature of a body increases when kinetic energy applies to it. 
( General Creative MCQs with Answer
44.
What state of matter does the vibration of molecules belong to? (Comprehension)

a
solid
b
liquid

c
gaseous
d
plasma
eq \o((,a)
45.
What is the sum of the kinetic energy and the potential energy of the molecules of a substance called? (Knowledge)

a
external energy 
b
nuclear energy

c
internal energy
d
mechanical energy
eq \o((,c)
46.
What form of force prevails in the molecules of a solid? (Knowledge)

a
attractive only


b
repulsive only

c
gravitational



d
both attractive and repulsive
eq \o((,d)
47.
What form of energy is caused by the attraction and repulsion forces among the molecules of a solid? (Knowledge)

a
nuclear energy
b
potential energy

c
chemical energy
d
mechanical energy
eq \o((,b)
48.
Which of the substances is free of either attraction or repulsion force? (Application)

a
Fe
b
H2O

c
O2
d
Hg
eq \o((,c)
	((( 6.5 
Thermal Expansion of Substance and Expansion of Solids 


· When heat energy is applied to a solid, there is an inerease in both kinetic and potential energies of the molecules of the solid. This means that the molecules vibrate more rapidly and move farther apart. 
· As the molecules move farther apart, the length and the width of the solid increase. But it is not that the expansion is very large. 
· The co-efficients of linear expansion, superficial expansion and volumic expansion are denoted by the greek letters (, ( and ( respectively. 
( General Creative MCQs with Answer
49.
Which of the following relations is correct? (Knowledge)

a
( =  eq \f(l2 ( l1,l1((2 ( (1))
b
( =  eq \f(l1 ( l2,l1((2 ( (1))

c
( =  eq \f(l2 ( l2,l1((1 ( (2))
d
( =  eq \f(l1 ( l2,l2((1 ( (2))
eq \o((,a)
50.
Which of the following letters stands for the co-efficient of linear expansion? (Knowledge)

a
(
b
(

c
(
d
(
eq \o((,a)
51.
Which of the following letters stands for the co-efficient of the expansion of area? (Knowledge)

a
(
b
(

c
(
d
(
eq \o((,b)
52.
Which of the following letters stands for the co-efficient of the expansion of volume? (Knowledge)

a
(
b
(

c
(
d
(
eq \o((,c)
53.
Which of the following relations is correct? (Knowledge)

a
( =  eq \f(A1 ( A2,A1((1 ( (2)) 
b
( =  eq \f(A2 ( A1,A1((1 ( (2)) 

c
( =  eq \f(A1 ( A2,A1((2 ( (1)) 
d
( =  eq \f(A2 ( A1,A1((2 ( (1)) 
eq \o((,d)
54.
Which of the following relations is correct? (Knowledge)

a
( =  eq \f(v2 ( v1,v1((2 ( (1)) 
b
( =  eq \f(v2 ( v1,v2((2 ( (1)) 

c
( =  eq \f(v1 ( v2,v1((1 ( (2)) 
d
( =  eq \f(v2 ( v1,v2((1 ( (2)) 
eq \o((,a)
55.
What is the co-efficient of the volumeic expansion  of copper? (Knowledge)

a
5.01 × 10(6m3
b
50.1 × 10(6m3

c
5.01 × 10(5m3
d
50.1 × 10(5m3
eq \o((,b)
56.
What is the co-efficient of the linear expansion of copper? (Knowledge)

a
1.67 × 10(6k(1
b
1.67 × 10(6m

c
16.7 × 10(6k(1
d
16.7 × 10(6m
eq \o((,c)
57.
What is the unit of the co-efficient of linear expansion? (Knowledge)

a
m(2
b
m2

c
k(2
d
k(1
eq \o((,d)
58.
What is the unit of the co-efficient of the expansion of area? (Knowledge)

a
k(1
b
k(2

c
m2
d
m(2
eq \o((,b)
59.
What is the co-efficient of the superficial expansion of copper?  (Knowledge)

a
33.4 × 10(5k(1
b
33.4 × 10(6k(1

c
33.4 × 10(5m2
d
33.4 × 10(6m2
eq \o((,b)
60.
The co-efficient of the linear expansion of a steel rod is x k(1. What was the initial length of the rod in case temperature rises from 20(C to 50(C and length increases by 0.033 m? (Application)

a
(x + 0.11)cm
b
(x ( 0.11) cm

c
 eq \f(0.11,x)cm 
d
 eq \f(x,0.11) cm
eq \o((,c)
61.
What letter is heat denoted by? (Knowledge)

a
(
b
(

c
(
d
(
eq \o((,d)
62.
Which of the following relations is correct? (Comprehension)

a
( =  eq \f(1,2) (
b
( =  eq \f(1,2) A

c
( = 3(
d
( =  eq \f(1,3) (
eq \o((,a)
63.
What matter expands most when its temperature gets increased? (Comprehension)

a
liquid
b
gaseous

c
plasma
d
solid
eq \o((,c)
64.
Which of the following compounds expands the least in case of a higher temperature? (Higher Order Thinking)

a
H2O
b
N2O

c
NO2
d
SO2
eq \o((,a)
65.
Which of the following compounds expands the most in case of a higher temperature? (Higher Order Thinking)

a
CaCO3
b
NaCl

c
HCl
d
Na2CO3
eq \o((,c)
(
Multiple Completion-Based 


Creative MCQs with  Answer
66.
In case of the expansion of solids ( (Comprehension)

i.
( =  eq \f(1,3) (

ii.
( =  eq \f(1,2) (

iii.
( =  eq \f(2,3) (

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
67.
k(1 stands for the co-efficient of  ( (Comprehension)

i.
expansion of volume of a solid.


ii.
expansion of the area of a solid. 


iii.
expansion of length of a solid. 

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
68.
In case of a higher temperature  ( (Higher Order Thinking)

i.
Al2(SO4)3 has the least expansion


ii.
CO2 has the highest expansion


iii.
HNO3 has an expansion higher than Al2(SO4)3 but lower than CO2.

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
69.
That 33.4 10(6k(1 is coefficient of superficial expansion of copper refers to ( (Application)

i.
the increase of temperature by 0.5 k on an area of 0.5 m2.


ii.
the area gets its previous shape if the temperature is withdrawn.


iii.
the co-efficient of linear expansion is just the half of the question-mentioned amount. 

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
70.
If a glass –tube or a plastic tube is heated, it will lose its ( (Application)

i.
radius


ii.
length


iii.
volume

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
(
Situation Set Based Creative 


MCQs with Answer
Look at the picture below and answer the question numbers 71 and 72:
[image: image3.jpg]



71.
The reasons behind keeping the tiny gaps A and B (Application)

i.
the radiation of the sun


ii.
the friction between the slippers and the wheels


iii.
the higher kinetic energy of the railway molecules of the slippers

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
72.
What is the magnitude of ( in case of the slippers? (Higher Order Thinking)

a
11 × 10(6k(1
b
33.4 × 10(6k(1

c
11 × 10(5k(1
d
33.4 × 10(6k(1.
eq \o((,a)
	((( 6.7 and 6.8  Expansion of Liquids & Real and Apparent Expansion of Liquids


· Linear expansivity does not apply to liquds. 
· Liquids have volume (cubical) expansivity as well as area expansivity.
· Apparent expansivity of a liquid = real expansivity of the liquid – cubic or volume expansivity of the container. 
· Cubic expansivity causes a decrease in density of a liquid (although its mass does not change). 
· The cubic expansivity of water differs at different temperatures.
· The volume of water at 0(C is  eq \f(10,11)  of the volume of ice at 0(C; it (the volume) continues to decrease until the water reaches a temperature of 4(C. 
· At 100(C the water changes to steam and its (steam) volume increases 1650 times higher than it has been in 0(C.
· The expansion of the container is taken into consideration in case of the real but not in case of the apparent expansivity of a liquid. 
( General Creative MCQs with Answer
73.
Which of the following relations is correct? (Comprehension)

a
Vg = Va + Vr
b
Vg = Va ( Vr

c
Vg = Vr ( Va
d
Vg =  eq \f(Va,Vr) 
eq \o((,c)
74.
How is the real expansion of a liquid found out? (Comprehension)

a
by multiplying Vg by Va


b
by dividing Va by Vg

c
by subtracting Vg from Va


d
by adding Va to Vg


eq \o((,d)
75.
Which of the following relations is correct? (Comprehension)

a
Va = Vr ( Vg
b
Va = Vr + Vg

c
Va = Vr × Vg
d
Va = Vr ÷ Vg
eq \o((,a)
76.
Which of the following relations is incorrect? (Comprehension)

a
( = 2(
b
( =  eq \f(1,3) (

c
( = (2
d
 eq \f(2,3) ( = (
eq \o((,c)
(
Situation Set Based Creative 


MCQs with Answer
Take a look to the picture below and answer the question numbers 77 and 78:
[image: image4.jpg]



A
       B          C

77.
If same magnitude of temperature-increase applies, liquid B is ____  (Higher Order Thinking)

a
mercury
b
alcohol

c
paraffin
d
soda-water
eq \o((,b)
78.
In case a higher temperature applies, ___ (Higher Order Thinking)

i.
the liquids gain a higher volume


ii.
the liquids lose density at some extent


iii.
the ratio of superficial and cubic expansivity will be ( : (

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 6.9 Effect of Heat on Change of State


· All the three states of water depend on air pressure and temperature.
· Fusion is the process of liquidation of a solid by applying heat.
· More heat does not always mean a higher temperature. At a certain stage, a solid gets comerted to a liquid having no increase in temperature. 
· The amount of heat absorbed during the process of fusion is used to break the intermolecular bond of the molecules of the solid. 
( General Creative MCQs with Answer
79.
At what temperature may water stay at both solid and liquid forms?

a
0(C
b
4(C

c
20(C
d
100(C
eq \o((,a)
80.
At what temperature may water stay at both liquid and gaseous form?

a
112(F
b
212(F

c
121(F
d
221(F
eq \o((,b)
	((( 6.10 Fusion, Vaporization With Condensation


· The process of converting a solid into liquid by applying heat is known as fusion.
· Meting point refers to the definite temperature at which a solid starts to melt.
· The process in which a liquid gets converted to its gaseous state is known as vaporization.
· Evaporation is one of the two forms of vaporization. This is the penomenon in which a liquid at any temperature slowly changes from its free surface into vapour state. 
· Boiling is the other form of vaporization. It refers to the process in which a liquid rapidly gets converted into its gaseous state as a consequence of the application of heat.
· The temperature at which a liquid begins to get boiled is known as its boiling point.
· Condensation refers to the process in which the gaseous state of a substance gets converted to its liquid state.
( General Creative MCQs with Answer
81.
Which of the following process refers to the conversion of a gas to a liquid? (Comprehension)

a
evaporation
b
condensation

c
decantation
d
distillation
eq \o((,b)
82.
Which of the following phendomena refers to the lowest temperature? (Comprehension)

a
fusion
b
vaporization

c
evaporation
d
condensation
eq \o((,d)
83.
Which of the following conversions does not belong to the process of condensation? (Higher Order Thinking)

a
from CO2 to dry ice
b
from H2SO4 to SO2

c
from air to fog
d
from fog to dew
eq \o((,b)
84.
What does evaporation belongs to? (Knowledge)

a
vaporization
b
condensation

c
fusion
d
diffusion
eq \o((,a)
85.
Which one of the following is not a determinant of boiling point? (Higher Order Thinking)

a
density
b
mass

c
heat
d
pressure
eq \o((,b)
86.
Which one of the following is an example of vaporization? (Application)

a
NO2 ( HNO3
b
CO2 ( dry ice

c
H2SO4 ( SO2
d
CaCO3 ( Ca(HCO3)2
eq \o((,c)
87.
Which of the following substances gets converted to gaseous state from its solid state? (Application)

a
napthalin
b
tungsten

c
iredium
d
calcium carbonate
eq \o((,a)
(
Multiple Completion-Based 


Creative MCQs with  Answer
88.
Determinants of melting point ( (Comprehension)

i.
specific gravity


ii.
latent heat


iii.
physical properties of the matter

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
89.
Phenomena applying to liquids  ( (Comprehension)

i.
condensation


ii.
vaporization


iii.
distillation

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
90.
Melting point does not depend on  ( (Comprehension)

i.
atmospheric pressure


ii.
humidity


iii.
pressure applied

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,=)
91.
Phenomena belonging to vaporization  ( (Application)

i.
H2SO4 ( SO2

ii.
HNO3 ( N2

iii.
H2O ( H2 + O2

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
92.
The term ‘condensation’ applies to  ( (Application)

i.
mist to fog


ii.
fog to dew


iii.
chlorine to hydrochloric acid

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
(
Multiple Completion-Based 


Creative MCQs with  Answer
Read the following extract and answer the question numbers 93 and 94:
H2SO4 is in massive use in the mills and factories. The emission of SO2 is the immediate consequence that is responsible for acid rain.
93.
What process does emission refer to? (Application)

a
condensation
b
vaporization

c
solidification
d
melting
eq \o((,b)
94.
What process lies behind acid rain? (Higher Order Thinking)

a
fusion
c
diffusion

c
condensation
d
decantation
eq \o((,c)
	((( 6.11 Effect of Pressure on Boiling Point


· Regelation refers to the process of melting a solid into its liquid state by applying pressure and then bring it back to the solid state by reducing the pressure. 
· The melting point of a substance changes due to the variation of pressure on the substance.
· Pressure may casuse either expansion or reduction of volume. 
( General Creative MCQs with Answer
95.
Which of the following substances has lower melting point along with a higher pressure? (Comprehension)

a
wax
b
ice

c
copper
d
gold
eq \o((,b)
96.
Which of the following substances melts at a temperature of 0(C? (Knowledge)

a
ice
b
wax

c
soap bar
d
napthalin
eq \o((,a)
97.
Which of the following phenomena does not mean any change in temperature (Comprehension)

a
regelation
b
condensation

c
latent heat of fusion
d
pressure
eq \o((,c)
(
Multiple Completion-Based 


Creative MCQs with  Answer
98.
The solids which expand in volume when they melt ( (Higher Order Thinking)

i.
have melting points directly proportional to pressure.


ii.
require a high temperature to melt.


iii.
can be given any shape.

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 6.12
Latent Heat of Fusion and Latent Heat of Vaporization


· The specific latent heat of fusion of a substance is the quantity of heat required to convert unit mass of the substance from the solid to the liquid state without change in temperature. 
· Latent heat of fusion does not change temperature but loosens the intermolecular bond of the molecules of the certain substance. 
· The specific latent heat of vaporization of a substance is the quality of heat required to change unit mass of the substance from the liquid to the vapour state without change in temperature.
· The specific latent heat of vaporization of water is 2260 kj/Kg or 2.26 mj/Kg, i.e. 2260000 j/Kg. 
· One feels cool when air blows over one’s sweating body because of taking place of evaporation on one’s body-surface. 
( General Creative MCQs with Answer
99.
What is the S.I. unit of latent heat of vaporization? (Knowledge)

a
JKg(1
b
JKg(2

c
Joule
d
Js(2
eq \o((,a)
100.
What is the S.I unit of latent heat of fusion? (Knowledge)

a
Joule
b
Js(1

c
JKg(1
d
Jm(2
eq \o((,c)
101.
In what pitcher does evaporation take place at the highest rate? (Application)

a
plastic pitcher
b
earthen pitcher

c
brass pitcher
d
aluminium pitcher
eq \o((,b)
(
Multiple Completion-Based 


Creative MCQs with  Answer
102.
Evaporation of water or alcohol or any beverage can not take place in case of a sealed container made up of ( (Comprehension)

i.
loamy soil


ii.
glass


iii.
tefflon

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
	((( 6.13
Dependence of Evaporation on Various Factors


· Evaporation depends on flow of air, area of the exposed surface of the liquid, physical properties like boiling point of the liquid, pressure acting on the liquid, temperature  of the air in contact with the liquid, and the  amount of water vapour in the air.
( General Creative MCQs with Answer
103.
Where does evaporation takes place in the highest rate? (Comprehension)

a
in air
b
in water

c
in benzene
d
in toluene
eq \o((,a)
104.
What season ensures the highest evaporation? (Comprehension)

a
spring
b
autumn

c
late autumn
d
winter
eq \o((,d)
105.
What season indicates the lowest evaporation? (Comprehension)

a
summer
b
spring

c
rainy season
d
late autumn
eq \o((,c)
106.
Which of the following liquids is highly volatile? (Comprehension)

a
turpin oil
b
au-de-cologne

c
alcohol
d
carbonated beverage
eq \o((,b)
107.
Which one of the following promotes evaporation? (Knowledge)

a
a higher pressure
b
a lower pressure

c
a lower temperature
d
a higher density
eq \o((,b)
(
Multiple Completion-Based 


Creative MCQs with  Answer
108.
Evaporation is a natural phenomenon which is  ( (Comprehension)

i.
decelerated by high to higher atmospheric pressure of a liquid.


ii.
inversely related to the boiling point of a liquid


iii.
inversely related to the amount of water vapour in air

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 6.14 Thermal Capcity  


· The thermal capacity of a body refers to the amount of heat required for raising the temperature of the body by 1 kelvin.
· Thermal capacity depends on the mass of the body and also the properties of the material the body is made up of. 
( General Creative MCQs with Answer
109.
What is the unit of thermal capacity? (Knowledge)

a
Jk(1
b
Jk(2

c
Js(1
d
Js(2
eq \o((,a)
110.
Which of the following relations is correct? (Comprehension)

a
C =  eq \f((Q,Q) 
b
(Q =  eq \f(C,Q) 

c
Q  = (QXC
d
Q =  eq \f(C, (Q) 
eq \o((,c)
	((( 6.15 and 6.16 Specific Heat and Relation between Specific Heat and Thermal Capacity 


· The specific heat of a body refers to the amount of heat required for raising the temperature of mass 1 Kg of the body by 1 kelvin.
· The unit of specific heat is JKg(1k(1.
( General Creative MCQs with Answer
111.
What is the unit of specific heat? (Knowledge)

a
Jk(1
b
JKg(1k(1.

c
Jm(1k(1
d
Jm(2k(1
eq \o((,b)
112.
Which of the following relations is correct? (Comprehension)

a
Q = (Q × m × s
b
Q =  eq \f((Q × m,S) 

c
Q =  eq \f((Q × S,m) 
d
Q =  eq \f(m × s, (Q) 
eq \o((,a)
113.
Which of the following relations is correct? (Knowledge)

a
S =  eq \f((Q,Q × m) 
b
S =  eq \f(m, (Q × Q) 

c
S =  eq \f(Q, (Q × m) 
d
S =  eq \f((Q × Q,m) 
eq \o((,c)
114.
Which of the following relations is correct? (Comprehension)

a
(Q =  eq \f(m × Q,s) 
b
(Q =  eq \f(m × s,Q) 

c
(Q =  eq \f(s,m × Q) 
d
(Q =  eq \f(Q,m × s) 
eq \o((,a)
115.
What is the specific heat of water? (Knowledge)

a
4.2 × 10(2 JKg(1k(1.
b
4.2 × 102 JKg(1k(1.

c
4.2 × 10(3 JKg(1k(1.
d
4.2 × 103 JKg(1k(1.
eq \o((,d)
116.
S =  eq \f(Q, (Q × m) =  eq \f(C,m) . Which quantity does not indicate heat? (Higher Order Thinking)

a
S
b
Q

c
(Q
d
C
eq \o((,c)
117.
S =  eq \f(Q,(Q × m) =  eq \f(C,m) . Which quantity is meassured in kelvin? (Higher Order Thinking)

a
Q
b
(Q

c
S
d
C
eq \o((,b)
118.
What is the specific heat of ice? (Knowledge)

a
2.1 × 103 JKg(1k(1.
b
2.1 × 10(3 JKg(1k(1.

c
2.1 × 104 JKg(1k(1.
d
2.1 × 10(4 JKg(1k(1.
eq \o((,b)
119.
What is the specific heat of water vapour? (Knowledge)

a
2.0 × 102 JKg(1k(1.
b
2.0 × 103 JKg(1k(1.

c
2.0 × 104 JKg(1k(1.
d
2.0 × 105 JKg(1k(1.
eq \o((,b)
120.
What is the difference between the specific heat of ice and that of water? (Application)

a
1.2 × 103 JKg(1k(1.
b
1.2 × 104 JKg(1k(1.

c
2.1 × 103 JKg(1k(1.
d
2.1 × 104 JKg(1k(1.
eq \o((,c)
121.
Which form of water has the highest specific heat? (Comprehension)

a
water at 0(C

b
ice at 0(C

c
water at 4(C



d
water vapour at room temperature
eq \o((,c)
122.
Which state of water has the least specific heat? (Comprehension)

a
water at 0(C


b
water at 4(C

c
ice at 0(C


d
water vapour at room temperature
eq \o((,d)
123.
What is the difference between the specific heat of solid state and that of gaseous state of water? (Application)

a
10 JKg(1k(1.
b
102 JKg(1k(1.

c
103 JKg(1k(1.
d
1.2 × 102 JKg(1k(1.
eq \o((,b)
124.
What is the difference between the specific heat of liquid and gaseous states of water? (Application)

a
2.2 × 103 JKg(1k(1.
b
2.1 × 103 JKg(1k(1.

c
1.2 103 JKg(1k(1.
d
4.2 × 103 JKg(1k(1.
eq \o((,a)
125.
Which metal has the least specific heat? (Comprehension)

a
silver
b
copper

c
aluminium
d
lead
eq \o((,d)
126.
How can you measure the specific heat of a body? (Application)

a
by dividing its thermal capacity by mass



b
by dividiing its mass by thermal capacity

c
by multiplying its thermal capacity by mass



d
by multiplying its thermals capacity by its latent heat
eq \o((,a)
127.
How an you measure the thermal capacity of a body? (Application)

a
by multiplying its mass by latent heat



b
my multiplying its specific heat by mass

c
my dividing its specific heat by mass



d
my dividing its specific mass by specific heat
eq \o((,b)
128.
What is the specific heat of lead? (Knowledge)

a
13 × 102 JKg(1k(1.
b
1.3 × 102 JKg(1k(1.

c
1.3 × 103 JKg(1k(1.
d
3.1 × 102 JKg(1k(1.
eq \o((,b)
129.
What is the specific heat of a copper wire? (Knowledge)

a
2.0 × 102 JKg(1k(1.
b
0.2 × 102 JKg(1k(1.

c
4.0 × 102 JKg(1k(1.
d
0.4 × 102 JKg(1k(1.
eq \o((,c)
130.
What is the specific heat of a bar made up of pure silver? (Comprehension)

a
2.3 × 102 JKg(1k(1.
b
2.3 × 103 JKg(1k(1.

c
3.2 × 102 JKg(1k(1.
d
3.2 × 103 JKg(1k(1.
eq \o((,a)
131.
Which of the following statements is correct?  

a
Silver has a specific heat higher than copper by 170 JKg(1k(1.



b
Copper has a specific heat higher than silver by 170 JKg(1k(1.


c
Lead has a specific heat higher than copper by 100 JKg(1k(1.



d
Copper has a specific heat lower than lead by 270 JKg(1k(1.


eq \o((,b)
132.
What amount of heat does ice need in comparision to water in case of raising equial temperature of equal mass of ice and water? (Comprehension)

a
the same
b
double

c
one-fourth
d
half
eq \o((,d)
133.
What is the ratio of specific hea t of gaseous, liquid and solid states of water? (Application)

a
20 : 42 : 21
b
20 : 21 : 42

c
21 : 42 : 20
d
42 : 21 : 20
eq \o((,a)
134.
What amount of heat is needed for raising the temperature of water of mass 2 Kg by 1(C? (Application)

a
2.1 × 103 j
b
4.2 × 103 j

c
6.3 × 103 j
d
8.4 × 103 j
eq \o((,d)
135.
An amount of heat gets lost when the temperature of 1 Kg of waters reduced by 1k. What mass of ice will gain an increase of temperature by 1k with the application of that lost amount of heat? (Application)

a
0.1 Kg
b
0.5 Kg

c
2 Kg
d
5 Kg
eq \o((,c)
136.
What times the specific heat of water is higher than that of water vapour? (Comprehension)

a
1.2 times
b
2.1 times

c
one and a half times
d
four times
eq \o((,b)
137.
What times that specific heat of water is higher than that of ice? (Comprehension)

a
two times 


b
one and a half times

c
one and a quarter times



d
three times


eq \o((,a)
138.
By what amount the specific heat of silver is higher than that of lead? (Comprehension)

a
25 JKg(1k(1.
b
50 JKg(1k(1.

c
100 JKg(1k(1.
d
150 JKg(1k(1.
eq \o((,c)
139.
By what amount the specific heat of copper is higher than that of lead? (Comprehension)

a
370 JKg(1k(1.
b
270 JKg(1k(1.

c
170 JKg(1k(1.
d
70 JKg(1k(1.
eq \o((,b)
140.
By what amount the specific heat of copper is higher than that of silver? (Comprehension)

a
70 JKg(1k(1.
b
170 JKg(1k(1.

c
270 JKg(1k(1.
d
370 JKg(1k(1.
eq \o((,b)
141.
What is the ratio of the specific heat of the metals lead, silver and copper respectively? (Higher Order Thinking)



a
13 : 23 : 40
b
23 : 13 : 40

c
40 : 23 : 13
d
23 : 40 : 13
eq \o((,a)
142.
A body of mass 4 Kg has a thermal capacity of 2000 Jk(1. What is the specific heat of the body?  (Application)

a
1000 JKg(1k(1.
b
500 JKg(1k(1.

c
5000 JKg(1k(1.
d
8000 JKg(1k(1.
eq \o((,b)
143.
900 joule of heat is required to increase the temperature of a body of mass 50 Kg by 20(C what is the specific heat of the body? (Application)

a
900 JKg(1k(1.
b
870 JKg(1k(1.

c
830 JKg(1k(1.
d
800 JKg(1k(1.
eq \o((,a)
144.
What amount of heat will be required for raising the temperature of 0.5 litre water by 1 kelvin? (Application)

a
210 joule
b
2100 joule

c
420 joule
d
4200 joule
eq \o((,b)
145.
Temperature of a certain amount of water is raised by 1 kelvin with an application of 4.2 × 104. joule of heat. What does the water measure? (Application)

a
4.2 Kg
b
10 Kg

c
42 Kg
d
100 Kg
eq \o((,b)
146.
What amount of heat is required for raising the temperature of lead of mass 4 Kg by 20(C? 

a
10400 joule
b
1040 joule

c
38090 joule
d
3890 joule
eq \o((,a)
(
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147.
In case of the specific heat of the three states of water, ( (Higher Order Thinking)

i.
the solid state has a specific heat higher than gaseous state.


ii.
the liquid state has a specific heat twice the specific heat of the solid state.


iii.
the gaseous state has a specific heat less than even half the specific heat of the liquid state.

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
148.
In case x denotes thermal capacity and y denotes specific heat,  ( (Application)

i.
x is the product of y and the mass of the body.


ii.
y is the quotient of x by the mass of the body.


iii.
mass is the quotient of x by y mass of the body.

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
(
Situation Set Based Creative 


MCQs with Answer
Read the following extract and answer question numbers 149 and 150:
Lead weighs more than silver inspite of having equal volume. The metals also differ in thermal capacity and specific heat.
149.
What is the thermal capacity of 12.5 Kg of lead? (Application)

a
1.625 Jk(1
b
16.25 Jk(1

c
10.4 Jk(1
d
104 Jk(1
eq \o((,a)
150.
In case of same mass, ___ (Application)

i.
silver has a thermal capacity 1.77 times higher than lead.


ii.
water has a thermal capacity more than 18 times higher than silver.


iii.
the ratio of thermal capacity of gaseous and liquid states of water is 1 : 2.1.

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 6.17 Fundamental Principle of Calorimetry


· When two bodies of different temperatures are brought in thermal contact then reception and donation of heat take place. The body at higher temperature leaves heat whereas the body at lower temperature receives heat. This give and take will continue until they reach at the thermal equilibrium. 
· If no heat is lost during donation and reception of heat, then the amount of heat given up by the body at higher temperature will be equal to the heat gained by the body at lower temperature. 
( General Creative MCQs with Answer
151.
What does the fundamental principle of calorimetry reveal? (Knowledge)

a
heat received = heat released



b
heat recieved > heat released

c
heat received < heat released



d
temperature received = temperature released
eq \o((,a)
152.
What phenomenon will take place if an object or room temperature is dropped to water having a temperature of 0(C?

a
The water will release heat.



b
The object will release heat.

c
The object will receive heat.



d
Neither the water nor the object will receive heat.
eq \o((,b)
(
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Creative MCQs with  Answer
153.
The fundamental principle of calorimetry reveals ( (Comprehension)

i.
heat received = heat released


ii.
conservation of momentum


iii.
conservation of energy

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
[image: image14.wmf]
eq \o(((((,Ques.(1) The distance between two eletric poles is 30,. A copper wire with a length of 30.01 m was connected to those two pillars in a day whey temperature was 30(C. Cofficient of linear expansion of copper is 1.67 × 10(6k(1. The wrire tore in a winter day when the temperature of the air was 4(C.

a.
Define triple point of water.
1

b.
If two bodies have the equal amount of heat, yet they can be at different temperaure/Explain.
2

c.
Express the temperature of air in Fahrenheit scale.
3

d.
Explain the cause for the wire to tear with mathematial logic.
4

Answer to the question no. 1
eq \o((,a) The triple point of water refers to the particular temparature and pressure at which water remains at all its three states ___ solid, liquid and gaseous. 263 K is considered as the temperature of the triple point of water. 

eq \o((,b) Yes, two bodies can be at different temperature even in case of having the equal amount of heat. The reason behind it is that the temperature of either body does not depend on the amount of heat but of its thermomentric state. In case of two bodies of same materials but different sizes, the temperature of the smaller body will be higher than that of the larger body eventhough the same amount of heat applies to both the bodies. 

eq \o((,c) given, the temperature of air in Celcius scale is 30(C

We need to express it in Farenheit scale. 

Let us apply the formula,  eq \f(C,F) = \f(F ( 32,9) 
Putting the magnitude of C,

 eq \f(30,5)  =  eq \f(F ( 32,9) 
Or, 6(F ( 32) = 30 × 9

Or, 5F ( 160 = 270

Or, 5F = 270 + 160

Or, 5F = 430

Or, F =  eq \f(430,5) 
( F = 86.

In Farenheit scale, the temperature of air 86(F. 

eq \o((,d) The temperature of air was 4(C that day. It means that the temperature of air fell by 26(C ( = 30(C ( 4(C) since the standard temperature of air is 30(C. The wire tore because of such a drastic fall of the temperature of air. The wire got shrunk and its smaller length became less than the distance between the two poles. 

Let us illustrate the fact in the light of mathematical logic. 

The passage states that(
the initial length of the wire, l1 = 30.01 m

standard temperature of air, (1 = 30(C

the temperature of air, that day, (2 = 4(C

( decrease of temperature of air that day, ((1 ( (2)


= 30(C ( 40×C = 25(C

co-efficient of linear expansion of copper, ( = 16.7 × 10(6k(1
Now let us find out the new length of the wire (l2) by applying the following formula. 

( =  eq \f(l1 ( l2,l1((1 ( (2)) 
Or, l1 ( l2 = ( × l1((1( (2)

Or, ( l2 = ( × l1((1( (2) ( l1
Or, l2 = l1 ( ( × l1((1 ( (2)

Or, l2 = 30.01 m ( 16.7 × 10(6k(1  30.01m × 26(C

Or, l2 = 30.01 m ( 0.014 m

( l2 = 29.996m 

This length is little less than the distance between the two poles, measuring 30m. So, There took place stress on the wire that it could not withstand. This is the reason of its tearing. 
[image: image15.wmf]
eq \o(((((,Ques.(2) (i) Srimangal is known as the coldest place in Bangladesh. In a certain winter, the lowest recorded temperature was 2(C there. A study also shows that the highest recorded kelvin scale temperature in summer was 13.82% higher than the lowest recorded temperature scale in winter that year.

(ii) Srimangal is also an important zone of Bangladesh Railway. Friction between the railway slippers and the wheels causes 10% increase of temperature in kelvin scale. The coefficient of the length expansivity of the slipper is 11 × 10(6k(1.
 
a.
What are the forms of the coefficient of expansivity?
1

b.
Why do we shiver in cold if we do not wear adequate clothing?
2

c.
Convert the highest recorded temperature mentioned in passage (i) into Farenheit scale.
3

d.
In case of a gap less than 8 cm on every 100 m of length of the slipper, railway accidents would occur frequently. Examine the statement. 
4

Answer to the question no. 2
eq \o((,a) The forms of the coefficient of expansivity are the coefficient of linear expansivity, that of superficial expansivity and that of cubic (volume) expansivity. 

eq \o((,b) We shiver in cold if we do not wear adequate clothing mainly because of temperature difference. Cold air has a temperature lower than our body-temperature (98.4(F). Cold wind receives heat while human body releases heat. Besides, the internal temperature of the body rises for the cause of burning of fat with a view to coping up with cold wind.

eq \o((,c) Passage (i) states that the highest recorded temperature in srimangal that year is 13.82% higher than 2(C. 

In Kelvin scale, 2(C = (273 + 2) K = 275 K.

13.82% of 275 K =  eq \f(275 × 13.82,100) K = 38 K.

( The highest recorded temperature = 275 K + 38 K


= 313 K

Let us convert it to Farenheit scale.

We know,  eq \f(F(32,9) = \f(K ( 273,5) 
Or, 5(F ( 32) = 9(K ( 273)

Or, 5F ( 160 = 9(313 ( 273)

Or, 5F ( 160 = 9 × 40

Or, 5F ( 160 = 360

Or, 5F = 360 + 160

Or, 5F = 520

Or, F =  eq \f(520,5) 
( F = 104. 

The temperature is 104(F. 

eq \o((,d) Elongation of railway slippers takes palce as a consequence of friction between the slippers and the metal wheels. The radiation of heat from the sun also causes linear expansion of the wheels. If no gap were kept between every two slippers, rail-accidents would take place frequently. Now the ultimate question arises what the length of the gap should be.

In case a slipper is 100 m long, the gap  between two slippers must not be less than 8 cm. Let us examine the fact. 

When trains run, the highest probable

temperature of the slipper = 313 K + 10% of 313 K


= 313 K + 31.3 K


= 344.3K

When trains do not run, the lowest probable temperature of the slipper = 27 K.

( temperature differnce, (( = 344.3 K ( 275 K


= 69.3 K

We know,


( =  eq \f(l2 ( l1,l1 × (() 
Or, l2 ( l1 = (  × l1 × ((
Or, l2 = l1 + ( × l1 × ((

= 100m + 11 × 10(6k(1 × 100m × 69.3k


= 100m + 0.07623. m


= 100m + 0.08 m = 100.08 m

We see, the increase in length 
= 100.08 m ( 100m


= 0.08 m


= 8. cm

Beyond doubt, railway accidents would occur frequently if the gap between every two slippers is less than 8. cm. 

eq \o(((((,Ques.(3) The temperature of a metal rod measuring 6 m is increased from 10(C to 80(C. As a consequence, the length of the rod increases by 0.068m.

a.
What is the tripple point temperature of water?
1

b.
In what way are specific heat and thermal capacity correlated?
2

c.
Find out the coefricient of linear expansivity of the metal. 
3

d.
The stem-mentioned length-increase would not apply in case the original length were either less or more than 6m. Scrutinize the proposition. 
4

Answer to the question no. 3
eq \o((,a) The tripple point of water refers to the particular temperature (and pressure) at which water remains at all its three states- solid, liquid and gaseous, 273 k is considered as the triple point temperature of water. 

eq \o((,b) Specific heat and thermal capacity are correlated in the way that they are directly proportional to each other. Mass being constant, the higher the specific heat, the higher is the thermal capacity and vice-versa. Again, mass being constant, the higher the thermal capacity, the higher is the specific heat. 

eq \o((,c) The passage reveals that(
initial temperature, (1 = 10(C

final temperature, (2 = 80(C

( increase in temperature, (( = (2 ( (1

= 80(C ( 10(C


= 70(C = 70 k

Original length of the rod, l1 = 6 m

increase in length, (l (= l2 ( l1) = 0.068 m

( final length, l2 = l1 + (l = 6m + 0.068 m


= 6.068 m

We know,


Co-efficient of linear expansivity, 


( =  eq \f(l2 ( l1,l1 × ((2 ( (1)) 
Or, ( =  eq \f(0.068 m,6m × 70k) [a temperature difference of 70(C is 70k]

         =  eq \f(0.068,420k)  = 0.00016 k(1.

The coefficient of the linear expansivity of the metal is 0.00016 k(1.

eq \o((,d) To scrutinize the proposition that the stemmentioned length-increase would not apply in case the original length were either less or more than 6m, we need to consider a length of 5m (< 6m) and also a length of 7m (> 6m). 

When l1 = 5m

( =  eq \f(l2 ( 5m,5m × 70k) 
Or, 0.00016 k(1 =  eq \f(l2 ( 5m,5m × 70k) 
Or, l2 ( 5m = 0.00016 k(1 (5m × 70k)

Or, l2 ( 5m = 0.00016 × 5 × 70 m

Or, l2 ( 5m = 0.056 m

( Length increase = 0.056 m.

When l1 = 7m,


( =  eq \f(l2 ( 7m,7m × 70k) 
Or, 0.00016 k(1 =  eq \f(l2 ( 7m,7m × 70k) 
Or, l2 ( 7m = 0.00016 k(1 × 7m × 70 k

Or, l2 ( 7m = 0.00016 × 7 × 70 m

Or, l2 ( 7m = 0.079 m

( length increase = 0.079 m. 

Evidently, different length-increase applies to different length of the rod having the same temperature-difference and also the same coefficient of linear expansivity. 

eq \o(((((,Ques.(4) The temperature of a piece of steel having a volume of 2m3 is raised from 0(C to 100(C. As a consequence, the volume increases by 0.003 m3.
 
a.
What is the coefficient of cubic expansivity of a solid?
1

b.
The coefficient of superficial expansivity of copper is 33.4 × 10(6k(1. What does it mean?
2

c.
Find out the coefficient of cubic expansivity of the piece of steel. 
3

d.
Do you believe that the coefficient of cubic expansivity is three times higher than that of superficial expansivity of a solid? Clarify your view in the light of the stem.
4

Answer to the question no. 4
eq \o((,a) The coefficient of cubic expansivity of a solid refers to the increase in volume of the solid of volume 1m3 due to an increase of a temperature of 1 kelvin.

eq \o((,b) The coefficient of superficial expansivity of a solid means the increase in area of the solid of area 1 m2 due to an increase of a temperature of 1 kelvin. That the coefficient of superficial expansivity of copper is 33.4 × 10(6k(1 means that the increase in the surface area of a piece of copper of area 1m2 increases by 33.4 × 10(6m2 in case of an increase of temperature by 1 k. 

eq \o((,c) The passage states that(
Original volume of the piece of steel, v1 = 2m3
increase in volume of the piece of steel, (v = 0.003m3
i.e, v2 ( v1 = 0.003m3
initial temperature, (1 = 0(C

final temperature, (2 = 100(C

rise in temperature, (( = (2 ( (1. = 100(C ( 0(C


= 100(C


= 100 k

Now, The coefficient of the cubic expansivity of the piece of steel, ( =  eq \f(v2 ( v1,v1((2 ( (1)) 

=  eq \f(0.003m3,2m3 × 100k) 

=  eq \f(0.003,200k) 

=  eq \f(3,1000 × 200) k(1

=  eq \f(3,1000 × 100 × 2) k(1

=  eq \f(3,2 × 100000) k(1

=  eq \f(3,2 × 105) k(1

=  eq \f(3,2)  × 10(5 k(1

= 1.5 × 10(5k(1
The coefficient of the cubic expansivity of the piece of steel is 1.5 × 10(5k(1.
eq \o((,d) No, I do not believe that the co-efficient of cubic expansivity is three times higher than that of superficial expansivity of a solid. I have just found out the coefficient of cubic expansivity of a piece of steel in case of a temperature-increase of 1 kelvin. (( = 1.5 × 10(5k(1). To clarify my view, I need to apply the formula ( = 3( and ( = 2(. ( and ( are the coefficients of linear and superficial expansivities of a solid. 

By synthesizing, ( =  eq \f((,2)  [( = 2(]

That is, ( = 3 ×  eq \f((,2)  =  eq \f(3,2) ( = 1.5(
Clear, ( is 1.5 times higher than (.

So the coefficient of cubic expansivity is not three times but only one and a half times higher than the coefficient of superficial expansivity of a solid. 

eq \o(((((,Ques.(5) There are three liquids __ water, glycerin and turpin oil in three containers of same volume and of same material. Each of the liquids is of the same mass, 5.5 Kg. All the three liquids have the same initial temperature of 40(C which is raised upto 90(C.

a.
What are the magnitudes of specific heat of water and water vapour?
1

b.
The specific heat of turpin oil is 1800 JKg(1k(1. What does it mean?
2

c.
Find out the amount of heat absorbed by glycerin. [Specific heat of glycerin is 2350 JKg(1K(1]
3

d.
Water takes a higher amount of heat in comparision to both glycerin and turpin oil to reach the same temperature. How far do you agree? Clarify your view with mathematical logic. 
4

Answer to the question no. 5
eq \o((,a) The magnitudes of specific heat of water and water vapour are 4200 JKg(1K(1 and 2000 JKg(1K(1 respectively. 
eq \o((,b) Specific heat refers to the amount of heat required to raise the temperature of a body of mass 1 Kg by 1 kelvin. That the specific heat of turpin oil is 1800 JKg(1k(1 means that it needs 1800 joule of heat to increase the temperature of 1Kg of turpin oil by 1 kelvin. 

eq \o((,c) The passage states that,

the increase of temperature, (( = 90(C ( 40(C


= 50(C = 50 k

mass of glycerin, m = 5.5 Kg

The question reveals that the specific 

heat of glycerin, S = 2350 JKg(1K(1
heat absorbed by glycerin, Q = ?

We know, S =  eq \f(Q,(( × m) 
Or, Q = (( × m × s


= 50 k × 5.5 × 2350 JKg(1K(1

= 50 × 5.5 × 2350 J


= 646250 J


= 646.25 kj


= 6.4625 × 102 kj

The heat absorbed by glycerin is 6.4625 × 102 Kj.

eq \o((,d) The establishment statement depends on the magnitudes of heat absorbed by water (Qw) glycerin (Qg) and turpin Oil (Qt)

We have already found out Qg to be 6.4625 × 102Kg

Since the specific heat of water is 4200 JKg(1K(1
Qw = 50 K × 5.5 Kg × 4200 JKg(1k(1

= 50 × 5.5 × 4200 J


= 1155000 j


= 1155 Kj


= 11.55 × 102 Kj

Again, since the specific heat of turpin oil is 1800 JKg(1k(1,


Qt = 50 k × 5.5 Kg × 1800 JKg(1k(1

= 495000 J


= 495 KJ


= 4.95 × 102 KJ

The amounts reveal the fact that Qw > Qg > Qt
Beyond doubt, water takes a higher amount of heat in comparision to both glycerin and turpin oil to reach the same temperature. 
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eq \o(((((,Ques.(6) 

a.
What is the unit of specific heat?
1

b.
Why, do you think is the specific heat of water is much higher than that of water vapour?
2

c.
Find out the relation among the three scales shown in the figure. 
3

d.
Farenheit scale coincides Celcius scale at a temperature of 40(C. How far do you agree with the statement? Support your answer with mathematical logic. 
4

Answer to the question no. 6
eq \o((,a) The unit of specific heat is JKg(1k(1
eq \o((,b) The specific heat of water is much higher than that of water vapour. This is mainly because the same mass of water has a higher thermal capacity than that of water vapour. Specific heat is the quotient of thermal capacity by mass. Mass being constant, the higher the thermal capacity, the higher is the specific heat. [S = C ×  eq \f(1,m) ; i.e, S ( C.]

eq \o((,c) Let us suppose A and B are the lower fixed point and upper fixed point of a thermometer respectively. Three more thermometers graduated in Celsius, Fahrenheit and Kelvin scale are kept side by side. The readings of the point P of the thermometer AB in other three scales are C, F and K respectively. Therefore the readings of distance PA in these three scales are C-0, F(32 and K(273 respectively. Since  eq \f(PA,BA) is a constant it can be written,  eq \f(PA,BA) =  eq \f(C ( 0,100 ( 0) 
 eq \f(F ( 32,212 ( 32)  =  eq \f(K ( 273,373 ( 273) 
Or,  eq \f(C,100) = \f(F ( 32,180) = \f(K(273,100) 
or,  eq \f(C,5) = \f(F(32,9) = \f(K ( 273,5) 
This equation indicates the relation among Celsius, Fahrenheit and Kelvin scales. 

eq \o((,d) I simply disagree with the statement that Farenheit scale coincides Celcius scale at a temperature of 40(. 

In case the temperature is 40(F


 eq \f(C,5) = \f(40 ( 32,9) 
or, 
 eq \f(C,5) = \f(8,9) 
or, 
9C = 40

or, 
C =  eq \f(40,9) 
( 
C = 4.44(C 

In case the temperature is 40(C,


 eq \f(40,5)  =  eq \f(F ( 32,9) 
or, 
5(F ( 32) = 9 × 40

or, 
5F ( 160 = 360

or, 
5F = 360 + 160

or, 
5F = 520 

or, 
F =  eq \f(520,5) 
( 
F = 104(F.

However, the scales resemble in case the temperature is ( 40( (minus 40()


 eq \f((40,5) =  eq \f(F ( 32,9)  (considering C = ( 40(C)

or, 
5(F ( 32) = 9 × ((40)

or, 
5F ( 160 = ( 360

or, 
5F = ( 200


F = (  eq \f(200,5) 
( 
F = ( 40(F

Again,  eq \f(C,5)  =  eq \f((40 ( 32,9)  [considering F = ( 40(F]

or, 
 eq \f(C,5) = \f((72,9) 
or, 
9C = ( 72 × 5

or, 
C = (  eq \f(72 × 5,9) 
( 
C = ( 40(C

The expected temperature is not 40(C, it is ( 40(C (minus 40(C) 

eq \o(((((,Ques.(7) The magnitudes specific heat of copper, silver and lead are 400 JKg(1k(1, 230 JKg(1k(1 and 130 JKg(1k(1. Mr. Jackson applied a heat of 1800 joule to an aluminium kettle of mass 250 gm. The temperature was 25(C when he began to apply the heat. He stopped heating the kettle when the temperature reached 85(C. 

a.
What instrument is used for measuring heat? 
1

b.
The specific heat of silver is higher than that of lead by 100 JKg(1K(1. What does it mean?
2

c.
Find out the specific heat of the aluminium kettle. 
3

d.
In case of same temperature-increase but a heat of only 800 joule and a mass of 0.0333 Kg, the reality is that the kettle is made up of copper. Highlight the statement with mathematical logic. 
4

Answer to the question no. 7
eq \o((,a) Calorimeter is used for measuring heat. 

eq \o((,b) The specific heat of silver is higher than that of lead by 100 JKg(1k(1. It means that an additional heat of 100 joule is required for raising the temperature of 1 Kg of silver by 1 k in  comparision to lead. It also means that the thermal capacity of  1 Kg of silver is higher than that of lead by 100 JK(1 (in case of same temperature-dfference).

eq \o((,c) The passage states that (
mass of the aluminium kettle, m = 250 gm = 0.25 Kg

initial temperature, (1 = 25(C

final temperature, (2 = 85(C

( temperature-increase, (( = 85(C ( 25(C = 60(C 
= 60 K

heat absorbed by the kettle, Q = 1800 joule

Now, let us apply the formula, 

Specific heat, S =  eq \f(Q, (( × m) 

=  eq \f(1800 joule,60K × 0.25 Kg) 

=  eq \f(1800,60 × 0.25) JKg(1K(1

= eq \f(1800,15) JKg(1K(1


= 120 JKg(1K(1
The specific heat of the aluminium kettle is 120 JKg(1K(1.
eq \o((,d) So highlight the statement, we need to find out the specific heat of copper. If it is 400 JKg(1K(1, the reality of the statement will prove itself. 

According to the statement,

S =  eq \f(800 joule,60 K × 0.0333 Kg) 

=  eq \f(800,60 × 0.0333 Kg) JKg(1K(1

=  eq \f(800,2) JKg(1K(1

= 400 JKg(1K(1
This magnitude is the specific heat of copper (already mentioned in the pasaage). The statement proves its reality in this way. 

eq \o(((((,Ques.(8) Safiq is in the physics laboratory in his school. He is conducting an experiment on heat. He takes 500 gm of water in a metal container and the same mass of milk in another container made of the same metal. He starts heating both the liquids and notices that milk takes a heat of 152000 joule to reach a temperature of 100(C from 20(C. He also notices that vapour comes out from the milk-container earlier than the water container. 

a.
What does the fundamental principle of calorimetry reveal?
1

b.
Why, do you think is the neck of a bottle heated to seperate the cork tightly attatched to it?
2

c.
Find out the ratio of the magnitudes of the specific heat of water and that of milk.
3

d.
Scrutinize the reality of the last sentence of the passage. 
4

Answer to the question no. 8
eq \o((,a) The fundamental principle of calorimetry reveals that the amount of heat released is equal to that of heat received. 

eq \o((,b) The cork of a bottle is often tightly attatched to its neck and one finds it really hard to open it. Wrong handling often causes the breakage of the bottle. It is wise to heat the neck of the bottle for a while as heat causes expansion of the neck higher than that of the cork so that the cork can easily be cperated. 

eq \o((,c) So find out the ratio of the magnitudes of the specific heat of water and that of milk, we need to know the magnitudes. 

The specific heat of water is known to us; it is 4200 JKg(1k(1. Now we need to find out the specific heat of milk on the basis of the passage. 

The passage states that ___

the mass of the milk kept in the container, m = 500 gm = 0.5 Kg

temperature-increase, ((
= 100(C ( 20(C 


= 80(C 


= 80 K

heat absorbed by the nilk, Q = 152000 joule

( The specific heat of milk, Sm =  eq \f(Q,m × (() 

=  eq \f(152000 joule,0.5 Kg × 80K) 

=  eq \f(152000,0.5 × 80) JKg(1K(1

= 3800 JKg(1K(1.

( Sw : Sm = 4200 JKg(1K(1 : 3800 JKg(1K(1

= 21 : 19

eq \o((,d) The reality of the last sentence lies in the relative specific heat as well as thermal capacity of the two liquid. 

We have already known the magnitudes of the specific heat of water and milk. Let us now find out the thermal capacity of both the liquids. 

Thermal capacity of water, Cw = Sw × m


= 4200 JKg(1K(1 × 0.5 Kg

= 2100 Jk(1
Thermal capacity of milk, Cm =Sm × m


= 3800 JKg(1K(1 × 0.5 Kg


= 1900 JK(1
Clear, Cm < Cw; that is, same mass of milk has a lower thermal capacity and also a lower specific heat in comparision to water that compel milk to boil earlier than water. 


eq \o(((((,Ques.(9) A body of mass 100 gm and of a temperature of 120(C is dipped into 300 gm of water kept in a copper container of mass 50 gm. The temperature of the water is 20(C which rose to 30(C. It is mentionable that the specific heat of copper is 400JKg(1k(1.

a.
What are the determinants of the coefficient of linear expansion of a solid?
1

b.
Why is it a misapprehension that heat and temperature are synonymous?
2

c.
Find out the specific heat of the body.
3

d.
If the body were made of copper, the final temperature of both the body and the water would be less than 30(C. Justify the proposition. 
4

Answer to the question no. 9
eq \o((,a) The determinants of the coefficient of linear expansion of a solid are the initial and final length of the solid and also the initial and final temperature of it. 

eq \o((,b) It is quite a misapprehension that heat and temperature are synonymous because heat is a form of energy while temperature is a thermal condition. Heat creates the sensation of hotness and coldness. On the other hand, the temperature of a body determines whether the body will receive or release heat when it comes in thermal contact with another body __ may it be solid, liquid or gaseous. 

 Super tips: For Application and Higher Order Thinking (
eq \o((,c) Follow the procedure :

Q1 = 0.1 Kg × S × (120 ( 30)K


= 90 × S joule

Q2 = 0.05 Kg × 400 JKg(1K(1 × (30 ( 20)K


= 200 joule

Q3 = 0.3 Kg × 4200 JKg(1K(1 (30 ( 20)K


= 12600 joule

Now, Q1 = Q2 + Q3
eq \o((,d) Follow the procedure :

Q1 = 0.1 Kg × 400 JKg(1K(1 (120 ( ()K

Q2 = 0.05 Kg × 400 JKg(1K(1 (( ( 20)K

Q3 = 0.3 Kg × 4200 JKg(1K(1 (( ( 20)K

Now, Q1 = Q2 + Q3

( = 23.03(C (< 30(C)

eq \o((((((,Ques.(10)
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a.
What form of expansivity does the figure indicate?
1

b.
How would be the shape of the figure in case of cubic expansion?
2

c.
Find out (, ( and ( of the metal bar.
3

d.
A cubic expansion of the metal bar by 2% require a temperature increase by 239.81(C. Justify the statement. 
4

Answer to the question no. 10
eq \o((,a) The figure indicates superficial expansivity.

eq \o((,b) In case of cubic expansion, the figure would be as follows.
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 Super tips: For Application and Higher Order Thinking (
eq \o((,c) Follow the procedure :

( =  eq \f((A,Ao(() 
( =  eq \f((,2) 
( =  eq \f(3,2) (.
eq \o((,d) Follow the procedure :

(V = V0(((

Ques-1. What part of the triple point temperature of water makes a kelvin?

Ans:  eq \f(1,273.16) th part of the triple point temperature of water makes a kelvin. 

Ques-2. How are the three scales of temperature related to one-another?

Ans: The three scales of temperature are related to one-another in this way:

 eq \f(C,5)  =  eq \f(F ( 32,9)  =  eq \f(K ( 273,5) 
Ques-3. What are the forms of latent heat?

Ans: The forms of latent heat are (i) latent heat of vaporization and (ii) latent heat of fusion.

Ques-4. What does latent heat of vaporization refer to?

Ans: Latent heat of voprization reaers to the amount of heat needed for converting a liquid into vapour. 

Ques-5. What does latent heat of fusion refer to? 

Ans: Latent heat of fusion refers to the amount of heat needed for converting a solid into liquid. 

Ques-6. What natural phenomenon takes place when air comes in contact with our sweating bodies?

Ans: Evaporation takes place when air comes contact with our sweating bodies. 

Ques-7. What temperature is known as absolute zero temperature?

Ans: The temperature (273.15(C (minus 273.15(C) is known as absolute zero temperature.

Ques-8. What does specific heat of a body refer to?

Ans: The specific heat of a body refers to the amount of heat needed for raising the temperature of the body of mass 1 Kg by 1 kelvin. 

Ques-9. How is the specific heat of a body related to its mass?

Ans: The specific heat of a body is inversely related to its mass.

Ques-10. What does the thermal capacity of a body refer to?

Ans: The thermal capacity of a body refers to the amount of heat needed for raising the temperature of the body by 1 kelvin.

Ques-11. What is the relation between evaporation and boiling point?

Ans: The lower the boiling point of a liquid, the higher is its rate of evaporation.

Ques-12. How is the specific heat of a body is related to its thermal capacity?

Ans: The specific heat of a body is directly related to its thermal capacity. The higher the thermal capacity, the higher is the specific heat. 


Ques-1. Find out the Celcius scale reading in case of 100 K being the Kelvin scale reading. 

Ans:  eq \f(C,5) = \f(K ( 273,5) 
or, C = K ( 273

or, C = 100 ( 273

( C = ( 173

The Celcius scale reading is ( 173(C (minus 173(C).
Ques-2. Find out the Farenheit scale reading in case of 100 K being the kelvin scale reading. 

Ans:  eq \f(F ( 32,9) = \f(K ( 273,5) 
or,  eq \f(F ( 32,9)  =  eq \f(100 ( 273,5) 
or, 5(F ( 32) = 9(100 ( 273)

or, 5F ( 160 = 9 × ((173)

or, 5F = ( 1557 + 160

or, 5F = ( 1397

or, F = (  eq \f(1397,5) 
( F = ( 279.4. 

The Farenheit scale reading is ( 279.4(F (minus 279.4(F). 

Ques-3. Why is lead but not any other metal is used in manufacturing bullets?

Ans: Of all metals, lead has the lowest specific heat __ measuring only 100 JKg(1k(1. A lead bullet gets extremely hot in contact with a little heat. When the trigger of a gun is pressed, the bullet gets hot as it passes through the muzzle and comes out with sparkling as a consequence of friction with the muzzle and hits the target with a high velocity. 

Ques-4. How does pressure influence melting point?

Ans: Melting means converson of a solid into liquid. It is influenced not only by heat but also by pressure. Melting point changes due to the variation of pressure. The solids whose volumes contract on melting meet a reduction in their melting points with the increase of pressure. On the other hand, there are solids whose volumes expand on melting; they gain a higher melting point with the increase of pressure. 

Ques-5. How does thermal capacity relate to heat and temperature-difference?

Ans: Thermal capacity refers to the quotient of heat by temperature-difference ((2 ( (1). Symbolically, C =  eq \f(Q, (2 ( (1) =  eq \f(Q,(() .

Evidently, it is directly proportional to heat and inversely proportional to temperature-difference. The higher the amount of heat absorbed, the higher is the thermal capacity. On the other hand, the higher the temperature-difference, the lower is the thermal capacity. 


	
	Formula
	Information
	Unit

	1.
	 eq \f(C,5) =  eq \f(F ( 32,9) =  eq \f(K ( 273,5)
	C
= temperature in Celsius scale 

F
= temperature in Fahrenheit scale

K
= temperature in Kelvin scale
	C = (C

F = (F

K = K

	2.
	(( = ((o((
	((
= increase in temperature 

(
= coefficient of linear expensively 

(o
= initial length
	(( = m

( =K(1
(o = m

(( = K

	3.
	(A = (A0((
	(A
= increase in area

(
= coefficient  of superficial expensively

Ao
= initial area 
	(A = m2
( = K(1
Ao = m2

	4.
	Vr = Va + Vg
	Vr
= real expansion

Va
= apparent expansion

Vg
= expansion of the container 
	Vr = Va = Vg = m3

	5.
	C =  eq \f(Q,(()
	Q
= heat absorbed

((
= temperature difference 

C
= thermal capacity 
	Q = J

(( =K

C = JK(1

	6.
	S =  eq \f(Q,m(()
	m
= mass

S
= specific heat
	m = Kg

s = JKg(1K(1

	7.
	(V = (Vo((
	(V
= increase in volume

( = coefficient of cubic expansively

Vo
= initial volume 
	(V = m3
( = K(1
Vo = m3 

	8.
	(r = eq \f((Vr,Vo()
	(Vr
= real expansion of volume 

(r 
= coefficient of real expansion
	( = K(1


	9.
	(r =  eq \f((Va,Vo(()
	(Va
= apparent expansion of volume 

(a 
= coefficient of apparent expansion
	(a = K(1

	10.
	( =2( and ( =3(
	
	



Problem-1. By what length will a railway slipper of length 100 m increase for the rise of temperature by 40(C? The coefficient of cubic expansively of iron is 34.8 × 10(6k(1 that the slipper is made up of. 

Solution: Given, (( = 40(C = 40K


l1 = 100 m


( = 34.8 10(6k(1

(l = (l2 ( l1) = ?

Let us first find out the co-efficient of linear expansively of iron by applying the following formula. 


( =  eq \f((,3) 
=  eq \f(34.8 × 10(6,3) K(1



= 11.6 × 10(6K(1
We know, ( =  eq \f((l,l1(() 

or, (l = (l1((

= 11.6 × 10(6K(1 × 100 m × 40 K


= 0.0464 m.

The railway slipper will increase by a length of 0.0464 m. 

Problem-2. The volume of a lead bullet is 25 cm at a temperature of 20(C. What will be its volume at a temperature of 120(C? The co-efficient of linear expansivity of lead is 27.6 × 10(6K(1.

Solution: Given, (( 
= 120(C ( 20(C = 100(C = 100K

v1 
= 25 cm3 = 0.000025m3

( 
= 27.6 × 10(6K(1

v2 
= ?

Let us first find out the magnitude of (v by applying the following formula. 


( =  eq \f((v,v1(()
or, (v = ( × v1 × ((

= 3( × v1 × ((  [( ( = 3(]


= 3 × 27.6 × 10(6k(1 × 0.000025m3 × 100K


= 0.000000207 m3.

Again, v2 ( v1 = (v


or, v2 = (v + v1

= 0.000000207m3 + 0.000025m3

= 0.000025207 m3

= 25.207 cm3.

The bullet will have a volume of 25.207 cm3 at a temperature of 120(C. 

Problem-3. The real cubic expansivity of glycerdin is 53 × 10(5K(1. What will be the magnitude of real expansion if the temperature of 200 cm3 of glycerin is raised from 30(C to 60(C?

Solution: Given, (1 = 30(C


(2 = 60(C

( (( = (2 ( (1 = 60(C ( 30(C = 30(C = 30K


v1 = 200 cm3 = 0.0002m3

(r = 53 × 10(5K(1.

(v  (= v2 ( v1) = ?

We know, (r =  eq \f((v,v1 × (()

or, (v = (r × v1 × ((

= 53 × 10(5k(1 × 0.0002 m3 × 30K


= 0.00000318 m3

= 3.18 cm3
The real expansion of 200 cm3 of glycerin will be 3.18 cm3 when the temperature is raised from 30(C to 60(C. 
Problem-4. 250 cm3 of mercury is kept in a glass jar at a temperature of 5(C. Find out the apparent expansion of the mercury in case the coefficient of cubic expansivity of mercury is 14.66 × 10(5K(1 and the temperature is raised to 35(C. 

Solution: Given, (1 = 5(C


(2 = 35(C


((( = (2 ( (1 = 35(C ( 5(C = 30(C = 30K


v1 = 250 cm3 = 0.00025m3

(a = 14.66 × 10(5K(1

(va = ?

We know, (a =  eq \f((v,v1 × (() 
or, (va = (a × v1 × ((

= 14.66 × 10(5K(1 × 0.00025m3 × 30K


= 0.0000010995 m3

= 1.0995 cm3
The apparent expansion of the mercury will be 1.0995 cm3 if its temperature is raised from 5(C to 35(C. 
Problem-5. Pressure being constant, a certain gas of volume 500 cm3 increases by 18.3 cm3 when temperature is increased by 10(C. Find out the coefficient of the cubic expansivity of the gas. 

Solution: Given, (( = 10(C = 10 K


v1 = 500 cm3 = 0.0005 m3

(v = 18.3 cm3 = 0.0000183 m3

( = ? 

We know, ( =  eq \f((v,v1 × (()

=  eq \f(0.000183 m3,0.0005m3 × 10K) 

=  eq \f(0.000183,0.005) K(1

= 0.00366 K(1

= 3.66 × 10(3K(1
The coefficient of the cubic expansivity of the gas is 3.66 × 10(3K(1.


1.
Find out the coefficient of linear expansively of a copper bar of length 1m in case it increases by 0.00051m at a temperature increase of 20(C.

2.
Each of the three wires of length 1m elongalages by three different lengths( 0.000348, m. 0.000561m and 0.000510m in case of a temperature increase from 20(C to50(C. Examine whether the wires are made up of the same metal or not. 

3.
Find out the coefficient of linear expansivity of lead and show how does it relate to the coefficients of superficial and cubic expansivity.

4.
Supposes, 2 litres of water is frozen from a temperature of 30(C. Now show by what times the volume of the ice will be higher than that of the water. 

5.
What phenomenon takes place when water reaches a temperature of 100(C –– boiling or evaporation? Support your answer logically.   

(
Triple-point temperature of water : The temperature at which water stays in all its states – solid, liquid and gaseous.  
(
The expansion of the container is taken into consideration in determing the actual expansion of a liquid but it is ignored in determining the apparent expansion of the liquid. 
(
Vr = Va + Vg; Va = Vr ( Vg; Vg = Vr ( Va.
(
Fusion : Solid  eq \o(heat,((()  liquid

(
Vaporization : liquid  eq \o(heat,((() gas
(
Boiling point applies to a liquid while melting point applies to a solid. 
(
Condensation : gas  eq \o(heat,((() liquid.
(
Regelation : Solid  eq \o(pressure,((() liquid  eq \o(pressure,((() solid

(
The volumes of some slids contract when they melt. Their melting points decrease with the increase of pressure. These solids melt at a comparatively low temperature. 
(
The volumes of some solids expand when they melt. Their melting points increase along a with the increase of pressure. These solids melt at a comparatively high temperature. 

(
Latent heat of vaporization : The amount of heat required for converting a liquid into vapour. 

(
Latent heat of fusion : The amount of heat required for converting a solid into liquid. 

(
No increase of temperature takes place during either vaporization and fusion. 

(
During vaporization and fusion, heat energy does not cause any rise in temperature but loosens the intermolecular bond of the molecules of the solid or liquid. 

(
Absolute Zero temperature : (273.15(C(minus273.15(C)

(
Specific heat =  eq \f(Thermal Capacity,Mass) 
(
Specific heat =  eq \f(Heat absorbed,Mass × Temperature difference) 
(
Thermal capacity =  eq \f(Heat absorbed,Temperature difference) 
(
Thermal capacity = Mass × Specific heat

(
Principle of calorimetry: Heat released = Heat received. 

(
( =  eq \f(l2 ( l1,l1((2 ( (1)) ; ( =  eq \f(A2 ( A1,A1((2 ( (1)) ; ( =  eq \f(V2 ( V1,V1((2 ( (1)) 
(
( = 2(; ( = 3(; ( =  eq \f(3,2) ( ; ( =  eq \f(2,3) (. 




Suggestion         Multiple Choice Creative Questions    
	
	Question Number

	(((
	10, 15, 21, 25, 34, 35, 40, 41, 57, 60, 64, 65, 68, 69, 70, 71, 72, 77, 78, 88, 92, 99, 102, 105, 115, 117, 121, 134, 136, 142, 144, 148, 150, 151  

	((
	22, 28, 30, 37, 38, 62, 66, 73, 82, 84, 86, 87, 94, 95, 111, 118, 124, 139, 140, 141, 145




Suggestion         Essay-Type Creative Questions    
	Question types
	Question Number

	Knowledge-Based
	Practice part 1, 2, 4, 5, 6, 8, 9 and SURE 12 part 3, 4, 5, 7, 8, 10, 12

	Comprehension-Based
	Practice part 3, 4, 5, 6, 8, 9 and SURE 12 part 1, 2, 3, 4, 5

	Application-Based
	1.
Covnert the absolute zero temperature from Celcius scale to both Farenheit and Kelvin scales.   
2.
0.5 Kg of water absorbs a heat measuring 113400J to convert into vapour. Find out the latent heat of vaporization of water.  

3.
A copper calorimeter is of mass 250 gm. There is 500 gm water of temperature 20(C in the calorimeter. A solid of mass 100 gm and of temperature 120(C is dropped to the calorimeter. Find out the specific heat of the solid in case the temperature of both the solid and the water reaches 30(C. It is mentionable that the specific heat of copper is 400 JKg(1K(1.  

	Higher Order-Based
	1.
The boiling point of a solid is not solely a matter of temperature. Do you agree on the proposiiton? Support your answer with special reference to ice.  
2.
Establish relation between thermal capacity and specific heat should special reference to water and silver.   

3.
40( is the temperature which coincides both Celcius and Farenheit scales. Does the statement prove true or false? Clarify your view.   
4.
Suggest Bangladesh Railway authority how it will install the slippers.  

5.
Prove that silver has a higher thermal capacity than lead, copper has a higher thermal capacity than silver and water has a   higher thermal capacity than all the three solids. 




































































Textual Essay-Type Creative Questions with Answer


These questions can be termed as sample questions. Read the passage/Take a deep look to the figure as well as the questions so that your answer becomes lucid and incisive.









































Essay-Type Creative Questions with Answer ( Compiled by Master Trainer


These questions will lead your to cope up with any difficult exercise on the whole chapter. Go through all these questions and share with your classmates.





Suggestion: Highway Ensuring a Brilliant Figure (  


It is not that you will find all these questions common but the practice of these questions will certainly guide you in solving different and difficult question patterns.











Revision of the Chapter at a Glance (  


Revision enhances memory. Make sure you have revised all the relevant information repeatedly.








Super Tips at a Glance (  


Application and Higher Order-Based Creative Questions


This part aims at sharpening your creativity. It also includes the crux points of the whole chapter.





Important Mathematical Problems with Solution (  


The practice of this part will enhance your skill in solving application-based and also higher order-based questions.











Necessary Equations  (


Get all the equations (formula) by heart in order that you can solve the relevant mathematical problems as well as other creative questions.  











SURE 12 (  Comprehension-Based Creative  Questions with Answer


This part has also been designed in such a way that you may find them common in the question paper belonging to the exams you are going to sit for.


























Chapter Six





Textual Creative MCQs with Answer


Go through all the information relating to each question attentively that will prepare you for answering the relevant MCQs.
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Classwork ( Essay-Type Creative Questions with Answer


Classworks promote higher thinking and to-the-point answering. Practise the questions attentively.

















































































































( Ans








153 Multiple Choice Questions ( 114 General MCQ ( 25 Multiple Completion Based ( 14 Situation Set Based


10 Creative Questions  ( 1 Exercise Question ( 4 Class work ( 3 Question-Answers ( Complied by Master Trainer: Additional Essay-Type Creative Questions with Answer ( 2 Question Bank





Gaps are kept between railway slippes with a view to avoiding accidents.The metal sleepers get expanded due to increase in temperature when trains runs and also when the sun radiates schorching heat.




















SURE 12 (  Knowledge-Based Creative  Questions with Answer


This part has been designed in such a way that you may find them common in the question paper belonging to the exams you are going to sit for.





























Question Bank ( Essay-Type Creative Questions with Super-Tips   


Try these questions all by yourself. You may follow the tips in case any form of difficulty arises.

















Creative MCQs with Answer ( Complied by Master Trainer


Pay your earnest attention to the topic-related information for making your concept clear.
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