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Exercise MCQs

I

N

I

1. Water freezes at:

® QoF 320F © -273K ©® 0K \
2. Normal human body temperature is:
®  0°C 37°C (© 37°F ® 98.6°C :
3. Mercury is used as thermometric material because it has:
(®) uniform thermal expansion ® low f@gzmg point :
(© small heat capacity © aldj’le above properties

[ ) e i e

4. Which of the following material hasf&;@e specific heat?
® copper ice % © water © mercury

5. Which of the following w&is has a large value of temperature
0

N

[

=
-~

coefficient of linear exy
2veold (©) brass (®)  steel

6. What will be value of Q for a solid for which a has value of 2 X 10-°K-1?
(® 2 x 105K 6 X 10-5K-1 © 8x1015Kt (@ 8x105K?

I

@ aluminium

Y (S ) S | S [

[

7. A large water reservoir keeps the temperature of nearby land
moderate due to:

[

[T 7

(A low temperature of water specific heat of water I
(© less absorption of heat © large specific heat of water
8. Which of the following affects evaporation?
(A  temperature wind ]
(© the surface area of the liquid © all of the above !

I |

T 1

[
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] Answer Key:

: 1 5 ®

g 2 6

i 3 © 7 ©

; 4 © 8 ®

1 1 . ¥ A =

; ) 2y Short Questions

1 1. Why does heat flow from a hot body to a cold body?

E Ans: Heat flows from a hot body to a cold body to attain the condition of thermal

] equilibrium. .

I 4’“’9@

1 2. What is meant by the internal energy of i lfﬂ\dy?

IAns: Internal energy of a body:

E The sum of kinetic energy and poten ergy associated with the atoms,

) molecules, and particles of a bod ed its internal energy.

| 3. Define the terms heat igtﬁ(t\.mnerature

‘|Ans: Heat:

E Heat is the form of energy that is transferred from one body to another in thermal
) contact with each other as a result of the difference in temperature between them.
) Temperature:

] "The temperature of a body is the degree of hotness or coldness of a body”.

| 4. How does heating affect the motion of molecules of a gas?

| Ans: By heating the gas, its molecules get high kinetic energy and start to collide more
E randomly and the motion of gas molecules is increased by heating. So, the pressure
j and volume of gas molecules increase by heating.

1 5. Explain the volumetric thermal expansion.

| Ans: Volumetric thermal expansion:

) [t is usually expressed as a fractional change in volume per unit temperature
- change.

[ V=V, (1+[FAT)
|1IIIIIl||I||]Il|III1]IIIlIIIIlI]IIIIIII|[|!|[|I|l]|l1]|l||[|||[
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What is a thermometer? Why mercury is preferred as a thermometric
substance? i

Ans: Thermometer: I
A thermometer is a device which is used to measure the temperature of a body. |-
Mercury is preferred as a thermometric substance due to the following properties. |

Mercury as a thermometric substance: i

» Itis easily visible.
» It has uniform thermal expansion. i
» Ithas alow freezing point and high boiling point. -
» It has a small specific heat capacity.

1

I

-

I

Define specific heat. How would vou find the specific heat of a solid?
Ans: Specific heat:

P
“The specific heat of a substance is the amount of,%@equired to raise the
temperature of 1kg mass of that substance through 1K”.

[ ) S ] S ) S —) —

The specific heat of any substance can be,(f@f}d out by using the following formula:

/

I

&
c=AQ mA&
J0)
C is the specific heat capacity\(\go\f
AQ is the amount of heat,@ﬁs,%bed by the body
~
m is the mass of the body

AT is the change in temperature

S (S | ) [ A [ [ N (_—— —

I

=

Define latent heat of vaporization.
Ans: Latent heat of vaporization:

T T T T 17T

“The quantity of heat that changes the unit mass of a liquid completely into the gas
at its boiling point without any change in its temperature is called its latent heat of

I

vaporization denoted by H,".

Formula:

S [ S [ [ [ —" — —

I

Unit:

1T 1

[

Jkgt

T 1
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9. Define and explain the latent heat of fusion.
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Ans: Latent heat of fusion:
The latent heat of fusion is the amount of thermal energy, which must be absorbed
for 1 mole of substance to change its state from solid to liquid without change in
temperature, is called the latent heat of fusion. i

Formula: u@pakcuty.orgj%o -

AQf
e = 2

m

T T T 1T 1T 7

I

I

N

I

Unit:
[ts ST unitis Jkg-1.

T T 1T 7

[

[
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10. What is meant by evaporation? On what factors the evaporation of a
liguid depends? Explain how cooling is produced by evaporation.
Ans: Evaporation:

T 7

|

Evaporation is escaping out of fast-moving water m/gl\ecules from the surface of a
O

liquid without heating. PR E
O ]

Factors: N /\g\oJ :
. A RO i
(i) Temperature 1@% Surface area ;

(iii) Wind %§l\gf Nature of liquid

Cooling by evaporation: oS OQQ

During evaporation mo[eggé;l\é& having greater kinetic energy escape out from the
surface of a liquid, while the molecules having lower kinetic energies are left
behind. In this way, evaporation produces cooling by lowering the average Kinetic
energy and the temperature of molecules of a liquid.

T T T T 1T 7]

S (S [ ) [—

I

T T 1

Important Formulas

[

[T 7

» Tk=T°C+ 273 »> Q = mcAT i
> oF=1.8°C +32 > Qf = mHs :
> V=V, (1+pBAT) » Q@ = mhy
> L=Lo(1+aAT) » A= T-T :
> P= 2 ;

T 1

[

l
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>  Co-efficient of linear thermal expansion = a = K

>  Co-efficient of volume expansion = pf = Kl

>  Specific heat capacity = ¢ = JkglK1

»>  Latent heat of fusion = Hf = Jkgt :
»  Latent heat of vaporization = Hv= Jkgl

>  Specific heat of water = ¢ = 4200Jkg1K-

) | ) S [ [ ) [_— ) —

[

|

I

I

I

I

O

1. Temperature of water in a beaker is 50 g\é@lat is its value in Fahrenheit
scale?

Ans: Given data: %®
T°C = 50°C @@
To Find: RN

[ ) e i e

) [ Y [ [ (S

I

OF

|l
"~J
£
L
1

Solution:

I

[T

OF = 1.89C + 320

OF = 1.8° % 500 + 320
OF = 900+ 320

OF = 1220F

T T 177

T T 71

I

2. Normal human body temperature is 98.6°F. Convert it into Celsius scale

and Kelvin scale.
Ans: Given data:

) [V | — —

I

l|IIIIlI[IIIlIIII|II||II||II|III|]II|II|IIIIIIIIIIIIIIIIIIIIIII|]I||II|]Ii||I||]IIIII||-O;.

TOF = 98.6°F i
To Find:
TOF = ;
T = ? :
Solution: :

Page S Please visit for more data at: www.pakecity.org
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Ans: Given data:

1II|II||]I|l|||l|[|IIIIIIIIIII|l|||II|lI[||I||JI||1|||-:O-i
i

Tk = 1.8TOC + 329
98.6° — 320 =1.8TOC

66.6Y = 1.8TOC

roc = 668
1.8

TOC = 379C

Tk = TOC + 273
Tk = 37 + 273
Tk = 310K

Calculate the increase in the length of an aluminum bar 2m long when
heated form 0° to 20°C. If thermal coefficient of linear expansion of

aluminium is 2.5 X 10-5K-1, \
J\
e
Original length = Lo = 2m {\\
To = 09C = +.273)= 273K
ToC = 200C = 20-' 273 = 293K

TOC = T — T@\Z\V
AT 29§@w273
AT = 20K

Co-efficient of linear expansion = « = 2.5 X 10-°K-1

[ To Find:

Increase in length = AL = ?

I Solution:

: L = Lo (1 + aAT)

- L=2x(1+25x10"5 x 20)

] L =2X(1+0.0005)

f L = 2.001m

Increase inlength = AL = L — Lo ——— :

Increase in length = AL = 2.001 — 2 u@pakcnty.org:%c

I Increase in length = AL = 0.001m ~1m =100cm

Increase in length = AL = 0.001 X 100

) e e e e e e e e e e
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Increase in length = AL = 0. 1cm

T T T 1T 1T 7

4. A balloon contains 1.2m3 air at 15°C. Find its volume at 40°C. Thermal

coefficient of volume expansion of air is 3.67 X 10-3K-1. ]
Ans: Given data: -

Initial volume of air in balloon =V, = 1.2m?
To= 159C=(15 + 273 )K = 288K
T = 409C=(40 + 273 )K =313K

[T T 7 I

[

[nitial temperature
Final temperature

T T 1T 7

AT = T —To
AT = 313 — 288 E
AT = 25K -
Coefficient of volume expansion = = 3.67 X 10-3K-1
To Find: ]
Final volume of gas = V =7 @)
Solution: (f)\ - i
As we know that; 2 {\\\/O

= Vo (1+BAT) < @

= 1.2 x (1 +3.67/x103 x 25)
= 1.2 x (140:09175)

= 1.2 x7(1.0917)

V = 1.3m3

I

< << <
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5. How much heat is required to increase the temperature of 0.5kg of water

from 100°C to 65°C?
Ans: Given data:

I

T T T T 17T

m = 0.5kg

To = 10°C = (10 + 273 )K = 283K :
T = 659C = (65 + 273)K = 338K ;
AT=T — To 5
AT = 338 — 283 :
AT = 55K :

1T 1

Specific heat capacity of water = ¢ = 4200]Jg-1K-1

[

To Find:

T 1

[

Heat = Q = ?

IS [ s e ) e ) s s ] o [ ] i [ i ) ) i o
l
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Solution:
As we know that;

[T 1 T T T 1 -O

Q = mcAT |
Q = 4200 X 0.5 x 25 :
Q = 115500] i

[T ]

Required heatis 115500]

[

I

6. An electric heater supplies heat at the rate of 1000 joule per second.
How much time is required to raise the temperature of 200g of water
from 20°C to 90°C?

Ans: Given data:

Power = P = 1000]/sec
200
Mass = m = 200g =

To =200C = (20 + 273 )K ;{Si(\
T =900C = (90+ 273 ;&ﬁC
AT =T —To

K
AT = 363 — 293 %

T T 1T 7

[

[

1

[ ) S ] S ) S —) —

I

AT = 70K B
Specific he@gﬁk acity of water = ¢ = 4200]Jg-1K-1
To Find:

1II|iI||]I|III|II[||II|1I|JII|IJIIIIIIII[IIIIIJIIIIIII-_:_62

T1me=t=?

S (S | ) [ A [ [ N (_—— —

Solution:

I

As we know that;

T T T T 17T

[

l

Q = mcAT

: Q = 0.2x4200x 70 i
i Q = 58800] I
; p = E
I t I
1 48800 I
: 1000 = :
. _ 48800
I 1000 I
t = 58.8sec I

|
- S () ) (1) S (S [ ) [ () [ ) [ [} ) [ [l [ () (S [ ) () ) S ) ) [ ) [ ) ) [ | [ ] (S () [ [ ) —
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Change in temperature of ice = AT = 100C
Change in temperature of water = AT = 10°C — 0°C

Change in temperature of water = AT = 10°C
Specific heatofice = 2100Jg1K-1

Specific heat of water = 4200]kg-1K-1

Specific heat of fusion of ice = 336000Jkg-1

To Find:

Heat = Q=7

o Lo
| 7. How much ice will melt by 50000] of heat? Latent heat of fusion of ice = |-
] 336000]kg-1? I
-| Ans: Given data: E
| Qr = 50,000] -
Latent heat of fusion of ice = Hrf = 336000Jkg-!
E To Find: E
] Mass = m =7 )
Solution:
| As we know that; 1
) Qfr = mHs .
; - & E
] Hy I
) 50000 f
: M= 336000 A\ :
I XD I
I m = 0.15kg / (9\ = !
E m = 0.15x 1000g (0" ;
! m = 150g % > :
| 8. Find the quantity of heat Qﬁg\%d to melt 100g of ice at - 10°C at it no |
] water at 10°C. (Note: ic heat of ice is 2100]Jkg-1K-1. The specific |
heat of water is 42 0&@&2 1K1, Latent heat of fusion of ice is 336000]kg!). |-
| Ans: Given data: i
| Mass of ice =100g = 0.1kg I
Change in temperature ofice = AT = T — To
Change in temperature ofice = AT = 0°C — (— 10°C)
| §

S () ) (1) S (S [ ) [ () [ ) [ [} ) [ [l [ () (S [ ) () ) S ) ) [ ) [ ) ) [ | [ ] (S () [ [ ) —
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Solution:

(i) Heat gained by ice from —109C to 0°9C =
Q1= mcAT
Q1= 0.1 x2100 x 10
Q1= 2100]

(ii) Heat gained by ice to melt = Q2 = mt
Q2= 0.1 x3360000

Q2 = 33600]
(iii) Heatrequired to raise temperature from 0°C to 10°C =
Q3 = mcAT
Q3= 0.1 x4200x 10
Q3= 4200]

Total heat required = Q = Q1 + Q2 + Qé
Q =2100+ 33600 + 420QN\</

Q = 39900] /g%“\’ : 4 pakcity.org -

9. How much heat is requlred§a %%ange 100g of water at 100°C into
steam? The latent heat of porization of water is 2.26 X 10¢Jkg-1.

Ans: Given data: R )\/
o
Mass of water = 100g
100
= = 0.1kg
1000
T = 1000C
Latent heat of vaporization of water = Hy = 2.26 X 106 Jkg!
To Find:
Qv =7
Solution:

As we know that:
Qv = mHy
Qv = 2.26 X 105 g

S () ) (1) S (S [ ) ) [ () [ ) (S [ ) () [l [ () (S /) [ () () ) [ SIS () Sy S ) [ () () ) (S | [ ] (S S (1) S [ [ ) ) S [ [ [ (S {— —
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10. Find the temperature of water after passing 5g of steam at 100°C
through 500¢g of water at 10°C. (Note: Specific heat of water is 4200]kg-

1K-1, Latent heat of vaporization of water Is 2.26 X 106Jkg-1).
Ans: Given data:

Mass of water = m1 = 500g = 0.5kg

Mass of steam =mz = 5g = 0.005kg

Temperature of water = T1 = 10°C

Temperature of steam = T2 = 100°C

Latent heat of vaporization of water = Hy = 2.26 X 106 Jkg-!
Specific heat of water = ¢ = 4200]kg-1K-1

1II|II||]I|I|I|JI[|IIIIIIIJIII|II||II|II[||I||JIII1I||-_:_'_:.Oﬂi
i

To Find:

Final temperature of water = T =7
Solution: p
As we know that; )\ \

Q = miHy ,\,/\\\o

Q = 0.005 X 226><10€%\”

Q = 113 xX10% NS5 e (i)
And Q = m2cAT y

Q = 0.00 mem‘ 10)

Q = 2100 (TV2#10 ) -2 (ii)

Comparing equation (i) and (ii), we get
1.13 x 104 = 2100 X (T -10)
4
1.121);(1)0 _ (T ~10 )
= (T-10)
T=10+ 5.4
T = 15.40C

Result:
Final temperature of water = T = 15.49C
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