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3.1Thermal Concepts

Question Paper

Course DPIB Physics
Section 3.Thermal Physics
Topic 3.1Thermal Concepts
Difficulty Hard

Time allowed: 20

Score: /10

Percentage: /100
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Question1

Tkgofwaterat20 °C cools to O °C and then freezes to formice, alsoat O °C.

Whatis the energy released during this proc

You may use the following values:

ess?

* Specific heat capacity of water=4000 Jkg 'K
« Specificlatent heat of fusion ofice = 3.4 x 10° Jkg™!

A.11x10%)
B.3.0x10%)
C.4.2x10°)

D.5.0x10°%)

Question 2

[1mark]

Heat energy s supplied at a constant rate to a solid material with a specific heat capacity of 1.92 x 103 J kg 'K~

Temperature / K

58

48

Of=—=———e e e =

Whatis the specific latent heat of fusion of the substance?

A.2.6x105Jkg"!
B.9.6x104Jkg"!
C.4.48 x104 kg™

D.1.92x103 Jkg™
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Question 3
The temperature of 500 g of water decreases by AT °C when placedin a fridge for 10 minutes. This container of wateris then
removed anda second container of mass 250 gand temperature 25 °C is placedin the same fridge for 20 minutes.

Assumethat the containers holding the water are identical and do not emit orabsorb energy. The specific heat capacity of
wateris 4200 Jkg' K,

Whatis the final temperature of the second container of water after 20 minutes?
A25 —4AT
B.25 — 3AT
C.25+ 4AT

D.4AT
[1mark]

Question 4

An engine goes through 6000 cycles every minute. To maintain a constant working temperature, 152 J of energy must be
removed by a coolant during each complete cycle of the engine. The temperature of the coolantrises by 20 °C as it passes
through the engine.

The specific heat capacity of the coolantis 3.8 x 103 Jkg™'K-'and the densityis 1000 kgm~3.
Whatis the volume of the coolant that flows through the engine in one second?

A.3x10°m3
1
B. 3 X1078m3

C.12x1073m?

D.2x10™4m?
[Tmark]
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Question 5

Aglass beaker of water contains animmersion heater completely submerged by the water andis placed on theright-hand
side of atwo-pan balance. The heaterboils the waterat 100 °C andis connected to a kWh meter. When the water starts to
boil standard masses are added to the left-hand side of the balance soitis in equilibrium with the water. At this moment the
reading onthe meteris 11.3 kWh.

A400 gmassis then addedto the left-hand side of the balance, causingit to tilt. As the water boils off the right pan rises until
itis once again in equilibrium. When this happens the new reading on the meteris 11.5 kWh.

To kWh meter —

Standard masses to
counterbalance

I/Clamp

| | — Heater

— Water

ANNNRN ARRRRRNRTRNAN !!!!!!!!!k

Two-pan balance

Whatis the specific latent heat of vapourisation of the steam if the heateris 50% efficient?
A.3.6x10% kg™
B.1800 Jkg™
C.9x10%Jkg™

D.250Jkg™!
[1mark]

Question 6

Aspringin aballpoint penhas a mass of 0.10 gand a specific heat capacity of 400 Jkg 'K'and a spring constantk =
200N m~'. To open or close the nib of the pen the springis compressed by 8 mm. Upon release 5% of the elastic potential
energy storedis convertedinto heat energy in the spring.

How many times must the spring be compressed andreleased to cause the temperature of the pentoincreaseby 2 °C?
Assumethatno heatislost fromthe pen.

A.250

B.80 000

C.250000

D.100
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Question7

Anice cube of mass m;andtemperature -T;is dropped into a glass of water of mass m,, and temperature T,,. The specific
heat capacity of iceis c;and the specific latent heat of fusion of iceis L;. The specific heat capacity of wateris c,,.

Whatis the final temperature of the water?

mec T +m(cT+L)
w w W 1 1 1 1

A.
m ¢ — m-.c.
w W 11

mc T —m(cT.+L)
w w W 1 1 1 1

B.
mc +m.c
w W 1w

mc T —mlL.
w W W 1 1

m c +m.c.
w W 11

mc T —m(cT.+L)
w w W 1 1 1 I

D.

m.c.
11
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Question 8
Asample of a solidis heated with a heater of constant power.

60
50 - /

40 -

T/°C 30

20

10

0 T | T T | T
0 100 200 300 400 500 600

t/s

Whatis the power of the heater?

A 9mc w
" 30
Tmc

B Ts0 W

2mce
5

5 7ch
" 30

[1mark]

Question 9

Two bodies of equalmass Aand B are broughtinto thermal contact. Object Ahas a temperature of O °C and objectBhasa
temperature of 100 °C. Object A has a specific heat capacity greater than object B. No other exchanges of heat take place.

Which statement s correct?
A.0<T<50°C
B.T=50°C
C.T=75°C
D.50°C<T<100°C

[1mark]
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Question10

Energyis providedto a solid atits meltingrate of P joules persecond. Therate at which the mass is melting away is a kg per
second.

Whatis the specific latent heat of fusion of the solid?

A.

[1mark]
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