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3 (a) Define specific latent heat.
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(b) An electrical heater is immersed in some melting ice that is contained in a funnel, as shown in
Fig. 3.1.
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Fig. 3.1

The heater is switched on and, when the ice is melting at a constant rate, the mass m of
ice melted in 5.0 minutes is noted, together with the power P of the heater. The power P of
the heater is then increased. A new reading for the mass m of ice melted in 5.0 minutes is
recorded when the ice is melting at a constant rate.

Data for the power P and the mass m are shown in Fig. 3.2.

(4%
power of heater mass m melted in mass m melted
P/W 5.0 minutes/g per second/gs™!
72
70 78 200....9:26 .
[y
110 114 300........ 0.28 ..

Fig. 3.2

© UCLES 2015 9702/41/M/J/15



94 of 814
9

(i) Complete Fig. 3.2 to determine the mass melted per second for each power of the heater.

(2]

(ii) Use the data in the completed Fig. 3.2 to determine

1. avalue for the specific latent heat of fusion L of ice, X
hid.cOm ¥ finfas 38-0.26)
(1o-10)x300= L (trm-13) (110-70) —-Lix\(;
le = 333 I/o L= 352 Iy

2. the rate h of thermal energy gained by the ice from the surroundings.
Q= bpxm
Ru+ & - L«F"m
PH + &5 o w
e

20 + Q¢ - 325,553 x 1%
— 300

s = (61 ~ 117 W,

© UCLES 2015 9702/41/M/J/15 [Turn over
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3 (a) Define specific latent heat.
Amoun olg eaf naded b ¢ e i Aale n

(b) A beaker containing a liquid is placed on a balance, as shown in Fig. 3.1.
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Fig. 3.1

A heater of power 110W is immersed in the liquid. The heater is switched on and, when the
liquid is boiling, balance readings m are taken at corresponding times t.

A graph of the variation with time t of the balance reading m is shown in Fig. 3.2.
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Fig. 3.2
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(i) State the feature of Fig. 3.2 which suggests that the liquid is boiling at a steady rate.

e gradiont 8 Tne gagh ds  tonstomnt

(ii) Use data from Fig. 3.2 to determine a value for the specific latent heat L of vaporisation
of the liquid.

Q: l,v)(VV\

PX{; = [, X

110 x (4x60) = [,x 2%
(000
l,v = 0]_78)([0;
[ 2. aeawCl 18107 Jkg™ [3]

(iii) State, with a reason, whether the value determined in (ii) is likely to be an overestimate

or an underestimate of the normally accepted value for the specific latent heat of
vaporisation of the liquid.

© UCLES 2015 9702/42/M/J/15 [Turn over
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3 (a) During melting, a solid becomes liquid with little or no change in volume.

Use kinetic theory to explain why, during the melting process, thermal energy is required
although there is no change in temperature.

—

Tevgeralie dopords on ue dverate  Einebe  tmigey of—

(b) An aluminium can of mass 160g contains a mass of 3309 of warm water at a temperature of

38°C, as illustrated in Fig. 3.1.
Jal eat [osk = 22875 T
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Fig. 3.1

A mass of 489 of ice at —18°C is taken from a freezer and put in to the water. The ice melts
and the final temperature of the can and its contents is 23 °C.

T

Data for the specific heat capacity ¢ of aluminium, ice and water are given in Fig. 3.2.

c/Jg 1K1
aluminium 0.910 v
ice 2.10«—
water 418
Fig. 3.2

© UCLES 2018 9702/42/M/J/18
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Assuming no exchange of thermal energy with the surroundings,

I

(i) show that the loss in thermal energy of the can and the warm water is 2.3 x 10%J,
heat 058 [7\1 can + heat loss 1’¢7 walew
McAT  + wmc AT

((60)(0-A10)(22-2%) + (3%0)(4.18)(23-28)
- 22815 = - )2.3x00" T

(2]

(ii) use the information in (i) to calculate a value L for the specific latent heat of fusion of ice.

heat lost = heal aww_d ‘?2 it
—(=2.2x10") = mCAT + bxm + meST
71815 1__(48)(2.[())(0_(,(3))4. fo4-<3 + (43)““?7)(23-0)
L5 Lf c UL 6 Ty
Walz. #M= 43
* C=Yy.l

0'C Tatelnl 240 Jg [2]

[Total: 7]
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