DO NOT WRITE IN THIS AREA

Question Answer Mark
Number
1 B is the only correct answer (@))]
A is not the correct answer, as molecular potential energy increases
C is not the correct answer, as molecular kinetic energy doesn’t change and molecular
potential energy increases
D 1s not the correct answer, as molecular kinetic energy doesn’t change
9 C is the correct answer 1)
A is not correct, as the pressure, volume and temperature of each gas is the same
B is not correct, as the temperature of each gas is the same
D is not correct, as the temperature and the number of molecules is the same for each gas
8 D is the only correct answer ()]
A is not the correct answer, as the mean kinetic energy is the same for both gases
B is not the correct answer, as the mean kinetic energy is the same for both gases
C 1s not the correct answer, as He molecules are more massive than H molecules
10 D is the correct answer ( s.h.c. of solid = s.h.c. of gas) 1
A is not correct because gradient for solid is greater than gradient for liquid
B is not correct because gradient for solid is equal to gradient for gas
C is not correct because gradient for solid is greater than gradient for liquid
%uestion Acceptable Answer Additional Guidance Mark
umber
17(a)

Substitute into V = %TI'T3

Use of pV = NkT
Conversion of temperature to kelvin
Use of number of molecules to calculate mass of gas

m =230kg

(1)
(1)

(1)
1)
(8]

Do not credit p¥ = nRT unless final answer is correct

If answer incorrect, could award marks for MP1, MP3, MP4

Example of calculation
4
V= 5“ X (3.5m)® =179.6 m?
1.12 x 10° Pa x 179.6 m*®

TI138x10 BJK 1 x (273 +22) K
m=4.94x10%" x 4.67 x 10" kg = 231 kg

= 4.94 x 10%7

(b) The globe rotates with an angular velocity of 2.76 x 10 rads™.

Calculate the time taken for the globe to make one complete rotation.

Time taken for one rotation =




17(c)

M=18x102kg M

Example of calculation

Use of g = 22 (1 M=9LZ— 9.8 N kg~ x (3.5 m)?

r2

G~ 667x10"11Nm2kg2

=1.80 x 102 kg

Question
Number

Answer

Mark

19(a)

Use of pV = NkT
Use 0f 75%
N=24x%x10%*

Example of calculation
A pV _ 0.75x 1.03 x 10° Pax 1.25 x 10~* m?

T kT 1.38 X 10723 K~ 1 x (290) K

=2.41 x 10%!

(1)
(1)
(1

19(b)

Use of pV = NkT
[Allow ratio of pressures equated to ratio of temperatures]

Conversion of temperature from Celsius to kelvin

Temperature of gas 1s 48°C < 60°C so statement 1s inaccurate
Or Temperature of gas 1s 321 K < 333K so statement is inaccurate
(ecf from (a) if candidates use N)

Example of calculation
P _Py
nn T

0.83
Tz = p_z

xT; = ——x290K =321K
p, 1075

6 =321-273=48°C

(1

(1

(1)

19(¢)())

Use of Aoy = 2.898 X 103 m K
Use of L = gAT*
L=42W

Example of calculation
~2.898x 10> mK

1100 x 10~° m

=2635K

L=567%x10"8Wm2K*x 155 x 107> m? x (2635K)*

oL =424W

(1)
(1
)

19(c) (i)

The filament may not be a perfect black body emitter (of radiation)
Or Some energy may be absorbed by the glass (of the bulb)

(1)

Total for question 19

10




Question | !
Nifber Answer Mark
15(a) Use of AE = mL )
Use of AE = mcAf 1) 3
AE=132x10" (J) 1)
Example of calculation
AE =3.53 x 10°kg x 3.36 x 10° Jkg™! = 1.19 x 101 ]
AE =3.53x10° kg x 2.09x 103 Jkg ' K~ x (0 — (—18)) K
=133 x1019]
AE=1.19x10"J+133x10°T=1319x 10" J
15(b) Surface area of top of ice floe calculated [453 m?] (€))]
Intensity at sea level calculated using 56% [767 W m 2] )
Use of I = % @
1
Useof P = 2% &
At
1 =4.4 days [4.3 days if "show that" value used] (ecf from (a)) )
Or £=2.10 x 10" J for 7 days
4.4 days is less than 7 days so claim is not correct
Or 1.32 x 10" J<2.10 x 10" J so claim is not correct
Or Correct conclusion based on comparison of candidate’s calculated values (1) 6
Example of calculation
P =0.56x1370 Wm™2 x 453 m? = 3.48 x 10° W
e i | £€3¥2 x 10°
T348x105)s 1 O :
. 3.79 X 10° s -
T 864 x 10%sday-1 oS
Total for question 15 9
Question
Number Answer Mark
16(a) Useof p = % 1)
Use of AE = mcAf8 @™
1
Use of P = 2= ™
At
P = 1630 (W) [at least 3 sig fig required] 1)

[rounded data may give 1640 W]
[If reverse calculation shown then MAX 3 marks]
[Do not allow intermediate rounding to less than 3 sig figs for m or AE]

Example of calculation

m=425x10"*m? x 998 kgm™> = 0.424 kg
AE = 0.424kg x 4190 Tkg 'K~1 x (100 — 22) K = 1.386 x 10° ]

1386 x 10°]

=1631W
85s




16(b) Use of AE = LAm 1)
Use of P = = 1)
At

t = 440 s (ecf from (a)) [show that value for P gives 449 s] @ 3

Example of calculation

AE = 0.75 x 0.424 kg x 2.26 x 10° J kg1 = 7.19 x 105 ]

7.19 x 10%]
=—=1441s
1630 W
S Answer Mark
Number
15(a) Energy is transferred from banana to liquid nitrogen (1)
The molecular potential energy of nitrogen molecules increases (as the
nitrogen boils)
Or This provides the latent heat of vaporisation (of the nitrogen) 2
Or This provides the latent heat to change state (of the nitrogen) (1)
15(b) Use of AE = mcA0 (€))
Use of AE = mL (€))
m = 0.23 kg, which 1s less that 0.5 kg so the teacher’s estimate was inaccurate
Or 9.9 x 10*J > 4.5 x 10* J so the teacher’s estimate was inaccurate 1) 3
Example of calculation
AE =0.118kg x 1.76 x 103 J kg™ K™ x (292 — 77.4) K = 4.46 x 10%]
446 x 10%] Do
m = = 0.
1.98 x 105 [ kg~* :

Total for question 15 5




