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1 (a) (i) angular speed = 2π/T C1 

 = 2π/(3.2 × 107) 

 = 1.96 × 10-7 rad s-1 A1 [2] 
 

(ii) force = mrω2 or force = mv2/r and v = rω C1 

= 6.0 × 1024 × 1.5 × 1011 × (1.96 × 10-7)2 

= 3.46 × 1022 N A1 [2] 
 

(b) (i) gravitation/gravity/gravitational field (strength) B1 [1] 
 

(ii) F = GMm/x2 or GM = r3ω2 C1 

3.46 × 1022 = (6.67 × 10-11 × M × 6.0 × 1024)/(1.5 × 1011)2 C1 

M = 1.95 × 1030 kg A1 [3] 
 
 
2 (a) obeys the law pV/T = constant or any two named gas laws M1 

at all values of p, V and T A1 [2] 
or two correct assumptions of kinetic theory of ideal gas (B1) 

third correct assumption (B1) 
 

(b) (i) mean square speed B1 [1] 
 

(ii) mean kinetic energy = ½m<c2>  M1 

ρ = Nm/V and algebra leading to [do not allow if takes N = 1] M1 
½m<c2> = 3/2 kT A0 [2] 

 

(c) (i) ½ × 6.6 × 10-27 × (1.1 ×104)2 = 3/2 × 1.38 × 10-23 ×T  C1 

T = 1.9 × 104 K A1 [2] 
 

(ii) Not all atoms have same speed/kinetic energy B1  [1] 
 
 
3 (a) (thermal) energy/heat required to convert unit mass/1 kg of  

solid to liquid M1 
with no change in temperature/at melting point A1 [2] 

 

(b) (i) energy required to warm ice = 24 × 10-3 × 2.1 × 103 × 15 (= 756 J) C1 

energy required to melt ice at 0 °C = 24 × 10-3 × 330 × 103 (= 7920 J) C1 
total energy = 8700 J A1 [3] 

 

(ii) energy lost by warm water = 200 × 10-3 × 4.2 × 103 × (28 - T) C1 

200 × 4.2 × (28 - T) = 24 × 4.2 × T + 8676 C1 

T  =  16 °C A1 [3] 

[allow 2 marks if ∆T calculated] 
[allow 2 marks if (24 x 4.2 x T) omitted] 

[allow 1 mark for 224 x 4.2 x (28 - T) = 8676, T - 19 °C] 
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4 (a) acceleration proportional to displacement (from a fixed point) M1 

or a = - ω2x with a, ω and x explained 
and directed towards a fixed point A1 [2] 
or negative sign explained 

 

(b) for s.h.m., a = (-)ω2x B1 

identifies ω2 as Aρg/M and therefore s.h.m. (may be implied) B1 

2πf = ω B1 

hence f = 
π2

1
√

M

Apg
 A0 [3] 

 
(c) (i) T = 0.60 s or f = 1.7 Hz C1 

0.60 = (2π√M)/√(π × {1.2 × 10-2}2 × 950 × 9.81) C1 
M = 0.0384 kg A1 [3] 

 
(ii) decreasing peak height/amplitude B1 [1] 

 
 
5 (a) field strength = potential gradient [- sign not required] B1 [1] 

[allow E = ∆V/∆x but not E = V/d] 
 

(b) No field for x < r B1 
for x > r, curve in correct direction, not going to zero B1 
discontinuity at x = r (vertical line required) B1 [3] 

 
 
6 (a) (i) flux/field in core must be changing M1 

so that an e.m.f./current is induced in the secondary A1 [2] 
 

(ii) power = VI M1 
output power is constant so if VS increases, IS decreases A1 [2] 

 
(b) (i) same shape and phase as IP graph B1 [1] 

 
(ii) same frequency M1 

correct phase w.r.t. Fig. 6.3 A1 [2] 
 

(iii) ½π rad or 90° B1 [1] 
 
 

7 (a) curve levelling out (at 1.4 µg) M1 
correct shape judged by masses at nT½ A1 [2] 
[for second mark, values must be marked on y-axis) 

 

(b) (i) N0 = (1.4 × 10-6 × 6.02 × 1023)/56 C1 

 = 1.5 × 1016 A1 [2] 
 

(ii) A = λN C1 

λ = ln2/(2.6 × 3600) (= 7.4 × 10-5 s-1) C1 

A = 1.11 × 1012 Bq A1 [3] 
 

(c) 1/10 of original mass of Manganese remains C1 

0.10 = exp(-ln2 × t/2.6) 
t = 8.63 hours A1 [2] 
[use of 1/9, giving answer 8.24 hrs scores 1 mark] 



Page 3 Mark Scheme Syllabus Paper 

 A LEVEL - JUNE 2005 9702 4 

 

© University of Cambridge International Examinations 2005 
 

8 (a) Q/V, with symbols explained [do not allow in terms of units] B1 [1] 
 

(b) (i) on a capacitor, there is charge separation/there are + and - charges M1 
either to separate charges, work must be done  
or energy released when charges ‘come together’ A1 [2] 

 
(ii) either energy = ½CV2 or energy = ½QV and C = Q/V C1 

change = ½ × 1200 × 10-6 (502 - 152) C1 
change = 1.4 J (1.37) A1  [3] 
[allow 2 marks for ½C(∆V)2, giving energy = 0.74 J)  

 
 

 


