Question Answer Marks
7(a) 92 protons and 146 neutrons (in nucleus) B1
92 (orbital) electrons B1
7(b) charge = 2e Cc1
(=2=x160x% 10" C)
mass = 4u C1
(=4 x 1.66 = 1027 kg)
ratio = (2 x 1.60 x 107"%)/ (4 = 1.66 x 107) A1
=48x=10"Ckg™
T(c)i) up down down / udd B1
T(c)(ii) up up up/ uuu B1

rupLioncy

Question Answer Marks
4(a) ratio = 300/3200 A1
=0.094
4(b) E=YmvZ2or Ec v? Cc1
ratio = (0.094)%° A1
=0.31
4(c) work (done against frictional force) = 3200 — 300 (=2900) Cc1
length =2900/76 A1
=38m
4(d)(i) E = Yekx ? or E ="Fxand F = kx C1
140 =% x 63 x x 2 or 140 = ¥2Fx and F = 63x
x=21m A1
4(d)(ii) | percentage efficiency = (140/300) x 100 A1
=47%
4(d)(iii) | curved line from the origin M1
gradient of line increases A1




Question Answer Marks
4(a) E =lmv* C1
=% x 025 x 2.3° A1
=0.66J
4(b) E = Yakx? C1
or
E ="%Fx and_F = kx
x=[(2 x 0.66)/420]*5 A1
=0.056 m
or
E = %kx? (C1)
Yamv? = akx? (A1)
x=(0.25 =« 2.32/ 420)"*
=0.056 m
4(c)(i) (p=)025x%23 or 0.25x1.5 Cc1
change in momentum = 0.25 (2.3 + 1.5) A1
=0.95Ns
4(c)(ii) resultant force = 0.95/0.086 or 0.25 x (2.3 + 1.5)/0.086 A1
=11N
4(d) curved line from the origin with an increasing gradient B1




