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 166 = 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
Question Answer Marks
4(a) sum/fotal momentum before = sum/total momentum after M1
:Lrl_mim momentum (of a system of objects) is constant
if no (resultant) external force/for a closed system A1
4(b)(i) (3.0 x4.0 xcos#) or (2.5x 4.8 xcosé) or (5.5x3.7) c1
(3.0 x 4.0 x cosé) + (2.5 x 4.8 x cosé) = (5.5 x 3.7) c1
9= 32° A1
4(b)i) (initial Ex = % % 3.0 x 4.0% + % x 2.5 x 4.82 =) 53 (J) c1
or
(final Ex = % x 5.5 x3.72=) 38 (J)
values of initial Ex and final Ex both correct and inelastic stated A1

Question Answer Marks
2(a) force (on droplet of water) in horizontal direction is zero. B1
2(b) (time taken =) 3.5/6.6 = 0.53 (s) A1
2(c) s = ut+ Yat? c1

s=%%x9.81x0.532
h=14m A1
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2(d) displacement is straight-line distance (from P to Q) so less (than distance along path) B1
or
displacement is the shortest distance (from P to Q).

2(e) (displacement)? = 3.52 + 1.42 c1
displacement = 3.8 m A1




Question Answer Marks
3(a) v = (2 + 2as Cc1
s=56%/(2x9.81)
(max height =) 3.1 + 5.62/(2 x 9.81) =4.7 (m) A1
3(0) s=ut +%ar2 ¢
47-= %x 9.81x 1
t=0.98s A1l
3(c) line drawn from a non-zero speed att =0 to a greaterspeed att=T B1
a single sloping straight line drawn from t=0tot=T B1
line starts with a positive non-zero value of v and ends with a negative non-zero value of v B1
3(d) acceleration (of the ball) B1
3(e)(i) (magnitudes of accelerations are) equal / same B1
3(e)(ii) (speeds are) equal / same B1
Question Answer Marks
6(a) energy transferred per (unit) charge (from electrical to other forms) B1
6(b) same/equal current (in X and Y) B1
P =R (and Rx> Ry) M1
or
P=VI and Vx> Wy
(so) X (dissipates more power) A1l
6(c)i) |I=Q/t C1
=650/540 A1
=12A
B(c)(ii) V =WiQ or W/It Cc1
=4800/650 or 4800/(1.2 x 540) A1
=74V
or
V =P/I and P= W/t {C1)
=8.9/12 (A1)
=74V
B(c)(ii) |I=45+12(=57A) C1
90=74+57ror 9.0=57(1.3+7) A1l

r=0280




Question Answer Marks
2(a) F=pgV C1
0071=12x0981=V
(V=6.03 x 10-* m%) A1
43 x = ri=6.03 = 107°
r=011m
2(b) m =0.053/9.81 C1
{=5.4 x 10 kg)
F =0.071-0053 C1
(=0.018 N)
a =(0.071-0.053)/(0.053/9.81) Al
=33ms?
2(c)(i) vi=u?+2as C1
36°=(-14F+2x981xsor 36°2=142+2x981xs5
§=0.56m A1l
2(c)(ii) single straight line from any positive non-zero value of v at t = 0 to any negative non-zero value of vatt=T B1
line starting at (0, 1.4) and ending at (T, —-3.6) B1
Question Answer Marks
4(a) E =lemv* C1
=% = 025x23% A1
=0.66.J
4(b) E = 1akx? C1
or
E ="%Fx and_F = kx
x=[(2 x 0.66)/420]°5 A1
=0.056m
or
E = Vkx? {C1)
Yam® = Vaka? (A1)
x=(0.25 = 2.32/420)"*
=0.056 m
e)i) [(p=)025x23 or 0.25x1.5 c1
change in momentum = 0.25 (2.3 + 1.5) A1
=0.95Ns
4(c)(ii) resultant force = 0.95/0.086 or 0.25 = (2.3 + 1.5)/0.086 A1
=11N
4(d) curved line from the origin with an increasing gradient B1




