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1 (@) | [-(1=+3)(Wcosa)— Wsina = (W/g)a] Ml For using Newton’s 2™ law and
F=puR
(-0.32-0.28)g=a Al
a=-0. Al 3 | AG
(ii) | [0=5.4*+2(-6)s] or M1 For using 0 = u® + 2as or
[mgs(0.28) = %4 m(5.4)> —mgs(0.96)/3] for using PE gain = KE loss - WD
against friction
Distance is 2.43 m Al 2
2 For using a =(M — m)g/(M+m) or
for applying Newton’s 2" law to A
Ml and to B and solving for a.
a=>5 Al
When B reaches the floor
v2=2 x5 x 1.6; speed is 4ms "’ Blft fta azg v=1(3.2a)
Ml For using 0 = u® — 2gs or
for using PE gain = KE loss
0=16-20s (s=0.8) Alft ft speed
h+1.6+08=3=>h=0.6 B1 6
3 Mi For resolving forces on P vertically
Ta(1/2.6) + Tp(1/1.25) =10.5 Al
For resolving forces on P
Ml horizontally
Ta(2.4/2.6) = Tp(0.75/1.25) Al
M1 For solving for T, and Ty
Tension in AP is 6.5 N and tension in BP is 10 N. Al 6

© Cambridge International Examinations 2013



9709 wl3 ms 43

Page 5 Mark Scheme

Syllabus Paper

GCE A LEVEL - October/November 2013

9709 43

First Alternative

For finding two angles in the

Ml triangle of forces
75.7(5)° opposite to 10.5 N
36.8(7)° opposite to Ty
67.3(8)° opposite to Tp Al
For using the sine rule to find
M1 equations for T, and Ty
Ta+sin36.8(7)=10.5 + sin75.7(5) and
Tg+ sin67.3(8)= 10.5 + sin75.7(5) Al
M1 For solving for T, and Ty
Tension in AP is 6.5 N and tension in BP is 10 N. Al
Second Alternativ
For finding angles at P in the space
Mi diagram.
104.2(5)° opposite to 10.5 N
143.1(3)° opposite to Tx
112.6(2)° opposite to Tg Al
For using Lami’s rule to find
M1 equations for T and Ty
Ta +sinl143.1(3)=10.5 + sin104.2(5)&
Tg +sinl112.6(2)=10.5 + sin104.2(5) Al
M1 For solving for T, and Ty
Tension in AP is 6.5 N and tension in BP is 10 N. Al
(i) | [Wsino + F =40] M1 For resolving forces parallel to the
plane
F=40-300x0.1 (=10) Al
R =300V(1 - 0.1%) (=298.496..) Bl
Ml For using p =F/R
Coefficient is 0.0335 Al
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(ii) | [The component of weight (30 N) is greater than Ml For comparing the weight
the frictional force (10 N)] component parallel to the plane and
the frictional force or for using
Newton’s Second Law and finding
the acceleration
Box does not remain in equilibrium Al 2
5 () The sketch requires three straight
line segments with +ve, zero and —
ve slopes in order, which together
with a segment of the t axis form a
B1 trapezium.
For using v = at for T; or
Ml u = —at for T;
T,=V=+03,T;=V Al 3
@ii) | [S=%T\V+T,V+1%T:V] M1 For using the area property for the
distance travelled
Ml For substituting for T;, T, and T; in
terms of V
S =552V -V {0.5(T, + T5)}
=552V - 13V’/6 Al
13V2 — 3312V + 72000=0 Bl AG
V=24 B1 5
6 (i) | [144000/v — 4800 For using DF = P/v and Newton’s
= 12500a] M1 2" law at A or at B
Acceleration at A is 0.336 ms > Al
The speed at B 24 ms ™' Al 3 | AG
(ii) | WD by DF = 5800 x 500 &
WD against res’ce = 4800 x 500 B1
Loss in KE = 141250024 — 16%) Bl
For using WD by DF = PE gain —
M1 KE loss + WD against res’ce
5800x500 = 12500gh —
151250024 — 16) + 4800 x 500 Al
Height of C is 20 m Al 5
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(ii) Alternative
[16% =247 + 2 x 500a] Ml For using v’ = u® + 2as
a=-0.32ms" Al
Ml For using Newton’s second law
5800— 4800 — 12500g x (h=500)
= 12500(~0.32) Al
Height of C is 20 m Al 5
7 () | [s=kit*/2 — 0.005t*/3+(C)] MI For using s = [vdt
[k;(60%/2) — 0.005(60°/3) = 540] DM1 For using limits 0 and 60 and
equating to 540
k;=0.5 Al
0.5 x 60 — 0.005 x 60° = k, V60 M1 For using v,(60) = v,(60)
k, = 12760 Al |5 | AG
(ii) For using s =540 +
Ml 12V60f5" (177 )dt
[s =540 + 12760(2Vt — 2760) =] Accept any other correct form for s
247(60t) —900 Al |2 |ifitis used in (iii)
(i) | [247(60t) — 900 = 1260] Mi For solving s(t) = 1260 for t
t=135 Al
v = 12760 + V135> speed is 8 ms '
Bl |3
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