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1 (@ cons.of mom: 2(7) +0=(2+ 1.5)Vv M2
v=4ms*' Al
(b) impulse=A mom:i.e for Q, =1.5(4—-0)=6Ns M1A1 (5
2. (@) speedof B=+[15%+(78)) =17 ms* M1A1
(b) vel.of Brel.to A= (15i —8j) — (8i — 3j) M1
=(7i —5)) ms* Al
(0 regdangle=tan™2 =355°toldp M1A1 (6)
3. (@) take moments about B (as mass of dog unknown) M1
let reaction at A and B equal R; 8R + 2R = 30g(4) + 80g(6) M2 Al
10R = 600g so R = 60g (or 588 N) Al
(b) resolve T: R+ R=80g + 30g + Mg M1
120g = 110g + Mg M1
M=10kg Al
(©) noreactionat A; reaction at B greater (80g + 30g + weight of dog) B2 (20
4, 4
60<_|——|_,D
789
(@ acc"= 1L =2ms? M1A1
eqn. of motionisD —60 = 78x 2 M1
D=112N Al
(b)  egn. of motionis 112 — 60 — 78gsing = 0 (since no acc") M1A1l
sina = =24 M1
a=3.901 .. a=4° (to nearest degree) Al
(c) in(a) unlikely asincrease in speed will causeincreasein air resistance Bl
in (b) more reasonabl e as speed is constant Bl (20)
5. @
Rt 200N
F<—r7/
l509
resolve T : R+ 200sin40° —50g =0 .. R=50g — 200sin40° M1A1l
resolve — : 200cos40° —F =0 .. F =200c0s40° M1A1
_ _ _ 200cos40°
F=uR,sou = 50g-2005n 40 = 0.424 (3sf) M1A1l
(b) resolve T: R+ 200sin30° —50g =0 ..R=50g—200sin30° = 390 M1A1l
resolve — : 200c0s30° — uR = 50a M1A1l
50a = 100v3 — 0.424(390) M1
a=0.16 ms? Al (12)
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(msh 24
B3
O time (s)
(b)  at max. height, v=0; use vV = u* + 2as witha = 9.8, u = 24 M1
0=576-19.6s ..s=29.387... M1A1l
start value 2.5 m, so max. height = 31.89 m. (nearest cm) Al
(©) useV?=u’+2as witha="9.8 u=24ands="25 (upis+ve) M1
V2 =576 + 49 = 625 M1A1
sov =+ 25i.e speed = 25 ms* downwards Al
(d) usev=u+atwithv=25u="24a=9.8(downis+ve) M1
25="24+98t . t=5 M1Al (14)
(@ forX:T-3gsin30°=3a .. T —%g =3a (1) M1A1l
for Y: 2gcos30°-T=2a .. gV3—-T=2a (2) M1A1
1)+ (@2gives gV3 —309 =5a M1A1
a:g—f-i—g La=15(2/3-3) Al
(b)) sub.ainto(l)toget T=3a+ 2 =33 (2/3-3)+ 32 M1A1
T = 16.0645 Al
forceon pulley = V(T2 + T?) = Tv2 M1
forceon pulley =22.7 N Al
force acts at an angle 45° to each planei.e. 15° to vertical M1A1
() initidly,Yisat Cand CB=4sin30°=2m M1
useV?= U+ 2as withu=0,s=2, a=:3(2/3-3) M1
V' =0+ 32 (2/3-3) sov=135ms’ (2dp) M1A1l (18)
Total (75)
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Performance Record — M 1 Paper A

Question no. 1 2 3 4 5 6 7 Total
Topic(s) momy | veors, | | Y s [ | bedes
impulse rel. vel. friction
Marks 5 6 10 10 12 14 18 75
Student
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