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1. 5+2q+1=0=q=2 M1A1
4p+3+1=0=p="1 M1AL (4)
2. (@ t=158 =-16seconds M1A1
(b)  velocityh
(ms™) 24
ol 16 100 116" time (seconds) B2
(©  dist. = areaunder graph = 3 (116 + 84)(24) = 2400 m M2A1 (7)
3 (@  resolve —: 6+ XcosA5 —18sin30 =0 M2
6+X¥2 _9=0 s0 X=3V2N M1A1
(b)  resolve T: Y+ Xcos45 + 18c0s30—20 =0 M2
Y+ (3V2)42 +1843 -20=0 M1
Y=20-9,3-3=17-9V3 Al (8)
4,
A P B
|
Y20g l509 | lm@.l
(&  momentsabout P: 20g(3) + 50g(0.5) —mg(1.7) =0 M2
1.7m=60+25=85= m=50kg M1A1l
(b)  moments about P : (20 + x)g(3) + 509(0.5) —50g(2) =0 M1
100-25-3(20+x) =0 = x=5kg M1A1l
(c)  weight acts at the middle of the plank Bl (8)
5. (@  particle B1
(b)  cons. of mom. (dir™ of bat +ve) 1.5(15i) + 0.3("30i) = 1.5(5i) + 0.3(vi) M1A1
6i =0.3vi > v=20 M1A1
(0 Ft=Amom. i.e. F(0.2) =0.3(20i — 30i) M2
F=75 so F hasmagnitude75N Al (8
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(@ u=105v=0 a="g use V=U’+2as M1
0=110.25-19.6s = s=5.625 M1A1l
ball starts from 0.6 m, so it reaches 6.225 m above ground level Al
() s=2-06=14,u=105a="g, use s=ut+ 3 at’ M1
105t—49t*>14 ie 7t°—15t+2<0 M1A1l
(7t—1)(t—2) <0 leadingto + <t<2 M1A1
ball is above ground for £ (~ 1.86) seconds Al (10)
(@ letacc™ bek(2i +j) so magnitudeiskv(2? + 1% = kV5 M2
= k=3,s0a=6i + 3 Al
usingv=u+at, v=(1-5) +t(6i + 3) M1
sov = [(6t + 1)i+ (3t —5)j] ms* M1A1
(b)  speed®= (6t + 1)> + (3t —5)* = 45t* — 18t + 26 M1A1
by calculus or completing square, t = % M2A1 (11)
(@) for A resolveT: R—=5Mg=0 = R=5Mg M1
F=uR so F= 2 (5Mg) =< Mg M1A1l
for A, resolve » T—F = 5Ma, T—%Mg:SMa Q) M1A1l
for B, resolve 4 3Mg—T=3Ma (2) M1
(1) + (2) gives $ Mg=8Ma=a= -5 g ms’ M1A1
() s=1u=0,a= g, use V=U'+2as M1
V=29 =v=3Vg (r235ms? M2A1l
(c)  after string goesslack, "F=5Ma so a= —aMg _ -3 M2 A1l
5M 20
w=32g,v=0a="3g use V=u’+2as M1
0=30-50s = s=1875m + 1 m beforeB hit the ground M1A1
=2.875 s0 Ais0.125 m from pulley when it comesto rest Al (29
Total (75)
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Question no. 1 2 3 4 5 6 7 8 Total
i docity | tati t Cof | unif ected
Topic(s) forces | time. || mom | ek | e | bodies
graph
Marks 4 7 8 8 8 10 11 19 75
Student
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