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A)TE APER 3 : ANSW A EM
1. m'(5i—3j)—2i—4j=m(3i+kj) 5m—2=3m m=1 Ml A1Ml Al
-3m-4=km k=-17 M1 Al 6

2. (@ v=ladt=6/—-15t+¢c  v0)=0:¢c=0 v=6Ff-15t Ml Al Al
(b) 67 —15t—36=0 320+ 3)(t-4)=0 t=4 M1 Al Al 6

3. Let reactions be R at ground, S at wall
M(4) : W(2a cos a) = S(3a sin a) S=2W—:3tana=%W M1 Al Al

Resolve : R=W, uR=S M~——S+W==} B1B1 M1 Al 7
4. (a) a(60*)=90 a=~j(-) b(60) = 30 b=1 M1 A1 Al

(b) v=316ri+-21j t=60;v=3i+~21j Iv|=304ms’ M1Al1MI Al

(c) Sketch of parabola between (0, 0) and (90, 30) B2 9

5. (a) 2400=20k k=120  84000=v(120v) v=26Sms’ Ml Al Mil Al

(b) P=v(600g + 120v) 120v* + 5880v — 84000 = 0 M1 M1 Al
v+ 49y — 700 =0 v =(-49 +5201)/2 = 11-6 ms M1 Al Al 10
6. (a) Momentum : 4mu — Smu = mv, + mvg Vpt Vg =—u M1 Al
Elasticity : (vo— vp)(—5u—4u) = —¢ Vo~ vp=eu M1 Al
Add: 2vy=9eu-u vQ=%(9e—l)u M1 Al
(b) vp>0,509%>1 >l M1 Al
(€) vp=—2(9e+1)u  After hitting wall, speed of O <3 (9e-1u M1 Al
which is clearly less than | v, |, so there is no further collision Al 11
7. (a) (i) 168(10.5) + 94-5(7) = 262-5x% x=9-24 M1 M1 Al Al
(i) 168(4) + 94-5(11)=262-5y y=652 M1 M1 Al Al
(b) tan @ =(21 ~ 9-24)/6-52 = 1-804 a=610° M1 Al Al 11
8 (a) 7=-21’-gt2 £=14+98 t=1-195 M1 Al
In 1-195 s, stone travels 4 x 1195 =4-78 m _ M1 Al
(b) When x=2-39, 1=0-598 y=7—-%gtz=5~25m M1 Al M1 Al
(c) mgh=15x98x7=1029] M1 A1l
(d) -21mv2 = mgh v=12gh) =V(14g) = 11-7 ms™ M1 Al Al
(e) Modelled stone as particle, ignored air resistance, etc. B1B1 15
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