
F, = (2i + 3aj) N; Fr = (2di + 6j) N; [] = (ri + 4) N.

The particle P is in equi,ibrium under the action ofthese forces.

Find the value ofd and the value ofb.
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Particle ,-{ of mass 2r, and particle B of mass ha, where t is a positive constant' are

moving towards each other in opposite directions along the same stmight line on a smooth

Iroiiroitut ptun". The particbs;;llide directlv. lmmediately before the collisionthe sp€€d

of,a is1/ and the speej ofB is 34. The direction of motion of eath particle isreversedby

the collision. lmmediately after the collision the speed oll is 1r'

(a) Showthat[<, 
,u,

(b) Find, in terms ofn and ,r, the magnitude ofthe impulse exerted on B by I in the

collision. 
(3)
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q Danicle I of rnars 2 Lg i. pushed b) c .on'Lxn' hori./unl'al lorce of magnirude l0\
Lrp'a rine ol greaLe.t slope oi r rough plarre. The pirne is ilclined Io Lhe lori/ctrtal

alaIanglcu.$hercIa'd-'.rs+oqnirl-isurt ' Thc lircofaclionofll'e lolrtr(rie'

in ihe vcrtical plane containing P and rhc line ol'greaiesl slope olthe plane' Thc particle.l

"irr,. 
r'or..'i. The coefici;t offriclion betwcen P and the plane is/ After2 seconds'

l'has travelled a distance of 5.5 m up th€ plane.

(a) Find the acc€lcrrtion olP up dle plane. 
(2)

(b) F,nd the value oft.
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A small slone is released from rest ftom a poinl ,4 which ;s at heighi i metres

above horizontal ground. Exactly one second later another small stone is projected

with speed 19.6 m r' vertically downwards ftom a point B, which is also at height

lr metres above the horizontal ground. The moaion of each stone is modelled as that of
a particle moving freely under gravity. The two stones hitthe ground at the same time'

Find the value ofr. 
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A car tmvelling along a sLrai8hl horjzonul road lakes l70s io lravel beLween r$o sers dfrar rc lrghts ar ,., and I which are 2 I 25 m apan. ff,. *, o"* f,o,, ,."i "i; # ffi:lwrth constant acceleration until it reaches a lr
speed berore mor ing wi; ;ili;:::",#f:t ot l?ms ' rhe car rhen mainrains rhis
the decererarion is r;ic;;;;;;;#:ii;::Icommsro ren ar 8' rhe maeniLude or-

(a) Sketch, in the space below, a speed_rime g.aph fbr the motion of$e car belween,4

(b) Find the deceteration ofthe car
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Figure 2

Aplank,JBhas length 4m and mass 6kg. The plank rests in a horizontal posilion on

trn 
"uppo.tr. 

on. 
"i8 

und one at C. where,-4C = 1.5 m. A toad ofmass 15 kg is placed

on the piank at the pointn, as shown in Figure 2. and the plank rcmains horizontal and in

equ il ibiiurn. The piank is modelled as a unilorm rod and the load is model led as a palticle'

The magnitude olthe reaction on the plank at C is twjce the magnitude of the reaction on

the plank at B.

(a) Find the magnitude oflhe reaction on rhe plank ar C. 
(J)

1. A particle P moves from poinr,., to point B with constaot acceleration (ci + di) m s r,
where c and / are positive consunts. Thc vetociry of p at ,4 is ( 3i 3j) m s-i and the
velocily of Parris(2i+9j)msr_ The magnirLrde ofthe accelerat;on oip is2.6 m s-2.

Find the yalue of. and the value ofd.
(5)
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(b) Find the distance,'1X

The load is now moved along the plank to a point f, between I and C'

plank is on the point oftipping about C,

ic) find the distance ,.,1)a

, (s)

Given thal the

(4)

- ttlqLL..' ('*1
l^'

]A

(+t=o

6g
t91

t(=Lrg
-..L=15

R'2tg

::)
,, (i ) craaair_ (,:-)

'l* 4""t3 I

^cc = ( rl")

1 t" 6grL +lSlrAx = l\rrt-s+ ?g*Y

:! tS+) rAF = j*9 O, = f .L.t+6

'b) ^ffo1"q*',
1r\ trgrA) t6gr/ r 2lgxt.S

t$tAY =rr.Sg
^Y.'13 "try,



b=Lw

+.

t-^r ' ,!( Frl\ " **0. t'L rw"6^s

T- lrt g = rar-
+n,n5-T =4mc +

iy'c = 51. ? 6.t6

. ftr,^grlc') = ,frrg

a,= :-a(Ct ./

* l-:
Figure 3

Tr,o particles p and O have masses n and 4,
the ends ol"r tighr ineirr"t,tr. ,,i,"."oij",l3jl\p"ecLivelv the padicles ,re .trached ro
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(a) Find, in terms of,r& the rension in the string while both particles are moving.

(8)
The parricte I does nor reach rhe pulley belbre q hits rhe plane_

I (b) Sho\r rhar lhe speed ofp imm€diately before it hits the plane is f.4g,

when p hirs rhe prane. p does nol rebo,n 
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ciren rrrar p comes ro re,i ffi; ,L::?,..,X.';1,,1r"""'"*, ro sride arons rhe Labre.

1 (c) show that the total length of the srring must b e geatet than Z.4h
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