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1. The position vectors of two particles 4 and 8 al lime ¢ secomnds are given by r, ﬁld rz respectively | where
ra=1 G420 ) m, 3 " 6’(\/
Y= 36k - 48 j] m. b
{a) Caleulate the distance hetween 4 and A when =2 ’ 4 5;
- - s e
(b) Eind the velocity of 4 relativeto B when =2
(¢) Find the value(s) of 7 for which the velocities o 4 and B are perpendicular, \‘l 4 QL \fﬂ }
(d) Find the value of ¢ for which the aceelerations of 4 and B are parallel. '\!;4 . "’8 B
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; Flgure 1
. : Figure 1 ubove shows & uniforn lamina 1 the form of a trapesium inwhich 48 and D are parallel and of
; lengths & and b respectively. (o = h) . Prove that the distance of the centre of mass (rom A8 18
|\‘.
i;’] [a's _‘,:1_
S| E .
where A 1 the distance between 4B and Cf)
(i Forces b, F: actat the point with position vector 1 . where
Fi = (di + 6)) N,
F. = (61 - Bj)}N, .
E =
Find the sum of the moments of F 1 and By about the OTIgin.

3. The forces ¥, = {i+ 23N and F, =21 1 KIN aci at puints whise posiion vectors are (i~ 5§ 1 ckym
and (51t ¢f - 2K)m respectively, Civen Lhat their lines ol action mtersect, lind the value of ¢ and the
position veclor of the point of intersectivn. Delermine the veetor equation of the Tine of action of the reaultant
of these forces and show that (his line nasses (hrough the point with position vector (7i 1 9j+ 8kjm.

4. Aparticle, 2 ol mass 4m kg s inmtially at rest on u sinooth planc inclined at an angle @ 1o the horizontal. It
is supported by a [ight inextensible sting which passes over a smooth lipht pulley A at the Lop cdee ol the
plane, The other end ol the string supports a particle @ of mass Zm kg, which hangs frecly, Civen that the
system is in equilibrium, find o and the mugnitude and dircetion of the force exerted on the pulley by the
string,

A further particle olmass M kg is now attached 16 € and the syslen is released. Given that the aceeleration
- o ) S y : S
*. ol the system 1s = s tind mterms of wr o the value of A7 | the lension in the string and 1he ngnitude
\ 3 :
and direction of the foree exerted o1 (he string by the pulley,
{Take gas (0 m«2)
2002/765:3/1




Fow more visite www.cameroongcerevision.com

f

2
: : ; : : e i) | : ;
(1) Acar of mass 1000 kg is moving on a smaooth level road at a steady speed of - S agamst anair

resistance B . The engine works al a rate of 60 kW, Calculate the air resistance. B

When the car siarts (o ascend a rough plane inclined at an angle sin’! (%) to the horizomtal with this speed,
1t runs out of fuel. Assuming that the air resistance remaing the same and that the driver does not apply
the brakes, find, to onc decimal place. how far up the plane the car will elimb before coming to rest, given
that the coefficient of friction belween the plane and Lhe tyres of the car 15 0.1 175,

(i) A particle moves in a horizontal cireular path of radius 2 m with uniform angular acceleration. Tt is
observed to make 2 revolutions in the first 4 seconds of motion and 4 revolutions in the next 4 seconds.
Find '

(2} the mital angular velocity of the parhicle giving your answer in rad 70,
{b) the angular acceleration of the particle, giving your answer it rad 7,
tc) the total distance. mametres, covered in the § seconds.

A particle is projected with speed u at un angle of clevation @ from a point O on a horizonlal plane. Show
that the equation of the trajcetory referred to horizontal and vertical axes €, and (), respectively. is

oy sec O
3
y=xlm #- T
s

Given that u= 2045 mys"' and that the particle passes through a point which s [00 m from O horizonially
and 50 m vertieally abuve the level af () show that there are two possible angles of projection.
If the angles are o and . show that
tan (et + ) = 2.
Foi the sinaller angle. caleulate
(a) the range ol the particle on the horizontal plane through the point of projection,
{b) the time ol [light of the particle.

=

Twio small smooth spheres . and B ol'masses 3m kg and mke respectively, are moving towards cach olher

om a smooth horizontal floor. A 15 moving with a speed of 2ums’ o direction pempendicular to a smooth
verfical wall and B 1z moving with a speed of w i = ' aveay from the weall.
A strikes R directly and at a distance of 6 metres Irom the wall, Chiven that the coellicient of restitution

1
beltween A and &, and belween & and the wall s -_1 . find

(2) the velocitics of 4 and B afler the first impact,

() the kinetie cnergy, in terms of m and w, lost in this impact,

(e} Lhe distanee. from the wall, of the point at which the sccond impact of the spheres takes piace.
{d) the ime, in terms of u. between the two impacts of the spheres.

A box contains only four red halls and five white balls. Three halls are drawn at random, suceessively and
without replacement from the box. Draw a tree dingram illustrating the various possibilities.

Hence, or otherwase, find the probability that

(1) exactly on¢ white ball is drawn,

(b) no white ball 15 drawn,

{¢) at least one white ballis drawn.

(d} artleast one red hall 15 drawn. given that at least one white hall is drawn,
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