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f(:r:)- '};+ 02,0 <z < 1 o T e
; 0, elsewhere
(i). the value of the constanta - oy - . (3mks)

(ii) the mean of X - o ‘_
(b) 10 percent of the students in a certain colfege study on scholarship. - -
(i) Given that 8 students zre selected at random from this college, find the probability that at least 3 of them study
on scholarship. . T s - |
- (ii) Given that 400 students are selected at random from this college, use the normal approximation to find the
| probability that more than 34 of them study on scholarship. - | - (Tmks)

(kas)

- 2. The forces ¥, K, 'F, and F, acts through the points A, B, C and D with position vectors r;,x,, and z,, respectively,

W’hﬁté - o _ : e SRR
R =(i¥i- %)V, F, = (3i-d k)N, B = (-5 4=k}, ¢ =(A-J+k)m, . oonT
T, ::(-—-31 + 2j —-i'ﬁsk)nl; Ty = {ﬁm — 45)m and r, = (h - 83+‘k)m . Given t. ! the s'yslt?pjmf;tl_mﬂ forces is in
equilibrium, find = - - x. U -
(1) the magnitude of F, ' I el U . {(4mks)
(ii) the valueof A . . = . . | o8t (6mks)
Find, also, | - - |
(1iry the work done -by_Mngnf moving a particle from Cto B ' . m . (3mks)
3. (a) Given that: g 7y ) 2l
d*y dy .
and that: y = 1 and % = }iwhen x = 0, find & cubic function of x that approximates 1o the solution of this diffgrgnt
equation. | E - 0 (5mks)

~ Using this solution, find, correct to 3 decimal places, the valugof y when x = - 0.1
(b) The speed (vms™) of a particle at half-second intervals are given in the tabie below.

Jws . Jo  los
Vms' 0 123

Using Simpson’s rule with 5 ordinates, estimate, correct 10 2 decimal places, the distance covered by the particle

after 2 seconds. _ | (dmie
4. A light elastic string of natural length 2a is eastened at one end to a fixed point. It hangs verticaily and carries at 1ts ot

end, a particle of mass %m “If the-position 'of equilibrium, the length of the string 1s %_a

(i) Find the modulus of elasticity of the string | (3mk:
The particle is pulled down through a distance below its equilibrium position and then released from rest.

(ii) Show that it begins to move with simple harmonic motion of period 27 \/;i (6mks)
: g !

(iii) Find the time that elapses before the string first becomes slack. (3l

5. A particle Q moves with constant angular velocity w round the curve with polar equation r = a(1 — cogf), a > 0

(1) Find the radial component of the acceleration of Q. " (Smi
(i1) Show that the speed of the particle is 2aw sin(-g-]‘ (Smk:

-*H"--.'l‘”*m‘*-_'-.‘-ﬂ#*—‘-—'-lﬂbu._---ﬁ--—'---u-ﬂl-lﬁf—ﬂhn:-
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6. A ball is thrown vertically downward with speed u in a medium in which the resistance 10 motion 15 K.V per ui mass,

where K is positive constant and V is the speed. Find the speed f the ball when ¢ = —}G-In 3 (Tmks)
7. A uniform rod AB of mass 4m and lengﬂ ZWW
in a vertical plane about a smooth horizontal axis through A. .
(1) Sh;;)w that the momeni of ineriia 9[ the system about thas ma 18 %gma?‘ . ' . (4mks)
‘The rod is released from rest when AB is horizontal ' - '
(ii) Show that when AB makes an angle 0 with the horizontal, 54{%] = 6gsind (4mks)
force exerted at the axis 1 ~ {7mks)

(iii) Find the component, perpendicular to AB, of the reaction

e

g i
¥ ! el

[ e Loy £ Oy i

8. Two particles A and
 (2i+4j)ms™ and (3i + jyms™, mspecﬁvely. A and
 vector i. Given that the coefficient of restitution between A and Bis .... Find:
i) the speed of A’'and B affer collision |

B of masses 2m and 3m are moving on a smooth horizontal floor with velocities
B collide when the line joining their centres 1s parallel to the

(ii) the loss in kinetic encrgy due to the collision B\ |
(iii) the tangent of the angle through which B is deflected as a result of the collision. ' '
' ‘ ~ End e
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