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]’NSTRUCTIONS

Answer Question ONL and any other l WO QULSIIUIL‘: use g=9. 81 m/s?

OUESTION ONE (30 marks)

‘a) A bullet of mass 10g uavélling at 300m/s hits a lump of wood of mass 590;
which is lying on a rough table. If the bullet becomes embedded in the wWoo
and they travel together for 3s before coming to rest, find the speed of the wo
immediately afier impact and the coefficient of ﬁlCthﬂ % (5 ma

. Water is pum'ped at the rate of 12m’ per minute R reservmrt
25m, whese it is ejected from a pipe whesc cross-sectional are;
late -thc powcr needed. (mass of hn of water is lﬁﬂ@kg




ate the impul ;

age force between the bat and the ball. '

Abﬂd}’ perf.‘b'rms- simple harﬁmnic motion. Its_.displace_mcntl is ?fi _
“value of 0.40m when (=0. It first reaches a point 0.20m from its equ

e point after 3.0s. o B
g finh '
garrs o) Find the period of motion’

; TR
i ii)  Find the body’s displacement when its speed is 0.05 m/s. (61

)] When a die is rolled and a coin (with heads and fails) tossed, ﬁnd th ;:_

s probability of obtaining: o
} ' = . : ) Tails‘and an even number % T‘
i | i) A number greater than3 =
H ; iiiy  Heads or a 3 given thal the number rolled on the di¢ was odd. (6_11‘12111(3’)
3*_: e - QUESTION T™WO - - : : g
! f‘": } a) Define simple harmonic motion. (2 111:11'1(3';:_3
i | . A
:”wl . b) A parlicle is execuling simple harmonic motion in a straight line with perioél.'f;
f and amplitude a. The particle has velocity v when at a distence x from !:~'5

equilibrium position. Show (hat:

il ' vT=2n+a’ - x* .

" Given that the particle has velgcities 3in/s and 2m/s wheh its distances fro
ilibrium position are 2m and 3m respectively, find the amplitude an

cqu
period. _ 4 e




_energy.

= .é. particle of mass 4 units moves in a force field, depending on time (,
F==(24t* - 20)i + 161 +(12t-+ 4)k

Given that at timme 1=0, the particle has velocity v, =35i—7]j+9k and I5 s

E situated at T, = i +8j— Sk- :
i) I“nul the velocity and position of the particle al any | lime 1.
2 i) Calculate the worlc-done by the force in movmg the particle from
! =1 1o 1=4. : ; (8 marks)
e
c) When a car of mass 1200kg is driving up a hill inclined at & to the houzomal

the engine is working at 32kW and the maximum speed is 25 m/s. Given tha1
|
sin o« = 1—5 and assuming lhal the car can be modellc.d'as a parhcle ﬁnd the

resistance due to [riction.

UESTION FOUR

a) Define the angular momentum of a parlicle. ‘ : i

~ another shaft at rest, which_ has a moment of inertia of 2”"
b comman spead o; rotation mnnedm;ejy aﬁer slip has ce
i quue of 160 Nm, find the




sve in (he -Samé-- dlrecuon 15 b
g reversed and its” speed bec
. is 1007, calculate the

T After impact A continues [0 0¥
while B’s direction of motion 18 1
Calculate (he ratio M/m. if the Ios§ in Is.
and m. ' ‘

©) A particle of mass m moving in a _stl'a.igh.l‘llne with speed u receives
of magnitude I in the direction of its motion-

Show that the increase in its lkinetic energy is leen by:

[(I+2mu)
2m

QUESTION FIVE .

11 you choose this question (Q5), answer either part 1 OR part 11.

PARTI

ay A discrete random variable x hzis the Poisson Distribution: x~p(A) su'J

2.5 | .

: wheren=0.1,2.......

r! ,
Show that the mean of x'is equal to A,

P(x=r)=

Given x~P(1.5), find

i P (x=0)
i) P (x=1 or3)
i) o P(x<5)



