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Answer all the eight questions in section A and;ftue questions from section B

Ni working must be shown clearlY

Begin each ansv,'er on a fresh sheei of paper

In numerical work, take g to be 9.8 ms-=
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1. The probabilities that events A and B occur *. : uno I respectively' If the

probability that only one of thcm occu" i' 1' find

i) P(A n B)
l- 

-\ii)P(AnB) (5 rnarks)

A particle starts from rest at the origin and moves along the x- axis rvith acceieration

give, by a = (6 - 20 ms-'. Find the maximum speed of the particle and the distance

travelled upon reaching maximutn speed' (5 marks)

Find the maximum possible error made in the expression

2'5x 1'l6.23-r,-., (5marks)

The tahrle shor.r,s the speeds in ms-l for rehicles crossing a certaiu bridge

1

4.

Speed 20- 30- 40- 60- 80 - 100

frequencS' 2 7 20 16 5

Calculate the

: i) 4oth Percentile

ii) number of vehicles whose speed exceeds the 4o'h percentile

(S rnarks)

A particle of mass z kg resting on a rough horizontai plane is pulled by a force

cf inagnitude rr.3 N inclined at an angle of 6oo to the horizcntal. If the particie

does not move, find the minimum value of the coefficient of friction between

the particle and the plane (5 marks)

6. A function f(x) is such that / (0'9) = o' 226'l0 0) = a' 242' f 0't) = 0 " z t g

"f ft 2)= 0'192 . Use linear interpoiation to find'

i) /(i 04)

ii) Value of x for r,t'hich .f (,'i= 0'75

?^

and

(5 marks)
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T. A water pump raises a volume of r ms of u.ater through a vertical height of 4 m
'in one minute, discharging it at a speed of eo nf,s-i, If the density of water is

looc kgm-s, find the power developeC by the pump (S marks)

8. A biased coin is twice likely to shcw a head than a tail. Find the probabiiity of

getting

i) at least 4 heads

ii) behveen z and 4 tails (5 marks)

sEcrrAN" B(9 9 Y, .ARt{s}

,g. a)A uniformly acceierating body starts with speed u ms-'and

in successive times of t seconds, travels distances n and en metres

respectiveiy. Show that the acceleration i. a'l
n

(S marks)

b) A car rnoving with uniform acr:eleration in a straight line travels z9 m in

the fifth seconri and a distance 76 min the sixth second of its motion.

Determine the initial r,elocity and acceleration of the body

(7 marks)

(6 marks)

(3 marks)

c) Calculate the relative error i1the estimation in a) above and state how

you can reduce such a relative error' (3 marks)

rr. a) The probability that a paiient recovers frorn an illness is o'9' Find the

probability that between 84 and 95 inclusive of the next roo patients wili 
..-rt.

n\ 
>t h' 

.i)

3^:*(!n)'.,o*'
*'ft*

- -*'I
)7

JO.a) use the trapezium rule w.itli 5 strips to estimate

'l'5 I j 1) dx correct to 4 signiticant figures'
bSl 

*- *;j "^ ..-urrLLt Lr

b) Find the exact vaiue in the calculation in a) above
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b) The lengths of nails are normally distributed with mean 50 cm u"l

standard deviation o.25 cm2. Find the lengtir range of the middie la o/o of

(7 marks)
the nails

.-12. a) By drarving a graph of y = kex and ! = 4- 
'2 

o" the same axes' show the

tr,vo real roots of the equation Zex + xZ - 4 ^ ' (6 marks)

b) using N;;;; nlprr*o, i**ulu thrice, find the positive root of the

(6 marks)
equation Zex +'1 = 1

.$. The random variable X has a probabiiity density function given by

., , 
'ib(1-"2) 0(x<1 wherekisaconstantf(t)= J \ I

lo otherwise

a) Determine the cumulative distribution function F(x) and use it to iind

i)k
ii) N{edian of X

b) Caiculate the mean of X

$.L the figure below, a particle A of mass 7 kg rests on a rotlgh plane of

inciinarion 0 ro the horizontal where 0 -tan-l [i) 
*- with coefficient of

friction o.6. partic.ie A is connected to particle B of mass 3 kg hanging freely by

means of a light inextensible string passing over a smooth Pu11e5' fixed at the

trottom of the inciine as shown

*L rtf '

-F r\v

(rz marks)

Vrop A.'rqbu:
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If the system is released from rest so that A slides downwards, find the

i) acceleration of the system and the tension in the string

ii) force on the Pr-ilie-v

iii)velocityofthe3kgmassafterzseconcls(rzmarks)

.y'S. The table bei.rw shows the scor:es in two subjects Maths (x) and Econcmics

(Y) for ten students.

x Bz z8z B6 72
' rr- I 91r 8o* 95, 72

' q.€ 89- 74u

Y Bo 93r 6S
t0

87.. 71't-
q8 68 8+ 77.

(a) plot a scatter tliagran-r anci drau'the line of best fit' use your graph to

preciicttiremat}tsscoreifastudentscoredgzinEconomics

(b)Calculate the rank correlation coefficient between X and Y' Comrnent on

the significance of maths on Economics'

(Spearman's rank coeffrcien t' P = A '7 g based on ten students at' I a/o level

of signiticance)
(re Marks)

. -r(1)
16. a) A body of r'eight 50 N is piaced on a smooth plane of inclinationstn ^[Z.J

tothehorizontai.Finctlresizeoftirehorizontalforcerequiredtokeepthe

bodyineqrrilibriumandthenormalreactionmarks)
b) A light inextensible string of length 17o cm is attached at its ends to two

points on the salne horizontal levei i3o cm apart' The string canies a mass of

z kg rnhich siides freely on the string. A horizontal force is applied to the mass

lnti! the two sections gf t[e string are at right angies' Find the horizontai force

and tensicin in the string ' 0 marks)

END

#
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