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. L This paper consists of sections A and.B� · 

Instructions 

2.. Au,swer ALL questions .in s�ction A and FOUR ( 4) from section.B .

3. ALL work done in answering each question must be shown clearly.
·.

4. Mathematical tables, mathematical formulae, slide rules and nonprogrammable pocket calculators may be
used. 

· · .. .. .. .. · .,, ' 

• 'S.': Cellular phones are not allowed in the examination room.

6. Write_your Examination.Number on ev.ezy·page-ofyour answer·booklet(s):
· · 

This paper consists of 4 printed pages. 
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SECTION A (60 marks)

A.nswer ALL questions in this section showing all necessary steps and answers.

I. (a) Use the aigebra of sets to simplify (A - B) u A. (03 marks)

(D) Out of 150 cieaths of children t11at occurred at Ma.mboleo viilage over � period of 5 year£, 60 % were caused by
diarrhoea, 30 % by maia..---ia and 40 % by pneu..rnonia. The deafos caused by dizrrh::iea 2.nd malaria were 18 by
diarrhoea, and pneumonia were 30 and by malaria or pneumonia but not diarrhoea were 51 . The number of
children who died because of all diseases was 12. 

Find the �uinber _of �hildr<?n whose deaths were caused by

Ji)

(ii)

diseases other than the three mentioned above

diarrhoea or pneumonia but not malaria.

(OlY, m�rks)

(OIY, marks)

2. (a) The ·straight line through ( 4, -2) with slope m meets the x-axis at point R a..-id the y-axis at point S. Verify that
the locus of T, the mid-point of RS passes through the origin: (04 marks)

(b) The roots of x2 + px - 5 = 0 are a and�' find the value bf a 
2 + �2 - 3 in terms of p.

3. ( a) Given tha-t f(x) = 2x + 3, g(x) = 2 - x �nd h(x) = _!_ _' 3, show that
,- X 

(i) the function composition is ass·ociative

(ii)

(02 marks)

(OS m:.rks}

(b) Find the relation between q and r so that x3 + 3px2 + qx + r is a perfecr-cube for all values ofx. ' (01 mark)

4, (a) The sum to infinity of a geometric series whose second term is 4 is 16. Find

(i) the first term

the co!Jl..mon ratio. (02 marr..s)(ii)

(b) (i) Write the statement of the Maclaurin 's series for a function f(x) and use it to expand f{x) = (x + I r 1

up to the term x4
• (02 m:trks)

(ii) Give the approximate value of% using the first 5 terms of the series in 4. (b) (i) 2.bove correct to 4
decimal places. (02 marks)

5. (a) Prove that in any triangle ABC, sin �(B b - C ,1 d th .d ' . C) = -- cos �;A, where a ,ban care e s1 es of the tnangle.

(b) Find the solution of the equation 2 cox2 A= 3 (1- sin A) for O <A< 2n.

(04 rn2rks)

(02 marks) 

6. (a) Given the curve y2 + 2xy- 3x2 - 5 = 0. Find the values of �
2

� at the point where x = 1 and y has a positive
ax-

value.

r ) D" -- , . . h t . 
i.. 

, i i )'in"\D , iTie:enuate w1U respect ox g1ven that y = lX + :., 
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(04 marks)

(02 marks)
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7. (a) Find th� srr.allest angle enclosed by the lines 1 1 : x-2 = y + 
1 

= z -1
2 

X -3 
3 

l-y = z+3 
2 

(02Y, marks) 

(b) The: area of ibe} .ane wl1ose sides are the Yecrors r 1 = 2i -j + 3k and r1 = i-'- cj - k is three times the dot producr
ofr I and r2• Fim' foe rwo possible values of c. (03Y:: marks) 

8. (a) fntegrate with respect to x: I dx
(1 + x) t'n (1 + x) 

(01 'h marks) 

(b) Evaluate the following integrals:

(i) ly. �
0 

x- cos 2x dx (021h marks) 

(ii) f2 2x+ 1 
dx

J1 .Jx-1
(02 marks) 

9. (a) Two events A and B are such that P(A) = K P(B) = � and P(A AB)= �. Evaluate.
8 

(i) 

(ii) 

(iii) 

F(A'nB) 

P(A'!B) 

PC�/B.'.)�--. (03'h marks)

-(b
f

-Box A contains nine cards numbered 1 through 9, and box B contains five cards numbered 1 through 5. A box 
is chosen at random and a card is drawn. If the number drawn is even, :find the probability' that the card came 
from box A. (02Y: 1:1arks) 

10. A small household poultry keepe! with 150 birds recorded his egg collection for 30 days as follows:

81 
83 
89 
64 
82 

71 
68 
77 
66 
76 

75 
77 
77 
69 
78 

108 
93 
63 
95 

104 

67 
83 
76 

103 
91 

75 
94 
66 
69 
94 

(a) Make a fre'quency distribution of class size IO eggs with the lower class limit of the lowest class as 61.
(G2 marks)

(b) (i)

(ii)

From the distribution compute the average egg collection and the variance. (03 marks) 

If the running cost per day is 2000/= and she sells an egg at 60/=, compute the average net profit in 
30 days rounded to the nearest shilling. (01 mark) 

SECTION B (40 marks) 

Answer FOUR questions from this section showing all necessary steps and answers. 

11. (a) A retail shop received orders from two customers A and B for the following food packages: The package for
A should contain 20 kg of beans, 20 kg of rice and 20 kg of maize flour, while that for B should contain 10 kg 
of beans and 30 kg of rice. The shop has on1y340 kg of beans, 540 kg of rice and 280 kg of maize flour. Ifa 
unit of package A costs 1,200/= and package B costs 900/=, how many packages should he supply to each of 
bs customers so as to realise the maximum sales? (08 marks) 

(b) How much of each commodity does the retailer ii, (a) above remain with after meeti.11g the orders?· 
(D2 marks) 
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12. (a) Given that z = x + iy e}.-press the c
.
omplex number ; : � in polynomial form and hence find the resul�g

complex number when z = l + 2i. (04 marks)

(b) From De Moivre's theorem prove that the complex number ( .fi- i) 0 + ( Ji- iJ0 is always real and hence
find

t.lie value of the expression when n = 6. (06 marks)

J 3. (a) Form a differential equation representing a circle of radius rand whose centre is along the x-axis.
(02 marks) 

(b) (i)

( ii)

Solve the differential equation xdy + 3ydx = ex dx

If d2x 
· dir ctl · al -dx d 'f 20 dx "5-- 1s e y proportion to -- , an 1 x = , -= .L � ill ill 

order linear differential equation.

(04 marks)

when t = 0, solve the result'wg znd 

(04 marks)

14. (a) Use the Newton-Raphsonmethod to approximate the positive root ofx2
- x - l = 0 correct to 4 decimal places

(perform 3 iterations only, starting with x
O 

= 2). (05 marks)

(b) The table below gives the value off( x) = -
1
- from x = 0 to x = 2.

X +I 

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 · .. I 2.0
1.0000 0.8333 0.7143 0.6250 0.5556 0.5000 0.4545 0.4166 0.3846 0.3571 0.3333

From the table �pproximate en ? to 4 decfu'.ial places u�ing -

(i) Trapezium rule (ii) Simpson's rule.

15. A certain experiment with 4;000 trials was said to follow a binomial distribution with a mean 40.

(a) Find

(i)

(ii)

(iii)

the probability of success in a single trial

the variance

the standard deviation.

(05 marks)

(04 marks)

(b) Use the normal approximation to the binomial distribution to find the probability that the number of success is

(i) between 35 and 60 inclusive

(ii) · less than or equal to 50 successes: 

16 (a) Under the action of forces F = 2i + 2j - 3k Nand F2 = i + 3j N, a body attains the velocity
drld,= i + 2tj + k mis.

(06 marks)

If at t = 0 the body was a1 tlie origin find the work done by the resultant force at t = 4 sec. (04'1, marks)

(b) A particle travels anticlockwise along the circle r = 25 cos Ai + 25 sin A j at a constant speed of IV I = 15 mis.

Find

(i) 

(ii) 

dA the constant angular speed -
dt 

the velocity and acceleration vectors at poi.ct (20. 15). 
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