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SECTION 1 (S0MARKS) ©
,0(\
Attempt All questions in this se c%i@?]
&
1. Hunpltﬁ QF’ ‘Cﬁ\— (3 marks)
6 \&\
2. Find the@ﬁ"ﬁ@bl p and q 1fth|:: line 2p + 6x - 4y = 0 passes through the point (6. 2) and is parallel.
to thg{mb%qx oy +21 = : (3 marks)
Q& § 1.568 x3.472
3 jse luymlhms to evaluate to 4 decimal places Tz oo« mﬂ 03 {:L_ﬁ (4 marks)
W
1 %0&4‘0 The figure below shows a wire frame for a lampshade. PQRSTU and ABCDEF are circular and of
QZ\ : radius 14em and 22¢m respectively.

The perpendicular height of the lampshade is 15em. The 6 struts PA, QB, RC, SD. TE and UF are
of equal lengths. Calculate the length of wire reguired for the frame.Leave your answer in the form
a+t b. (4 marks)

s S L e e :
5. Iffind Ao = rfindhtk. (3 marks)

6. Inthe figure below AB = AD = DE , and BC = BD. If #/BCD = 35", find the angle marked a.
(2 marks)
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7. Ahouse agent’s commission on¢he sale of a house is 4% of the first Ksh. 70,000 on the selling
price and 13% of the eramd@

a) Calculate the agent’s Lt‘d}'ﬂ'ﬂ] ssion on a house selling for Ksh. 150,000. (2 marks)
@
b) Ifthe selling price i@ thereased by 20%, calculate the percentage increase in the agent’s commission.
X
) : 2 marks
QQ,QO@ ( )
Q..
8. Ifthe xum,gﬁh‘eQmms of x> — (¢c+1)x + 2(c — 1)=0is three quarters of their product, find the
value Dél dgﬂ} the roots of the equation. (3 marks)
<<, @
9. oui using a calculator or mathematical tables, evaluate. (2 marks)

@Q)\( — s e — 8
S5 =V3) (V5+43)
&Q \Q \ ek b
NS\
=
Qol\cy\ 10. When the numerator of the fraction E is increased in the ratio 3:1 and the denominator is decreased
e 3 BT E T 1
in the ratio 2:3, the resulting fraction is 5g¢ . Find the ratio of p:q in its simplest form.
(3 marks)

11. The figure below shows three circular arcs touching each other at A, B and C. The radii of the arcs
AC, BC are 3cm and Sem respectively and the arc AB is a quarter of a circle. Calculate the radius

of the arc AB correct to 75 em. (3 marks)

S8
10 10

12.1f

A, | is the inverse of matrix B. Find matrix B. - (3 marks)
T

A
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13. Find the mequahhea» that are satisi && h}f the unshaded rcgmn R inthe figure below. (4 marks)
' 3 z:,'-'*:‘-'\:r.ve".a-'xz\ﬂ-se 5

i g

IF o B i .

3 gﬁ\%ﬁvﬁg?ﬂd
b T

1 4 A\lne ABis dmdcd into two parts AC and CB such that AC: CB =3:5. A further point D divides CB
%‘1!0 two parts such that CD DB =n: L. IfAD : DB =19 : 5, find n. {3 marks)

é"

QZ 1 5. A steel rivet shown below is in the shape of a eylinder surmounted by a hemisphere. The diameter
of the eylinder is 0.5¢m and that of the head is 1em, the height of the rivet is 2em. Find the weight
of 200 rivets if steel weighs 0.285kg/cm’. (Take mtto be 3.142) (3 marks)

16. The velocity, Vms' of a body at time t seconds is given by v =2t + 3¢, Estimate by trapezium rule,
the total distance travelled by the body fromt =0 to t = 10 seconds using six ordinates.
{3 marks)

SECTION IT (50MARKS)

Attempt ANY FIVE questions in this section:

17. a) A particle moves in a straight line with a constant velocity of 3ms! for 2 seconds. It then
moves with a constant acceleration of -2ms™ for 8 seconds. Draw a veloeity - time graph for
the interval of' 10seconds in the graph paper provided hence find:

1) the final velocity
ii) the total distance covered hv the particle. - (6 marks)

b} A racing cvclist completes the uphill section of a mountain course of 75km at an average
speed of s km/hr. He then results downhill along the same route at an average speed of
(s +20)km/hr. Given that the difference between the time islhour, find the total time taken to
complete the uphill and the downhill sections of the course. (4 marks)
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18.4a) i) Find the equation of 1}'% T.Y%genl to the curve x* = y where the x-co-ordinate is m.
S {3marks)
\6
i) Find the wﬂug%q?m in (i) above for which this line passes through (2,0} (2 marks)

" : : 4 3
i) Deduce (b€ e@uations of the tangents from the point (2,0) to the curve x* =y, (2 marks)
R
o

b) Exprc;;s?i@é function of x if S—: =(x+1)(x —2) and the (x, y) graph passes through (1,5).

Y
@4\0'2;0 (3 marks)
19. %{s'@@\ga scale of 2em for one unit on x axis and lem for 2 units on y axis, draw the graph of
B x> 2% —x?+ x? for values of x between -3 and +3. . (5 marks)
«Q’Q)\ 2
= b) Using your graph estimate the solutions of the following equations.
\Q \,Q H G S oy R T = -
KOS i) 2at i =de 3 =1 {2 marks)
P i) x*-x?-3x+1=0 (2 marks)
QZ\Q\ i) 2x% - 2x% ~dx =0 (1 mark)

20. Two railway stations P and Q are such that Q is 500km due East of P. Two trains M and N leave
from P and Q respectively at the same time. Train M moves at 360km/hr on a bearing of N30°E.,
Train N moves at 240km/hr on a bearing N45°W. The two trains stop after 1 zhrs.

Using a scale of

107 -
a) Show the relative positions of the trains after 1 5 hrs {6 marks)
b) Find the distance between the trains after 13 hrs (2 marks)

c¢) Find the true bearings
i) the bearing of M from N
i) the bearing of N from M after 15hrs : (2 marks)

21. a) Using a scale of lem to lunit on both axis, draw the flag I formed by the points (2.1) (2.2),
(2,3)and (3, 2). {1 mark)

'\
L]

L is an enlargement with centre (0,2) and scale factor 2. | is a translation | 5

A

point (x, y) onto the point {(x-1, (y-5) R is the anticlockwise rotation of 90" about (3,-2).
b) Show the image of the flag under

which maps the

) E(F) : (2 marks)
i) T(F) (2 marks)
iy RT (F) (2 marks)
¢) Describe the transformation RT (3 marks)

22. a) On the same axis plot the graph of 2y = sin(20 + 30") and y = sin 0 for the domain -27° <B<27°

by taking intervals of € to be % . Take a scale of lem to rﬁprcr.a: nt 73_: on the x-axis and Iem to

represent 0.25 units on the y axis. (6 marks)

b) Using vour graph find the selution of the equation 0.5sin (20 + 30") —sin B =(). (1 mark)

¢) State the amplitude and period of the two curves. (2 marks)

d) Determine the transformation thal maps 2y = sin (20 + 30") onto y = sin 0. (1 mark)
23
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23. Points A, Band C licona urdeggn?tirc O and radius 3.5cm. Angle AOC = 120° and B liesona
minor arc AC. Arc AB is 4 tlm@s arc BC. Lines OB and AC meet at X.

a) Draw an accurate skctclajl{) represent this information. (2 marks)
& |
b) Giving reasons fi
) <CAO Q’Z’ooé\ (2 marks)
i) £CXB o (Q . (2 marks)
1ii} ZJ’&B{B (2 marks)
iv) Zég?\\@ (2 marks)
24. 4} B the total cost of manufacturing an article was Ksh. 3000 and this was divided between

costs of material, labour and transport in the ratio 8:14:3. In 2002, the cost of material was
dnuhlul labour costs increased by 30% and transport increased by 20%. Calculate:

* i} the cost of manufacturing of the article in 2002 : (3 marks)
= x i) In 2006, the cost of manufacturing of the article was Kshs. 7924 as a result of increase in labour
QA\ costs only. Find the percentage increase in labour costs of 2006. (3 marks)

b) A bus owner has two buses for transporting people between towns Aand B. One 15 a 26 - seater
minibus and the other is a 64 - seater bus. Each of the buses makes 3 round trips per person.
Calculate how much meney the owner makes at the end of each day assuming both buses are
always full. (4 marks)
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