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SECTION I (50 marks)
Answer all questions in this section in the spaces provided Q\l B
1. Anempty tank of capacity 99 792 litres is to be filled with water using a cylindrical pipe of dJam6t<,rV§5.042
n1. The rate of flow of water from the pipe is 6 m/s. Find the time in hours it would take 5 U hetar i

(take 7=2 ) (s)

2. The first term of a Geometric Progression (G D) is ¥ 5‘ l

the last two terms of the G.P. is 25 600. DPtermme the nﬁmber of terms in the G.P. (4 marks)

}, x -\.\ ‘_x‘
3 \_\
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4. Make v the subject of the formula in s = _\/ﬂ_—s (3 marks)
f

v -

5. The figure below shows a circle and a point Q outside the circle.

Using a ruler and pair of comgasses censtruct a tangent to the circle from Q. (4 marks)

6. Four quant1t1es W, X Y and 7 are such that W varies directly as the square root of X and inversely as the
square of the: sum of Y and Z. Quantity X is decreased by 19% while quantities Y and Z are each increased
by 16%.

Fmd the correspondmg percentage change in W correct to 2 decimal places. (4 marks)
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7. The figure below represents a prism PQRSTUVW of length 7 cm. The cross section QRUV of the prism
is a trapezium in which VU =27 ¢cm, QR =24 cm, QV =5 cm and ZVUR = ZQRU =90°.

of arefi "gg-\\gator is Ksh 45 000. A customer bought the refrigerator on hire purchase
terms by payifig a deposit of Ksh 18 000 followed by 15 equal monthly instalments of Ksh 2 300 each.
Annual intétesticompSunded quarterly, was charged on the balance for the period of 15 months.
Determirj g‘brre?:’tg:fo 1 decimal place, the rate of interest per annum. (4 marks)

8. The cash price of a re 1
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9. The table below shows the values of ¢ and the corresponding values of % for a given relation. (%
(a) On the grid provided, draw a graph to represent the information on the table given. (2 marks

t 05 (1.0 |15 |20 |25 |3.06 |35 |40 [45

h 80 142 |29 |22 |17 |14 |12 |11 |1.0

P

N

(b) Use the graph to "d,ctermiﬁé correct to 1;decima1 place, the rate of change of % at =2 (2 marks)
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10. The equation of a trigoncmetric wave is Y =2cos(bx~60)°. The wave has a period of 1200, |

(2 D_etermine the value of & . (1 mark)

(b) Deduce the phase angle of the wave,

11. A point R is 1800 nm to the East of

apoint 7'(30°3,170° Ey:
degree "

(3 marks) '

12. A box cont;
balis are p

1cked at random without replacement.
(a) Drawa trec dizagram to show all the possible outcomes
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(b) Determine the probability that the balls picked are of different colours. (2 marks)

13. The figure below shows triangle ABC.

A
Cc
B
Using a ruler and a pair of ¢ compasses Ioc@ce a pomt X on the triangle such that X is 3 cm from line

BC and is equidistant from hnes AB and AC Measure length XC. (3 marks)

14-The po t10n vectors of points R, S and T are OP =3i—j+1.5k, OS =6i-2.5j+3k and
A ?9@" N <4z -1.5j+2k. Show that R, Sand T are collinear points. (3 marks)
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that the matrix of the transformation is 1
y

L

16. Given that sin(y+ 20)0 = —O.’,:Z_;66ét ) ﬁna b to the nearest degree, for 0° < y <360° (3 marks)
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SECTION II (50 marks)
Answer only five questions from this section in the spaces provided
17. Pump R can fill an empty water tank in 61 hours while pump 8 can fill the same tank in 7 % 1Eours. On

a certain day, when the tank was empty, both pumps were opened for 11 hours. .
a) Determine the fraction of the tank that was still empty at the end of the 17 hoursi:(4 marlgé)

\'3

c) The two pum S, R aﬁr‘ Stare operéted by different proprietors. Water from the full tank was
2 OC The money was shared between the two proprietors in the ratio of the

Eete:mme the amount of money received by the proprietor of pump R. (4 marks)
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18.A reétangular plot measures 75 m by 36 m. A lawn, rectangular in shape, is situated inside the plot

10

with a path surrounding it as shown in the figure below.

75 m

2ym

’
ym

N

LAWN L

e

The width of the path is y m between the lengths
o

a) Form and simplify an exp

o
T

the widths of the lawn and those of the plot. £~

N

o
3

a
%,
S
B

resgj@ﬁiﬁ y fot the area of the:

36m

(2 marks)
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b) The ratio of the area of the path to the area of the lawn 3:2
(i) Form an equation in y and hence solve for y . (4 marks)

(ii) Determine the perime\ie;léo 3 (3 marks)
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19. In the figure below, points P, Q, R, S and T lie on the circumference of a circle centre O. Line UPV is
a tangent to the circle at A. Chord ST of the circle is produced to intersect with the tangent at U. Angle
UPT =28% ZRST =100° and ZORQ =50°.

R
Vv P
N

a) Determine the size of : \
(i) «£PTR

(3 marks)

(3 marks)

1ven that PQ=6cm, ST =5.4 cm and TU = 3.5 ¢cm. Calculate correct to 1 decimal place:

%,

(i) The radius of the circle (2 marks)

S

(ii) The length of line PU (2 marks)
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20. The table below shows income tax rates in a certain year.

Monthly taxable income in Kenya Shillings | Tax rates
0-13458 10%
13459-26351 15%
26352~ 39 244 20% o '
3924552137 25% 4 |
52 138 and above 30% . ¢

In the year, the monthly earnings of Kaliech were as follows:

Basic salary Ksh 75 500

House allowance Ksh 13 600 4
Kaliech contributes 12.5% of his basic salary to a pension scheme. This contribution is exempted from
taxation. He is entitled to a personal tax relief of Ksh 2 400 Tpeyr' month.

Calculate:
a) Kaliech’s monthly taxable income (2 marks)
b) The tax payable by::KaIieéh that month. (6 marks)
(2 marks)

¢) Kaliech’s net pay that month.
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21. The vertices of the triangle shown on the grid are P'(=1,13, 0'(-6,5) and R'(0,2) . Triangle P'O'R’ is
-2 1
[ 0

the image of triangle POR under a transformation whose matrix is

< _.._TL w._; ; !l fot [

T 2 : = ok

f 8 T

b i

T 3

T i Lt -
T R

1]
i
i <O
- S & {w o - i o T
[ ¥
¢ | :
1 H
: i
~ - -
i
odactoil ot i il i
i < H
i i H

% SR a) Find the coordinates of triangle POR . (4 marks)
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-1 0
b) Triangle P"Q"R" is the image of triangle P'Q'R’ under a transformation matrix ( 0 2) .

Determine the coordinates of triangle P"Q"R". (2 marks)

(2 marks)

d) Determine a single matﬁglihé;;f"i\fngps PQR onto P"Q"R" (2 marks)

3 R
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22 Workers in an institution commute from their homes to the institution. The table below shows the
distances in kilometres, covered by the workers.

Distance (km)

4-6

1-8

10-12

13-15

16-18

19-21

22-24

Number of workers

4

15

21

k

13

9

The mean dlstance covered was 13.4 km.

places.
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23..
a) Complete the table below giving the values correct to 1 decimal place. (2 marks)
% 0 |30 60 |90 | 120|150 | 180|210 | 240 | 270 | 300 | 330 | 360
y=3sm(%x)~3cos(-32—x) -3 | -1.8 1.1 124 |35 42 138 |3 1.8 ) sl
y=1-7simx I |0 = 0 |1 |2 |27 IES

b) On the grid provided and using the same axis, draw the graphs of y =3

canda High

y

and y=1-2cosx for the range 0° < x <360°

¥

& LY
¥
o

180

>
Pt

v
School

Form 4 Mathematics Pre-Mock Exams 2022

(4 marks)

121/2




18

c¢) Using the graphs in part (b):

(2| marks)

—X

1
=—+C03

2
y4

(i) Find the values of x for which sin (% x)

ne the range of x which 3 sin[

ermi

T
u

(i) De
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24. A particle moves along a straight line such that its displacement s metres after £ sec onds is given by
s=1— pt* +qt +4. Given that its velocity,v after 5 seconds was 28 m/s and its acceleration, a after

5 seconds was 20m/s? . B
a) Determine the value of p and ¢ (5 marks)

b) Find the values of # when thepart ‘,lgiis momentarily at rest. (3 marks)

(2 marks)

B
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