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URANGA MATHEMATICS ASSOCIATION
Kenya Certificate of Secondary Education
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INSTRUCTIONS.TO CANDIDATES:.
Write your name, school, admission number and sign in the spaces provided above.
This paper contains TWO sections: Section I and Section IL.
Answer ALL the questions in Section I and FIVE questions from section IL.
All answers and working MUST be written on the question paper in the spaces provided
below each question.
Marks may be given for correct working even if the answer is wrong.
Non-programmable silent electronic calculators and KNEC Mathematical tables may be
~ used, except where stated otherwise.
7. This paper consists of 16 printed pages. Check to confirm that all pages are printed.
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SECTION I (50 MARKS)
Answer ALL questions in this section

1. The masses in kg of eight boys are 56,62,58,65,50,49,57,59. Find the quartile deviation of the
data. (3 marks)

hq so5657 .58 S5 7/@2/@5.

5046

= L9462
VG

Q] o £33 QS "—;-__ 60:5

g oaac
2. Solve for © in the equation 6sin?© -cos© =5 For 0°< © < 360° (3 marks) | ©
G (\— CmSLe)- oLl =5 & 9:70"5:3/.9_5 M/‘
G- GO — (050 —& 28 s
60"529-%09&9-—\ -0 —_—
2 cos®© C?wss -\-B — (2109:@%()20 M”
5058 -] =0 ¢ Aose 4| 2O Vil
Cos © = .é. o= A A/f
B = Yo.5° agy.s® @ = /20, 240 o3

3. Two circles of radii 3cm and 8cm have their centres 13cm apart. Calculate the length of their
direct common tangent. (3marl}s
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4. Ken deposited Kshs 30,000 in a financial institution that paid simple interest at the rate of 12%
per annum. Wekesa deposited the same amount of money as Ken in another financial
institution that paid compound interest. After Syears, they had equal amounts of money in the
financial institutions. Determine the compound interest rate, to 1 decimal place for Wekesa’s

deposit.

BDDDOXB_' b Al
[BREE. 2

A | €odo + 20,000

—
—

o R ODD

| 8020

(3 marks)

L"QDDD = ,?:O, ooa-(;«}-__'\"
|

e | ZQJ(’\:’)#
(3

0:0985G = %ﬁ
T= B9

J) B

5. Make P the subject of the formula in X= (# -AZ)B =¥ € markS)_/O‘?z’-
3 [
>< = E__% = ALB P % 2 M\
AMP = @- ATaMp I
a e T e
Amp 4 a%uet = | T = \3/ —
A 4 AR A"
P (XM% AZE:M) =2 ' B L
=== 032

6. The position vector of points A and B are 2i-j+4k and 4i+3j respectively. If point R  is the |

mid-point of AB, find the magnitude of AR.

B
i T

co
i G
X
A 2 (Bl 5
s (Bhaf X
Lr.

3y x ()

(4marks)

R EEETS;

_— & ek

@Uranga Maths Term One 2026

—

Form Four PP3




7. Determine the amplitude, period and phase angle of the wave represented by the equation
y= %sin(g.\'-l-40°) (3 marks)

Kddde = e Suss
“Pev A = %%E :Gfoo—'/

$Zak cr\t,_)ﬂe_l = L[—D° / |

7" :
o2
V252 + 72 = il
Without using a calculator, simplify iz + v3@ leaving the answer in the form
avbh +c where a, b and ¢ are integers. M
(3 marks) }

1k
€H+ R Cwﬁ-aﬁ)q 3{H-9
wR+al (FR-a7 V] =%

V14 — 1207 +4 8 — R4

M‘

i

Qﬂqylz
27T - 26
9. A triangle whose area is 6.5cm? is mapped onto a triangle whose area is 13cm? by the

matrix.

(x +4 6). Find the values of x.
5 X

(3marks)

)(—Lf‘.—'_’a
X(X'H—})—30‘1 12 = U

0

G'S— 0k o #‘/
=
KL—r GAAE 5 T Wohet s
X t94X-22 =0 ¥= g T
i v o3
X —HX+8X-22=0 e Ll g il

XCI=1) + T(x- )20 | —

QX*‘-&) @-t?) = N




10. In the figure below, ABC is a tangent at B and CDE is a straight line.  .~BED=5

0°,<DEF=35"and <ECB=25".Calculatc the valuc of x and z. (2 marks)

11. Two'variables P and L are such that P varies partly as L and partly as the square root of

L. Determine the relationship between P and L given that when L = 16, P =500 and when
L =125, P=800. (3 marks)

?:\LL-\-lo\rC | | loe = D gk
Soo = |+ b K= 2ac
oo — 2k 450 Eon .._Q@x'sj +4b

2 8os = gow+ 20k b 2= | S
£ 20b
S2ADO DACeIS = 35( - IS\IE Vé(

12. Two grades of tea costing shs.100 and shs.150 per kg respectively are mixed in the ratio
3: 5 by weight. The mixture is then sold at shs.160 per kg. Find the percentage profit on
the cost price. "% (3 marks)

204758

-

o

2 4212 Q\-QQ
t e

O —
Posk = l1eo-1212¢

2 A7

2%’7_§' X oo

)2l 2
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13. The points (2, 2) and (-4, -4) are the end points of the diameter of a circle. Find the

equation of the circle giving your answer in the form ax? + by? + cx + dy = ¢ where a, b, ¢

4 marks) M )

and e are integers

Cudy= szi—_q) aﬁ) . X5 T 2X+ +Y *lSH\
- i

= (& «\) X -Ujl—\r X+ =16

r]m’b b
= 1A 43

=2
Q( + \)1-';@ - DL: Jie Zv/

14. Without using logarithm tables or calculator, solve for x

log5 — 2 +log(2x + 10) = log(x — 4)

]035 &\05\0—\-\05@_7(*\0) %(X-*r)

x+m o) IB 15D) | 2240 =20x — Qo
J 3< ) P BN = ?o |

15. By using completing square method, solve tJor X in;

3x2+4x—4=0 ﬂ X“ 3
= — Y T
X—r%x =4 = = v

3
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2 A=Fle = il s ,g/i
3 v % e

(3 marks)




16. The table below represents a relationship between two variable P and T connected by the
equation P = aT + b where a and b are constants

T 01 [02 |03 [04 105 |06
P 62 56 48 140 34 27 , .
(a) Ona grid, draw the line of best fit for the data (3 marks)
-iJL.A’,_tu 1 [ 1
L hebr
T \‘*‘ i
i B [
i N ;
o
K i
| T
C - ‘
EENamamasEEEE
i1 et et
] AmE s 1
e HH R
HEENEN M. SR A ‘
1 Bl 5 : i A roale
agabat b s HSUSeescase R e B St
(b) Use your graph to find the value of P when T =0 (1 mark) g ‘
TG e
DX
i

@Uranga Maths Term One 2026

Form Four PP2



SECTION II (50 MARKS
Answer ONLY five questions from this section.
17. The table below shows masses of 100 form 4 students;
Mass 3034 | 35-39 | 4044 | 45-49 | 50-54 | 55-59 | 60-64 | 65-69
No. Of students| 4 6 10 14 22 24 14 6
(a) Taking 52 as the working mean. Find the actual mean mass (4 marks)
2| 2
Marks |4 ] X [d=x-4| d |4 £d e &%
20-3%- | |32 | — 20 |Hool|-%0| (GOO X = Z&OQ —"A %
3534 G|37 |~\& 225-90[1250 Z—‘?
po-4|lol2 =1 © |leol-160| D OO = |9 . =29 M|
45-4q|lfy7 |- S |2E[TTe| 350 Tee
So~gilaalsy | © |0 |© O ey ﬂq
c-Siyls7 |5 [R5 |12e] ©O° i !
P 3 —
Go-t4 1|62 | 1o |PMo|1Hoo
Ls-69|6 g7 || 5 |50 ([ 350
Joo 10 | /650,
i p
T v
: B e ‘{5\ Bl |
(b) Determine the variance (S marks).
a, — =
N Bl saal 13 T00-0e 1
3 i M
‘& =4 i |
p $55 < 7 : AVI
= eS8 _ il 1T
oo |1 T
(c) Find the standard deviation (1 mark)
@Uranga Maths Term One 2026 _ —————mmrown (Ol
LT 4




18.Use a ruler and a pair of compass only for all construction in this question.

(a) Draw a line AB = 4cm.On the upper side of AB, Construct the locus of P such that is
equidistant from A and B. Locate a point D on the locus of P such that <ABD=6

0 (3 marks)
(b) Construct the locus of Q such that <4Q5=30" (2 marks)
(c) Mark a point;
(i) X where the locus of P and Q intersect. (1 mark)
(i) Y on the locus of Q such that the area of triangle ABD is equal to the area of

triangle AYB. | (2 marks)
(d) The points A,B,X and Y are the vertices of a Pentagon with the locus of P as a

line of symmetry. Complete the pentagon. (2marks)
By 6o oA 1
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19. A bag contains 7 red, 4 white, and 6 blue balls. Two balls are drawn at random  from the bag

one at a time without replacement.
(a) Represent the information above on a a tree diagram

& = plan)

(2 marks)

(b) Use the tree diagram to find the probability that;

(i) The second ball drawn is red (2 marks)

(l G *G”/c)*@x@

(ii) The two balls are of the same colour ) (2 marks)

Z 2 &=
P

C 8
(iii) No white ball is drawn

8

| 239
(iv) At least one ball is blue i o m 'Jksw_) f\
x4 {EXE +( XL 2
' |7 (c)_" 7 (6 7 16 7 ,7)(" Mi
- €l
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20. a)The first term of an Arithmetic Progression (AP) is 2. The sum of the first 8 terms of the AP
is 156
i) Find the common difference of the AP. (2 marks)

8 5 v
v ) {4”(74)% 2 156
(64 28d = |$6

e = S

ii) Given that the sum of the ﬁrstnterms of the AP is 416, find n. (3 marks)
2w 832
SL{QQ*@-D&Q?] ( .) ((a 4
n SneEY 5 G
= (4 + &n ) e v ol |25
-L%n “t'cgv\q_‘- Sn = £22. ‘ ‘ =13 e

Svigsgrnaat o a2 S

b) The 3%, 5% and 8™ terms of another AP form the first thre@terms of a Geometric
Progression (GP) If the common difference of the AP is 3, find:

i) The first term of the GP; (3 marks)
at+ud - a+Td
a 4 od  ated

a _‘_|c,o0*<§c()o; =q +7Qc(’1—‘1%(7+lttc{’ V4

gl el

= G
‘ET‘{MM; 6"-@ ”’l/
T & =

ii) The sum of the first 9 terms of the GP, to 4 significant figures. (2 marks)

Sa= 12.(rsL0) v

s B
Ufe | %
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21. Rectangle ABCD in which A(1,3), B(8,3), C(8,5) and D(1,5) undergoes a shear with x

ine.

invariant |

a) Plot the rectangle ABCD

the

(1 mark)
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, determine the

mapped on the point C'(8,9) under this transformation

18

b) If the point C

’)(3 marks)
@)
&\

Jel
Pt
X

c) Plot the figure ALB.C\.D!

g
2

coordinates of A
\

12



d) Find the matrix representing this transformation (2 marks)

‘ ,0> V\: Ci-—S y

=

Ao ,
¢) Using the determinant of the mdfrix in (d) above, find the area of the figure AL B, C.D'

(3marks)
GK‘\‘@& @A, A’BGB b= 0 g 4
| 21 s ks }

QS ?) Aut= ; i

e 2

/Lf I&‘
Ao W egud S
T Lo

13



22.The following table shows the rate at which income tax was charged during the year 2024

Monthly taxable income in Ksh. Tax rate %
0-9860 10
9861-19720 15
19721-29580 20
29581-39440 ; 25
39441-49300 30
49301-59160 35

Over 59160 40

Mr. Kennedy earns a basic salary of Ksh 68,000, a monthly house allowance of Kshs. 16000 and
commuter allowance of Ksh 8000. He contributes 7.5% of his basic salary to pension scheme
and 5% of his basic salary towards SHA. These two contributions are exempted from taxation. M

Calculate:

(2) His monthly Taxable income. L marks) Cgd
-TVI ~ @XT)D’D 24 \Cobbt—t KD@ ( wagz*mf%)‘

Ao oBO = L ba
Z \4?\\1 gz"gw

(b) Calculate his net monthly tax if he is entitled to a person relief of sh. 2400 per month.
(6 marks)

iConor| = 486 e )
jlg‘@aKoDr!4fz t/’("(cr M GL{M (F’Qg?_,fgz ”7
QWQ}{GL 2

4365;\ By e 7R 81750 r\j/\ ‘ T
. - g
T2 6o R 0225 = l*@hg Vo fx » W 2064
T¢Go K 0Z 2 29« w\ e
T

qgée X 0035 = 24 <
ko x o = G136 M

(c) In addition, the following deductions were made from his salary: Bank Service charge
ksh.200,Bank loan repayment ksh.5,000,Cooperative shares of ksh.6000.  Calculate his
net salary per month. (2marks

Mﬂ/f \(r(?7 B 224 NCQOGLW 1200 —fmbffémDM\
g = M(M 5(,695_3 A/( A~

\@

—

—
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23. In the figure below OAB is a triangle in which M divides OA in the ratio 2:3 and N divides
OB in the ratio 4:1. AN and BM intersects at X.

A

O

N B

(a) Given that vectors OA =a and OB = b, express the following vectors in terms of a and b

(i) AN (1 mark) g
£ = 5 . e~2. )

i + % e 27 = g &

(i) BM = __12 At %q :7 %,ﬁ""‘i» (1 mark) ’
{Q, o (1 mark) 5 ,

@B - _q+tb =)

~—

(b) If AX = _ sAN and BX = tBM, where s and t are constants. Find the values of sand t

A= Lbs-as ~4s= -2 4Lt W
£ =

5 gt-th 42|24 -G M

Av,~ b-4+21 24 ~ -4 \

-~ ~D
S |~ (t s 4% =
(c) Find the ratio in which X divides AN S l = (1 mar
= K AA = AXT KR = T3
é)?( 7 —> = 1512 2
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24. Complete the table below for the functions y = 3sin 3 0 and y = 2 Cos (0 + 40%)

(2 marks)

80° |90°

3 Sin 30

- 260 -3.0

.—’190 '1.29

| 2 Cos (0 +40°)

(a) On the grid provided, draw the graphs of y=3 Sin 3 6 an
axis. Take 1 cm to represent 10° on the x-axis and 4 cm to

dy=2 Cos ( + 40°% on the same
represent 2 unit on the y — axis.

1
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(BE
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R

) B N I OW €3 % TR
i 1

-q‘
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L

(od

B

5 RN

(5 marks
L1 '}F" :_+_LL,
N RN ,;.‘;l
+HEETH
1 RSN S
i d: 1 L
1 i B
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1
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| ) !
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7 ae HH
VA B 19918
MM i 1
ey Ui as L o
1 1
] ] ¢
1
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1 T\ T
1 AY |
j Tl 1oL
1 i} " 15%
! - jot-1-d
i N\
1 | A
T ¢
T bt
i T
1 ¥}
T R Y
S
H ]
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| |
| 1
! ! | B %
! [k b
C oA
el |°] T
T ~ -
| 1

-

4

4+

(b)r :F'rofl;l th‘e g.rap.h ﬂ'l(ld tl'1e ro?its oi‘ the equ‘ativ
(i) 2 Sin 30 =3 Cos (6 +40%)
¢ ak by
(ii) 2 Cos (8 +40°) =0 in the range 0 <6< 90°
e = 5p°
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