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() Candidatess @should answer the questions in Englu&e

@53 %?:3'
%, s
7 Y.5\"1.
__ 0, B
For Examiner’s Use Oi%y, v\\@ 2
“"7‘.{7 \J\\ *’5.;\"‘*'(“‘
Section | ‘E ;z,vﬂ_mgﬁlelf\‘z )

112 |3|4|5]|6|7|8|9|10(11(12[13|14|15(16 | Total

Section |l

171 18 |19 20 | 21| 22 |23 | 24 | Total
Grand Total




2

SECTION 1 (50 Marks)

Answer all the questions in this section in the spaces provided.

Mark took the measurements ol his room and gave the length as 9 m and width as 7 m. If there is an

I‘
error of 2% in cach measurement, determine the range within which the perimeter of the room lies.
(3 marks)

Give your answer correct to 4 decimal places.

MC\K\'M“m

M i aaum \Dbr-\ h-!_,'[LT' =

ferwele = 2 C‘HS —‘r"'“’l‘\ i
== 39—'5|—|— tm
~ 2 (9.21 - G-Z@)‘/

= 2V.30 e

—

a\. ?:bmf_‘ Pefime,&tr' {; 32, QL\- LM"\/

[

)

")

A

X 3 5 ) 2 .
maps a triangle whose area is 2.5 cm* onto a triangle whose

2. A transformation matrix N =
-x x-2

area is 15 cm?. Find the possible values of x.

3. Chords AB and CD of a circle intersect at a point E inside the circle. Given that EA = 8 cm,

15

)LQ’L’l) + 3o = ?5_,'\/
xE — 2% X 3% = b

X yn-6=0"
a2 —2 A — b o
x (e ~2) +3 (-2 =

@.— 2) (X2 =~ o
N = 2 or—3, /

AB = 14 cm and EC =4 cm, calculate the length of ED.

N

(>

50

fb

e x=r = CE x ED
g X6 = LXED.

4% = gp
W

ED =\ 2emt”

(3 marks)

m

ln

o

!

M

(2 marks)

&
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4. Giventhat A = ‘Jh e & make ¢ the subject of the formula. (3 marks)

Aa '2—,-‘('{"&1/ M|

M)
et = Jd~-A%L
A+
A= A
¢ = BBri Vv
5. Solve for x in the equation; (log,, x)’ +log x* ~3=0 (3 marks)
et \oﬂ\')t be P '
(]
v
pLx 2¢—3=0" 0y
P=~3 of }
\ R =2-=3 or |
Qﬂlu M,
B o 2 or (o
= s .
\ovo o |© \/’ k‘
. . dx—y=
6. Solve the simultaneous equations; 2 (4 marks)
Xy =
B P B2 BEeht Sk |
% (yx-7) =15
n e a \vi
ptt —Tx=\5= 9 SoWig M)
x= =25, 3 & hT“
4
w)..-ﬂ.v\ ~» = ,_.]-'J_SI y= —I% Un K h\
w/&\tm R = B ) _'j = g
W=
AL
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7. (0) Expand ”\—h) (l mark)
Ry (.Luc\(g j) - HC‘Q ( 3)\5) i (93_)(55\ - %(D&XZ‘Q 4 (:m') (?,»5)
bx — Abx*y + 2\px Y™ — 2exy” 814t B\
(b) Hence use a suitable substitution to estimate (2.03)4 correct to 4 decimal places. (2 marks)
Ge= 9 D =] ol “3Y=-0.413 '
M = oro) ‘

oy

“o( )"\‘ - C\L(\ Q:ml) + 9-\(0(\ (o 0\\ l\lo(l) (0 0\\ X 2\ Q—,- Y

o — 0% 4 o2\ — © 0002\ + O ovOOOE|

= 15. 06\ A k

8. Solve the equation sin [4%x- %Jr’ ) = iz_%- for 0<x < 7z° leaving your answers in terms of 7°
_ ¢\ = o (3 marks)
(wer-yre) 22" s
o Ml =
= "5 135° Hob&® Kq5° 5 Qo5
p 3 3 ; W5, "lrob/ 74=% W]
' c
h5A = 99, 189, Lo, Slito, 2|9, qeo
= dpe Zpe g 2pe ¢
9= # "Tﬂ-) 9 2 3 ) / m

9. Calculate the variance of the following list of values giving your answer correct to four significant

figures. 4,5,7, 8,915 (3 marks)

Meow 4 BASATARAGAIS o Q

\1
r

°‘§ T Aeept L 0% M

NATIONAL MATHS LINK JOINT EXAMINATION, TERM 1 2024




S

10. A quantity P varies partly as the cube of Q and partly varies inversely as the square of Q. When Q = 2,

P = 108 and when Q = 3, P = 259. Find the value of P when Q = 4. (4 marks)
P X Q3 i )q','a_
P= &Qg* b/ a0
% m|
gat b —og 73 3z v b= 13y
‘* —
S B Nat+rb=711
2
T —Ho= ~34y5 M|
az1E Vv

N > b = 25¢ B_Lr A
A =T%g @ T-ou) b= :Loe—;tq Ur206.69, P= Eb/z-lbﬂ»’

11. The sum of the first 4 terms of an arithmetic progression is 158 and the sum of the first 7 terms is 154.
Find the first term and the common difference. (3 marks)

Sw= % Cmar(n_{)dz}.
2 (2a +3d) = 152 ‘/
2s(aared) = 154 "
la-\-?;ci E M& =
2a.% bd = Ly
a v I// MI
—32d =
= — 35
e
o = 5%
axst d= —N% m

12. Twenty years ago, the area under forest cover in a certain county was 288 000 ha. Due to
deforestation, the area under the forest cover has reduced to 240 000 ha. Calculate the rate of

deforestation in the county per decade. (3 marks)
Ae Pli= \,;;03“' (3 marks)
2
2.2% Oov C\ "0‘3) = 2Alo o000 M
|- = 0:912.%7093
lbo— T = Q\+» 228377093 M,

v = 871207,
V2 8-‘!!2“/«/ Mt ast o f

E
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5 0
13. In the figure below, A= | 0| and C = | 6 |. The distance between E and the origin is 545 units.

0 0
Determine the coordinates of I 5
G D 2 z /.
; T 0E | - I:L + 36Tz
555 — | = |5 Zs
€, M\
0 = o A5 T36H zF =25
A 5 ‘2_7- ] C, e
i fy
2 = %
= (5, 6, @) o By
—
14. (a) Expand and simplify (\/5 +243 )(4\/5 -3 ), leaving your answer in the form a+bc where a, b
and c are integers. (2 marks)
ﬁ(%ﬁ—@)-\rlﬁs (wﬁ—-—ﬁ)/ ‘
g-36 + 8V6 — 6.
9. 4% - v h
(b) Hence rationalize the denominator of the fraction below, leaving your answer in its simplified
form. (2 marks)
-580
(V2+243)(4v2-+53)
= BE1S ('l—_lnl) M“

(v e (a-14%)
—\\6o * oo Vg

B — 294
W-PWJG‘/
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15. The equation of a cirele is &% + p* + kv +6y =12 =0 where & is an integer. Given that the radius of the

(3 marks)

circle is 5 units, find the possible values of .
X pp e, 4 YTty tC, T
; K\ & s w\*
x> vt (K) + whey+R) = 12 (L) 4

(A ARRICRO R R S

u-
A+ K L as

e = 4

K=z 16

RE Th

M)

M

N

16. Using the upper side of the line AB below, shade and label the region P enclosed by the locus of P
(4 marks)

such that 60° < ZAPB <90
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SECTION II (50 Marks)

Answer ALL questions from this section in the spaces provided.

17. The table below shows the income tax rates for a certain year.

Monthly table income Tax rate in
in Kenya shillings each shilling
10101-19800 10%
19801-28800 15%
28801-39200 20%
39201-48700 25%

Over 48700 30%

A tax relief of Kshs.1162 per month was allowed. In a certain month, of that year, an employee’s
taxable income in the fourth band was Kshs.3 800.
(a) Calculate;

(i) The employee’s total taxable income in that month; (2 marks)
2q 200 + 3200 W
= Kb, 1.3, 000 A’]
(ii) The tax payable by the employee in that month. (5 marks)
coXlo = .
qT0ox]o = Kshs. 970 ‘(r M)
ABoo x \Z = Kehs. 1350
12
IP400o X 22 ~ Kebher 2030 Ml
190

380oX 25 = Kelg: 950

10D k\

Tobs| Tam = WUshs. 52504 |
Tourob\e \\num. = S%S‘b—\ﬂo‘){: Kehs 1l '8'3‘/ f:ﬂ“
e

(b) The employee’s income included a house allowance of Kshs.12 000 per month. The employe
contributed 5% of the basic salary to WCPS. Calculate the employee’s net pay for that month.

bagic SchMj = W 32000 — |200> = 3| o (3 marks)
WCPSE = %Qx 2loo0 = Kehs ), 550. M(
Net ?qb = L2 0o — (‘*\ 33 ¢ \5513-) \/ M’

= WK\the. 27 226 2~

= P M
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18. In a volleyball competition, each team plays two matches. The probability that a team wins the first

s S isam < Wi i ol o 3 .
match is 3 If'it wins the first match, the probability that it wins the second match is v otherwise

| |
itis —
3
(a) Represent the information on a tree diagram. (2 marks)
3 wW —— WW
’f_

7N e P
\ L W —1L-W /

L
5

1

P L

(b) Find the probability that;

(i) A team wins both matches (2 marks)
N'W
P~ w) "
g’- X2 & K
5 4 20
(ii) A team wins a single match. (3 marks)

PCWL.) or PC'—-N) )

G5 wh-2, [

(iii) A team does not win. (2 marks)

2 x & = £ |
57 5§ T as By
(iv)A team wins the second match only. (2 marks)
pLw )
™
% A L |
5 5
Y )
25
NATIONAL MATHS LINK JOINT EXAMINATION, TERM 1 2024
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19. Two variables x and y are believed to obey the law y = mx+nx* where m and » are constants. The

following table gives their corresponding values in an experiment.
X I 2 3 4 5 6 1 8
y 6 8 6 0 -10 ~24 —42 -64 g
A 2. O | —2|—4|~- <5 g
2 16 |y '+ ¢
(a) Complete the table above for the values of Y. (2 marks)

X

(b) Draw the graph of X (v — axis) against x (x — axis) on the grid provided below. Use a scale of
X

1 cm to represent | unit on the x — axis and 1 cm to represent 2 units on the y — axis. (3 marks)
=
| ! N NN ...
9 Tk § + 'i:“‘%: -
M 1 | |
AN ] 1
__\\'L‘ L L | I S .__.._:'_ I |
N SEsi i S|
L T
g T2 T e
E S R {
,;: THU L “\ E I ‘ P‘
58 S8 N RO RSN
2] \\" 'IF E SR : LI
# = } !
\ |
1

- e p= T >
Biud RERAWARE ] sl PRI =
F.
= R - 4 -H-HAH A i
N |
- ; e
] [N Bl ™ '_I'_" %
10 ! N
] ] NN EN RN AN RN
£ r
]
(c) Determine the values of the constants m and ». (3 marks)

}:’_ = Na +m:

=, l/ Bj

m

nezx=tvi_z _ _ .

32 —2 ! e v Pf?

(d) Use the law connecting x and y to determine the value of y when x is 20. (2 marks)
Y - —2x +¢ S = —kotd
Y= —32X20 = — GLO B‘l
. NATIONAL MATHS LINK JOINT EXAMINATION, TERM 1 2024
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20. In the figure below AB=a, AC=b, AE : EC=4:1 and AB : BD = 5:3. ED and CB intersect at X
such that CB = hCX and EX = kED where h and k are scalars,

C

A > o
B
(a) Express the following vectors in terms of a and b (2 marks)
(i) CB
S8 = e+ Az
=-b+ &. v
(i) ED
= Sh
=—tb+%a /
5 5 ™
(b) (i) Express AX in two different ways. (2 marks)
AX = &L + en. A = ME A+ =,
=4t —b_’rf}.)/ :E’gg_«—aﬂ‘%}g—rg,)
i} . (0—3)% h = = (-tb+2ya
(ii) Determine the values of h and k. 5 5F‘ ~ @ arks)
]-L = b _
ho e Bk 6—8k = L4 — ki "
 — K. w LK-BK = i —5
h 5 =k s) ¥ M[
he &
= K= }f
2N Y M
5 2 B 5
L ™
(c) Show that E, X and D are collinear. - 2% (2 marks)
=78

b
E?f/f Ep wilk Pm'wi’ ‘= Qﬂmon,yce E/x owp?b
o (‘}“l”@f'

e

3

B
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21. (a) The second term of an arithmetic progression is a fifth of its thirteenth term. The sum of the first
twelve terms of the same progression is 348.

() Find the first term and the common difference of the progression. (3 marks)
a~+d = );5 ch "\'\H_ol) o
W\
o= ] oq
h~ M|
G Gat nd) = 348
‘el A+ uyd = 222 )
a="7, d=4 v
(ii)  Given that the n" term of the progression is less than 57, find the greatest value of n.
= (3 marks)
=7+ (ne)y 57 / :
W
uwln-1) 2150
n-1 L \2'5 M
N4 25 v
Nn=13 / h-l
(b) At ICIPE Research Station, it was found that the number of weevils doubles in every one day. If
the number of weevils was 100 on 15" November 2010, find the day in which the number of
weevils will reach 1 000 000. (4 marks)
n
Sn = @ &=
e ——
Y=
oo (2" - \\ v MI
= 10v©o poo
N
Z = \ooo)
&

n = loj (006 |
loa 2
= )%c2-9 /

L 1<
28" Novebur 2010

NATIONAL MATHS LINK JOINT EXAMINATION, TERM 1 2024
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22, (a) The speed V m/s of'a moving particle is partly constant and partly varies as time t seconds, It is
given that V=28 nvs when t=2 and V=53 nvVs when (=7 seconds. Find the speed of the

particle when t =11 seconds. (4 marks)
Va4 mt
MAan= 23
m +1n =53 v/ )
R 0 € 4 8=
Bn = 25 n
n=5 m= (8 A
V= 18+56t" M|
V=18 +(5XW)
= 7% ml|s.
(b) A quantity R varies directly as T and inversely as the cube root of S. Given that S =64 when
T=6and R=30; #
(i)  Find the formula connecting R, S and T. (3 marks)
fz kT ]
AP
""

A6 = GIA /

ATk
K:'_ZO‘\/ k’

= 20T 0
A e )

(ii)  Find the percentage change in R when T is decreased by 10% and S increased by 25%.

(3 marks)
= 9 X
A, = 0:9XKT v, -
31255 M|
L] IS 5] — ./‘
Ab"?‘ ~= Ofig_’f_l—-l Xloo m|

l
T - 'Cp.l-\ag“/éxl/ M
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23.(a)  Complete the table below giving your values correet (o two decimal places. (2 marks)

X 0 | 30 | 60 | 90 | 120 [ 150 | 180
2c08(2v—15) | 1.93 |\e i\ [~052 -1.93 | -1.41 | DBl 192
3sin(x+30) | 1,50 [2'@0 | 3.00 | 2,60 | I-50] 0.00 |~I'5

(b)  Using the grid provided, draw graph of y =2cos(2x—15)and y =3sin(x+30) for

0" <x<180". Use the scale of 1 em for 1 unit on the vertical axis and 2 cm for 30 on the

B

horizontal axis. (5 marks)
Fy
3 :l | 444 ~-1 = | 5 B I - = 4411
A T faas: e
e KRR A nsaz L e §
BER EREEEEECC AN g SNaE a i i
1 :_i_._ _— 2] ER r. I = ‘_"\.‘_ W _i,_ _.-g-.i_;_ (Sli-l‘l)
H TR A ERi> 1aE A |
L R R A Pl ai
“ A H A AN i I L ) B4l 1
5 3 z 2 ARG - I
ot ._,jZZ? TN _\.\) T Il &(4
o 4}_\!‘ BRRC amnE REEE] 4"_}‘ : r/ } e —t
....._Il = 5 Y _'I'—'_'_+' N REE = EENE R ™N (_’1
T TS R [ —
B 1N SN B P i HEN) 1NN
et N T 2 Gse)
S pmans T um A T
HHHAH REENHman T
St 1 . -
REEEE 5EH um R ARRRE ENRE AN
(c)  Use the graph in (b) above to solve the equation 3sin (x+30)=2cos (2x-15) (2 marks)
xX= 75 A
, Wes s B
(d)  Find the periodic time of y = 2cos(2x-15) (1'mark

)30
e
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24, Triangle P' Q' R’ with vertices at P'(9,-4), Q'(18, =9) and R(15,~11) is the image of triangle PQR

, 0
under a transformation represented by the matrix [ J

-2 1
(a) Find the coordinates of triangle PQR. (3 marks)
& A Ph e
lh\lﬁ"fao- - ES ('J. 5> [M(
Lfto\fa 1 s)_ [2 6 5 ) v
3@z)\% =9 -u) = (> 3 - i

PC?’:"-\ @(Bf?‘") p\(—%"") v/ M

(b) Triangle P”" Q" R" is the image of triangle P’ Q' R' under a transformation represented by
matrix N. Given that P"(1,—4), Q"(0,-9) and R"(-7,-11)

(i) Determine the matrix N. (3 marks)
& b 9 1R 5 = ( l 2 ) 3 B
Q A > (‘H- - =k E
QA ~4b  1Ba-Ab )\ _ (\ ©° 5
qc- ko 18c-94) - \"x-9) M
Peichz| qe—-hd ="k
2 a—4L =z O 8¢ =9t =—9 7 u
OL’:'.\, b =2 C.-:-..O) &‘:‘-
v\ 2
Modrir N = C o\ ) v dl
(ii) Determine the transformation represented by matrix N. (2 marks)
A 3! 0 N Norepeing henr  x —ours B/ §
ZZ Thmn"?\vﬂt, Potnd P.' Cl5}‘ = ”) VS Jf?c\hg,ﬁvn-nﬁo
o 1 o ) ﬂ'}
(¢) Find a single matrix that would map triangle PQR onto triangle P" Q" R" . (2 marks)

Qo T’) (2?\) = (__L 2;) v |
=LY v b

THIS IS THE LAST PRINTED PAGE.
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