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Candidate Name Centre Number Candidate Number

Answer all questions.

I\iEITHER I}IATHEMATICAL TABLES NOR SLIDE RT]LES
]\OR CALCULATORS MAY BE USED II{ THIS PAPER.

(a) 54,497 correct to the nearest tenth,

Ansrver (a)

(b) o,ooo342 in standard form,

Answer (b)

(c) 478,367 conect to tr+,o signifieant figures

I Express

ill

tll

Answer (c)

rrl
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Candidate Name
Centre Number Candidate Number

Simplify, giving the answer as common fraction in its rowest teilns

(a)

Answer (a)

til
(b)

+ 10'

Answer (b)

tll(c) 18 1"1

-VJb^27

Answer (c)

tr l
(a) Evaluate giving the answers as exact decimars

(i) 0. 024 x 0.3,

Answer (a)(i)

J

21-+-73

2
:
.J

?

rr1
t.l

,nAl/t t1na,



Candidate Name Centre Number Candidate Number

4

(ii) ((), 4),

Answer (aXii)

(b) Express 0. 22,1 as a percentage

Answer (b)

Theuniversalset4 - {7.5: Tfi: 77 78: 7{): 80}
M and R are subsets {.
;'lf : {r,i.,r,n rnmtbers!,
P * {rru tilt.ifl* of 41 "

(a) (i) List elements of set M.

tll

ttl

4

Answer (aXi)



Candidate Name
Centre Number Candidate Number

5

(ii) List elements of set R.

Answer (aXii)

(b) Find1 (,ffl u n)

Answer (b)

s (a) Simplify 2 (ct * Z) _ a (a + B).

Answer (a)

(b) Express 3 2 as a single fraction.
nt-2 Jrn*J

Answer (b)

IU

Ill

lrl



44501_41

Candidate Name Cerrtre Number Candidate Number

6 (a) State the special name of a quadrilateralwith fbur lines of symmetry'

Answer {a)

ltl

(b) A quadrilateral has irrterior angles of "l:". 2lro. (r, + 10)'and(,t + 50)"'

Calculate the value of ilr,

Answer (b)

12] L

1 P varies directly as the cube sf 'r. Given that P * 2 and r : '1.

Find the

(a) formula connecting,l" and I" 
,

Answer (a)

t21



'Candidate Name Ce*tre Number Car:didate Number

7

(b) value of P when r' * S

Given that:

nI+3n.*5
,n2--gn:*-15

frnd the numerical

(a) value of rt - 3rl ,

Answet (b)

'1t,

tu

ill

(lr) values og Il?' uo6 ?? 
.

Answer (a)

Answer (b)

4004/] J2023
'r

l4l
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Canclidate Name Centre Number Candidate Number

I

9 Given that
I)

e1 * rrt

(a) *up. ?l? the subjeet of the formula,

Answer (a)

(b) P1n6 ?l?' given that r1 : lJ and P : 2 .

l2l

Ansrver (b)

trl



Candidate Name Centre Number Candidate Number

9

I ':
P

S

a

1{

In the diagram points Q, S and R are on the circumference of a circle
centre O. Line PQT is a tangent to the circle at Q.

PqS: rlro,OQS: r?a,QOR: po, QSR - 70o and

()/?S : 25"'
Calculate the value of

(a) ltl

Answer (a)

(b) lz

Answer (b)

Ill

\_

4004r I .12023
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Candidate Name Centre Number Candidate Number

l0

(c) P

Answer (c)

l1 (n) Hvaluate 7[i61] + 143!] giving the answer in base 9

Answer (a)

(b) Convert 350 to a number in base ?.

tll

Ill

Answer (b)

:tI



Candidate Name Centre Number Candidate Nurnber

\-

11

(c) Giventhat/ (r) - (a -.r:) (* - 0, S),

find / (0)

Answer (c)

ill

t-

,..l...l+

*ir -! I i!.--.-
-i 

* t-l- --'

-,.-:-:r *_.l

*e--:--]-
&_G*.i

.-.-, -.-*] ,.]

.-.-".-_-,-_l--tr

t:t&
.-Fr---J--l

--;T+ 
+:.i

ft_]"_- _-', ----'-

In the diagram the unshaded region R is defined by three inequalities

--,i:r-j-!:.-

:1::l=

--+^--++ i- *r i *

;-l



Candidate Name Centre l,{umbtr

t2

Find the three inequalities

Answer

Two similar cylinders have heights of 16cm and 48cm.

(a) Write down, in its simplest fomr, the ratio of

(i) heights,

Answer (a)(i)

i4l

lll
Zin.rry}t. I J:023 @



Candidate Name Centre Number Candidate Number

13

(ii) volumes

Answer (aXiii

irl

(b) The curved surface area of the larger cylinder is 500 cm2

Calculate the curved surface area of the smaller cylinder.

Answer (b)

r?1
LL]

t4 (a) A sum of money is shared in the ratio 2: 3: 4. The smallest share is
s160,00.

Calculate the total amount of money shared.

Answer (a)

tzl
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Candidate Name Centre Number Candidate Number

(

14

(b)

(b)

Find the time taken for $4000, 00 to earn a simple interest of $400, 00 at a rate

of |o/q per annum,

Answer (b)

t21

Solve the following equations:

(a) ll (.r' - 2) : i:;r: * l3

Answer (a)

q

,) ' '1t)

8l)

t21

Answer (b)

rnl
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Candidate Narne Centre Nurnber Candidate Nurnber

i5

16 (a) Evaluate {}. (}ltj{} x 2. Li by first estimating each number to one

2.2S + ;1.8;l x 2. (Xi

significant figure.

Ansr.ver (a)

I
:

t

(

("_

{b}

[3]

S,:ive the eqriation ?f ,.: '12r1-* i

Answer (b)

Lil
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Candidate Name

u.

h
Centre Nutnber Candidate Number

l6

t/ Psints E.F,ardc havecoordinatesat (a I 8),(-4 ; 0) and(-6 ; 4)
respeetively. O is the origin.

{a} Express as calumn Y€tsrg

{i} {F,

Arxwer (a)(i)

Answer (aXii)

{iii} E} + r.b.

tii)
Ic-r'

Ailsrner taXiii)

Ir]

tll
L!l



Candidate Narne Centre Number Candidate Nutnber

(bi Find i)t-: leaving the aiiswer in surd fol.tt.

Answer (b)

r a"l
Lll

18 (ni Convert 2gl t,rri!'to kglTpp:i

Ansrver (a)

I )lL-)

(b) A map of a town is drawn to a scale of lcrn to 9,5 km

Calculate the

(i) acrual length af the road in km that is 3crn long on the map.

L

Answer (b)(i)

l ll

t7

a
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Candidate Narne Centre Number Candidate Number

l8

tii) area of a town on the map i, cttt2thal has an actual area of 361 kml

Answtr (bxii)

L4j

l9 (a) \'illage A is on a bearing of 09? o from a village B.

Calculate the 3 figure bearing of village B from village A.

Answer (a)

ttl



Candidate Name Centre Nurnber Candidate Number

(lr)

to

IJI I

t

0
ln the diagram, OPQ is a sector with centre O and radius 9 cm.

POQ : g-1" ' Take r t, ltr 
2: '

7
Calculate the

(i) lengrth of arc PQ.

Ansrver (bXi)

(ii) area of the sector OFQ.

r4f
Lzl

A ----.^.. /l^\/.:i\..1,i1>!r'Er (u/tll,,
t

r 1'l[.]
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Candidate lianre Centre Number Candidate Number

Fnmr Enrollment
I Iio
1 i?7

r 5t
I i-t

1 r"!n

20

,o

The table above shows enrolhnent at a eeltain schooi

{a) State the rnsdal forrn.

.A.ns*er (a)

(b) falcuiate the mean numbel sf leamers per forra

t1j

Answer (b)



Candidate Name Centre Nrimber Candidate Nutnber

21,

(c) Trvo learners are choseu at randotn from the school.

Caiculate the probability tliat bath learners are in form 3

Ansrver (c)

ral
t/J

2r
I

t)Y

"l

rlr-J)

In the diagram above XDF and YEG are two straighi lines lvhich
intersect at O,

XY. ED and GF are parallel lines. Of : O D ":= 7r"ttt ,

tr)F * ilclr. ED - (.r: *'2)r'nt onel GF - (2.r: - 4) ntt.

(a) Name the triangle in e orrect order which is

(i) similar bst not congruent to triangle XOY,

()

I

r r+)i

Answer (aXi)

[r]



/r-,- -!l l--- tr- --L-E5.rUl$AtC t\lame Centre Ftumber Canciidate J{riurber

22

t.iil fisagrurar to rriengle XCIy.

t --_,_ _,- /-\/::\rlnswer tar(tri

/a-\ r-l _- I-. - r -L aFA
trry r.. diiJurttlf, isDgitft oI fLi.

A ..^--,^- iL \J-rrE!"cr t uJ

22 Mari:< *5
3

14,' Find 'i3-: the invetsr of matrjx.tf

\ aad raatrix L,2 E\i r:1";l
I \d Ll

r*
1r: f s

tr)l _?\-

Answ*r {a}

/-:\

r1'lLrl

raf
[ -1J

I3l



Canriidate Narne eeutre Number Candidate Nurnber
i

t

l)

(.

i"bi lvlatrix il' is singuiar.

Find the possible .ralues of .f .

Answer ibi

it

In the ciiagram FQRS is a trapezium, PS and QR are parailel lines.

ffn : FfrS : 90o.F0 = Z4crzl,Cft = 37ern*nd PR = 4*cm

I

LJ-I

)1
n

,f

a)



Candidate Nar*e

{a} Expr+sg t&u ft;."r5 es a fraefion its lowest terrns

Aaswer {aXi}

ft) (.qln,'I-*^ *r-\-.t r *+;i ur{i€ {fi€

{r} Ieng& of RS,

Answer fhVi)a- t\^f

{iti area ofrapeaiam FeRS.

*{l]-qtr-pr, l'! r,r ; ;'r___-_- lLrflrt,

Centre Nurnber Cnnrli.lot^ Lr----r--xr4!+!uulL Mtt rttlpt

111
L*)

24

t

"{S!+4rl .1:{iA3

t'11
I IJ

f a-r

:j

:i

,t
.j,

*

:e

*
.*
rS*
&
&
i&
,:#

t#

ws
&:
ffiw
ffi
.#E

ffi
*Efi
ffi
:ffi
-ffi

re
ffi
tffi
ffiffi:rc
.ffi

ffi
ffi
re.ffi
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,,1LN

25

The graph sh+ws triangles X and C and a point Q.

(a) Draw and label on rhe graph

(i) triangle A the image of Trianele X under a translation of
(?)

Ansler (a)(i)

l3l

{ii} uiangle B the image of triangle X under a rotation of 180 o with centre
a.

Ansvver (aXii)

(.
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Candidate Name Centre Nurnber Candidate Nurnber

26

{b} eesrib€ fully t}re single traasformation which maps triangle X onto

uiangle C.

Ansr*'er ib)

t

/:\

[3]
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I

1

SECTION A [s2 MARKSI

Answer *ll questions in this section'

Simpliff0,92 - 0,33 + 0,,24, giving the answer in sundard fom.

Amos sold a radio for $66,00 and made a profit of l0%'

Find the cost price of the radio.

(c) Share 5286,00 in the ratio
1

(d) Remove brackets and simplify (d + 3) (6d * 1)'

2 (a) Given tbat 7 * g

t21I (a)

(b)

,*,u

l2l

i3l

121

TL' -fTL'

(i) Find?when 9:*4, m:3 andm--9,

(ii) Make mthe subject of the formula.

Find the rate of interest per year when $144,00 earns $22, 68 simple

interestin^L years.
oz

12)

t3l

(b)

(c) Express 2 - r ! + r asasinglefractioninitssimplestform' t3l

n2-4 s*2
Solve the following equations,

t2l

3 (a)

i,r-1) :*/
7

II(,3 -,)'
(ii)

lzl(i)

&) Factorise comPletelY,

(i) !0m2 - tr - Zmt * lmr,

(ii) ps - L6p

(c) A carpenter's wage depends on the number of hours she works'

She is paid at a rate of $3,65 per hour'

Calculate her wage for working a 38 hour week'

40041212423

t3l

t21

Zimsec202

121

v'

il ilmililililIlllll
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3

4

(a) Construct,

aquadrilateralABCD in which lnC : 185", gAO : 60o,

BC :6,6 cm, AB :4,8 cm and AD - 8,9 crn,

the locus of points equidistant from AB and BC,

(iii) the locus of points that are 3 cm from AB on the same side of AB
as DC,

(b) Mark and label a point P, that is equidistant from AB and BC and 3 cm
from AB.

(c) Measure and write down the length of PC

(i)

(ii)

tsl

121

Ill

l1l

l2l

L2)

121

s (a)

(b)

(c)

Simplify

(i) 25,8 13 + t5,25

(ii) days hrs

315
+2 8

mlns

40

40

Tafadzwa borrows $600 from his brother Tendai at the begirning of the year.
He invests the money and agrees that at the end of the year he will repay
Tendai and give him 2 of any profit he will make. If the $600 increases

5
to $1250, calculate how much he should give Tendai at the end of year. t2)

(i) Express 676 as a product of its prime factors in index notation.

(ii) Hence or otherwise find the square root of 676.

Ill

t1l

400412 J2023
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Answer the whole of this question on a sheet of plain paper.

Use ruler and compasses only for your constructions.

Show all construction arcs and lines clearly.

All construction should be in a single diagram.
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4

tll

12)

4004t2 t2023 Zimsec 20i

(d) Given that f (*) : 3r * $, find

(D / (3),

(ii) the value of fr for which I @): 83 .

tl [rlilIllIIilt I lll



6 (a)

5

SECTTONB[48MARrGI

Ansrver any four questions from this section.

Each question carries 12 marks.

The cost C, of printing a newspaper is partly constant and partly varies as
7l,the number of printed newspapers.

(i) Express C in terms of n and constants k and h

(ii) If the cost of printing 500 newspapers is $320 and the cost of
printing 1 000 newspapers is $540, find the cost of printing 750
newspapers.

lll

(b)

tsl

K 3x-l

In the diagram I{ LM N is a trapezium in which K Lisparallel to
NM. XLtW: g0o,KL - (3, - 1F*, I,iM * (r *3!m
and LM - (r - 3F-.

Find in terms of t an expression for the area of the trapezium. tl]

l2l

lzl

trl

4004/2 J2023

L

(i)

(ir) Given that the area of the trapezium isl!cm?, form an equation
in r and show that it reduces to\r2 * br - 18 : 0.

(iii) Solve the equation2r2 - br * 18 : 0.

(iv) Find the length ot LM.

ri llililliltit lililillillillllillil 1ililltilililililillilt ]t tit

[Turn over



6

7 (a) The following is &n extrect of an incomplete water bill for a family.

The family is allowed to use I I kilslitres (KL) of water per month at a
certain rate.

If the family uses more than I I kilolitres of water the rate increases to
$2,50 per kilolitre.

Description
Previous
reading

Present
reading

Consumption Rate Amounl

(Kl) KI KI $/Kl $

Water 762 776

Permitted
Consurnption

ll r 17,05

Fixed Charge 7.30

Excess f 2,50 t

Amount Due )9

Calculate

(i) c, the consumption for the month,

(ii) r, the rate of permitted consumption,

(iil) s, the excess amount of water,

(lv) ,, the amount paid for excess,

(v) w,the total amount due that month.

O) N varies inversely as the square root of M.

(l) Find a formula connecting N, M and a constant fr.

(ii) Given that N : LT when M - 20,25, find the value of M
whenN : 34'.

Answs the whole of this question on a sheet of graph p&per

Use a scale of 2cm to 2 units on both axes for

-8 S r S Sand-4 < y < 18.

Triangle A has verrices at (-6; 2) , (*Z;Z) and (-b; 6)
Draw and label triangle A.

I

ttl

l2l

til

t2l

t2)

trl

t3l

Ill
Zimsec 2A2i

(n)

il ililililtillilil lt
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(b) Triangle B is the image of triangle A under a clockwise rotation of 90 o about
the point (2;2).

Draw and label triangle B. t3l

(c) (i)

(d)

(ii)

(ii)

(i)

Describe fully a single transformation which maps triangle A onto
triangle C, t3l

Triangle C is the image of triangle A and has vertices at

(-6; 14) , (-5; 16) and (-z; 6)

Draw and label triangle C.

Triangle D is the image of triangle A and has vertices at

(*2;2) , (-2: -z) and (2; *1).

Draw and label triangle D.

Describe fully the single transformation that maps triangle A onto
triangle D.

ul

t1l

t3l

121

t21

t2l

9 R.

T

14 cu U

The diagram above shows a solid triangular prism PQRSTU.

P[.J : 24 r:rru, Q P : QUandTU, the length of the prism is I cm.

The perpendicular from Q to PU is 5 cm.

(a) Calculate,

(i) QU,

(ii) the area of triangular face FQU

(b) The volume of the prism is 1728 cm3.

Find the length i, of the prism.
4004/2 12023

S
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8

l0

(c) The material used to rnake the prism has a density of 4 d"*t and costs
$1,93/kg.

Calculate thq

(r) mass of the prism in kilogramnnes,

(ii) cost of material used to make the prism.

(d) Find the length of a similar triangular solid prism of volume 512 cm3

Findthevalues of p and, q -

(c) Drawthegraphofy- 2r2 _r_6.

(d) Use the graph to answer fte following :

(i) Sane fte minimum value of y - 2r2 - r - 6 .

(i0 Find the gradient of &e curye at the point where r : *3

(a) A class has 16 boys and lO girls.

Two learnels are to be chosen one after the other to represent the school in
a competition-

Calculate the probability that &e learners chosen are both of the sare sex. t3]

O) Answer the whote of this question on a sheet of graph paper.

Use a scale of 2cm to I uoit for the fr - afr,is in the range

-5<cS5
and2cmto5unitsonthey - arts fortherange-10 < A < JS
The table below is for the function A : Zr2 _ r _ 6 .

.) L b lt -E--T---f

L2)

tzl

12)

t4l

Lzl

tll

t2l

iililftiilililiilttil
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I

11 (a)

(b)

The pie chart above shows the choices made by I92learners on their
preferred favourite subj ect.

Find the

(i) number of learners who said they prqferred Shona,

(ii) number of learners who said they preferred Accounts.

40learners said they preferred Commerce.

Find the value ofp.

l2l

tzl

t2)

l2l
(c) 32 learners said they preferred History.

Find the size of angle that represents other subjects.

ai-
C)

Accounts

Shona

Commerce

History

ffiffitTltTllTlillililTfiilltilil ffi t lil

400412 J2023

[Turn over



(d)

l0

6a

36

D

The diagram shows a trapeziurn ABCD.

AB is parallel to DC-

AlB - 6a, Db :Zand dA - gb

AC and BD intersect at P zuch that AP:PC: 3: I

Fxpress in tsms ofc and /orb,

BA

C

L2 (a)

o At.
(ii) Ec.
(iii) fip.
Gv) pA
Giventhat

A

trl

lrl

tll

tll

B (?)and:(?
1)

er,aluate Ats-

O) fi f {"): 3r2 * 5r - 1, solve the equation / (") - -3.
(c) The interior angles of ahexagon ue 82",94",109",f ,2x" and 3f

Find the value ofso-
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