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LIST OFFORMULA
Volumeofa prism V-Ah where A is the area ofacross-section and h is the

perpendicular

length.

Volumeofa cylinder V=rh where r is the radius of the base and h is the perpendicular height

Volume
ofaright pyramid -Ahwhere 4 is the area of the base and h is the perpendicularheight

Circumference C 27rwhere r is the radius ofthe circle.

Arc length SK0x 2nrwhere0 is the angle subtended by the arc, measured in360

degrees

Area ofa circle A T where r is the radius of thecircle.

Area ofa sector A= xT where 0is the angle of the sector, measured in degrees.360

Areaofa trapezium A=(a +b)h where aand b are the lengths of theparallel sides andh

is the perpendicular distance between the parallel sides.

Roots of quadratic equations Ifax?+bx+c=0,

-btb-4acthen x =
2a

sin =engthof opposite side

length of hypotenuse

Trigonometric ratios

cos =ength ofadjacent side

length of hypotenuse

OppositeHypotenuse

tan 0 ength of oPpositeside

length of
adjacent side

Adjacent

Area of a triangle Area ofA=bh where b isthe lengthofthebase and h is the perpendicular
height.

Area ofAABC =absin C

Area ofAABC = Vs (s-a) (s-b)(s-c)

where s=atbtc2

Sine rule
C

sinA sin B sinC

Cosine rule a b2 + c2 2bc cos A

GO ON TO THE NEXT PAGE
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SECTIONI

Answer
ALLquestions.

All working must be
clearly shown.

1. (a) () By rounding each number in the expression below to one significantfigure,
estimate the value of

VI08

19.72+5.296

******
***********************************************************************************

2 marks)

(ii) Find the EXACT value of

Give your answeras a mixed number in its simplest form.

**

(3marks)

GO ON TO THE NEXT PAGE
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Due to the COVID-19 pandemic,
the number of available

seats in a hall was reduced fros

125 to 93. Calculate the percentage
decrease in the numberofavailable

seats.
(b)

(2marks)
************************ *+*** ****** **********************************************************

Mica invests a certain amount of money in a bank that pays compound interest at a rate

of2.5% perannum.At the end of2 years, the value of her investment is S7 564.50.

Calculate the amountMica invests.

Compound interest:A=P 1+ where,A =total amount
after nyears;

100

P=principal ororiginal value;

rate of interest per annum; n =number
of years

the money is invested

**************************************************************************************************************. ********

(2marks)

Total 9 marks

GO ON TO THE NEXT PAGE
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2 (a)

Simplifly

(1 mark)
(ii)

********************* * *
i * i ****************

(1 mark)(b) () Factorize:

a) y-

***************************************************** **********************************************

(1 mark)

b) -
**********

*******************************************************************************************

(1 mark)

ii) Hence, simplify the expression

******************************************************************************** **************************

(1 mark)

GO ON TO THE NEXT PAGE
01234020/J/CSEC 2023
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ne agram below shows 2 rectangles, M and N, with their dimensions expressed in

terms of x.

(c)

N +2) cm

(x-3) cm M

(3r+4) em
(x-3)em

Given that the difference between the areas of the two rectangles is 64 cm, show that

-2-35 0.

************************************************************************************************** ******** .
(4 marks)

Total 9marks

GO ON TO THE NEXT PAGE
01234020/J/CSEC 2023
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omgdiagram shows3
quadrilaterals, P.Q and R on a square grid. Q and R are the

imageof P atter it underwent 2 different
transformations.

GO ON TO THE NEXT PAGE
01234020/J/CSEC 2023
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(a) On the grid on page 9, draw the image of quadrilateral
Palter a

(mark)
translation by the vectorL .Label this image P')

(2marks)
(i) reflection in the liney =0.Label this image p"

(b) Describe fully a single transformationthat maps Quadrilateral
P onto

)Quadrilateral

************** ***********************
**

************************ ** ************************

Y *********************Y*'******************
*********************************************"***********

*********

***************. *** ** **** **************************** *******

***** **************************** *******************************************
********

****** ******************************************************************************

*************************** ******...* ***.********************************************
*****

(3marks)

Gi) Quadrilateral R.

*****************************************.**..****************************************

***************************************************************************************************

************************************************"********

*********************.************* ***********************************************"

********** ************** ***********************************************

****************************************************

3 marks)D

Total 9marks

GO ON TO THE NEXT PAGE
01234020/J/CSEC 2023
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4 Lines 2 andMaredrawn on the square grid below.

(a) Write down the coordinates of the)x-intercept of Line L

***************************************** ***********

(1 mark)

(ii) y-intercept of Line M.

*************************************************** ***.*******. ****************************

(1 mark)

GO ON TO THE NEXT PAGE
01234020/JICSEC 2023
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(b) The equntion of Line1.is x+ 2y-6-0. Find the value of k given
that the point (9,)

lieson Line L.

********************************* *
************** * ******************* *************************************

(2 marks)

(c) Find the equation of Line M, in the form y= mx + c.

************************************* ************
e******************

**********************************************

(2 marks)

(d) Show by calculation, that Line L and Line M are
perpendicular.

*************************************************. **************************************** ***************

(2 marks)

Line L and Line M representthe graph of a pair of simultaneous equations. Using the()
graph on page 11, write down the solution to the pair of simultaneous equations.

* ****************************************************************

(1 mark)

Total 9marks

GO ON To THE NEXT PAGE
01234020/J/CSEC 2023
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The

cumulative frequency curve below showsinformationabout the times taken by 200studensto solve a Mathematics
Olympiad problem.

200

180

160

140

120

Cumululative

1004frequency

80

60-

40-

20

10 20 30 40 50 60O
Time (minutes)

(a) Using the cumulative frequency curve shownabove, find an estimate for the

(i) numberof students who took more than 50 minutes to solve the problem

**************** ** ****.* ********************
******

(1 mark)

i) median time taken to solve the problem

(1mark)

GO ON TO THE NEXT PAGE
01234020/J/CSEC 2023
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probability
that a stodent choven at randonm took at most 28 minites to solve the

problem

(i)

****** vs ***********************************iv
v

(2 marks)

(b) )USing the cumulative frequeney curve on page 13, complete the table below.

Frequency
x Midpoint

fe)

Time
Midpoint Frequeney

(minutes)

1-10 5.5 12 66

11- 20 15.5

21 30 25.5 42 1071

31 40 35.5 84 2982

41 50 45.5

51-60 55.5 2224

3 marks)

ii) Use the information in the completed table above to calculate an estimate of the

average time taken by the students to solve the problem.

****** ************************ **********************

(2 marks)

Total 9marks

GO ON TO THE NEXT PAGE
01234020/J/CSEC 2023
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tnthisqnetion,use

The dingram below showsa scaled drawing of a nmning track It eonsists of a rectangesemicircleswith diametersN and MP INMP-49mand LM NP-98m

49 m

98 m -P

(a) (i) Show that the TOTAL length of the running track is 350 m.

************************.* **************************************

(2 marks)

GO ON TO THE NEXT PAGE
01234020/J/CSEC 2023
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Naan walks
at a constant rate of 14 m/s., Calculate the time it will take him

to walk 7 laps around the track.

******** *************** ************** *************************************

(2marks)

(b) Tafari runs one lap of the track in 68 seconds.

Determine the number of laps Tafari can complete in one hour, running at the same

speed.

)

(2 marks)

Nathan completes running one lap of the track every 72 seconds. Tafari and

Nathan start running at the sametime from point L on the track. Each completed
a numberof laps of the track. Calculate the LEAST number of laps that each will

complete before they are both at point L again at the sametime.

i)

Tafaricompletes.. aps.
(3marks)

.laps and Nathan completes.
Total 9marks

GO ON TO THE NEXT PAGE

01234020/J/CSEC2023
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The grid below showsthe first 3 figures in a sequence. Each figure is made using 8sesquares of unit length that are both coloured (shaded) and white (unshaded)

Figure 1
Figure 2 Figure 3

(a) In the space provided below, draw Figure 4 of the sequence.

Figure4

(2 markks)

GO ON TO THE NEXT PAGE
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(b)

nenumberofcoloured squares, C, the total number of
squares,

7
and

the
perimeter

of the

follow a pattern. Study the patterns
in the table below and answer the questions

that follow.

Complete Rows (i). (Gi) and (ii) in the table below.

Figure
Number() Number of Coloured

Squares (C)

Perimeter of Total Number

Figure (P) of Squares (7)

1

12 (1+2)-9

16 (2+2) 16

20 (3+2 25

11
52 (2 marks)

(i)
49

(23 +2)=625 (2marks)

(iii)

(3 marks)

(c) How many white squares are in Figure 11.

****************************************************************************

(1 mark)

Total 10marks

GO ON TO THE NEXT PAGE
01234020/J/CSEC2023
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SECTION II

AnswerALL questions.

ALGEBRA, RELATIONS, FUNCTIONS AND GRAPHS

8. The
functions/,g and h are definedas follows:

f)=4x-1,g(v)=x'-5and h(x)=3'
(a) Find

(i) g-2), in its
simplest form

************************************

(2marks)

(ii) f(11)

****************************
*****************

(2marks)

(b) Determine the value of hh(1).

*********************

(2marks)

GO ON TO THE NEXT PAGE
01234020/J/CSEC 2023
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(c) The funetion fis defined as follows:

f:x>r-x-2.

Completethetable below and plot the graph for the function(x)=x'-X-2 on the

grid that follows.
(Usea scale of 2cm to represent 1 unit on both axes.)

2 -1 0 2 3

fix) 0 0 4

(6 marks)

Total 12 marks

GO ON TOTHE NEXT PAGE
01234020/J/CSEC 2023
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GEOMETRYAND TRIGONOMETRY

(a) arepoints on the circumference ofa circle. 7Vis a tangent to the circle at.
UW is a diameter of the circle and triangle WXU is isosceles.

9.

W

Using appropriate theorems, state THREE reasons that explain why the measure ofAnglez

is 45°.

Reason 1
**************

Y ************************************************************************

************

******************************************************************** **** ****

**************** ************** **********************

Reason 2 ***************.*************** ***************** ******************

*************** *************************************** *********.

*************. .. **************************************************

Reason 3 ***********
*************************************************************************************

**************************************************************************************************************

*****.*******************************************************************************************.****

(3 marks)

GO ON TO THE NEXT PAGE
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he dingram below howsacircle with diameter KF Line EFG is a fangent to the eirele

tThe points H. K and lieon the circumfereneeofthe cirele

(b)

19

Byshowing EACH step in your work, where appropriate, find the value for EACH of the

following angles:

Angle x

*
******************************************************************************************" *******

(1 mark)

i) Angle y.

************************************************ ******* ** .
(2 marks)

GO ON TO THE NEXT PAGE
01234020/J/CSEC2023
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heneaagram below shows 4 points. P O.R andSon level ground, where pis

()
placed tomarkthe

outline for a
foundation.

153 m
29

83 n

110

m

() There is a vertical post, RT, at R. From O, the angle of elevation of the top of the
post, 7,is 21°. Find the heightof the post.

******************************************************************************************************************

(2 marks)

GO ON TO THE NEXT PAGE
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(i) enthat the
length OSis 135 m, caleulate the perimeter

of the foundation P'oRs

************ r **************

(4 marks)

Total 12 marks

GO ON TO THE NEXT PAGE
01234020/J/CSEC 2023
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VECTORSAND MATRICES

() Three matrices O, R amd S are as
follows

10.

-3
9

(i)
ENplainwhy the matrix productOS is NOT possible.

************** ********* + ********* r s*****u****************

*************** t
*********** ******* iss ***s**ssss*****

***********
************ ********* i ** *** ********************

******* *
************* *************i * ** *** ****************************"

(1 mark)

i) State the orderofthe matrix product SR.

*********** * * ********** ******************************

************ * * *******************************

(1 mark)

ii) Calculate the matrix product QR.

************************************************************************************************* ***

(2 marks)

GO ON T0 THE NEXT PAGE
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(b) Given thatA= determine the valueofrwhen|4=5.

* ****************************

(2marks)
*********

In the diagram below, OPQ is a triangle.
ARB and A00 are straight

lines.

Bis the midpoint ofPO.
R is the midpoint of AB.

OR:RP=1:3.

(c)

OP 4a and OQ =8b.

Find, in terms ofa and/or b, in its simplest form

PO

****************** *****************************************

(1 mark)

GO ON TO THE NEXT PAGE
01234020/J/CSEC 2023
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(i) PR

******** i
******"************* 4 *********

(2 marks)

(ii) RB

**********************
*************

***************************************

3 marks)

Total 12 marks

END OF TEST

IFYOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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