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READ THE FOLLOWING INSTRUCTIONS CAREFULLY.

1. This paper consists of TWO sections: I and 11,

2. Section I has SEVEN questions and Section 11 has THREE questions.

3. AnswerALL questions, writing your answers in the spaces provided in this booklet.

4, Numerical answers that are non-exact should be given correct to 3 significant
figures or 1 decimal place for angles in degrees unless a different level of accuracy
is specified in the question.
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6.  All working MUST be clearly shown.
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LIST OF FORMULAE

Volume of a prism

Volume of a cylinder
Volume of a right pyramid

Circumference

Arc length

Area of a circle

Area of a sector

Area of a trapezium

Roots of quadratic equations

Trigonometric ratios

Area of a triangle

Sine rule

Cosine rule
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7 = 4h where A is the area of a cross-section and / is the perpendicular
length.

V= nr*h where ris the radius of the base and 4 is the perpendicular height,
/= %Ah where A is the area of the base and / is the perpendicular height.

C = 2nr where r is the radius of the circle.

8= 320 x 2mr where 0 is the angle subtended by the arc, measured in
degrees.

A = 2 where ris the radius of the circle.

320 x 2 where 0 is the angle of the sector, measured in degrees.

A=

= ;— (a + b) h where a and b are the lengths of the parallel sides and A

is the perpendicular distance between the parallel sides.

Ifax*+bx+c=0,

b+Vh-
then x = M
2a

sii 0 = length of opposite side

length of hypotenuse

_ length of adjacent side Opposite

cosO =

length of hypotenuse
G = length of opposite side Adjacent

length of adjacent side

Areaof A =;— bhwhere b is the length of the base and 4 is the perpendicular
height.

Area of A ABC = %ab sin C

Area of AABC = Vs(s—a)(s—b) (s —¢) B
|
where s = % z Ih S
a - b = c C I_'|\l, A
sin 4 sin B sin C < b >
a*=b*+ 2 — 2bccos A
GO ON TO THE NEXT PAGE
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SECTION I
Answer ALL questions.

All working MUST be clearly shown.

L (a) (i) Calculate the value of ¥(7.1)? + (2.9)?, giving your answer correct to
a) 2 significant figures
1 2 41
gy yea = e pbauh Al
.......... 1.
(1 mark)
b) 2 decimal places.
(1ma|—k)
(i) Write the following quantities in ascending order.
127 046, 47%
25
L Y
0 "’\% 0 'L('_]
y V) / )
........... i N 1L LSS
(1 mark)
GO ON TO THE NEXT PAGE
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(b) Mahendra and Jaya shared $7 224 in the ratio 7:5. How much MORE money does

Mahendra receive than Jaya?

Dgorty ~ 70 =) (k= 12249 = oy
2

(1 W ho1 8\ — (5 X ho> 9\

....................................................

(2 marks)

........................................................................................

(c) The present population of Portmouth is 550 000. It is expected that this population will
increase by 42% by the year 2030.

(i)  Write the number 550 000 in standard form.

AN

................................................................................................................

(1 mark)
(i)  Calculate the expected population of Portmouth in 2030.
U2 S50 060 -
= X 2T = TR oo
oaon \
181000
....................... (1mark)
GO ON TO THE NEXT PAGE
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(d)  The graph below can be used to convert between United States dollars (US$) and Eastern
Caribbean dollars (ECS).

Y

4 Db 0 00 0 & ¢-¢ ¢ $-¢ 9 P B 3

3 i ,fIIﬂ.llI:/.i:l
uss {1 R B e e et

2 T

1 ELET . |

T2 3 4 5 6 7 8 9 10 x
ECS

Using the graph,

(i)  convert US$2 to ECS.

From QW@\’\ h5 5\{\@\,\}\(\ 0,

.................................................................................................................................

(1 mark)
(ii)  convert EC$70 to USS.
‘I\:ro\IV\ %‘-qph\_ ,9 $7EL: g 2&: bo U\(D
X0} AJ0EC= 4 2b6VU6
................................. G L e
(1 mark)

Total 9 marks

GO ON TO THE NEXT PAGE
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Laura needs to put mesh around two seedbeds to protect her seedlings. Altogether, she uses
60 m of mesh. One of the seedbeds is a rectangle and the other is a square, as shown in the diagram
below.

S

Seedbed X Scedbed |y

The width of the rectangular seedbed is x metres. The length of the rectangular seedbed is 3 times
its width. The length of a side of the square seedbed is y metres.

(a) Using the information given above, derive a simplified expression for y in terms of x.

—_—

LAy B A A U(UA:(()@

R %—L\tﬁ = 60
au = bo ~ DL

.........................................................................................................................................
seesee

(2 marks)

GO ON TO THE NEXT PAGE
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(b) The area of the rectangular seedbed is equal to the area of the square seedbed.

(i)  Use this information and your answer in (a) to write down a quadratic equation,
in terms of x, and show that it simplifies to

X2 — 60x +225 = 0.
ASL(WQ >V¥m _ LB
x5 o T
& (5207 = Bt

o 225-601TULT = 31"

DO NOT WRITE IN THIS AREA

=) L= =60 +215 o
- T \D ........ L (zm"ks)

1: (i)  Solve the equation x2 — 60x + 225 = 0 using the quadratic formula.

3 T

x fughy o=-bt Wb’ -uac

g Lo

z

£ L= b0 3 ) Fbof- H(e)

= s

g:

8 pAs 30 +\6,Jg S 30~I6J€— .
(3ma,-ks)

rF

; (iii)  Calculate the TOTAL area of the two seedbeds. Rv_(q\\: 8 =\ -2

AY‘M: A(X/%S = ’%17?-\— \31 \3: 15 -2 (_—SO‘HQ"\_{-\

) 2 y= (~4s <143 )

fro < g(loi\éﬁ\ +(;L\5;30ﬁ3 . bfﬁ:(—qsﬂoﬁy
- 18803, 07 42 wy 1+ G 92 56 A Bualky

---------------------------------------------------------------------------------------------------------------------------------

(2 marks)

Total 9 marks

DONOT WRITE IN THIS AREA

GO ON TO THE NEXT PAGE
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(a) A vertical flagpole, FP, stands on horizontal ground and is held by two ropes, PG and PR,
as shown in the diagram below.

PG =18 m, FR=9.7 mand angle FGP = 38°.

P
18 m )I.tm 4.9 m

38° 1
G Fe———97m ——»R

(i) Calculate the height of the flagpole, FP.

B~ O N 4v3p=> T ¢
ft > S

D genip= TP
TP =11 m

---------------------------------------------------------------------------------------------------------------------------------

(i)  Find PR, the length of one of the pieces of rope used to hold the flagpole.

PR= () @)
PR~ | (u-n+(QnY
PR= 14 -Bm

.................................................................................................................................

(2 marks)

GO ON TO THE NEXT PAGE
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(b)  In the diagram below, PQ is parallel to MN, LRT is an isosceles triangle and SLT is a
straight line.

P
M N
Find the value of x.
Fom A LRT 2 Ro"= 237 ¥
190 =29 = 2a
32 = 2n
a= b’
Swig a=14" , x =76
GO ON TO THE NEXT PAGE

01234020/MJ/CSEC 2024

L ]




Page Fl

(c)  The diagram below shows a shape, 7, and its image, 0 aftera transformation,

iy
10 B

(i)  Describe fully the single transformation that maps Shape T onto Shape Q.

................................................................................................................................
................................................................................................................................
.................................................................................................................................

.................................................................................................................................

(2 marks)

(ii)  Onthe diagram above, draw the image of Shape T after it undergoes a translation
by the vector [_é] . Label this image M. (1 mark)

Total 9 marks

GO ON TO THE NEXT PAGE
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(a) A rectangle, PORS, has a diagonal, PR, where P is the point (3, 10) and R is the point
(4,-4).
22 (ﬂ 2

(1)  Calculate the length of the line PR.

.
)

= J G+l -y

= (q +3Y_ {_—(—L‘\-‘O\l _‘ﬂ_’\l*(‘“{\?
ek

...................
..........................................................................................................

(2 marks)
(i)  Determine the equation of the line PR.
M= Yoy =y 20 = -4 L
A Uy U\ + 3 R
A Y|
f)\%‘\/\ M= -2 and P(~%/lo§ " \3\\3\:‘(\/\(3(—30\
= %—l\ﬂ = ~7,[7u—3\
=) Uj___\\') - =2 "‘6
DEIE T EN0 s
.............................................................................................................. -
\ﬁ:‘li +
GO ON TO THE NEXT PAGE
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(b) Two functions, fand g, are defined as follows.
S(x)=3x+1 and g (x) =x%

Find, in its simplest form, an expression for

D) f(x-2)

"
4(1—7,\ = %/(\;“7—3 |

- -6+
é()&—L\ = % -5

DO NOT WRITE

................................................................................................................................

(2 marks)
()
(i) gQ@x+2)+10.

PR
= (3yx2) t10

e Y

=\ (gDL—FL\ (?\‘/7‘”
"

:B Q2 -6 rbryy 19

YTWRITEINTHIS AREA. .

\—I—\O

.................................................................................................................................

Total 9 marks

<

GO ON TO THE NEXT PAGE
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5. (a) Mr Morgan administered a spelling test to his class. The table below shows the number
of words out of 10 that each student spelt correctly.

2| Numberof Words 5 6 7 8 9 10

[ | Frequency 8 4 2 2 3 4

(i)  For the data set shown above, state the

a) mode

Swirdy B Ah mode e = oers e most
“Cflétuuf\\’

W O
........................................................................................ o
b) median.
~
S1991505151%:5, b bibyby 77 79,3 4001011000,
Nond ilg
_________ 4 e
..................................................... o

(i)  Calculate the mean number of words spelt correctly.

1: S e - Loty Hy e1p F27 fuo

< £ R

.................................................................................................................................

(2 marks)

GO ON TO THE NEXT PAGE
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(b)  The attendance officer at a particular school recorded the time, #, in minutes, taken by
each student in a group to travel to school. The data collected is shown on the cumulative
frequency curve below.

I\

220

= =
= 3
™

DONOTWRITE IN THIS AREA

—
[=a)
(=]
4 o~
o

p—
[
<

Cumulative frequency
=
[—]
S~

[
(=4
(=}

80
6%60

40

7
R

0 10 20 30 40 50 60 70 80 90
Time, t (minutes)

20

f‘
3
BN
FWRITE IN THIS AREA

]

Using the cumulative frequency curve, find an estimate of

(i)  the number of students who took at MOST 32 minutes to travel to school

6L Chudenks

.................................................................................................................................

3
:::.g
5
B
S
2
=
5
=

]
73

03

GO ON TO THE NEXT PAGE
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(ii)  the inter-quartile range.

TaR= up -L &

= 2L mng

..................

(2 marks)

...............................................................................................................

(c) The letters in the word “POSITIVITY” are each written on separate cards and placed in
a bag. Dacia picks 2 of these cards, at random, with replacement.

Pl |O|S||I||T||I||V||I||T]|Y

| 2 3 & 5 R ) ) q lo
Find the probability that she picks the letter “I" then the letter “V”.

Wj)ﬂnm\}\: 3oL 1 =y

U] ‘\}3\ 10
/) N\
P blv)
U
/s
(2marks)
Total 9 marks
GO ON TO THE NEXT PAGE
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6. [In this question, take n = 2—72 J

(a) The diagram below shows a gold bar in the shape of a trapezoidal prism. Its volume is
2 886 cm’. The length and height of the prism are indicated on the diagram.

\/; /ArXBl.’L / 8.72 em
S A

g\(l /A\:q'Z,S(»: o

2936 W

(i)  Calculate the area of the shaded cross-section of the trapezoidal prism.

.................................................................................................................................

(i)  The cuboid-shaped gold bar shown below has the same volume as the trapezoidal
prism-shaped gold bar displayed at (a).

hcm

8.2 cm

30.6 cm

Calculate the height, A, of the cuboid-shaped gold bar.

\/T‘"blpdlibA :UC\A\()oié y I8 = 20 X F L x i

S h= 2386
206 x 9.2

.................................................................................................................................

GO ON TO THE NEXT PAGE
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(b) The trapezoidal gold bar is melted down and all the gold is used to make SIX identical

spheres.
Calculate, for EACH sphere of gold, its

(i) radius

[Thc volume, V, of a sphere with radius, ris V= % rrr‘]

2836 = 6LN¢ 2836~ é»%wg

23%b = 24 72

7' 7 1 e 1

Page 19 I

% - b E
=y 2336 =3 (B 2394 = b ¢
P S \ 3(Moio -
- ’L?}‘M’(,]—Z_é = WL oy o 3B
=YEPRYARVN =U 3h
T (3marks)
(i1)  surface area
[The surface area, 4, of a sphere with radius r, A = 4zr>.]
b
Gh = Ly x LT x (1 136)
B
o ;Q (W k
..................... -
GO ON TO THE NEXT PAGE
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(iii)

ad BT IR e 2% A

Page TFI

mass, to the nearest kilogram, given that the density of gold is 19.3 g/cm’.

mass ]

[Density S

@-:/W_\ :)W\l QY\}

y
d
M= @u%x(%“% X(”“%ﬁ)

M = 91,%7&3

..........................................................................................................................

(2 marks)

Total 9 marks

GO ON TO THE NEXT PAGE
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The diagram below shows the first four diagrams in a sequence of regular hexagons. Each regular
hexagon is made using sticks of unit length.

o B ¢ ¢

Diagram 1 Diagram 2 Diagram 3 Diagram 4

(a) Complete the diagram below to represent Diagram 5 in the sequence of regular hexagons.

(2 marks)

GO ON TO THE NEXT PAGE
01234020/MJ/CSEC 2024
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(b) The number of regular hexagons, H, the number of sticks, S, and the perimeter of each
figure, P, follow a pattern. The values for H, S and P, for the first 4 diagrams are shown
in the table below. Study the pattern of numbers in each row of the table and answer the
questions that follow.

Complete the rows marked (i), (ii) and (iii) in the table below.

Diagram Number of Number of -
Number Hexagons Sticks S
(D) (H) ) (P
l 3 15 12
2 5 23 16
LN =LY 3 7 31 20
ln= Uj 4 9 39 24
n=21%
\(i) 5 il L O i 28 (2 marks)
AV,
W | Lo 47 1510 [ . rimriseseepises (2 marks)
(iii) n JZH“L" ........ % v\_\’/’ ........ YL&D\(\I\‘\\ (3 marks)

(c) Skyla says that she can make one of these figures with a perimeter of EXACTLY 1 005.
Explain why she is incorrect.

.............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................
..............................................................................................................................................

(1 mark)

Total 10 marks

GO ON TO THE NEXT PAGE
01234020/MJ/CSEC 2024
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SECTION 11
Answer ALL questions.
ALL working MUST be clearly shown.

ALGEBRA, RELATIONS, FUNCTIONS AND GRAPHS

8. (a) The functions fand g are defined as follows.

2x—1
3

S(x)= and g(x)=5-x%

MO ATOT /R TTT IR TIIIC 4N 4

(i) Determine the value of
a) g(2)
L
@(z\ > 52

\(_(

—

............................................................................................................................

TRA AT T e B W T

.................................................................................................................................

(2 marks)

- 4.5 5

t:t_{:
8
=3
]
B
]
:::.&
=
N
.:._h_
A
&3
e
£
=
B3
:::S
i
B
i

GO ON TO THE NEXT PAGE
01234020/MJ/CSEC 2024
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(i)  Derive an expression, in its simplest form, for /g (x).

161 2 = | -03“— g~17*
>

7 2
RS
....................................... :
N | (DC - 3’,\@ ....... (1% ..... L’jf }(m”ks)
3 - = o
GO ON TO THE NEXT PAGE
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(i)  Sketch the graph of the function g(x) in the space provided below. On your sketch,

indicate the maximum/minimum point and the roots of the function. E

&

A X

L > 5

9257 E
' ] / E

e naal N

e A
2 &

7 3 ; 3

(O
N
I
.
B
5

U DONOT WRITE INTHIS AREA

(3 marks)

R Pt ek ¢ ot 1 e AU

GO ON TO THE NEXT PAGE
01234020/MJ/CSEC 2024
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(b) The graph below shows a quadratic function.

)

v

Y S N

sl
LA

o

L) R

Pt e
4

(i)  On the grid above, draw the tangent to the curve at x = 1. (1 mark)

(ii)  Use the tangent drawn to estimate the gradient of the curve atx = 1.

M — L\—\\(O - -G
116 -0 N5

(2 marks)

GO ON TO THE NEXT PAGE
01234020/MJ/CSEC 2024
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(iii)  Write down the equation of the tangent in the formy =mx +c.

8\\\%\\ ot ™= 5

01234020/MJ/CSEC 2024

L

....................
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---------------------

---------------

Total 12 marks

GO ON TO THE NEXT PAGE
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GEOMETRY AND TRIGONOMETRY

9, (a) V, X, Y and Z lie on the circumference of the circle shown below, centre O, with diameter
VY. UW is a tangent to the circle at V. Angle VXZ = 62° and Angle XVY = 18°,
0
b)
/\ y
L} b°
= X
‘ ( 13 = \ba.so‘ <20

p = Ibo - G0t 5h) — e
LY~
d° %

. L/ Py 00.

¢ v

-~ b

d- C\da(u\ﬁ\ﬂ = 13 2

] b (; 0 o 180
0 = Qo- = L N 23
\} (]
s 1 4
U 'I

(i)  State a theorem that justifies the values of EACH of the following angles.
a) Angle b= 62°

....................................................................................................................

.....................................................................................................................

b) Angle ¢ = 124°

.................................................................................................................

T e s
: GO ON TO THE NEXT PAGE
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c) Angle OVIV=90°

......................................................

----------------------------------------
...............................................
..............................

(i)  Find the values of Angles a, d and e. Show ALL working where appropriate.
Za= [\ Y- ’L%

~ )

....................
...........................................................................................................

.................................................................................................................................

GO ON TO THE NEXT PAGE
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(b)  Thediagram below shows a quad,rjlateral PORS formed by joining two triangles, POS and

ORS.
205 %”f 205 (12 %28) =y
BV,

(i) Calculate the length of OR.

“)3 (ogee Rule
Yo V6T - 2 (L) s 25

.................................................................................................................................

(3 marks)

GO ON TO THE NEXT PAGE
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(i)  The bearing of P from S is 205°. Determine the bearing of

a) R from S

205~ (72%26\ ~1p¥

b
O
........................................................... g
|
b) S from P. i
v 0
Qo' — (& =24 |
i
0 ',
25
(zmarks)

Total 12 marks

b
E
|
|
|

GO ON TO THE NEXT PAGE
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VECTORS AND MATRICES

\?

(0. (@  Thedeterminant of the matrix [ K

s -v] is 24.

Calculate the value of v.

bokh > ad= Ve

-6y 410V = 1Y

= tu=2y
=H\U =
d

-----------------

as
.................
--------------------------------------------------------------------------------------------------------

(b) The matrices L and M are defined as follows.

e=(3 3 = 2)

Evaluate EACH of the following.

(i)  The matrix product LM

[qg z} {i\} i [\Z :l%?
- ij} )

.................................................................................................................................

(2 marks)

GO ON TO THE NEXT PAGE
01234020/MJ/CSEC 2024
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L O

= (4] (¢ _»\

(1)
19
RS

LI

\

.the inverse of L

ﬂ
\ NS
g (M

:> L:\ -

L[ —%)3\
—\ \_)
(5,

.................

.............
........................
..........................................................................

(c) 55)=[_i].

If P is the point (=2, 3), determine the coordinates of Q.

oh= (%)

............................................................................................................................................

(2 marks)

GO ON TO THE NEXT PAGE
01234020/MJ/CSEC 2024
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(d) In the pentagon OABCD, OA is parallel to DC and AB is parallel to OD.

— —
OD =24B and O4=2DC. OA =a and AB =b.

A b B
g AN
C
l_a
)
0 > D
Y
Find, in terms of a and b, in its simplest form,
_)
@ 4D — —( 1Y
2wy -0 O
.................................................................................................................. '(.i.mark)
—
@ . —h —arlh Ll a
1
=) DRkl O
(2marks)
GO ON TO THE NEXT PAGE
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— —
(iii)  State the conclusion about |AD | and |BC | that can be drawn from your responses

in (i) and (ii).

.........
.....................
............................................................
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Total 12 marks

END OF TEST

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