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2

MATHEMATICAL FORMULAE

Compound Interest

Mensuration

Trigonometry

Statistics

Total amount = P

a b c

)
1+ r

100

Curved surface area ofcone : ra'l

Surface area of a sphere = 4r I

Volume of a con"= !*'h
3

Volume of soher"= !*t
J

Area of trianele ABC: ]a6sinC'2

Arc length : rd, r*trere d is in radians

Sector area = !12e,where 0 isin radians

sirtA sinB sinC

a':b' +cz -2bccosA

Mean :

Standard Deviation =

Lr,-
Zr

Lf,'_
Zr

(rr.\'
l-'7l
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3

Answer all the questions

Bendemeer Secondary School
2021 End of Year Exam / Sec 3E / Elementary Mathematics paper I

I (a) When rounded offto the nearest thousand, x is 46 000. What is the smallest and largest
possible integer value of :r?

Answer (a) smallest : largest : t2l

(b) Convert 3 10 cm/s to km/h.

Answer (b) km,& t2l

Simplif,, , leaving your answer in positive index.

t2l

2

a

Answer

116
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4

compounded yearly. Find the interest rate per annum.

%l3l

3.

Answer

$8000 is invested in a fund which gives interest of $291.47 after 3 years. The interest is

4. (a) Express x - 17x + 12 in the form (x - P) -q.

Ansu,er (a) t2)

(b) Hence, solve x2 - l7x + 12 = 0

Answer (b) x =................... or t3l

Bendemeer Secondary School
2021 F;rd of Year Exam / Sec 3E / Elementary Mathematics Paper I
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5

5. Sketch the graph of y - (3 - x)(x + 8). Write down the coordinates of the tuming point and
intercepts clearly on the sketch. t3l

v

0 x

6 ABCDE is a regular pentagon and AEF is a straight line
Find, (a) z-ABC A

@\ LDEF
B

F

c D

Answer (a) LABC : ..... .........." [2]

(b) LDEF :..............." tll

Bendemeer Secondary School
202i End of Year Exam / Sec 3E / Elementary Mathematics Paper 1
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6

7

D

A B

In the diagram, lE is parallel to BD. Prove that L,BCD and LACE are similar.

8 The capacity of two geometricallY similar 6ottles are 1000 ml and 8000 ml.

(a) Given that the ratio of the height of the smaller bottle to the height of the larger bottle

is 1 : t, find the value offt.

Answer (a) k= t2)

(b) Find the base area of ttre smaller bottle if the base area of the larger bottle is 183 cm2'

Answer cm2 2

Bendemeer Secondary School

2021 End of Year Exam / Sec 3E / Elementary Mathematics Paper I
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7

9. ln the diagram,,43 has equation 3y: x * 10 and cuts the,r-axis at l(-10, 0)

B

A (-10,0)
x

c (4,-7\

(a) Given that B has y-coordinate : 8, find the coordiantes ofr.

Answer (a) B (........... , ..........) tll
(b) C has coordinates (4 , -7). Find the equation ofthe line 8C.

Answer (b)

(c) Find the coordinates of D such that ,,{.BCD is a parallelogam.

t3l

Answer (c) D (.. . . ... , ..........) t1l

Bendemeer Secondary School
2021 End of Year Exam / Sec 3E / Elementary Mathematics Paper 1
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8

10.
1 t2)(a) Sketcb the SraPhY = -;.

v

x1 x
x

1 t
X -1 x

(b) If(-3 , ft) is a point on the graph, find the value of lr'

Answer (b) n =............... [1]

(c) Explain why the graph y - - 1 does not pass through the origin'
x

Answer (c)

Bendemeer Secondary School
2021 End of Year Exam / Sec 3E / Elementary Mathematics Paper I
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e

11. (a) ln the diagram, tan 0 = 1, write down the value of sin a and value of cos a.

A

a

B c

Answer (a) sin a :

cosa: t3l

@) In the diagram, PQRS is a rhombus of sides 4;r cm and area 2'72 cr*.
Find the value of:r and ofy. [Area ofrhombus : base x perpendicular height]

s R

4x

P o
4x

Answer ft) x: cm [2]

130"

I,t

I

/ = ...... ... ... ... cm [2]

Bendemeer Secondary School
2021 End of Year Exam / Sec 3E / Elementary Mathematics Paper 1
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12. The scale on a map is given as I : 50 000.

(a) The length of a road is 14 km. Find its length on the map in cm'

Answer (a) cm [2]

(b) The area of a field is 0.48 cm2 on the map. Find its actual area in m2

Arcwer (b) m2 [2]

BP- 123

10

Bendemeer Secondary School
2021 End of Year Exam / Sec 3E / Elementary Mathematics Paper I
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or,
(e

I

5cm

13, The diagram shows a circle with centre, O and radius 5 cm.

R

a

P

(a) The area of the minor sector OPQR is 17 .5 cm2. Show that 0 : 1.4 radian. tll

(b) Hence, find the perimeter of the major sector OPSR.

Answer (b) Perimeter : cm [2]

(c) Find the area of the minor segmefi PQR

Awwer (c) Area: ............ ... cm2 721

BP-124

1l

Bendemeer Secondary School
2021 End of Year Exam / $qs 3E / Elementary Matlematics Paper 1
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14. ABCD is a field on horizontal gtound and lD is perpendicular to DC.

D

200 m 90m

c

A

240 m
350 m

B

(a)Fnd aABC.

Answer (a) IABC = o 
[4]

O) A model airplane, 20 m vertically above the ground' flies from I to C' Find the largest

angle of elevation of the airplane from D.

Answer (b) o 
[4]

BP- r 25

t2

End of Paper

Bendemeer Secondary School
2021 End of Year Exam / Sec 3E / Elementary Mathematics Paper 1
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l(a) 4s s00 ; 46 499

1(b) 11.6 km/h

4+
al

3) 1.20o/o

4@(x -!)
z

- 601
4

4(b) 16.3 or 0.738

s)
To be indicated in
sketch:
r-intercepts=-8,3
y-intercept = 24

TP: (-2.s ,30.25)

6(a) 108" 6@)72

Therefore, ABCD and L,ACE are similar
(3 pairs of equal corresponding angles)

8(a) k=2 8(b) 45.75 cm2

e(a)B(ra,8) eO)y=f,x-:lj,
9(c)D(-20,-ls)

l0(a)

-2

Passes through (-1 , 1)
and (l , -1)

lo(b) h = ] 101"1 -f is undefined

tt(a)i ; - 24

2S

11ft).r=4.71 ; y:14.4

12(a) 28 cm 12(b) 120 000 m2

13(b) 34.4 cm l3(c) 5.18 cm2

14(a) 38.2" l4(b) 13.70

BP- 126

l3

Answers

Bendemeer Secondary School
2021 End of Year Exam / Sec 3E / Elementary Mathematics Paper I

126

7) Il LBCD and L,ACE ,

aBCD: IACE (common angle)
zCBD = zCAE (conesponding angle)
LBDC: z.4EC (conesponding angle)

I



BP -127

Name:

DATE
DT'RATION
TOTAL

: 8 October 2021

: 2 hours
: 80 marks

BEN DEM.EER SECONDARY SCHOOL
2021 END;OF-YEAR EXAMINATION .i

SECONDARY 3 EXPRESS
Elementary.'Mathematics PaPer2'
4048t02" , '

READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on all the work you hand in'

Write in dark blue or black pen on both sides ofthe paper.

You may use a 28 pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correction fluid/tape

Answer all questions on the question booklet unless otherwise stated by the question.

All the diagrams in this paper are not drawn to scale.

lfworking is needed for any question, it must be shown with the answer'

Omission of essential working will result in loss of marks.

The use of an approved scientific calculator is expected, where appropriate'

Ifthe degree of-accuracy is not specified in the question, and if the answer is not exact, give the answer

to three iignificant figures. Give answers in degrees to one decimal place'

Fora, usJ either yorir calculator value or 3.142, unless the question requires the answer in terms of
lf-

At the end of the examination, fasten all your work securely together'

The number of marks is given in brackets [ ] at the end of each question or part question.

The total number of marks for this paper is 80

ClassRegister No
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This document consists of 17 printed pages including this cover page
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MATHEMATICAL FORMULAE

Compound Interest

Mensuralion

Tigonometry

Statistics

Total amount : P 
[, 

., 
*-)"

Curved surface area of cone = to'l

Snrface area ofa spherc: 4 n *
I

Volume of a cone= !*2h
)

Volume of sphere = 1773

Area of triangle ABC : ab C

Arc length : rd, ttere 0 is in radians

I
2

sln

Sector area 2d, u,here d is in radians
I

z

a b c

sin,4 sinB s'in C

a2 =b2 +c2 -2bc cns A

Mean:

Standard Deviation :

Zr,
,7
Zr,' _
Zr

PartnerlnLearning
128
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1. (a) 2x2 +73x+21
x2 -9

Simplifu

Answer (a) t3l
(b) Solve 2x2 +x=LS

Answer (b) x: or t3l
(") 1i; E*p."ss as a single fraction

L _L
2-a o+5

(ii) Solve
,., 64b'=-

b

Answer (c) (i) L2)

2b:

Bendemeer Secondary School
2021 End of Year Examination / Sec 3E / Elementary Mathematics Paper 2

PartnerlnLeaming
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2 In the diagmm, LABE and AACD are similar. 2AB : 3BC and ED: 12 cm.

E D

B

c

(a) Find lD

Answer (a) cm [2]

(b) Given that ar ea of LAB E : 27 cn? , find

(i) arca of BCDE

Answer (b)(i) cm2 ;31
(ii) area of ABCE

Answer (b)(ii) cm2 721

Bendemeer Secondary School
2021 End ofYear Examination / Sec 3E / Elementary Mathematics Paper 2

PartnerlnLearning
130
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\.I

5cm

3 A rectangle has length x cm and breadth (, - 4) cm. The shaded part shows a traPezium

which is cut out of the rectangle.

Xcm

(x-4)
cm

(a) Form an expression, in terms of.r, to show the area ofthe trapezium

Answer (a) .... t1l

(b) When the trapezium is cut out of the rectangle, I ofthe rectangle is left. Form an equation

in ;r and show that it reduces to 3x2 - 3Zx - 100 = 0 t3l

Answer (c) x:............. or l2l
(d) Hence, find the dimensions of the rectangle.

Answer I

Bendemeer Secondary School
2021 End of Year Examination / Sec 3E / Elementary Mathematics Paper 2

PartnerlnLeaming
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Page 5

(c) Solve the equation 3x2 - 32x - 100 = 0.
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4. A boat started at the jetty (.r1 and travelled 370 m to ,4 at a bearing of 1 1

made its way to .B along the path AB.
from -/. It then

N

I J

370 m

480 m

(a) FindzJBA

(b) Find the bearing ofJ fiom B

Bendemeer Secondary School
2021 End ofYear Examination / Sec 3E / Elementary Mathematics Paper 2

PartnerlnLeaming
't32

a

Answer (a) " t2l

" 12)Answer ft)

Page 6
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(c) Another boat started at a point c 370 m north of-I. It traveiled an arc with J as the cenke

to reach A.

(i) Find the distance travelled by this boat'

Answer (c)(i) ml2l

(c) (ii) Find the area bounded by CJ, AJ ar,d the arc CA.

Answer (c) (ii) m'12)

Bendemeer Secondary School
2021 End ofYear Examination / Sec 3E / Elementary Mathematics Paper 2
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Plan A Plan B

. 5% deposit

. Simple interest of 1.78% per
annum of the remaining amount

o Monthly instalments to be paid
over 6 years.

. No deposit
o Monthly imtalrnents of

$1 140 to be paid over 8
years.

BP- 134

5. The cash price of a car is $95 000. There are 2 plans to pay for the car.

(a) Calculate the monthly instalments under Plan A

Answer (a) $

O) Find the total amount paid under Plan A.

Bendemeer Secondary School
2021 End ofYear Examination i Sec 3E / Eiementary Mathematics Paper 2

PartnerlnLearning
1U

t3l

t2)Answer (b) $
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(c) Find the total amount paid under Plan B.

(d) Ian prefers Plan A. What can be one ofhis reasons?

(e) Tina prefers Plan B. What can be one ofher reasons?

Bendemeer Secondary School
2021 Erd of Year Examination / Sec 3E / Elementary Mathematics Paper 2

PartnerlnLearning
135

Answer (ct) """' tll

Answer (c) $..................... t2l

Answer (e) ......' tll
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6. The Intemational Tenni5 f'eds1a116n (ITF) defines the olficial diameter ofa tennis ball as

6,54 - 6.86 cm. Pressurised tennis balls are usually packed in airtight cans s6ltaining thee
balls.

Source of image - httrrs:/,'tasks.illustaati\ emathemalics.or& con tept -slandardsltasks/5 l2

In this question, we take the diameter of a tennis
ball to be 6.86 cm.

.......cm2 121

Bendemeer Secondary School
202 I End of Year Examination / Sec 3E / Elementary Mathematics Paper 2

PartnerlnLeaming
136

Answer (a)

Page l0

(a) Find the total surface area ofthe material used for the cylindrical can.



BP-137

(b) A manufacturer is thinking of changing the packaging ofthe can from a cylinder to a

cuboid. Find the total surface area ofthe material used for the cuboid can.

source ofimage - httDs:/ hemathlab.cor/seometry'/section1o/sDhere'Tennisballcontaioer'htm

Answer (b) .. cmz 121

(d) Besides cost, what else does the manufacturer have to consider if the packaging is

changed?

Answer (d) tll

Bendemeer Secondary School
2021 End of Year Examination / Sec 3E / Elementary Mathematics Paper 2

PartnerlnLeaming
137

(c) 24 cans of tennis balls are packed in a carton box in 4 rows by 6 columns'

Does the manufacfirer require carton boxes ofa different size if the can is changed

from a cylinder to a cuboid? Explain. t2)

{t

Page 1 1
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7 Answer the whole of this question on a sheet of graph paper.

The variables x and 7 are connected by the equation y - 2f - lx - 2.

Some conesponding values of:r andy are given in the following table.

x 1 - 0.5 - 0.2 0.5 1 1.5 1.8 2

v - 8.25 - 3.67 - 2.08 p - 1.92 - U.JJ 4.25 9.06 13.33

(a) Find the value ofp, conected to 2 decimal places.

Ansu,er (a) p:....... . .......... tll
(b) On the axes provided on Page 13, plot the points given in the table andjoin them with a

smooth curve. t3l

(c) Use your graph to find the solution of 2x3 -lx - Z: O.

Answer (c) x :

(d) By drawing a tangent, frnd the gradient of the curve atx = 1.2.

t1l

Answer (d) t2)

(e) By drawing a suitable straight line, solve 2x3 +21x - I = O.

Answer (e) x : t3l

Bendemeer Secondary School
2021 End of Year Examination / Sec 3E / Elementary Mathematics Paper 2
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Answer 7

Bendemeer Secondary School
2021 End of Year Examilation / Sec 3E / Elementary Mathematics Paper 2
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8. (a) Solve the inequalities and represent your solution on the number line.

71x *9 3+r
4 <-< l3+6x

Answer (a) t5l

I iiitr-T I

tll

Bendemeer Secondary School
2021 End of Year Examination / Sec 3E / Elementary Mathematics Paper 2
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(b) The line 2y = 9x - 18 intersects the x-axis atP and the line y - 2x = 5 ar Q.

(i) Find the coordinates ofP and Q.

Answer O)0 P (..........

Q(........

.........) t2I

.........) t2l

(ii) Find the distance PP.

(b)(ii) Distance P8: units [2]

Bendemeer Secondary School
2021 End ofYear Examination / Sec 3E / Elementary Mathematics Paper 2

PartnerlnLeaming
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9 (a) The diagram shows the interior of a drawer in which IBCD is the horizontal rectangular
plare and PQCD is vertical.

50 cm a

20 cm

c

65 cm

A B

(i) Find zDAC.

Answer (a)(i).. .. . . .....'tlI
(ii) If M is the midpoint of DC, find the length of MB

Answer (a)(ii)

(iii) Find the angle of depression of .B from the midpoint of PQ.

cm [2]

2

F
M

\,

Answer a t

Bendemeer Secondary School
2021 End of Year Examination / Sec 3E / Elementary Mathematics Paper 2

PartnerlnLeaming
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(b) The diagram shows a logo made up of 3 sectors'

an angle of 0.96 radiart. OAB and OEF are identi
OCD has radius 8 cm and is subtended by
cal sectors of radius 5 cm and each

subtended by an angle of 0.u14 radian.

The shaded regions are painted gold in colour.

c D

B

A F

o

(i) Find the perimeter of the logo.

Answer (b)(i) cm [2]

(ii) Find the percentage of the logo NOT painted in gold'

Answer
End of Paper

Bendemeer Secondary School
202 I End of Year Examination / Sec 3E / Elementary Mathematics Paper 2

PartnerlnLeaming
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Answers

7(a) P = -1.9s

7(c) 1.05 + 0.05

7(d) Gradient = 8.31 + 2

7(e) Equation of the line Y:-x+ 5

Solution from the graph: .x : 1.45 + 0.05

8(u) -2rr1 <, < -1
80) (i) P(2, 0) ; Q$.6,16.2)

8(bxii) 16.6 units

9e/1i) 37 .6' (ii) 69.6 cm (iii) 16.0"

9b(i) 28.08 cm (ii) 28 8%

,@'# re) = 2

2a+3
r(c) (i) G_,)G+,

(ti) b:4

2(a) 30 cm (b)(i) 48 cm2 (ii) 18 cm2

3(")ry 3@) x= r3.2 or -2.53

3(d) 13.2 cm bY 9.19 cm

1 or x=-3
2

4(a) zlBA = 43.9"

4(c)'762m

4(b) 010.1"

4(d) 141 000 m'z

5(a) $1387.34 s(b) $104 638 70

5(c) $109,140

5(d) Lower total amormt / shorter loan period /
other appropriate answers

5(e) No need to pay deposit / lower monthly

instalment / other appropriate answers

6(a)517 cmz 6(b) 659 cm2

6(c) No.
The space needed for the cuboid and cylindrical
cans in the carton box is the same

The length, breadth and height needed for the

cuboid and cylindrical cans is the same

6(d) Whether customers can recognize the new

packaging / Ease of stacking or displaying on

shelf / Other approPriate answers

Bendemeer Secondary School
202 I End of Year Examination / Sec 3E / Elementary Mathematics Paper 2
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2

Compound Interest

Mensuration

Trigonometry

Statistic.t

MATHEMATICAL FORMULAE

Curved surface arca of cone = sl

Surface area of a sphere : 4 r I

Volume of a con"= !*'h
3

Volume of sphere =

Area of triangle AB C = L ab sin C

Arc length : rd, uhere d is in radians

/
Total amount=Pl l+ r

t 100I

41
- 10'
3

I
Sector area : -r 2d, *tere d is in radians)

a b C

sinl sin,B sinC

a2 =b2 +c2 -2bc c,os A

Mean: Zr,
Zr

Zt'
z7-

I *)'
z7)Standard Deviation =

Bendemeer Secondary School
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3

Answer all the questions

I (a) When rounded offto the nearest thousand, jr is 46 000. What is the smallest and largest

possible integer value ofx?

Smallest : 45 500 .......... (81)

Largesl: 46 499 (B1)

Answer (a) smallest = largest: t2l

@) Convert 310 cm/s to hdh.

310 1

100000 3600
M1

: 11.16 km,h ......... Al

Answer (b) km/h t2l

(1,!-Q'*o-'
, leaving your answer in positive index.

(A1)

t2)

.,

Simpliff
d

Answer

(M1)

(1,[d)' , o''

o

o

a
z

6*o-'

1

1

al
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4

$8000 is invested in a fund which gives interest of$291.47 after 3 years. The interest is
compounded yearly. Find the interest rate per annum.

r : 1.20% per annum ..... (Al)

o/,13)

3

3

Answer

(Ml)

(Ml)Eooo + 2s7.47 = aooo (r + fi)
1

(82e1.47\i = 1+ a\ 8000 ./ 100

4. (a) Express 12 - l7x + 12 in the form (x - p), - q

x2 - 17x + L2

(. -+)' - (u)' +72 (Ml)

:( 17\x-T) 2

- 601
4

(A1)

Answer (a) 12)

(b) Hence, solve x2 - 17x * 12 - 0

x2-l7x+12--o
(,-u)'

(,-Y)'

-601=04

= 601
4

(Ml)

a-?=rF'; (M1)

x:16.3 or 0.738 (A1)

Answer (b)x:..... ......... or t3l

Bendemeer Secondary School
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5

5. Sketch the graph ofy = (3 - r)(x + I
intercepts clearly on the sketch.

). Write down the coordinates of the tuming point and

t3l

To be indicated in sketch:

x-interc epts = -8,3 1
I tntl

y-intercept = 24 J

TP = (-2.s , 30.2s) ...... (B1)

Shape of curve . . .... (Bl)

1 0

6. ABCDE is a regular pentagot aD,d AEF is a straight line.

Find (t) zABC A

@) LDEF
B

(a) zABC
(s-z)180

F

...MI
: 108" AI c D

@) aDEF = 72" .......... Bl

Awwer (a) zABC - . . . .. .. .. . ... .." 12)

(a) zDEF =...............' ill

Bendemeer Secondary School
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7. In the diagram,lE is parallel to BD. Prove that LBCD and, AACE are similar t3l

D

A
B

InABCD andAACE,
zBCD = zACE (common angle)
zCBD = LCAE (corresponding angle)
LBDC : LAEC (corresponding angle)

Any 2 statements ....... (B2)
Only 1 statement ........(B1)
A1l statements must include angle properties

Therefore, ABCD and LACE are similar
(3 pairs of equal corresponding angles) (Bl)

8. The capacity of two geometrically similar bottles are 1000 ml and 8000 ml.

(a) Given that the ratio ofthe height of the smaller bottle to the height ofthe larger bottle
is 1 : k, find the value offt.

1000 : 8000
'Jrooo ' 'y'6666 (M1)

(A1)
l:2
Therefo&a /r = 2

Answer (a) k = t2l

(b) Find the base area of the smaller bottle if the base area ofthe larger bottle is 183 cm2.

*= (:)' (M1)

A:45.75 (A1)

Answer (b) cm2 [27

Bendemeer Secondary School
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9 In the diagram, l8 has equation 3y : I + 10 and cuts the x-axis at,4(-10 , 0).

n

x
A (-10,0)

c (4,-7],

(a) Given that B has y-coordinate = 8, find the coordlantes ofB.

3(8)=x+10
x= 14

B (14, 8) (Bl)

Answer (a) B (... ..... ) tll

(b) C has coordinates (4 , -7). Find the equation ofthe line BC

Gradient of BC
8+7
t4-4
3 (Ml)
2

y+7
x-4 = 1...................... (Ml)

2y+74=3x-t2
2y -3x-26

r=lx-tt (A1)

Answer @)

(c) Find the coordinates ofD such that ABCD is a parallelogram'

t3l

D(-20,-ls) (81)

Answer (c) D (...... .'.. , .... . ...) tll
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10. (a) Sketchthegraph y = -:. t2l

Correct shape ........ (81)

Passes through (-l , 1)
and (1 , -1) (81)

0

O) If C3 , fr) is a point on the graph, find the value offt.

1h---
-3

h-!
3

(Bl)

Answer (b) h : trl

(c) Explain why the graph y - - 1 does rrot pass through the origin

-1 is undefined
0

(81)

Answer (c)

t1l

Bendemeer Secondary School
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0

11. (a) In the diagram, ,^n g = J-, wite down the value of sin a and value of cos a.

A

B c

AC= 242 + 72

AC=25 (M1)

,7slna = -z5
(A1)

24
cosa = -i! (A1)

At1*XeUfu) sin 4 = .............

eos a {b.:.... .. . . ... [3]

@) kr the diagram, PQRS is a rhombuSf sides 4x cm and ar eifi?-ll2 cmz '

Find the value ofx and of2. [Area of rhombus = base x pQpendiQtlAr height]

5

4x

P a
4x

lrl+it+, )ti"*o =!3 (M1)

x2 sin 130' = 17
x: 4.71083
x = 4.71 .... . (A1)

4(4.71083) xy - 272........(Ml)
v = l4-4 (A1)

Anrwer (b) x = .. .. .. . .. .. .. . . cm [2]

y= ..."""""" cml2\

130"

I,t

I

,
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12. The scale on a map is given as 1 : 50 000.

(a) The length of a road is 14 km. Find its lenglh on the map in cm

I cm rep 50 000 cm

I cm rep 0.5 Im.............. (Ml)

28 cm rep 14 km (A1)

Answer (a) .cm [2]

(b) The area of a field is 0.48 cm2 on the map. Find its actual area in m2

1 cm rep 500 m

1 cm2 rep 250 000 m2 (M1)

(A1)0.48 cm2 rep 120 000 m2

Answer (b) ,r? 12)

BP- 1 56
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5cmo.,
(a

l3 The diagram shows a circle wittr centre, O and radius 5 cm.

R

a

(a) The area of the minor sector OPQR is 17.5 cm2. Show that 0 :1.4 radiat t1l

1x52x0=17.5
2

(B1)

d = 1.4 (shou,n)

(b) Hence, find the perimeter of the major sector OP,SR.

Arc length = 5(2r - La)
= 24.4159 (Ml)

Perimeter : 24.4159 + 2(5)
= 34.4 (3sf).......................".. (A1)

Awwer (b) Perimeter = ............... cm [2]

(c) Find the area of the minor segment PQR

Area ofTriangle OPn:; (5)(5) sin 1.4

: 1231812 (M1)

Area of minor segnent = 17.5 - 72.31812

= s.18 (3s0 (A1)

Answer (c) Area : .. .. .. . . . ... . .. cm2 121

BP" 1 57
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14. ABCD is a field on horizontal ground and lD is perpendicular to DC.

D

200 m 90m

c

A

24O m 350 m

B

(r)Find zABC

AC=
AC=

2002 + 902
-'i481oo (M1)

-2

V48100 = 2402 * 3502 - 2(240)(350) cos z., BC (M1)

cos LABC - 
1a0100-48100

168000
(Ml)

zABC :38.21321"
aABC = 38.2" (A1)

Answer (a) tABC =.............0 [4]

(b) A model airplane, 20 m vertically above the ground, flies from I to C Find the largest
angle of elevation ofthe airplane from D.

Area of ADC
1

=-x200x90
= 9000 cm2 (M1)

Perpendicular dislarce from D to AC
9000x2

/48100
= 82.072935 (Ml)

Angle of elevation
20

= tan r-
82.O72935

.(M1)
(A1)= 13.70

Awwer (b) o 
[4]

BP- 158
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MATHEMATICAL FORMULAE

Compound Interest

Mensuration

Trigonometry

Statistics

Total amount = P (, . 
r *-)'

Curved surface are a of cone: o'l

Surface area ofa sphere:4rl

1

Vof ume of a cone : ! *2 h
J

Volume of sphere = ,o'3
4
;
-)

Area of triangle AB C : labsinC

Sector area : ! ,2 e, tt*rqe 0 isin radians

Arc length: rd, where d is in radians

a b c

sinl sin8 sinC

a2 =b2 +c2 -2lxcos A

,"-=#

Standard Deviation : r &2 (Y *)'L/! _l L/J IZr [Ir)
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Answer all the questions

I (a) Zxz +!3x+2!
x2 -9

Simpliff

(2x+7)(x+3)
.. Ml for (2x + 7)(x + 3) ,

Ml for (x - 3)(t + 3)
(r-3)(r+3)

2x+7
....... A1

Answer (a) ..........t31

O) Solve 2x2 *x=!5

2x2 +x-15=o MI
M1(2x -S)(x + 3) = s

^1x = z- ot x -- -52
........ Al

Answer @) x: or t3l
(c) 1i; Expressasasinglefractio" *- *

1 I
2-a a*5

a+5-(2-a)
M1

(2-a)(a+s)

Za+3 AI
(2-a)(o+s)

(ii)
54

Solve D' = T
b3=64
b3 =43

....MI

b:4 AI

Answer (c)(i) l2)

2IL b:
Bendemeer Secondary School
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2 ln the diagram, A,ABE and L,AC D are similar.2AB : 3BC and ED : 12 cm.

E D

B

c

(a) Find,4D.

t2
-x 5
2

M1

A1-30cm

Answer (a) ...cm [2]

(b) Given that ar ea of L,AB E = 27 c#, flrr.d,

(i\ arca of BCDE

LABE (:)' MI
LAC D

27 9

AACD 25

AACD = 75 MI

/lrea of BCDE :75 - 27
= 48 cm2 .... . .. Al

Answer (bi) cm2 [3]
(ii) area of ABCE

1 x3xhAABE 2
1,
2x2xh

ABCE

27 1
)ABCE

LBCE _
MI

18 AI

Answer @il) ....em2 l2l

Bendemeer Secondary Schoot
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cm

5cm

3. A rectangle has length;r cm and breadth(x- 4) cm. The shaded part shows a trapezium

which is cut out ofthe rectangle.

Xcm

(x- 4)
cm

(a) Form an expression, in terms ofx, to show the area ofthe trapezium

5(5+r)
B1

2

Awwer (a) .. . . tll

(b) When the trapezium is cut out of the rectangle, ] of the rectangle is left' Fonn an equation

in.r and show that it reduces to 3x2 - 32x - 100 = 0. t3l

's? --1x xG - 4) M1

2o(5+r) -3x(x-4)
100+20r=3x2-12x

M1

3x2-32x-1oo=o A1

(c) Solve the equation 3x2 - 32x - 100 = 0.

-(-32)+ (-32) -4(3) (-1oo)
.......Mlx- 2(3)

x = 13.19322 or - 2.52655

x = 13.2 or - 2.53 (3sD A1

Answer (c) x = or t21

(d) Hence, find the dimensions of the rectaogle.

13.2 cmby 9.19 cm (3sf) BI

Answer (d) .. .....t11
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4. A boat started at the jetty (4 and travelled 370 m to I at a bearing of 11

made its way to B along the path lB.

370 m

480 m

A

B

(a) Find, ZJBA

sin LIBA sin 64"
MI370 480

zJBA - 43.8538'
zJBA = 43.9" (ldp)

from ./. It then

N

I

A1

Answer (a) 't2)

(b) Find the bearing ofJfrom I

zBJ A = 780" - 64" - 43.8538'
tBlA = 72.1462" MI
Bearing of,/ from B = 180' - (360' - 118' - 72.t462')

:010.1" (ldp) A1

Answer (b) " tzl

(c) Another boat started at a point C, 370 m north of -/. It travelled an arc with "I as the centre
to reach A.

(i) Find the distance travelled by this boat.

ffi*2"{zzo) M1

- 762 m (3sf1 AI

m [2]
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(c) (ii) Find the area bounded by CJ, AJ and the arc CA.

7r8" xnx3702
350'

M1

: 141 000 m2 ....... ......A1

Answer (cii) rn2 l2l

Plan A Plan B

. 5% deposit
o Simple interest of 1.78% per

annum of the remaining amount
. Montlly instalrnents to be paid

over 6

o No deposit
o Monthly instalments of

$ I 140 to be Paid over 8
years.

The cash price ofa car is $95 000. There are 2 plans to pay for the car

(a) Calculate the monthly instalments under Plan A.
Remaining amount : 0.95 x 95 000

:90 250 M1

lnterest = 90 250 x 0.0178 x 6

-- 9638.70............. M1
Monthly instalme65 = (!Q 250 + 9638.70) - (12 x 6)

= $1387.34 A1

Answer (a) $. . t3l

(b) Find the total amount paid under Plan A.
95 000 + 9638.70 ............... Ml
: $104 638.70 ............. A1

lnswer (b) $...... t2)

(c) Find the total amount paid under Plan B.

1140x 8 x 12 ........... Ml
: $109 440 A1

Answer (c) $ t2)

(d) Ian prefers Plan A. What can be one of his reasons?

Lower total amount / other appropriate answers

Answer (d) tll

(e) Tina prefers Plan B. What can be one ofher reasons?

No nied to pay deposit / lower monthly fustalment / other appropriate answers

Answer (e) .......t11
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6 The lnternational Tennis Federation (ITF) defines the official diameter ofa tennis ball as
6.54-6.86 cm. Pressurised tennis balls are usually packed in airtight cans containing three
ballS. Source of image - hftps://tasks. illustrativemathematics.org/content-standards/tasks/5 l2

In this question, we take the diameter of a tennis
ball to be 6.86 cm.

(a) Find the total surface area of the material used for the cylindrical can

(2 x r x 3.432) + (2 x t x 3.43 x 3 x 6.86) .......... Ml
= 5L7 cm2 (3sf) ................ A1

Answer (a) .. cmz 121

(b) A manufacturer is thinking of changing the packaging of the can from a cylinder to a
cuboid. Find the total surface area ofthe material used for the cuboid can.
Souce of iBuge - https:/thematNab.con/qeomefi/sectionl0/sphere/Tennisballcontainer.htrn

(2 x 6.862)+ (4 x 6.86 x 3 x 6.86) . MI

- 659 cm2 (3s0 A1

Answer @)................cm2 121

(c) 24 cans oftennis balls are packed vertically in a carton box in 4 rows by 6 columns.

Does the manufacturer require carton boxes ofa different size ifthe can is changed
from a cylinder to a cuboid? Explain. 12)

No B1
The space needed for the cuboid and cylindrical cans in the carton box is the same /
The length, breadth and height needed for the cuboid and cylindrical cans is the same /
Other appropriate explanatioD . .... ....... B1

Bendemeer Secondary School
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(d) Besides cost, what else does the manufacturer have to consider if the packaging is

changed?

Whether customers can recopize the new packaging /
Ease of stacking or displaying on shelf/
Other appropriate answers ..... B1

Answer (d) .

Bendemeer Secondary School
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7 Answer the whole of this question on a sheet of graph paper,

The variables.r andy are connected by the equation ! = 2x3 -i, - ''
Some corresponding values ofx andy are given in the following table'

.r I - 0.5 - 0.2 0.5 I 1.5 1.8 2

v - 8.25 - 2.08 p - 1.92 - 0.33 4.25 9.06 13.33

(a) Find the value ofp, corrected to 2 decimal places.

P = -1.95..............B1

t1l

O) On the axes provided on Page 13, plot the points given in the table and join them with a
t3lsmooth curve.

Curve is labelled with equation '......... B1

Points plotted correctly........... B 1

Smoottr curve ........... Bl

(c) Use your graph to find the solution of 2x3 -ix-2=0. tll

t2l

Tangent........... Ml
Gradient : 9.31 + 2 ..... .... A,l

(e) By drawing a suitable straight line, solve Zf +f,x -7 - 0. t3l

Equation of the line y: -;s+ 5.............. Ml
Draw y : - r + 5 correctly on the graph ..
Solution from the graph: x = 1.45 + 0.05

.........M1
A1

1.05 + 0.05 ......... Bl

(d) By drawing a tangent, find the gradient of the cuwe a:tx:1'2'

I -t.s
- 3.67

Page 9
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8. (a) Solve the inequalities and represent your solution on the mrmber line

77x-19 3*x
4 < Z < l3+6x

\lx *9 3+x
42

1,1x*9<6*2x.
9x<-3

1r < -- .............
3

... Ml

M1

3*x

-< 
13+5x

3 * x < 26 * 12x.......... M1

-23 31!x
-2!<x11

M1

Therefore, -ri=, . -i A1

Answer tsl

tH

tll
-3 -) 1 0

Follow thru lm

(b) The line 2y * 9x - 18 intersects ths "r-axis at P and the line y - 2x - 5 at Q.

(i) Find the coordinates of P and Q. Find the distance Pp.

When y = 6,

0 = 9x - 18 .......... Ml
x=2
Therefore, P(2, 0) ......... A1

2y - 9x - 18 ... ... (1)
y -2x -S
y:S+2x........(2)
Sub (2) into (l)
2(S + 2x) = 9x - l8 .. ... . ..... ... . Ml
lO+4x=9x-18
28=5x
x=5.6
y - 16.2
Therefore, QO.6,16.2) AI

Answer (b)(i) P (..........

Q(.........

.........) t2l

.........) t2I
(ii) Find the distance PQ.

(2 - 5.6)2 + (0 - t6.2)2 ... ... ..... Ml

= 16.6 units (3sf) AI

(b)(ii) Distance PA: .. . .. . .. ... ..... units [2]
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9. (a) The diagram shows the interior ofa drawer in which ABCD is the horizontal rectangular

plane arrd PQCD is vertical.

50 cm a

20 cm

c

65 cm

I
(i)Find zDAC

50
on-' 65 - 37.5686

= 37.5. (1dp) B1

Answer (a1) .............. ." [1]

(ii) If Mis the midpoint of DC, frnd the length of MB.

ZS +65 M1
= 69.6419
:69.6 cm (3s0 A1

Answer (ail) .. cm [2]

(iii) Find the angle ofdepression ofB from the midpoint ofPQ.

20

tan-'59.5ot, M1

= 16.0" (1dp) AI

'12)Answer (ai11)
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O) The diagram shows a logo made up of 3 sectors. OCD has radius 8 cm and is subtended by
an angle of 0.96 radian. OAB and OEF are identical sectors of radius 5 cm and each

subtended by an angle of 0.44 radian.
The shaded regions are painted gold in colour.

c D

B

A F

o

(i) Find the perimeter of the logo.

(2 x 5 x 0.44) + (8 x 0.96) + 2(5 + 3) M1

: 28.08 cm AI

Answer (bi) cm [2]

(ii) Find the percentage ofthe logo NOT painted in gold.

Total area

= (, "lx s'z x o.++) + (: x 82 x 0.96)

= 41.72 MI

Area not painted in gold
1-

= -x52 x0.96

=12 MI

Percentage ofthe logo NOT painted in gold
t2

= 4Lnx L00o/o

:28.8% (3sf) A1

%t3lAnswer (bii)

End of Paper

Solution for Q7
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