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For =, use either your calculator value or 3.142, unless the question requires the answer in terms of .
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Mathematical Formulae

Compound Interest
Total amount = P(1 + ——)"

Mensuration

Curved surface area of a cone = m/

Surface area of a sphere = 47’

Volume of a cone = %ﬂrzh
4
Volume of a sphere = —3—7zr

Area of triangle ABC = %ab sinC
Arc length = r@, where is in radians

1 .. .
Sector area = ErZB , Where 1s in radians

Trigonometry
a b ¢
sind sinB sinC
a’> =b"+c’ —2bccos A
Statistics

Standard Deviation = \/ZZ/?;Z - (f\:z—ff)—(J



1

The population in Singapore in June 2010 was 5 077 000.

(a) Express 5 077 000 in standard form. Correct your answer to 3 significant
figures.

AYEWEY ()  csavmmivsnssmmsssissise mimbmmen sbbmens

(b) The population in Singapore in June 2014 was 5.47 million. Find the
percentage increase in population over this period of time. Correct your
answer to 1 decimal place.

Answer

() Joel bought a memory card that has a storage space of 32 gigabytes.
If each uncompressed digital photo takes up 48 megabytes of space, how
many digital photos can be stored in the memory card?

Answer

=2

Simplify X —, glving your answer in positive index form.
. Ys8p® p

ANSWer
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(@)  Giventhat 2> =5 and 3” =13, find the exact value of 12* for ..
Examiners”
use only
Answer : 2
{8) ssnasciss o s ssmnmni s3amamasin od s i n mmmmosne (2]

(b)  Solve the equation 3°(2" —2') = 4(2").
q

Answer X =

The diagram shows the sketch for the graph of y = L2
X

"

e
0 X

Write down a possible value of
(@ k&
(b) n.

k =

Answer (a) ... [1]
n-=




(@)

(b)

Express x* —6x.+2 in the form (x +a) +b.

Answer :  (a)

Sketch the graph of y = x* —6x+ 2, indicating clearly the

y — intercept and the coordinates of the turning point.

> <

[2]

g4
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5 Solve the following equations. For
: Examiners’

@  2x?-x=3 | | use only
(b) 3-2x—4x? =0, correct your answer to 2 decimal places. -

x =

ANSWer (@) .coooeiiiiiiii i [2]
X = (2]
[B onrms i 5+ smsemrmmn n mmmmcsmmaimn 5

[Turn over



7

Find the range of values of x for which
(a) (i) x=1>1-x
(ii) 6<10-x<10

ARSIRE 2 (AHLE.. . . i csmimsiiiins ¢ § vd brbisbianad § 5 555 [1]
(1) oo [1]
(b) On the number line below, illustrate the solution to both inequalities in
(a)(i) and (a)(ii).
(1]
(c) Hence, state the least integer that satisfies both inequalities in (a)(i) and
(a)(ii).
BOSEE> €] i ssssnmannaid s saneamRERa § 5 b6 s L1]
85

For
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8

(a) In the figure, DE=3 cm, EB=7 cm, BC="7 cm and AC= 17 cm.
D

3 cm
E

7 cm

.
C 7cm B

17 cm

Show that AABE is congruent to ADBC .

L 2N

Answer :

(b) In the diagram, DE is parallel to BC. DC and BE meet at the point P.
AD=5cm, BC=BD=10cm. y

(i) Find the length of DE.

Answer : B)T) oo cm

(i) Show that ADPE is similar to ACPB .

Answer :

(1]

For
Examiners’
use only




The diagram shows a parallelogram ABCD with vertices 4(—4,5) and B(2,-3).

AC is parallel to the line 5y = —4x and BC is parallel to the x-axis.

AY

(a) Find the equation of AC.

(b) Find the length of BC.

Answer : (b)) cooeiii e

() Find the angle 0, in degrees.

Answer : (C) o

(d) Find the area of tnangle ABC.

Answer : (d) c.ooooiiiiiiiii

For
Examiners’
use only
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10

10  The masses of two similar jugs are in the ratio of 27 : 64.
() Given that the smaller jug has a height of 15 cm, calculate the height of
the bigger jug.
Answer : (@) cocooiiiiiiiiiii e cm  [2]
(b) Given that the base area of the bigger jug is 54 cm’, find the base area of
the smaller jug.
Answer : (D) oo cm? [2]
11 (a) In triangle ABC, ZABC =25°, BD = 3x cm and DC = x cm. Given that
B, D and C lie on a straight line and ZADB = 90°, calculate LCAD.
A
25°
B L ¢
3y D ,x
Answer : (Q) oo [3]

For
Examiners’
use only



11

12

(b)

11

In the right-angled triangle XYZ, XY = 8 cm and W is a point on XZ such

that WZ =3 cm and XW =6 cm.

Y

8 cm

_‘

X 6 cm W 3cm

Find the exact value of cos ZYWZ .

)

against time.

Height

(cm) ?

" The container below consists of two sections, I and II, which have a
volume ratio of 1 : 5. Water is poured into the container at a constant
rate. It takes a total of 6 seconds to completely fill the container.

On the axes below, sketch the graph of the height of the water level

A

Time(s)

For
Examiners
use only

[2]
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12

12

The diagram below shows the speed-time graph for the first 7" seconds of
a particle.

Speed (m/s)

A

| | T .

e e == ----e-w e

> Time (s)

(i)  Calculate the speed when the time is 18 seconds.

Answer : (D)) coovveiiiiiiiiiiiean m/s

(i)  Calculate the value of 7, if the distance travelled in the first T
seconds 1s 1.6 km.

Answer : (D)(i1) ...ocooiiiii s

~ End of Paper ~

For
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13

Answer Key
1 a 5.08 x 10° b. 7.7% c. 666
4 1
4p°
3 a 325 b. 12
4 a Any negative value b. lor3or5
5 a 3 b. x=0.65 or x=-1.15
x=— or x=-1
2
6 a (x-3y -7
7 ai x>1
aii 0<x<4
b
o S
1 1 1 1 1 1 1 i 1 1 1 1 RN
I I T 1 LI L I ] ] I ¥ ¥ LI
0 1 2 3 4 5
o 2
8 a BE=BC=7cm(S)
< ABE = ZDBC = 90°(A4)
AB =DB = 10cm(S)
AABE = ADBC (SAS Property)
b
31
3
c «DPE = ZCPB (vert. opp. <£5) |B1]
«DEP = ZCBP (alt. <5, DE//BC) |B1]
ZEDP = ZBCP (alt. <5, DE//BC) |any 2 statements]
9 a 4
=——x+=
¥ 5 5
b 4 units
& 0 =387
d 16
10 a 20
b
30é
8
L ZCAD =35.6°
b 3
cosLYWZ = 5
12 bi v=4538
bii 404 s

83
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Mathematical Formulae

Compound Interest

Total amount = P(1+ _r_),,
100
Mensuration

Curved surface area of a cone = ]

Surface area of a sphere = 472

Volume of a cone = %ﬂrzh
4
Volume of a sphere = 5727‘

Area of triangle ABC = %absinC
Arc length = r@, where is in radians

1 . .
Sector area = Erzé?, where is in radians
Trigonometry

a b ot
simnd sinB sinC

a’ =b* +c* — 2bccos A

Statistics

2 fx

Mean = ==

Standard Deviation = \/;Zf%z _ [ é{j)



1

The population in Singapore in June 2010 was 5 077 000.

(a) Express 5 077 000 in standard form. Correct your answer to 3 significant
figures.

5.08 x 10° [B1]
ANSWer (@) «.evvvinniniiiiii i 1]

b) The population in Singapore in June 2014 was 5.47 million. Find the

percentage increase in population over this period of time. Correct your
- answer to 1 decimal place.

547%x10° -508x10°

x 100%

508x10° [B1]
=77%
Answer
(D) sissommmmnmmsmnias 55 sonssmumenmng s 6355 (1]
(©) Joel bought a memory card that has a storage space of 32 gigabytes.
If each uncompressed digital photo takes up 48 megabytes of space, how
many digital photos can be stored in the memory card ?
32x10° (M1
48x10°
Ans : 666 photos [A1]
Answer
(C) ....................................... [2]
-2
Simplify \/"’ x —-, giving your answer in positive index form.
3 8p z
2 27
T X TT [M]]
2p° p
1
= — [A1]
9
ABSWEE  :ssssmusssssasssans s smmmesnnss £ 535 5 5 [2

For
Examiners’
use only
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]

(a) Given that 2" =5 and 3’ =13, find the exact value of 12” e For
xaminers
use only

127 = (22 x3) [M1]
127 = (2 f x3"=25 x 13 =325 [A1]
A | 2
nswer () sonsiumonins s s sunimsommnisn s hsiinn s mumenpon [2]
(b)  Solve the equation 3°(2"° —2') = 4(2%).
2"(2-1)=4(2%) [M1]
2!4 - 2.\'+2
x=12 [A]]
Answer
[B) csssssmismnnis i ss50smmmmmmmnmnnmon s s mos [2]
. ‘ k
The diagram shows the sketch for the graph of y=— .
A Y
0 x

Write down a possible value of

(a) k,  any negative value [B1]

(b) n. 1,3o0r5 [Bl]

Answe i
g D) e s oo » sg e ess 1]




(B) oo [
5 Solve the following equations. For
Examiners’
(a) 2x - x=3 use only

(b)  3-2x-4x’ =0, correct your answer to 2 decimal places.

(a) 2x?=-x-3=0
(2x-3)x+1)=0 [M1]

2

x== or x=-1 [Al]

(b) 3-2x—4x*=0

2% JE2F —4(-4)3) -
-

x=0.65 or x=-1.15 (to2d.p.) [Al]

A T ) e (2]

[Turn over



(a) Express x” — 6x + 2 in the form (x + a)2 +b. = For
) aminers
use only
2
X —6x+2

=% Gy 0052

= (x=-3f -7 B

Answer : (@) c.coooviiiiiii [1]

(b)  Sketch the graph of y = x* —6x + 2 , indicating clearly the

y —intercept and the coordinates of the turning point.

>

[G1 — y-intercept, G1 — turning point] [2]




Find the range of values of x for which
@ (@ x-1>l-x
(ii) 6<10-x<10

(i) x>1 [B1]
(ii) -4<-x<0
0<x<4 |[B1]
Answer = (@)(i).ceoieiiiiii [1]
(1) e [1]
(b) On the number line below, illustrate the solution to both inequalities in
(a)(i) and (a)(ii).
L —D
- r r 4 >
0 1 2 3 45 (1]
(c) Hence, state the least integer that satisfies both inequalities in (a)(i) and
(a)(ii).
2 [B1]
Answer w6 ..... .. ccisssnismos i nasnmasisiiiisEs [1]

[Tum over
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()

(b)

In the figure, DE=3 cm, EB=7 cm, BC=7 cm and AC=17 cm.

D
3 cm
E
7 cm
.
C 7cm B A
) 17 cm -

Show that AABE is congruent to ADBC .

Answer : BE =BC =7cm (S)
ZABE = ZDBC = 90°(4) [M1]
AB=DB = 10cm (S)
AABE = ADBC (SAS Property) |A1]

In the diagram, DE is parallel to BC. DC and BE meet at the point P.
AD=5cm, BC=BD =10 cm. A

) Find the length of DE.
o5 3 = DE = 3l |B1]
10 15 3

Answer B)i) e yesssesnseenaes cm
(i) Show that ADPE is similar to ACPB .
Answer ;. ZDPE = ZCPB (vert. opp. £s) |B1]

ZDEP = ZCBP (alt. <5, DE//BC) |B1]
ZEDP = ZBCP (alt. <5, DE//BC) |any 2 statements]

(2]

For
Examiners’
use only



The diagram shows a parallelogram ABCD with vertices A(—4, 5) and B(2,—3) .
AC is parallel to the line 5y = —4x and BC is parallel to the x-axis.

(@)

(b)

(c)

(d)

AY
A D
O\ ,x
\ ,
B )
Find the equation of AC.
: 4
Gradient of AC= - 3 [M1]
——ix+c
4 5
4
5=——4)+c
L)
9
c==
5
4 9
=—-—x+—- |Al
pumgEEy [A1]
ANswer : (@) ..o
Find the length of BC.
—3=—ix+2 [M1]
5 5
x=6 = B(2,-3)and C(6, -3)
Length of BC =4 units [A1]
Answer : (b)) cooeoiii e
Find the angle 6, in degrees.
tan @ = ]—86 [M1] = 6=38.7" [Al]
ARSWEP?  [€) sisisisseisnmsnasmminsanias s ssmmse

Find the area of trangle ABC.

]5(4)(8): 16 units’ |B1]

Answer :

For
Examiners’
use only



11

12

10

The masses of two similar jugs are in the ratio of 27 : 64.

()

(b)

(@)

Given that the smaller jug has a height of 15 cm, calculate the height of
the bigger jug.

L.

be _AilMl]
15 3

l,, =20[A1]

AP E ) 1« esomemnsis s smmmmn 5 s 158 i § cm  [2]

Given that the base area of the bigger jug is 54 cm’, find the base area of
the smaller jug.

2
Area_, , - (2) [M1]
54 4
3 2
Area,, , = 30§cm

Answer : ) cm’ [2]

In triangle ABC, ZABC = 25°, BD = 3x cm and DC = x cm. Given that
B, D and C lie on a straight line and £Z4ADB = 90°, calculate ZCAD.

A

25°
B L] ¢
3x D

tan 25" = =L = AD =3xtan25 |M1]

3x
tan zcaAD = 2P
X
X
tan ZCAD = —>— |M1]
3xtan25°

ZCAD =35.6" |Al]

Answer : (@) oo (3]

For
Examiners’
use only



11

(b)  In theright-angled triangle XYZ, XY = 8 cm and W is a point on XZ such " For
that WZ =3 cm and XW =6 cm. ;f:o':gs
Y
8 cm
—
& 6 cm W 3cm Z

Find the exact value of cos ZYWZ .

YW = /8% + 6

YW =10 [M1]

cosZLYWZ = —% [A1]

Answer © (D) ceeeii (2]

(a) The diagram below shows the cross-section of an empty container.
Water is poured into the container at a constant rate.

Sketch the graph of the height of the water level against time on the axes
in the answer space below.

Height |
(cm)

»

[G1 for each part]

[Tum over



12

13 (b) The diagram below shows the speed-time graph for the first 7 seconds of For
. Examiners

a particle. 52 only

Speed (m/s)

A
N R ; .
8 E
: — Time (s
5 - . (s)

(i)  Calculate the speed when the time is 18 seconds. [2]

Let the speed at 18 s be x m/s

50-v :Q (M1]
20-18 20

v=458 m/s [Al]

(ii)  Calculate the value of 7, if the distance travelled in the first 77 (2]
seconds is 1.6 km.

Distance = 1 600 m

%(8+50)20+(T—20)50=1600 [M1)
40.4 s |A1]

~ End of Paper ~
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Mathematical Formulae

Compound Interest

Total Amount = P[l + —r—j
100

Mensuration

Curved surface area of a cone = 77/

Curved surface area of a sphere = 47>

Volume of a cone = %ﬂrzh
4 5
Volume of a sphere = gzzr

Area of triangle ABC = %bcsin A
Arc length = r@ , where @ is in radians

Sector area = %rzﬁ , where @ is in radians

Trigonometry
a b ¢
sin4A sinB sinC

a’=b?+c? - 2bccos A

Statistics

Sk

Mean =

Standard Deviation = _Z 1A _(&)
Xf \Xf



Answer all the questions.

On 1* January 2010, Carolyn invested $50 000 in Bank A which paid simple interest of
1.5% per year. On 1*' January 2013, Carolyn withdrew all her investment from Bank A
and invested everything in Bank B which paid an interest of 1.2% per year compounded
half-yearly. On 1*' January 2015, Carolyn withdrew all her investment from Bank B.

Find the total interest Carolyn earned in her 5 years investment.

[4]

o) oo .
(4x4yz)E

(a) Simplify

]
0x? —6x+1 1-3x

(b) Solve the equation 14]

The diagram shows three circles touching each other. The circles of centres 4, B and C
have radius (x — 1) cm, 3 cm and 5 cm respectively. The three lines joining the centres

of the circles form a right-angled triangle.

(a) Form an equation in x and show that it reduces to x’ +6x—22=0. 12]

(b) Solve the equation x° + 6x — 22 =0, giving both answers correct to two decimal
places. 13]

(¢) Find the perimeter of the right-angled triangle. 12]

16

[Turn over



4

The diagram is the speed-time graph of a truck’s journey for a period of 60 seconds.

Speed
(m/s)

(2)
(b)

(c)
(d)

A

Btk

A 4

T e v o - o - e e W e

(=)
[ye]
(e}

Time (seconds)

If the truck accelerates at 0.7 m/s” in the first 20 seconds, find the value of v. |2}
If the truck travels at constant speed of 18 m/s for a distance of 252 m, find the

value of 7. 12]
Find the speed of the truck after 50 seconds. 2]

Calculate the average speed of the truck for the whole journey. 2]



5

The diagram below is the map of the Singapore Sports Hub. S, 7 and W are positions of

the National Stadium, Kallang Theatre and Kallang Wave Mall respectively.
SW=200m, ST =275 m, angle WST = 80° and the bearing of T from S 1s 158°.

(a)

(b)

Calculate the

(i) area of triangle WST,
(ii) length of WT,
(ili) bearing of W from T,

(iv) shortest distance from S to WT.

2]
2]
131
2]

A Singapore flag is hung 250 m vertically above S. Calculate the greatest possible

angle of elevation from a point along WT.

91

[Turn over

2]



6

The diagram shows a right-angled triangle AOB in which OA4 is 15 cm and OB is § cm
Point P lies on AB and OP is an arc of a circle with centre 4. Point Q lies on AB and

0Q is an arc of a circle with centre B.

) .. 1

(a) Show that angle ABO is 1.0808 radians, correct to 4 decimal places.

(b) Calculate the area of the shaded region.

{1
14)



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

x5

The vaniables x and y are connected by the equation y = ") +—=3.

X

The table below shows some values of x and the corresponding values of y correct to 1

decimal place.

% 0.5 1 1.5 2 2.5 3 4 5 6
y 7.1 2.3 0.9 0.5 0.6 0.9 2.3 P 6.8
(a) Calculate the value of p. 1]
(b) Using a scale of 2 cm to 1 unit, draw a horizontal x-axis for 0 < x<6.
Using a scale of 2 cm to 1 unit, draw a vertical y-axis for 0 < y <8.
On your axes, plot the points given in the table and join them with a smooth
curve. [2]
XZ
(¢)  Use your graph to find the solutions to the equation 7 +—=5. 12]
X
(d) By drawing a tangent, find the gradient of the curve at (1, 2.3). 2]
(¢) (1) On the same axes, draw the line y=5-x. [1]
2 5
(ii) . Hence state the range of values of x for — + - -3<5-x. 1]
X

~~~ End of Paper ~~~



Answer Keys:

1.
2(a)

3(b)
4(a)
5(a)
5(b)
6(b)
7(a)
7(e)

$3 515.33
4x6y10

x=-8.57 or 2.57
v=4

(i) 27080m’
55.1°

29.7 cm?

p=43

(i) 0.7<x<3.5

(b)

(c)
(b)
(i1)

(c)

x=0or x=-—

19.1 cm

=134 (c) 11.25m/s
311m (1) 298.7°
x=1.050r3.85 (d) gradient= —4.5

(d)
@iv)

11.8 m/s
174 m



2015 Beatty Sec Sch EOY Exam Sec 3E & 3N’O’ Mathematics Paper 2

i Simple interested earned in first 3 years =

Total Amount after first 3 years

Total Amount at end of 5 years

Total interested earned in 5 years

(b)

3 1
2 - =2
O9x° —6x+1 1-3x
3 B 1 B
Bx-1)(3x-1) 1-3x

3 1
+ =2
(Bx-DBx-1) 3x-1

3+3x-1)=23x-1)(3x-1)
3x+2=18x> —12x+2

18x7 —=15x =0
3x(6x-5)=0

x=0 or x:é
6

50000x1.5x3

=$2250 ... [M1]
100

=50 000 + 2250 = $52 250

4
= 52250(1 +%) ... [M1]

= $53 515.33 ... [Al]

= $(53 515.33 - 50 000)

=$3515.33 ... |A1]
8xty® +x7?y®
oy .. [M1]
x o
8x8y”
2x%y
Jx® pt - [A1]

.. |M1, factorise both denominators]

... [M1, multiply throughout by LCM]

.. [M1, expand and simplify]

... |A1]

T



N

(a) Using Pythagaros™ Theorem,
((x=1)+372+((x—1)+5%=(3+5) ... [M1, apply PT]
(x+2)% + (x + 4) = 8
xP+4x+4+x" +8x+16 =64
2x* +12x-44=0 .. |A1, expand and simplify]

x* +6x—22=0 (shown)

(b) x2+6x-22=0

—6+4/67 —4(1)(-22)
X =

.. M1
30 IM1]
. -6t+/124
2
x=-8.5677 or 2.5677 (2dp)
x=-8.57 or 2.57 (2dp) ... |[A1+A1]
(¢) Penimeter of right-angled triangle
=2(2.5677-1)+6+10 ... [M1]

=19.1354
=19.1cm (3sf) ... |A1]



A
8 Fr-———==--
1 |
1 1
I 1
Speed 1 1
vinl | |
(m/s) | |
I I
1 I
" I 1
I |
] |
1 1
1 ] >
0 20 t
Time (seconds)
18—v
a = 0.7 ... [M1
(a) 70 [M1]
18—v=14
v=4 eee lA]]
(b) (#-20)x18=252 ... [M1]
t=234 ... |A1]
(¢) deceleration = i =—9~ m/s’ ... [M1]
60-34 13

In 16 seconds, speed decrease by = (% x 16) m/s

=]]—!—m/s
13

Speed of truck after 50 seconds = (18 -1 ]% ) m/s

= 6% m/s or 6.92 m/s (3 s f) ... |A1]

(d) Total distance =(%x(4+]8)x20)+252+(%x]8x26) ... [M1]
=706 m

Average speed = %z]]ﬁ m/s (3sf) or llgg-m/s ... |A1]

(AN



(@ @

(i)

(iii)

@iv)

North

flag

250

S 17434 F
area of triangle WST = %x200x275xsin 80° ... |M1]
=27 082.21
=27100m’ 3 sf) ... |A1]
WT =200 +275% —2(200)(275) cos 80° ... [M1]
=310.68
=311m(3sf) ... [A1]

180° - 158° = 22° (int angles, // lines)
sin ZWTS _ sin80°

... [M1, or use cosine rule]

200  310.68
sin 2WTs = 3280 500
310.68
ZWTS =39.343" ... |A1]
Bearing of W from T=360° — 22°~39.343°=298.7° (1 dp) ... [Al]
%x 310.68 x shortest distance = 27082.21 ... [M1, or use CAH]

Shortest distance = 174.34 = 174 m (3 s f) ... [A1]



250
174.34

6 =55.109°
Hence the greatest possible angle of elevation =55.1°(1dp) ... [Al]

(b) tand= ... [M1]

(a) tanZABO = %

ZABO =1.08083 ... [B1]
ZABO =1.0808 (4dp) (shown)

(b) Area of triangle AOB = —12—><]5><8=6()cm2 ... [IM1]
Area of sector BOQ = -;—x 87 x1.0808 = 34.5856 ... [M1]
Area of sector AOP = %x 15% x (%—1.0808) =55.1245 ... [M1]

Area of shaded region = (34.5856 + 55.1245) - 60
=29.7101
=29.7 cm’ ... |A1]

1 0l



2

(a) whenx=35, p=57+§—3:4.3(1 dp) or4.25 ... |[B1]

|G1] — all points plotted corrected
[G1] — all points are joined with a smooth curve

(c) Use the line y =2 ... [M1]
x=1.05 or 3.85 (accept £0.1) ... |A1]
(d)  Draw tangent at (1, 2.3) ' .. [M1]
gradient = —4.5 (accept +0.3) ... [A1]
(e) (i) Draw theliney=5-x ... |G1]}

(i)  0.7<x<3.5 (accept 0.1 for each x value) ... [B1]
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