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Topics: Algebraic

(a)  ଻௣మିଶ଼
௣మାଶ௣

 = ଻ ሺ௣మି
௣ ሺ௣ା

= ଻ ሺ௣ା
௣ሺ௣

= ૠ ሺି࢖
࢖

(b) 1 - ଷ௙ି௚
௙ାଶ௚

 = ௙ାଶ௚

= ௙ାଶ௚
௙

= ૜ିࢍ૛
ା૛ࢌ

(c) (i) x2 + 11x –

(ii) x2 + 11x –

Sub a = 1,

ݔ ൌ
െ11 േ

ൌ
െ11

ൌ
െ11

ൌ ૚. ૛૜
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MATHEMATI
ed Solutions  

c Manipulation, So
ିସሻ

ାଶሻ
 

ଶሻሺ௣ିଶሻ
௣ାଶሻ

 

૛ሻ 

௚ିሺଷ௙ି௚ሻ
௙ାଶ௚

 

௚ିଷ௙ା௚
௙ାଶ௚

 

૛ࢌ
૛ࢍ

 

15 = x2 + 11x +ቀଵଵ
ଶ

ቁ

= (x + ଵଵ
ଶ

)2 – 45.
= (x + 5.5)2 – 45

15 = 0 

, b = 11, c = −15 int

േ ඥ11ଶ െ 4ሺ1ሻሺെ1
2ሺ1ሻ

േ √120 െ 60
2  

േ √181
2  

, െ૚૛. ૛૜ 
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CS 
Oct

olutions to Quadra

ቁ
ଶ

െ ቀଵଵ
ଶ

ቁ
ଶ

െ 15 

.25 
5.25 

to ݔ ൌ ି௕േඥ௕మିସ௔௖
ଶ௔

,

15ሻ
 

ଶݔ ൅ ݔܾ ൅ ܿ ൌ ଶݔ

ൌ ൬

Completing the 

g 
tions 
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atic Equations 

ଶ ൅ ݔܾ ൅ ൬
ܾ
2൰

ଶ

െ ൬
ܾ
2൰

ݔ ൅
ܾ
2൰

ଶ

െ ൬
ܾ
2൰

ଶ

൅ ܿ

Square: 

ion matters.  

7/02
2008

2.

3.
൰

ଶ

൅ ܿ

Topic: Trigonome

(a) cos 49° = ஺஽
ଽ.ସ

 

AD ≈ 6.17
(b) ∠PAB = 90°
 sin 9° = ௉஻

ଵଶ.ଵ
PB ≈ 1.89

(c) Area of ΔAPQ

(d) Using cosine ru

Topic: Arithmetic
(a) Total cost of m

(b) Cost of materia

 Cost of wages

(c) Total no. of ho
 ⇒ Salary for 3

Salary p
∴ no. of souve

(d) From (b): Ori
⇒ 
Ori
⇒ 

% increase in c

(e) 125% of cost p
⇒ Cost price =

etry 

7 m (3 sig. fig.) 
 − 49° − 32° = 9° 
 

9 m (3 sig. fig.) 
Q  = ଵ

ଶ
 (9.4) (12.1) sin

≈ 30.1 m2 (3 sig. f
rule, PQ2 = 9.42 + 

PQ  ≈ 6.47 m

c (Application of M
making 25 000 souv

als per souvenir = $

per souvenir = $ [଴
ଵ

ours spent = 7 × 5 =
35 hours = $630 (G
per hour = $630 ÷ 3
enirs John made in 

iginal cost of materi
Increase in cost of m
iginal wages = $0.2
Increase in wages =

cost of making a so

price = $2.00 
= $ଶ.଴଴

భమఱ
భబబ

ൌ $૚. ૟૙ 

© 2008  exampape

n 32°  
fig.) 
12.12 -2(9.4)(12.1) 

m (3 sig. fig.) 

Mathematics in Pra
venirs = 25000 × $0

= $22500 

$ [଴.ଽ
ଵହ

 × 5] = $0.30 
.ଽ

ଵହ
 × 4] = $0.24 

= 35 hours 
Given) 
35 = $18 
one hour = ଵ଼

଴.ଶସ
 = 75

ials = $0.30 
materials = $0.30 ×
4 

= $0.24 × 10% = $0

uvenir = $଴.ଵହ ା $଴.଴ଶ
$଴.ଽ଴

≈ 19.3% (3 
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cos 32° 

actical Situations) 
0.90 

5 

× 50% = $0.15 

0.024 
ଶସ ൈ 100% 
sig. fig.) 
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Topic: Number Pa
(a) u5 = 24 + 9 = 
(b) u6 = 25 + 11 =
(c) un = 2n-1 + 2n
(d) u20 = 219 + 2(2

(e) (i) L.H.S.: 2

(ii) un – un-1 =
=
=
=
=

Topic: Algebraic R

(a)  Cost of each ap

(b) No. of rema

Selling price o
∴Total sum re

(c)  (m − 3)ቀଵଶ଴଴
௠

൅

(m − 3
(m − 3)(

1200m + 2m2

2m2 – 10
m2 – 5
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atterns 
25 (shown) 

= 43 
n – 1 
20) – 1 = 524327 
n-1 – 2n-2  = ଶ

೙

ଶ
 - ଶ

೙

ଶమ 

= 2n (ଵ
ଶ
 - ଵ

ସ
 

= 2n ( ଵ
ସ
 ) 

= 2n (2-2) 
= 2n-2 = R.

= [2n-1 + 2n -1] – [2n

= [2n-1 + 2n -1] – [2n

= 2n-1 + 2n -1 – 2n-2 -
= 2n-1 – 2n-2 +2 
= 2n-2 +2 
Representation & 

pple =  $ଵଶ
௠

ൌ ቀ૚૛૙૙
࢓

ቁ

aining apples = (m −

f each apple = ቀଵଶ଴
௠

eceived from the sal

= (m −

൅ 2ቁ െ 1200 = 96 

3)ቀଵଶ଴଴ାଶ௠
௠

ቁ = 1296
(1200 + 2m) = 1296
-3600 – 6m = 1296

02m – 3600 = 0 
51m –1800  = 0 (Sh

xampaper.com.sg
8 Suggested Solut
/02) 

ution prohibited. 
mpaper.com.sg for 

) 

.H.S. (Shown) 
n-2 + 2(n-1) – 1] 
n-2 + 2n -3] 
- 2n + 3 

Formulae 

ቁ¢ 

− 3) 
଴଴

௠
൅ 2ቁ¢ ………. (

le of the apples 

− 3)ቀ૚૛૙૙
࢓

൅ ૛ቁ 

6 
6m 
6m 

hown) 

Sub
as p

$12 =
՜ qu

be

Total cost = $

Total sales = 
Profit = total 

g 
tions 

 exam papers and tuiti

1) 

b 2n-1–2n-2 = 2n-2 
proven in (e)(i). 

= 1200¢  
uestion requires this
e expressed in cents

$12 = 1200¢ (given)

(m-3)ቀଵଶ଴଴
௠

൅ 2ቁ from
sales – total cost 

ion matters.  

6.

s to 
s. 

m (b) 

(d)  m2 – 51m –180

m = ହଵ േ ඥሺିହଵሻ

= ହଵ േ √ଽ଼଴ଵ
ଶ

= 75 or –24

(e)  m = 75 (m = –2

Sub m = 75 int

Topics: Congruen

(a) ∠LAD = ∠LCB
∠LDA =∠ LBC
∠ALD = ∠CLB

 ∴ ΔLAD and 

(b) (i) ∠CNO = 

(ii) ∠DCB = ∠

∠CON = 
= 
= 

(iii) ∠CBA = 
= 
= 3

(iv) ∠CDO = ∠
∠ADC = ∠

= 
∠ADO = ∠

= 
= 

00 =0 
ሻమିସሺଵሻሺିଵ଼଴଴ሻ

ଶ
 

24 rejected ׶ numb

to (1): Selling price

nce & Similarity, A

B (angles in same s
C (angles in same s
B = 90° (vertically 

ΔLCB are similar 

90° (ON ⊥ BC ׶ N

∠DAB = 58° (angle

180° – ∠CNO – (∠
180° – 90° – (18° +
14°  

180° – ∠CLB – ∠D
180° – 90° – 58°  
32° 

∠DCO = 18° (base
∠CBA (angles in sa
32°  
∠ADC – ∠CDO 
32° – 18°  
14° 

© 2008  exampape

er of apples cannot 

e = ቀଵଶ଴଴
଻ହ

൅ 2ቁ¢ 

= 18¢ = $0.18 

Angles & Triangle

segment) 
segment) 
opposite angles) 

(AAA) (Shown) 

N is midpt of BC of i

es in same segment

∠DCO + ∠DCB) (su
+ 58°)  

DCB (sum of ∠s in 

e ∠s of isosceles ΔD
ame segment) 

∠CNO = 

∠DCB = 58°

∠CBA = 32°

Page 2 o
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be negative) 

s 

sosceles ΔOBC) 

) 

um of ∠s in a triang

a triangle) 

DCO) 

90° from (b)(i) 

from (b)(ii) 

from (b)(iii) 
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Topics: Geometri
(a) (i) tan ∠AOC

∠AOC
∴ ∠AOB

(ii) Using Pyth
AO (length

Area of wi

(b) (i)  Using cosi
EX2 = D
 = 80
∴EX ≈ 5

≈ 52

(ii) Using Pyth
DF = 

Using cosi
F

cos ∠FD

  ∴∠FD
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cal Properties of C
C = ஺஼

ை஼
 (OC ⊥ AC׶O

= ସ଴
ହ଴

  
C = 38.66° 
B = 2 × ∠AOC  

= 2 × 38.66° 
≈ 77.32° 
≈ 77.3° (3 sig. fig.

hagoras’ theorem fo
h of radius of sector

indow = Area of se
= ଵ

ଶ
 × AO2 ×∠

= ଵ
ଶ
 (√4100)

≈ 766 cm2 (3

ine rule for ΔDEX, 
DE2 + DX2 – 2(DE)(
02 + 802 – 2(80)(80
2.09 cm 
2.1 cm (3 sig. fig.) 

hagoras’ theorem, 
DY = √200ଶ ൅ 80

= √46400 cm 
ine rule for ΔFDY, 

FY2 = DF2 + DY2 – 2

DY = ൫√ସ଺ସ଴଴൯
మ

ା൫√ସ଺
ଶ √ସ଺ସ଴଴

= 0.97076  
FDY ≈ 13.9° (3 sig. f

xampaper.com.sg
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/02) 
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Circles, Trigonome
OC is perpendicular

.) 
or ΔOAC, 
r OAB) = √40ଶ ൅ 5

= √4100 cm
ctor OAB – Area of
∠AOB – ଵ

ଶ
 × AB × O

)2ቀ଻଻.ଷଶ°
ଵ଼଴°

ൈ πቁ – ଵ
ଶ
 (8

3 sig. fig.) 

(DX) cos∠EDX 
0)cos 38° 

ଶ  

 
2(DF)(DY) cos∠FD
଺ସ଴଴൯

మ
ିሺହଶ.଴ଽሻమ

଴ √ସ଺ସ଴଴
 

fig.) 

g 
tions 

 exam papers and tuiti

etry 
r bisector of chord A

50ଶ cm 
m 
f ΔOAB 
OC  

0) (50) 

 
DY 

FY = EX ≈ 52.09
from (b)(i)  

∠AOB must to be 
converted to radian

ఏ 
ଵ଼଴°

ൈ π radians

ion matters.  

AB) 
8.

9 cm 

ns: 
s 

Topic: Mensurati

(a) (i) Using Pyth

Slant he

(ii) Total surfa
= Area of 
= π(0.4)(2
≈ 43.3 cm

(b) Volume of pen
= Volume of c
= ଵ

ଷ
 π (0.4)2 (2)

≈ 8.378 cm3 

≈ 8.38 cm3 (3 s

(c) (i) Width of b
Height of 
Length of 
∴ volume

 (ii) Volume o
= Volume
= 138.24 c
= 37.704 c

  ∴ % of th

  = ଷ଻.଻଴ସ
ଵଷ଼.ଶସ

 ×

  ≈ 27.3 %

ion 

hagoras’ theorem,

eight, s = ටቀ଴.଼
ଶ

ቁ
ଶ

൅

= √0.4ଶ ൅
≈ 2.0396 cm
≈ 2.04 cm (

face area  
cone + area of cylin

2.0396) + 2π(0.4)(1
m2 (3 sig. fig.) 

ncil  
cone + volume of cy
) + π (0.4)2 (16) 

sig. fig.) 

box = 6 × pencil di
box = 2 × pencil di

f box = 1 × pencil le
e of box = 4.8 cm ×

=138.24 cm

f box not occupied 
e of box – total volu
cm3 – 12 × 8.378 cm
cm3 

he volume not occup

100% 

© 2008  exampape

൅ 2ଶcm 

2ଶ cm 
m 
(3 sig. fig.) 

nder + area of circu
6) + π(0.4)2 

ylinder 

iameter = 6 × 0.8 cm
iameter = 2 × 0.8 cm
ength = (16+2) cm =

1.6 cm × 18 cm 
m3 (Shown) 

by the pencils 
ume of 12 pencils in
m3 

pied by the pencils

Sub
from
area

Vo
≈ 8

Radiu

Page 3 o

er.com.sg. All rights re

ular base   

m = 4.8 cm 
m = 1.6 cm 
= 18 cm 

n box  

b s = 2.0396 
m (a)(i) into 
a of cone = πrs. 

olume of each penc
8.378 cm3 from (b) 

us of pencil = ଴.଼
ଶ

 cm

of 6 
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Topics: Vectors in

(a) (i) BC = ඥሺ5
= √29
≈ 5.39

(ii) Gradient o

(iii) Sub m = ଷ
଼

y =  ଷ
଼
 x + 

Sub A(−3, 

∴ y = ૜
ૡ
 x 

(iv) Mid-point 

(v) Let the coo

Since ABC
⇒ Mid-po

 Hence, mi

⇒  ௫ାହ
ଶ

 
x +5 

x 
 ⇒ D = (−1

 Position v

ሬሬሬሬሬሬറܦܱ = ሬሬሬሬሬറܦܧ 
  = ൫ିଵ

଺ ൯
  = ൫ି૜

૚ ൯
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n Two Dimensions

5 െ 7ሻଶ ൅ ሺ4 െ 9ሻଶ

9 units 
9 units (3 sig. fig.) 

of AB, m = ସିଵ
ହିሺିଷሻ

 = 

into y = mx+c: 

c ………. (1) 

1) into (1): 1 = ଷ
଼
 (

c = ૚ૠ
ૡ

 

+ ૚ૠ
ૡ

 

of AC = ቀିଷା଻
ଶ

, ଵା
ଶ

∴ E = (2, 5) 
ordinates of D = (x,

CD are the vertices o
oint of BD = Mid-po

id-point of BD: ቀ௫ା
ଶ

= 2 ௬ାସ
ଶ

  = 5 
= 4 y = 10 – 
= −1 y = 6 
1, 6) ⇒ Position vec

ector ܱܧሬሬሬሬሬറ = ൫ଶ
ହ൯ 

 ሬሬሬሬሬറܧܱ –
൯ – ൫ଶ

ହ൯ 

൯ 

xampaper.com.sg
8 Suggested Solut
/02) 

ution prohibited. 
mpaper.com.sg for 

, Probability 

ଶ units 

૜
ૡ
 

(-3) + c 

ାଽቁ 

, y) 

of a parallelogram,
oint of AC = E 
ହ , ௬ାସ

ଶ
ቁ = (2, 5) 

4 

ctor ܱܦሬሬሬሬሬሬറ = ൫ିଵ
଺ ൯ 

ඥሺݔଶ െ ݔ
Sub B(5, 

݉ ൌ
ଶݕ െ
ଶݔ െ

Sub A(−3

Sub A(−
intoቀ௫భା

ଶ

g 
tions 

 exam papers and tuiti

ଵሻଶݔ ൅ ሺݕଶ െ ଵሻଶݕ
4), C(7, 9) into 

െ ଵݕ

െ ଵݔ
 

3, 1), B(5, 4) into 

Coordinates of 
E from (a)(iv)

−3, 1), C(7, 9) 
ା௫మ
ଶ

, ௬భା௬మ
ଶ

ቁ 

ion matters.  

 

 

f

(b) (i)   
 1
1  
2 2,1 
3 3,1♦

4 4,1 
5 5,1 
6 6,1♦

♠ - both b
♣ - sum is
♦ - at leas

From the p

(ii) (a) P (bot

(b) P (sum

  (c) P (pro

(d) P (at l

2 3
1,2 1,3♦

 2,3♦

3,2♦  
4,2♠ 4,3♦

5,2 5,3♣

6,2♠♣♦ 6,3♦

balls even 
s 8 
st one is multiple of

possibility diagram

th have even numbe

m of numbers draw

oduct is 7) = ଴
ଷ଴

 = 0

least one of the no. 

Total

Che

© 2008  exampape

3 4 
 1,4 1,5
 2,4♠ 2,5

3,4♦ 3,5
  4,5

♣♦ 5,4  
 6,4♠♦ 6,5

f 3 

, total no. of possib

er)  = ଺
ଷ଴

 

= ૚
૞
 

wn is 8) = ସ
ଷ଴

  

= ૛
૚૞

 

drawn is a multiple

Without re
(1, 1), (2, 2
outcomes a

To

C

To

C

# of ♦
l # of outcomes

 

ck: ଵ
଺
 × ଵ

ହ
 × 18 

Page 4 o
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5 6 
5 1,6♦ 
5 2,6♠♣♦ 
5♣♦ 3,6♦ 
5 4,6♠♦ 

5,6♦ 
5♦  

ble outcomes = 30 

e of 3) = ଼
ଷ଴

  

= ૜
૞
 

eplacement ⇒ 
2) … (6, 6) 
are impossible. 

# of ♠
Total # of outcomes

 

Check: ଵ
଺
 × ଵ

ହ
 × 6 

# of ♣
Total # of outcomes

 

Check: ଵ
଺
 × ଵ

ହ
 × 4 

of 6 

served.  



GCE
Elem
 

 
Una
Plea

 

 

10. T

(
(
(

 

(

(

(

E ‘O’ Level October
mentary Mathe

authorized copying
ase call 93805290 or

Topic: Graphical 

(a) Sub x = 4 into 
(b) See graph. 
(c) Plot y = 1 for th

From graph, 
ݕ ൌ ଵ

ହ
ሺ12ݔ

∴ Solution of 

(d) From graph, gr

(e) Since 2x + y = 
values of the tw

x −
y 4

Join up these tw

(f) (i) From grap

(ii) ଵ
ହ

ሺ12ݔ െ ݔ
x3− 22x +

Comparing

A = 0, B =

AMaths stu
Check: ௗ௬

ௗ௫
ൌ

Sub

Check

  by ex
r/November 2008
ematics (4017

g, resale or distribu
r email missloi@exam

Solution of Equati

ݕ ൌ ଵ
ହ

ሺ12ݔ െ  :ଶሻݔ

he range −3 ≤ x ≤ 4

2 െ ଶሻ intersects yݔ
ଵ
ହ

ሺ12ݔ െ ଶሻݔ ൌ 1: x

radient of tangent at

2 is linear, sub the 
wo points: 

−1 3 
4 −4 

wo points to get the

ph, x-coordinate = 0

ଶሻݔ ൌ 2 െ  ݔ2
+ 10 = 0 ………. (1

g coefficients of (1)

= −22, C = 10 

udents: 
ൌ ଵଶ

ହ
െ ଷ௫మ

ହ
 

b x = 3 ⇒ ௗ௬
ௗ௫

ൌ  െ3

k:  x3 – 12x + 5 = 0 
⇒ x = 3.23, −3.6

xampaper.com.sg
8 Suggested Solut
/02) 

ution prohibited. 
mpaper.com.sg for 

ions 

p = ଵ
ହ

ሺ4ሻሺ12 െ 4

4. 

y = 1 at x = 0.42, 3.2

x = 0.42, 3.23 

t (3, 1.8) = ସିሺି଴.ହሻ
ଶ.ଶହିଷ.଻ହ

= −3 

values of x = −1 an

e graph of 2x + y = 2

0.45 

) 

) with x3 + Ax2 + Bx

3 

  
66, 0.42

g 
tions 

 exam papers and tuiti

4ଶሻ = −3.2 

23 

ହ
 

nd x = 3 to obtain th

2. 

x + C = 0, 

ion matters.  

he y-
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Topic: Data Analy

(a) Mean mark = ∑
∑

= ଷ

= 2

(b)  

(d) From the curve

(i) Median = 

(ii) Upper Qua

(iii) Lower Qu

Interquarti

(e) 15% of people

From the curve

Least mark nee

Mark (x) 
No. of peopl

  by ex
r/November 2008
ematics (4017

g, resale or distribu
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ysis (Statistics, Cu
∑ ௙௫
∑ ௙

 

ଷ଴ ሺହሻା ଻଴ ሺଵହሻା ଶହ ሺଵସ
ସ଴଴

27 

e in (c): 

27.5 

artile (UQ) = 35 

uartile (LQ) = 20 

ile Range = UQ – L
= 35 – 20
= 15 

= ଵସ
ଵ଴଴

ൈ 400 = 60 

e in (c), 

eded to go on to the

x = 0 x ≤ 10 
le 0 30 

freq. (x ≤ 10) + 
freq. (10 < x ≤ 20)
= 30 + 70 

xampaper.com.sg
8 Suggested Solut
/02) 

ution prohibited. 
mpaper.com.sg for 

mulative Frequen

଴ሻା ଷହ ሺଵଵ଴ሻା ସହ ሺହ଴ሻ
଴

 

LQ  
0 

e second round = 38

x ≤ 20 x ≤ 30 
100 240 

) 
freq. (x ≤ 20) +
freq. (20 < x ≤ 
= 100 + 140

50% of
scored 

75% o
scored

15% scored 
85% scored 

g 
tions 

 exam papers and tuiti

cy Distribution) 

8.5 

x ≤ 40 x ≤ 50 
350 400 

Use the mid-va
each interval fo

+ 
30) 

freq. (x ≤ 30
freq. (30 < x
= 240 + 110

freq. (x ≤ 4
freq. (40 < 
= 350 + 50

f 400 people 
below this mark

of 400 people 
d below this mark 

above this mark = 
below this mark 

ion matters.  

alue of 
or x. 

0) + 
x ≤ 40) 
0

40) + 
x ≤ 50) 

0

(c) 

© 2008  exampape

Page 6 o

er.com.sg. All rights re

of 6 

served.  

 


