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Topic: Trigonome

(i) ∠ܺܤܣ  ൌ 6

sin∠ܺܤܣ  ൌ  

sin 60° ൌ 
ܣ

 ܺܣ ൌ  
√

ൌ ૛
 

(ii) Using Pythago

ଶܤܣ ൌ ଶܺܣ

16  ൌ ൫2√3
ଶܺܤ ൌ 16 െ

 ൌ 4 
 ܺܤ  ൌ 2 cm

In ∆AXC, tan∠

∠
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ATHEMATIC
ed Solutions  

etry (Trigonometri

60° 
஺௑
஺஻

 

ܺܣ
4  

√3
2 ൈ 4 

૛√૜ ܕ܋ 

oras’ theorem in ∆AB

൅  ଶܺܤ

3൯
ଶ
൅  ଶܺܤ

െ 12 

m 

ܤܥܣ∠ ൌ ஺௑
஼௑

 

ൌ
2√3
4  

 ࡮࡯࡭∠ ൌ ૚ିܖ܉ܜ ቀ√૜
૛

AX
CX

xampaper.com.sg
8 Suggested Solut
01) 

ion prohibited. 
mpaper.com.sg for ex

S 
Oct

ic Ratios) 

BX, 

૜
૛
ቁ (Shown) 

X = 2√3 from (i) 
X = BC + BX 

= 2 + 2 = 4 cm 

g 
tions 

xam papers and tuitio

4038
tober/November 

on matters. 
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2. Topics: Indices, S

 9௫ሺ27ሻ௬ ൌ 1 
ሺ3ଶ௫ሻሺ 3ଷ௬ሻ ൌ 3଴ 

 3ଶ௫ାଷ௬ ൌ 3଴ 

Comparing the indi

8௬ ൊ ൫√2൯
௫
ൌ 16√

2ଷ௬ ൊ 2
ଵ
ଶ௫ ൌ ሺ2ସ

2ଷ௬ି
ଵ
ଶ௫ ൌ 2ସା

Comparing the indi

 
Sub (1) into (2):

Sub x = െ ଽ
ହ
 into (1)

∴࢞ ൌ െૢ
૞
, ࢟ ൌ ૟

૞
 

©

Simultaneous Equa

ices: 2ݔ ൅ ݕ3 ൌ 0
 ݕ6  ൌ െ

√2 

ସሻ ൬2
ଵ
ଶ൰ 

ାଵଶ 

ices: 3ݕ െ ଵ
ଶ
ݔ ൌ 4

ݕ3 െ ଵ
ଶݔ ൌ

ଽ
ଶ

ݕ6 െ  ݔ ൌ 9

െ4ݔ െ ݔ ൌ 9

ݔ ൌ െ

ݕ6 :( ൌ െ

ൌ
3

ݕ   ൌ
6
5

 

© 2008  exampaper.

ations 

 
െ4(1) .……… ݔ 

൅ ଵ
ଶ
 

9 …….……. (2) 

9 

െ
9
5 

െ4ቀെ ଽ
ହ
ቁ 

36
5  

6
5 
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Topic:  Simultaneo

ۯ ൌ ቀ7 െ8
1 6 ቁ 

ଵିۯ ൌ
1

ሺ7ሻሺ6ሻ െ ሺെ

ൌ  
૚
૞૙ ቀ

૟ ૡ
െ૚ ૠ

Given:  7q െ ݌8 ൌ
ݍ ൅ ݌6 ൌ

Expressing the abov

ቀ7 െ8
1 6 ቁ ቀ

ݍ
ቁ݌ ൌ ቀ1െ

Multiply both sides

ቀ
ݍ
ቁ݌ ൌ

1
50

ൌ
1
50

ൌ
1
5 ቀ

׵ ࢗ  ൌ
૚
૞ , ࢖ ൌ െ

૟
૞

Topic:  Differentia

(i) ୢ
ୢ௫
ሺݔଷlnݔሻ ൌ ݔ

ൌ ݔ 
ൌ  ࢞

  by ex
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matics (4038/0
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ous Equations (Sol

െ8ሻሺ1ሻ ቀ
6 8
െ1 7ቁ 

ૡ
ૠቁ 

ൌ 11 
ൌ െ7 

ve as a matrix equa

11
െ7ቁ 

s by A-1, 

0 ቀ
6 8
െ1 7ቁ ቀ

11
െ7ቁ 

0 ቀ
10
െ60ቁ 

ቀ 1െ6ቁ 

ation & Integration

ଷݔ ୢ
ୢ௫
ሺln ሻݔ ൅ ln ݔ ୢ

ୢ

ଷݔ ൈ
1
ݔ ൅  ݔଶlnݔ3 

࢞૛  ൅  ૜࢞૛࢞ܖܔ 

Aቀ
ݍ
ቁ݌ ൌ

xampaper.com.sg
8 Suggested Solut
01) 

ion prohibited. 
mpaper.com.sg for ex

lution by Inverse M

ation, 

n 

ୢ
௫
ሺݔଷሻ 

ۻ ൌ ቀܽܿ ݀

ଵିۻ ൌ ܽ݀

ൌ ቀ11െ7ቁ 

ቀۯଵିۯ
ݍ
ቁ݌ ൌ

۷ ቀ
ݍ
ቁ݌ ൌ

ቀ
ݍ
ቁ݌ ൌ

d
dݔ

ሺݒݑ

Produ

g 
tions 

xam papers and tuitio

Matrix Method) 

ܾ
݀ቁ 

1
െ ܾܿ ቀ

݀ െܾ
െܿ ܽ ቁ 

ൌ ଵିۯ ቀ11െ7ቁ 

ൌ ଵିۯ ቀ11െ7ቁ 

ൌ ଵିۯ ቀ11െ7ቁ 

ሻݒ ൌ ݑ
dݒ
dݔ ൅ ݒ

dݑ
dݔ 

ct Rule:  

on matters. 

5.

 

(ii) ׬ ݔଶlnݔ dݔ ൌ

ൌ

ൌ

ൌ

ൌ

Topics: Partial Fr

(i) ଼௫ିସ଺
ሺ௫ିହሻሺ௫ାଵሻ

ൌ  
ሺ௫

Multiply both 
ݔ8 െ 46 ൌ ܣ

 Let x = െ1: െ

Let x = 5: 4

׵   ૡ࢞ି૝૟
ሺ࢞ି૞ሻሺ࢞ା૚ሻ

ൌ

(ii) From (i), ݕ ൌ

ൌ

dݕ
dݔ ൌ

When x = 2, ୢ
ୢ

©

ଵ
ଷ ׬ ݔ3

ଶ lnݔ dݔ 

  ଵଷ ൤නሺ3ݔ
ଶlnݔ ൅ ଶݔ

  ଵଷ ൤නሺ3ݔ
ଶlnݔ ൅ ଶݔ

  ଵଷනሺ3ݔ
ଶlnݔ ൅ ଶሻݔ

  ૚
૜
࢞૜࢞ܖܔ െ ૚

ૢ
࢞૜ ൅

ractions, Applicati
஺
௫ିହሻ

൅  ஻
ሺ௫ାଵሻ

 

sides by (x – 5)(x +
ݔሺܣ ൅ 1ሻ ൅ ݔሺܤ  െ

െ8 െ 46 ൌ ሺെ6ሻܤ
 ܤ ൌ 9 

40 െ 46 ൌ  ሺ6ሻ ܣ
ܣ ൌ െ1 

ൌ െ ૚
ሺ࢞ି૞ሻ

൅ ૢ
ሺ࢞ା૚ሻ

 

଼௫ିସ଺
ሺ௫ିହሻሺ௫ାଵሻ

 

െ
1

ሺݔ െ 5ሻ
൅

9
ሺݔ ൅ 1ሻ

 

ሺݔ െ 5ሻିଶ െ 9ሺݔ ൅ 1
ୢ௬
ୢ௫
ൌ ሺ2 െ 5ሻିଶ െ 9

© 2008  exampaper.

ଶ െ ଶሻݔ dݔ൨  

ଶሻ dݔ െ නݔଶ dݔ൨  

ሻ dݔ െ ଵଷනݔଶdݔ 

 ࢉ

ions of Differentiat

+ 1): 
5ሻ 

1ሻିଶ 

ሺ2 ൅ 1ሻିଶ ൌ ଵ
ଽ
െ ଽ

ଽ

ൌ െ
ૡ
ૢ
 

නሺ3ݔଶlnݔ ൅ ଶݔ

From (i): ୢ
ୢ௫
ሺݔ

Page 2 o
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ଶሻ dݔ ൌ ݔଷlnݔ ൅ ܿ  

ሻݔଷlnݔ ൌ ଷݔ ൅ ଶlnݔ3
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Topic:  Application

(i)   v = 6ݐ െ ଵ
ଶ
 ଶݐ

 Since the cycl
ݐ6 ⇒ െ ଵ

ଶ
ଶݐ

ଵ
ଶ
ሺ12ݐ െ ݐ

∴ Time taken 

(ii) Distance AB =

=

=
=

(iii) Acceleration ܽ
When t = 8, a 

Topic: Application

Given ݕ ൌ ୱ୧୬௫
ଶିୡ୭ୱ௫

  ,

dݕ
dݔ ൌ

ሺ2 െ cos ሻcoݔ
ሺ2 െ

ൌ
2cos ݔ െ cos

ሺ2 െ co

ൌ
2cos ݔ െ 1
ሺ2 െ cos ݔሻଶ

  by ex
r/November 2008
matics (4038/0

 resale or distribut
email missloi@exam

ns of Differentiatio

ist is at rest, v = 0 a
 = 0 

 ሻ= 0ݐ
t = 0 (reject) or 12  

from A to B = 12 s 

׬ = ቀ6ݐ െ ଵ
ଶ
ଶቁଵଶݐ

଴ dݐ

= ቂ3ݐଶ െ ଵ
଺
ଷቃݐ

଴

ଵଶ
 

= 3ሺ12ሻଶ െ ଵ
଺
ሺ12ሻଷ 

= 144 m 

ܽ ൌ ୢ௩
ୢ௧

 = 6 − t 
= 6 − 8  
= −2 ms-2   

ns of Differentiatio

, 0 ൏ ݔ ൏ ஠
ଶ
 

os ݔ െ sin ݔ ⋅ sin ݔ
െ cos ሻଶݔ

ଶݔ െ sinଶݔ
os ݔሻଶ           

xampaper.com.sg
8 Suggested Solut
01) 

ion prohibited. 
mpaper.com.sg for ex

on & Integration (

at point B. 

 ݐ

 

on (Gradients, Tan

 

g 
tions 

xam papers and tuitio

(Kinematics) 

ngents & Normals

on matters. 

)  

8.

Tangent to curve is

⇒  ୢ௬
ୢ௫

 = 0 

ଶୡ୭ୱ ௫ିଵ
ሺଶିୡ୭ୱ ௫ሻమ

  = 0 

2cos x – 1 = 0 
cos x = ଵ

ଶ
 ⇒

x = ஠
ଷ
  o

∴ x = ૈ
૜
 

Topic: Further Tr

(i) For sin 3ݔ ൅ s

L.H.S.: sin 3ݔ

 ൌ 2si
ൌ 2 s

ൌ 2ሺ2

ൌ 4 s

(ii) sin 3ݔ ൅ sin ݔ
From (i): s

4
4sin ݔcosଶݔ

2cosଶݔሺ2
cos ݔ ൌ 0 
Basic angle ߙ

ݔ ൌ ஠
ଶ 
  

׵  ࢞ ൌ ૈ
૟
, ૈ
૛ 
, ૞ૈ
૟

©

s parallel to the x-ax

⇒ Basic angle α = ஠
ଷ

or  ହ஠
ଷ
 (reject ׶ 0 ൏

rigonometric Iden

sin ݔ ൌ 4 sin ݔ cosଶ

ݔ ൅ sin ݔ 

in ଷ௫ା௫
ଶ

cos ଷ௫ି௫
ଶ

 
in ݔ2 cos  ݔ

2 sin ݔ cos ሻݔ cos ݔ

in ݔ cosଶݔ ൌ R. H. S

ݔ ൌ 2cosଶݔ 
in 3x + sin x = 4sin
4sin ݔcosଶݔ ൌ 2cos
ݔ െ 2cosଶݔ  ൌ 0 
2sin ݔ െ 1ሻ ൌ 0 

sin ݔ ൌ
ൌ ஠

ଶ
   Basic a

ݔ ൌ ஠
଺
,

© 2008  exampaper.

xis  

ݔ ൏ ஠
ଶ
 ) 

tities 
ଶݔ 

S. ሺܖܟܗܐ܁ሻ 

n x cos2x 
sଶݔ  

ൌ ଵ
ଶ
 

angle ߚ ൌ ஠
଺
 

, ହ஠
଺

 

 

sin ܣ2 ൌ 2 s
Double Angle

sin ܣ ൅ sinܤ
Factor Form

π 

S

T

ݔ

Page 3 o
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sin ܣ cosܣ
e Formula: 

ܤ ൌ 2 sin ஺ା஻
ଶ cos ஺

mula: 

α
α 

஠
ଶ 

0 

ݔ ൌ ஠
ଷ 

ଷ஠
ଶ ݔ  ൌ ହ஠

ଷ

AS 

T C 

ߙ ൌ
π
3 

β β π 

ଷ஠
ଶ  

ൌ ହ஠
଺  

α 

௫ ୀ 
஠
ଶ 

CT 

S A 

ߙ ൌ
π
2 , ߚ ൌ

π
6 

of 6 

erved. 
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Topic: Simultaneo

Let Ann’s age be x
 

ଶݔ െ ଶݕ2 ൌ 6ሺݔ െ
ݔ ൅ ݕ ൌ 5ሺݔ െ
ݔ ൅ ݕ ൌ ݔ5 െ 5

ݕ6 ൌ  ݔ4
ݕ ൌ ଶ

ଷ
…… ݔ

Sub (2) into (1): ݔ

x = 0 (reject as Ann

When ݔ ൌ 18,  

ݕ ൌ
2
3
ሺ18ሻ ൌ

∴ Ann is 18 years 

  by ex
r/November 2008
matics (4038/0

 resale or distribut
email missloi@exam

ous Equations 

and Betty’s age be 

 ሻ ………. (1)ݕ
 ሻݕ
 ݕ5

…………... (2) 

ଶݔ െ 2 ቀସ
ଽ
ଶቁݔ ൌ 6 ቀݔ

 ଵଽݔ
ଶ ൌ  ݔ2

ଶݔ െ ݔ18 ൌ 0 
ݔሺݔ െ 18ሻ  ൌ 0 

n is older than Betty

ൌ 12 

old and Betty is 1

xampaper.com.sg
8 Suggested Solut
01) 

ion prohibited. 
mpaper.com.sg for ex

y. 

ݔ െ ଶ
ଷ
 ቁݔ

y) or x = 18 

2 years old. 

x2 – 2y2: “… tw
Betty’
the squ

= 6(x – y): “… 
diff

x + y
“… 
equa
diffe

g 
tions 

xam papers and tuitio

wice the square of 
s age subtracted from
uare of Ann’s age” 
equal to 6 times the 

ference of their ages.”

y = 5(x – y): 
sum of their ages is 
al to 5 times the 
erence of their ages”

on matters. 

10.

 

 

m 

 

Topic: Quadratic 

(a) ܽݔଶ ൅ ݔ5 ൅ 2

֜ ܾଶ െ 4ܽܿ ൏
25 െ 4ܽሺ2ሻ ൏

25  ൏

ܽ ൐

൐

׵ ܖܑ ܜܛ܍ܔܔ܉ܕܛ

(b)   െ5ݔଶ ൅ ݔܾ െ

ܾଶ

ܾଶ െ 4ሺെ
ܾ

൫ܾ െ √40൯൫ܾ ൅

െ√40 ൏ ܾ ൏ √

⇒ܾ ൐  െ√40

∴smallest inte

©

Equations & Ineq

൐ 0 

൏ 0 (no real roots) 
0 

൏ 8ܽ 

൐
25
8  

൐ 3
1
8 

ࢇ ܚ܍܏܍ܜܖ ൌ ૝ 

െ 2 ൏ 0 

ଶ െ 4ܽܿ ൏ 0 (no rea
5ሻሺെ2ሻ ൏ 0 
ܾଶ െ 40 ൏ 0 

൅ √40൯ ൏ 0 

√40 

ൎ െ6.32 

eger b = −6 

© 2008  exampaper.

qualities 

al roots) 

 

 

 ax2 + 

െ√40

b2 –

−5x2

Page 4 o
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5x + 2 > 0, ∀ x 

x 

b 
√40

– 4ac < 0 

x 

2 + bx −2 < 0, ∀ x 

of 6 

erved. 



GCE
Add
 

 
Unau
Pleas

 

11. T

(

 
 (

E ‘O’ Level October
ditional Mathem

uthorized copying, 
e call 93805290 or e

Topic: Binomial E

(i) ሺݎ ൅ 1ሻ௧௛term

Coefficient of ݔ

Coefficient of ݔ

Equating coeff

21݇ଶ ൌ
3݇ଶ ൌ

5݇ଷ െ 3݇ଶ ൌ
݇ଶሺ5݇ െ 3ሻ ൌ

k = 0 (reject) o

׵ ࢑ ൌ ૜
૞
 

(ii) ሺ1 െ ݔଶሻሺݔ5 ൅

׵ coefficient o

  by ex
r/November 2008
matics (4038/0

 resale or distribut
email missloi@exam

Expansions 

m of  ቀݔ ൅ ௞
௫
ቁ
଻
ൌ ቀ7ݎቁ

ൌ ቀ7ݎቁ

ଷݔ ൌ ቀ72ቁ ݇
ଶ 

ൌ 21݇ଶ 

ݔ ൌ ቀ73ቁ ݇
ଷ 

ൌ 35݇ଷ 

ficients of x3 and x, 

35݇ଷ 
5݇ଷ 
0 
0 

or ݇ ൌ ଷ
ହ
 

൅ ௞
௫
ሻ଻ ൌ ሺ1 െ ଶሻݔ5 ቂ
 ൌ ଻ݔ െ ଻ݔ35݇

of ݔ଻ ൌ 1 െ 35݇ 

 ൌ 1 െ 35 ൬
3
5൰ 

 ൌ 1 െ 7ሺ3ሻ 
 ൌ െ૛૙ 

xampaper.com.sg
8 Suggested Solut
01) 

ion prohibited. 
mpaper.com.sg for ex

ቁ ݔ଻ି௥ ሺ݇ିݔଵሻ௥ 

ቁ ݇௥ݔ଻ିଶ௥  

ቂቀ70ቁ ݔ
଻ ൅ ቀ71ቁ ݔ݇

ହ

଻ ൅ڮ 

x3 = x7-2r ⇒ r

x1 = x7-2r ⇒ r

Terms be
of ሺݔ ൅ ௞

௫
they do n
when mu

g 
tions 

xam papers and tuitio

൅ڮቃ 

r = 2 → T2 

= 3 → T3  

௥ܶାଵ ൌ ቀ݊ݎቁ ܽ
௡

In expanding (a

eyond the 1st 2 term
௞
௫
ሻ଻are ignored as 

not form x7 terms 
ultiplied by (1 – 5x2

on matters. 

12.

ି௥ܾ௥ 
+ b)n, 

ms 

2). 

Topic: Linear Law

(i) Given ݕ ൌ ܾ݇௫

lg ݕ ൌ lgሺ
lg  y ൌ lg 
lg  y ൌ ሺlg

Letting Y be lg

Y = (lg 
= mX + 

From the graph

Gradient m:  

⇒ lg b = ଵ.ଷ
଴ି

= െ

b = 10

ൎ ૙.

When X = 0, Y

⇒ lg ݇ ൌ 1.3

݇ ൌ 10ଵ

ൎ ૛૙

(ii) From (i), ݕ ൌ

When x = 8, 

ݕ ൌ 10ଵ.ଷ ൬10
ൎ ૡ. ૟૝ 

 

©

w 
௫, 
ሺܾ݇௫ሻ 
݇ ൅  ܾ lg ݔ
g ܾሻݔ ൅ lg ݇  

g y and X be x, the g

b)X + lg k  
c  

h, 

ି଴.଼
ିଵଵ

 
ଵ
ଶଶ

 

0ି
భ
మమ 

. ૢ૙ (2 sig. fig.) 

Y-intercept = 1.3 

3 
ଵ.ଷ 

 (2 sig. fig.) 

10ଵ.ଷ ቀ10ି
భ
మమቁ

௫
 

ି ଵ
ଶଶ൰

଼
 

© 2008  exampaper.
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Topic: Application

(i) 

Perimeter of th

ݔ5 ൈ 2 ൅ ݄ ൈ 2
ݔ5 ൅

Let RM be the 
⇒ M is the mid

Using Pythgora

ܯܴ ൌ ඥሺ5ݔሻଶ
ൌ cm ݔ4

ܣ∴ ൌ ଵ
ଶ
ሺ6ݔሻሺ4

ൌ ଶݔ12 ൅

ൌ ૚૙ૡ૙࢞

  by ex
r/November 2008
matics (4038/0

 resale or distribut
email missloi@exam

ns of Differentiatio

he window = 360cm

2 ൅ ݔ6 ൌ 360 
݄ ൅ ݔ3 ൌ 180 

݄ ൌ 180 െ ݔ8

height of ΔQRS. 
d-point of QS. (ΔQR

as’ theorem, 

െ ሺ3ݔሻଶ 

ሻݔ4 ൅ ሺ݄ሻሺ6xሻ 

ሺ180 െ  ݔሻ6ݔ8

െ ૜૟࢞૛ (Shown) 

xampaper.com.sg
8 Suggested Solut
01) 

ion prohibited. 
mpaper.com.sg for ex

on (Maxima & Mi

 

m (given) 

 ݔ

RS is isosceles) 

Area A = Area
Area

To show that A
express all unk
(height of ΔQR

g 
tions 

xam papers and tuitio

inima) 

a of ΔQRS +  
a of rectangle PQST

A = 1080x – 36x2, 
knowns i.e. h and R
RS) in terms of x. 

on matters. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

T 

RM 

(ii) ୢ஺
ୢ௫
ൌ 1080 െ 7

 

When 
dܣ
dݔ ൌ 0

ݔ72 ൌ 1080
ݔ ൌ 15 cm

When ݔ ൌ 15

ܣ ൌ 1080ሺ15ሻ

ൌ ૡ૚૙૙ܕ܋૛

(iii) ୢ
మ஺
ୢ௫మ

ൌ െ72  

⇒ ୢ
మ௬
ୢ௫మ

൏ 0

⇒ The sta

©

 ݔ72

0,  

0 
m 

cm,  

ሻ െ 36ሺ15ሻଶ 
૛ 

0  

ationary value of A
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