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Section I 
 

1 2 3 4 5 6 7 8 9 10 

A B D C B D C C A D 

 

Q1  64.1
6

2

=
π

(3 significant figures)   A 

 

Q2  The graph of ( )2
1−= xy  is the graph of 2xy =  translated to 

the right by 1 unit.     B 
 

Q3  ( ) 81log2 =−x , 821 =−x , 257=x    D 

 

Q4  c
e

dxe
x

x +=∫ 2

2
2      C 

 

Q5  Gradient of 832 =− yx  is 
3

2
, .: gradient of perpendicular line 

is 
2

3
− . 623 =+ yx  has gradient 

2

3
−  and passes through the point 

( )0,2 .       B 

 

Q6  ( ) ( ) ( ) ( )( )22333 32323232278 +−+=+=+ xxxxx  

( )( )96432 2 +−+= xxx      D 

 

Q7  ( )1sin −x ( ) 02tan =+x , .: 01sin =−x  which has 1 solution 

between 0 and π2 , or 02tan =+x  which has 2 solutions. 

Total number of solutions is 3.    C 
 

Q8  xa 3= , xr 2−= , ( )( ) 1110

11 307223 xxxt =−=   C 
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Section II 
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Q11b  ( )( )12323 2 +−=−+ xxxx  
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Q11e  220cos2
4
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Q11f  ( ) 54 −=′ xxf , ( ) cxxxf +−= 52 2   

The curve passes through ( )3,2 .  

.: ( ) ( ) ( ) 325222
2

=+−= cf , 5=c . .: 552 2 +−= xxy  

 

Q11g  Arc length
7

8

7
8

ππ
θ =×== r  cm 

Perimeter 
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Q12a  2=a , 3=d , 1094=nt , .: ( ) 1094312 =−+ n , 365=n  

( ) 20002010942
2

365
365 =+=S  

 

Q12bi  
2

1

06

41
Gradient −=

−

−
= , .: 4

2

1
+−= xy , .: 082 =−+ yx  

 

Q12bii  Let ( )vuP ,  be a point on AC, and ACBP ⊥ . 

.: 082 =−+ vu  and 1
2
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v
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Q12biii  ( ) ( ) 454106
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Q12cii ( ) ( ) ( )
171
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35
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Q12di  xxy 82 2 +−=  and xy 2=  

.: xxx 822 2 +−= , 062 2 =− xx , ( ) 032 =−xx , 3=Ax  

 

Q12dii  ( ) ( )∫∫ +−=−+−=
3
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Q13ai  ( ) xx
dx

d
x

dx

d
2cos22sin2sin3 ==+  

 

Q13aii  Let xu 2sin3 += , x
dx

du
2cos
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( ) cxe ++= 2sin3log
2

1
 

 

Q13bi  tk
AeM

−= , tk
kAe

dt

dM −−= , .: kM
dt

dM
−=  

tk
AeM

−=  is a solution because it satisfies the equation 

kM
dt

dM
−= . 

 

Q13bii  0=t , 20=M  kg, .: 20=A , tk
eM

−= 20  

At 300=t , 20
2

1
×=M , .: 

2

1300 =− k
e , 2log

300

1
ek =  

.: at 1000=t , 98.120
1000

300

2log
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×− e

eM kg 
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1
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+
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1
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tdt
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+
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.: 0<a  (i.e. a is negative) for 0≥t  

 

Q13cii  As ∞→t , 
( )

1
1

1
1

2
→

+
+=

t
v  m s-1 

 
Q13di   

 

 
 
 

Q14a  exey
x −= , ee

dx

dy x −=  

0=
dx

dy
 at a stationary point, .: 0=− ee

x , .: 1=x   and 0=y  

 
x  1<  1 1>  

dx

dy
 0<  0 0>  

 

The stationary point is ( )0,1 . It is a minimum turning point of 

exey x −= . 
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Q14bii  From bi, 
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Q14dii  Immediately after the nth dose, the total amount  
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 is a geometric series 

with 10=a  and 
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1
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S , .: the total amount will not exceed 15 mL 

 
Q14e 

 
 
 
 
 

°=−= 671178θ  

( )( ) °−+= 67cos2201422220142 22
CA

 
12.210≈  

.: CA is approximately 210 km 
 
 

Q13dii  
12.210

67sin

142

sin °
=

φ
, .: °≈ 47.38φ  

.: bearing is ( ) °≈°−°−° 3331147.38360  
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Q15a  02cossin2 2 =−+ xx , π20 ≤≤ x  

( ) 02coscos12 2 =−+− xx  

0cos2cos 2 =− xx , ( ) 0cos21cos =− xx  

.: 0cos =x , 
2

3
,

2

ππ
=x  or 0cos21 =− x , 

3

5
,

3

ππ
=x  

The solutions are 
3

5
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2

3
,

2
,

3

ππππ
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Q15bi   

 
 

FERS // , .: DFEDRS ∠=∠  and DEFDSR ∠=∠  because 

corresponding angles are equal. θ  is a common angle to both 

triangles. .:  DEFDSR ∆∆   and  are similar. 

 
Q15bii  Ratios of any two pairs of corresponding sides of two 

similar triangles are equal, .: 
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Q15ci   

 
 

Q15cii  At P , mxe
x =2  and mx

dx

d
e

dx

d x =2 , .: me
x =22  

.: mmx =2 , 12 =x , 
2

1
=x , eey x == 2 , .: ( )eP ,

2
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Q16bi   

 Start of month End of month 

1st  500 ( )003.1500  

2nd  ( ) ( )01.1500003.1500 +  ( ) ( )( )003.101.1500003.1500
2 +  

 
Q16bii 

Start of 3rd month ( ) ( )( ) ( )22
01.1500003.101.1500003.1500 ++=  

End of 3rd month 

( ) ( )( ) ( ) ( )003.101.1500003.101.1500003.1500
223

++=  

( ) ( ) ( )( ) ( )( )22
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Q16ci  1022
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Q16cii  Area of the semicircular section
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Q16ciii  







+−=

8

5
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xxL  is an inverted parabola, .: the 

turning point is a maximum. 
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               Please inform mathline@itute.com re conceptual 

               and/or mathematical errors. 
 


