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SECTION 1 
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Q1  ( ) ( )2
3
21 −±=− xy , 4233 −=−∴ xy , i.e. 132 =− yx   

or 4233 +−=− xy , i.e. 732 =+ yx  
 
Q2  Consider ( )( )24 +−= xxy , turning point at ( )9,1 − . For 

( )
y

xf 1
= , turning point at 






 −

9
1,1 . Asymptotes: 4=x , 

2−=x . 
 
Q3  tx += 1      (1), ty −= 1       (2) 

(1) + (2), 2=+ yx , 2+−=∴ xy  
 
Q4  Since ( )biai +−  can be expressed as ( )biai +3 , 

( )biai +−∴  is the anticlockwise rotation of bia +  about O by 
270o. 
 
                                                                      a + bi 
                                     270o 

 
 
 
 
                                                           ( )biai +−  
Q5   
 
 
                                            
                                                 
                            −a1/5      
 
 
 
 
Q6  Since a could be 1− , ( ) 12 ≤+−∴ iaz . 
 
Q7  Let yixz += .  

0=+ zz ,  0=∴ x . 
( ) ( )zz ImRe3 = , yx =∴3  
izz = , yx =∴  
( ) ( ) 0Im2Re =− zz , 02 =−∴ yx  

 
( ) ( ) 1ImRe =+ zz , 1=+∴ yx  and it does not pass through the 

origin. 

 
 
 
 
Q8  When 3−=y , 2=x .  

Implicit diff. 026 2 =−
dx
dyyx , 43 2

−==∴
y
x

dx
dy  

 

Q9  12 += xu , x
dx
du 2= , 

dx
dux

2
1

= .  

When ax = , 12 += au . 
When bx = , 12 += bu . 

( ) ∫∫∫
+

+

==+∴
1

1

5552

2

22
1

2
11

b

a

b

a

b

a

duudx
dx
duudxxx . 

 
Q10  x kg dissolved, ∴8 − x kg undissolved. 

( )x
dt
dx

−= 8
100

5 , 8<x . 
20

8 x
dt
dx −

=∴ . 

 

Q11  Ellipses of the form Cyx
=+ 2

2

2
. 

Implicit diff., 02 =+
dx
dyyx , 

y
x

dx
dy

2
−=∴ . 

 

Q12  xv 2sin= , x
dx
dv 2cos2= ,  

( )( ) xxx
dx
dvva 4sin2cos22sin === . 

 
Q13  R is at ( )3,2  at 6=t . S is at ( )3,2  at 4=t . R and S are 
never in the same position. 
 
Q14  Velocity vector gives direction of motion. 

v(t) = −i −
t

3 j, ∴ v(9) = −i −
9

3 j =  −i − j.  

 
Q15  a = −c, ∴a + c = 0 
 
Q16  C and D are both perpendicular to the given vector (dot 
product = 0), but only D is a unit vector. 
 

Q17  =θcos u•v/(uv)
2

1
= , 045=∴θ . 

 
 
                                     R 
Q18   
 
 
                                                   60o 

                                                               20gcos60o = 10g 
                                  60o 

                                           20g 
 

gR 10=  
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Q19   
A. 39.1030cos12 0 =  
B. 85.910cos10 0 =  
C. 10 
D. 40.920cos10 0 =  
E.  49.845cos12 0 =    
 
Q20  Due to symmetry, 32 FF = .      

232
0

3
0

21 3
2
3

2
330cos30cos FFFFFF =+=+= , 

1132 3
3

3
1 FFFF ===∴ . 

 
Q21  ggN 3430cos8 0 == , ggF 430sin8 0 == . 

For equilibrium to be maintained, NF µ≤ , 
N
F

≥∴µ , 

3
1

≥∴µ . 

 
Q22  aTg 55 =−    (1), agT 22 =−     (2). 

(1) + (2), ag 73 = , 
7

3ga =∴ . 

 
 
SECTION 2 
 

Q1a  ∫∫ +
=











+
=

5

0
3

25

0

2

3 1
36

1

6 dx
x
xdx

x

xV ππ  

 

Q1b  Let 31 xu += , 23x
dx
du

= . When 0=x , 1=u . When 

5=x , 126=u . 

∫∫ ==
126

1

5

0

1212 du
u

dx
dx
du

u
V ππ . 

 
Q1c  [ ] 182log12 126

1 == uV eπ cm3. 
 

Q1d  Given 2+=
dt
dx cms-1, ( )

( )2
3

3

3

1

362

x

x
dt
dx

dx
dy

dt
dy

+

−
=×= . 

 

Q1e  2yA π= , 
( )2

1
31

122
x

xy
dy
dA

+
==

ππ ,  

dt
dy

dy
dA

dt
dA

×=∴
( )

( )23

3

1

3624

x

xx

+

−
=

π . 

 

Q1f  A is maximum when 0=
dx
dy , 

i.e. 
( )

0
1

36
2
3

3

3

=
+

−

x

x , 23 =∴ x , 3 2=x  cm. 

 
 

 
Q2a  =AC c − a = 6i, =BD d − b = 10j,  BDAC ⊥∴ . 
 
Q2b  =DA a − d = −3i − 9j, =DC c − d = 3i − 9j, 

8.0
90
72cos ==

•
=∠

DCDA

DCDAADC . 

 
Q2c  =BA a − b = −3i + j, =BC c − b = 3i + j, 

8.0
10

8cos −=
−

=
•

=∠
BCBA

BCBAABC . 

( )ADCADCABC ∠−=∠−=∠∴ 0180coscoscos , 
 

ADCABC ∠−=∠∴ 0180 . Hence the two angles are 
supplementary. 
 
Q2d  =PA a − p = −3i − 4j, =PC c − p = 3i − 4j, 

28.0
25
7cos ==

•
=∠

PCPA

PCPAAPC . 

( ) 28.018.021cos22cos 22 =−=−∠=∠ ADCADC , 
ADCAPC ∠=∠∴ 2 . 

 

Q3ai  2.2
48000

105600
===

m
Ra ms-2. 

 
Q3aii  0=u , 70=v , 2.2=a , ?t  Use atuv += , 

8.31=
−

=
a

uvt s. 

 
Q3aiii  0=u , 70=v , 2.2=a , ?s  Use asuv 222 += , 

1114
2

22

=
−

=
a
uvs , distance = 1114 m. 

 
Q3bi   
                                        L 
 
                                                                     T = 85000 
                                                             100 
 
 
                              R 
                                                    W = 48000g 
 
 
Q3bii  010sin4800085000 0 =−− gR , 

            010cos48000 0 =− gL  
 
Q3biii  46325410cos48000 0 == gL newtons. 
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Q3ci   
              80000                                          Forward motion 
                 5v2 

 
             500(80 − v) 
 

( )
48000

80000805005 2 −−−−
==

vv
m
Fa , 

9600
240001002 +−

−=∴
vva . 

 

Q3cii  
9600

240001002 +−
−=

vv
dx
dvv ,  

24000100
9600

2 +−
−=∴

vv
v

dv
dx  

When  0=x , 80=v . 

At 10=v , ∫ +−
−=

10

80
2 24000100

9600 dv
vv

vx , 

∫ +−
=∴

80

10
2 24000100

9600 dv
vv

vx  

 
Q3ciii By using graphics calculator, 1385=x  m. 
 

Q4a  y
dt
dy

−= 1 , 
ydy

dt
−

=
1

1  where 0≥t  and 0>y . 

cydy
y

t e +−−=
−

= ∫ 1log
1

1 ,  

tcye −=−∴ 1log . Clearly 1≠y . 
 

Q4b  
ydt

dx 1
= , ( )yyy

dx
dy

ydt
dx
dt
dy

−=
−

== 11
1

 where 0>y  and 

1≠y . 
 

Q4ci  2yy
dx
dy

−= . By implicit diff.,  

dx
dyy

dx
dy

dx
yd 22

2

−= ( ) ( ) ( )yyy
dx
dyy −−=−= 12121 . 

 

Q4cii  To find the inflection point(s) for 10 << y , let 02

2

=
dx

yd . 

( ) ( ) 0121 =−−∴ yyy , 
2
1

=∴ y . 

y 
dx
dy  

4
3  

16
3  

2
1  

4
1  

4
1  

16
3  

 
 
                                            Inflection point 
 

 
Q4d                                      y 
 
 
                                         1 
 
                                      0.5 
 
 
                                         0                              x 
 

Q4e  2yy
dx
dy

−= , 
oldy

oldnew dx
dyhyy +≈  

0=x ,      2=y  

4
1

=x ,     ( )
2
322

4
12 2 =−+≈y  

2
1

=x ,     
16
21

2
3

2
3

4
1

2
3 2

=















−+≈y . 

 
Q5ai                                         Im(z) 
 
                         1z−                                 1z  
 
 
 
                                            0                        1     Re(z) 
 
 
 
                           1z−                              1z  
 
Q5aii  11 zzzz +=−  
 

Q5b  1
8

cos2
4

cos 2 −





=






 ππ , 1

8
cos2

2
1 2 −






=∴
π , 

4
22

22
12

8
cos2 +

=
+

=





∴
π , 

2
22

4
22

8
cos +

=
+

=





∴
π . 

 

2
22 +

−  is rejected because 
8
π  is in the first quadrant, 

0
8

cos >





 π . 

 

Q5c  1
8

cos
8

sin 22 =





+






 ππ , 

4
221

8
cos1

8
sin 2 +

−=





−=






∴

ππ  

2
22

4
22 −
=

−
= . 
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Q5d  
7

7

8
sin

8
cos

2
22

4
22















+






=












 −
+

+ ππ ii  







+






=

8
7sin

8
7cos ππ i . 

 

Q5e  
n

n

ii 













+






=












 −
+

+
8

sin
8

cos
2

22
4

22 ππ  







+






=

8
sin

8
cos ππ nin . 

n

i











 −
+

+
2

22
4

22  is a real number when 0
8

sin =





 πn . 

It occurs when ππ kn
=

8
, i.e. kn 8=  for ,....2,1,0 ±±=k  

16,8,0 ±±=∴n ,…… 
 
Q5f                                               Im(z) 
                                                1  z3 
                                                  
                           z4                                        z2 
 
                                                             π/4 
                     z5                                                     z1 

                    −1                       0                            1        Re(z) 
 
 
 
                             z6                                        z8 
                                             −1   z7 
 
 
 
 
      Please inform mathline@itute.com re conceptual, 
      mathematical and/or typing errors 
 
 
 
 


