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Q3  ( )ax1sincos −  is a many-to-one function with domain 
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Q5  By definition 12 −=i , 1−±=∴ i , i±=−∴ 1 . 
 
Q6  222 bazzz +== , 22 baz +=∴ . 
 
Q7  22232223 iaizzaziazaizz +−−=+−−  
( ) ( ) ( ) ( )22222223 aziazziaizzaz −−−=−−−=  
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Q8  ( )


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

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4
: πizArgz  does not include the horizontal ray 

( ){ }π=− izArgz : . 
 
Q9  Consider the following two examples.  
( ) ( )3axxf −=  has an inflection point at ax = .  

( ) ( )23 axxf −=′  and ( ) ( )axxf −=′′ 6 , ( ) 0=′′∴ af .  

( ) ( )4axxf −=  has a turning point (local minimum) at ax = .  

( ) ( )34 axxf −=′  and ( ) ( )212 axxf −=′′ , ( ) 0=′′∴ af .  
( ) 0=′′∴ af , where ( )xf  is a continuous function and ( )xf ′  is 

defined, indicates that ( )xf  has a turning point or a point of 
inflection at ax = . To determine which one it is necessary to do 
a gradient check on both sides of ax = . 
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Q13  The volume of the solid formed by revolving 

( )xy e −= log , 12 −≤≤− x  equals the volume of the solid 
formed by revolving ( )xy elog= , 21 ≤≤ x . 
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Q14  Gradient y∝ , i.e. y
dx
dy

∝ . 

 

Q15  ( ) 828.22828.02sin
2

0

2 =+≈+= ∫ dxxy

π

 

                                                    use graphics calculator 
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Q16  ( )xv 1sin2 −= , ( )( )212 sin2
2
1 xv −= , 

( ) ( )
2

1

2

12

1

sin4

1

1sin4
2
1

x

x

x
xv

dx
da

−
=

−
×=






=

−
− . 

 

Q17  a 3= i 3− j, |a| 32= , â
32

1
= a

2
1

= i
2
3

− j. 

2
1cos =°∴ α , 

2
3cos −=°β  and 0cos =°γ . 

60=∴α , 150=β , and 90=γ . 
 
Q18  From the diagram, a + b = d + c. 
∴ a + b − c = d and c − a = b − d are true.  
It is possible to make pa + qb + rc = 0, sa + tb + uc + vd = 0 
and fb + gc + hd = 0 where f, g, h, p, q, r, s, t, u and v are non-
zero real numbers. ∴C is false. 
 
Q19  v = (0.2t)i − j, ∴r )1.0( 2t= i − tj. 

21.0 tx =∴ , ty −= . xxy 10
1.0

−=−=∴ . 

 
Q20  ∆ p = m∆ v = 0.1[(2j + 2 k) − (5i − j)]  
= 0.1(-5i + 3j + 2 k). 
| ∆ p| = 0.1(6) = 0.6 
 
Q21  The resultant force on the particle is up the slope. Since the 
direction of motion is not given, it is not possible to say with 
certainty the state of motion of the particle. 
 
Q22  The two particles are accelerated by the weight of the 2-kg 
particle, 0.2)2(8.92 ×+=×∴ M , 8.7=M  
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Q1c.  50=v  when 43
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Q1d.  As ∞→t , max 2.10850
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k
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Q2a.  ( ) 





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b
cxbAcbxAy 11 coscos  is the 

transformation of ( )xy 1cos−= . 

The range changes from [ ]π,0  to [ ]20,0 , 20=∴ πA , 
π
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Before translation the domain changes from [ ]1,1−  to [ ]10,10− , 
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Q2b  ( )1125.0cos5 1 −= − xy . 

x-intercept: Let 0=y , ( ) 01125.0cos5 1 =−− x , 

( ) 01125.0cos 1 =−− x , 11125.0 =−x , 16=x . 

Shaded area ( )dxx∫ −×= −
16

0

1 1125.0cos52 251664.1252 ≈×=  

                                                  use graphics calculator 
 
Q2c.  ( )1125.0cos5 1 −= − xy . 

y-intercept: Let 0=x , ( ) π51cos5 1 =−= −y . 
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2480π=  m3. 
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Q3ai.  xv
dx
d 2
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12 22 +−=∴ xv , 221 xv −±= . 
 

Q3aii.  221 x
dt
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−±= , 
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1

xdx
dt

−
±= , dx

x
t ∫

−
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221

1 , 

( )
dx

x
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−
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2
21
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2

1 1 . 

When 0=t , 0=x , 0=∴c . ( )2sin
2

1 1 xt −±=∴ . 

( ) ( )2sin
2
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Only ( )2sin
2

1 tx −=  satisfies the initial condition that 
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dt
dxvQ . 

 

Q3b.  xv
dx
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Q3c.  ( )2sin
2

1 tx −= , the particle oscillates about O with an 

amplitude of 
2

1  and a period of 
2

2π . The interval between 

2
π

=t  and 
2

3π
=t  is one period, so the total distance travelled 

by the particle is 22
2

14 =× . 

 

Q3d.   2cos t
dt
dxv −== . When 0=t , 1−=v . When 

2
π

=t , 

1=v . ( ) 211 =−−=∆∴ v ms-1. 1025 =×=∆=∆∴ vmp kgms-1. 
 
 
 
 
 
 
 

Q4a.  At 3=t , icisz 75.0
2
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Q4b.  


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

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t

z

6
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5.1
π
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6

cos −=

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

 tπ , 5.1=z  is the 

maximum value. When 1
6

cos =





 tπ , 5.0=z  is the minimum 

value. 
 

Q4ci.  
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6
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π

. 
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
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t
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6
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6
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z
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6
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
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

∴
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( )
z

z
t

z
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5.1

6
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+
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

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
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=∴
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Q4cii.  ( )
z

z
z

Re2

5.1

+
= , ( ) 5.1Re2 =










+

z
zz , ( ) 5.1Re2 =+ zz . 

Let yixz += , 5.12 22 =++ xyx , ( ) ( )222 5.14 xyx −=+ , 

25.2433 22 =++∴ yxx . 
 
Q4ciii.  ( ) 25.243 22 =++ yxx , 

( ) 75.025.2425.03 22 +=+++ yxx , ( ) 345.03 22 =++ yx , 

( ) 1
3

45.0
2

2 =++
yx , ( )

( ) 1
1

5.0
2

2
3

2

2

2

=+
+ yx . 

Q4d.  The spacecraft follows an elliptical path with a period 

122

6

==
π

πT . At 0=t , 5.0=z , its position is (0.5, 0). At 

3=t , iz 75.0= , its position is (0, 0.75). ∴its motion is 
anticlockwise. 
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Q5a.  M is the midpoint of BC .  
BMOBOM += =+= BCOB 2

1 b 2
1+ (c − b) 2

1= (b + c). 
 
Q5bi.  OM 2

1= (b + c) = − ma, ON 2
1= (c + a) = − nb 

∴c = −b − 2ma and c = −a − 2nb 
∴ −b − 2ma = −a − 2nb 
∴(1 − 2m)a − (1 − 2n)b = 0. 
 
Q5bii.  Since a and b are not parallel, they are linearly 
independent, ∴1 – 2m = 0 and 1 – 2n = 0. 2

1==∴ nm . 
From Q5bi, c = −b − 2ma, ∴c = −b − a, ∴ b = −(c + a). 
 
Q5ci.  =−= OAOPAP −pc − a. 

=−= OAOBAB b − a = −(c + a) − a = −c − 2a. 
 
Q5cii.  Since ABAP // , ABqAP =∴  where +∈ Rq , 
i.e. −pc − a = q(−c − 2a) = −qc − 2qa 

12 =∴ q  and qp =  
i.e. 2

1== qp . 

∴P is the midpoint of AB  and CP∴  is a median. 
 
 
 
 
      Please inform mathline@itute.com re conceptual, 
      mathematical and/or typing errors 
 
 
 
 


