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( )222 1−+= yxy , 
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Q6  For 
2

4

2

axbxa
y

++
=  to have only one asymptote, the 

discriminant of 24axbxa ++  must be a negative value.  

.: 016 22 <−=∆ ab , .: aba 44 <<−  

Since 1>a , 41 ≤≤− b  satisfies the requirement aba 44 <<− . 
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Q7  The equation of the hyperbola is 
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−
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yx
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The gradients of the asymptotes are 2±=±b  (best 

approximation determined from the scaled graph). 

Equations of the asymptotes: ( )122 +±=− xy , 

i.e. xy 2−= , 42 += xy      E 
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Q9  The values of a and b do not change the range of f. The 

range of ( )x1cos−   is [ ]π,0 , .: the range of cb
a

x
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Q11  jiOP
~~

−= , kjOQ
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~~
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.: OPOQPQ ==   

.: OPQ∆  is equilateral. 

.: °=∠ 60OPQ       D 

 

Q12  kjpi
~
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~~
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 have the same magnitude. 
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Q21  22 −= xv , 
2

1

2

1 2
=








= v

dx

d
a  

Since 022 ≥−= xv , .: 2≥x , i.e. the particle moves along the 

positive x-axis. 

Since 22 −= xv , .: 2−±= xv . When 2−−= xv , the 

particle moves towards the origin.    D 

 

Q22  2.248.94 +−+ ×=×+R , .: 48+=R N   A 

                                                                              R 

                                                                              

 

 

                               2.2=a m s
-2 

 

 

                                                                             8.94 ×  

 

Section 2 

 

Q1a  3694 22 =+ yx , .: 1
49

22

=+
yx

 

 

 
 

Q1b  3694 22 =+ yx  

Implicit differentiation: 0188 =+
dx

dy
yx , 

y

x

dx

dy

9

4
−=  

At 1=y , 274 2 =x , .: 
2

33
±=x  

.: 
3

32
±=

dx

dy
 

The diagram shows the 

particle sliding down the 

inclined plane. If the particle 

slides up the plane the force 

due to friction points in the 

opposite direction. Since 

°>° 35cos4.035sin mgmg  

.: there is always a resultant  

force down the plane. 

.: the particle does not move  

at constant velocity. 
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Q1c  cyx =+ 32  is an inverted parabola.  

It touches the ellipse at ( )2,0 −  if 6−=c . 

It touches the ellipse at ( )2,0  if 6=c . 

There are two other possible points: 

 

 

 

 

 

 

 
 

Solve simultaneously, cyx =+ 32 , 3694 22 =+ yx  

.: ( ) 36934 2 =+− yyc ,  

.: ( ) 0364129 2 =−+− cyy  

Same y-coordinate at the contact points. 

To have only one y value, let the discriminant be 0. 

.: ( ) ( ) 03649412
2

=−××−− c  

.: 10=c  

.: 04129 2 =+− yy , 
3

2
=y , 22±=x  

Two other possible points are 








3

2
,22  and 








−

3

2
,22  if 

10=c . 

 

Q1di  At ( )2,0 −P , 632 −=+ yx  is the minimum value. 

 

Q1dii  At 







−

3

2
,22P  or 









3

2
,22P , 1032 =+ yx  is the 

maximum value. 
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11 =−z , ( ) 11 =+− yix , ( ) 11
2
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                                                                     θrcisz =  
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+

−
 

angle=  formed by rz − , 0 and rz +  

2

π
=  because 0 is on the circumference of the circle of radius r 

centred at z.  
 

Refer to the diagram: 
2
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.: all three complex numbers are purely imaginary (has no real 

part), so they are on the imaginary axis and .: collinear. 
 

Q2cii   
2

tan

2

11 θ
i

z
−=  

.: 
2

tan

2

11 1

1

θ
i

z
−= , 

2

tan

2

11 2

2

θ
i

z
−= , 

2

tan

2

11 3

3

θ
i

z
−=  

All three complex numbers have the same real part of 2, .: they 

line up vertically on the line ( )
2

1
Re =z . 
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Q3b  When 0=t , the shadow is at ( )1,1 . 
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d
. .: ( ) 0
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2
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−
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t
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=t , the time when the aeroplane was closest to the 

controller. 
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Q3dii  When 0=t , kjiv
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Let θ  be the angle between v̂  and k
~

. 

θcos
11

1

4

2

11

8~
.ˆ =−=×−=kv , .: °≈ 108θ  

.: angle between flight path and ground °=−= 1890108  

 

Q3e  Asymptote: xy 2−=                             N 

.: 2tan −=φ                                                                        E 

.: °−≈ 55φ                                                         55° 

True bearing of destination from controller 

T°=+= 1455590  

 

 

Q3f                                                                       P 
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P is at any position above the rectangle ABCD. 

PAPCAC −= , PBPDBD −=  

BDAC = , diagonals of rectangle ABCD 

.: 
22

PBPDPAPC −=−  

.: PBPDPBPDPAPCPAPC .2.2
2222

×−+=×−+  ...... (1) 

M is the midpoint of the diagonals. 

.: ( ) ( )PBPDPAPCPM +=+=
2

1

2

1
 

.: 
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1
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2222
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Asymptotes: 022 =− xp , px ±=  

y-intercept: 0=x , 0=y  
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Q4d  Required time 16
3

3
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π

π

seconds 

 

Q4e  
dt
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dh

dV

dt

dV
×=  

When the depth of water is h, volume of water V 
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−= ∫ 1
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1
14
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2
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1
14
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When 1=h , 
dt

dh
π

π
3

3
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.: 
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1
=

dt

dh
 cm per second 

 

 

Q5a 

                                                                                T 

                             N 

 

 

 

         friction Nµ         

                                30°        °×× 30cos8.980  
 

                                              °×× 30sin8.980  

 

Normal reaction force of the inclined plane on the crate  N 

°××= 30cos8.980  

Force of friction Nµ= 17030cos8.98025.0 ≈°×××=  N 

 

Q5b  Applied force 56230sin8.980170 ≈°××+== T  N 

 

 

Q5ci   

                                                               θ° 
 

                                                      40° 

                                                          40° 
 

                       30°                      θ° 

 

1104030180 =−−=θ  

 

 

Q5cii  86140cos5622 ≈°×=chainT  N 

 

 

 

Q5d                                                                                   

                             N 

 

 

                                                 friction Nµ  

 

                                30°        °×× 30cos8.980  

 

                                            °×× 30sin8.980  

 

Resultant force 22217030sin8.980 ≈−°××= N 

8.2
80

222
≈==

m

F
a m s

-2
  

 

Q5ei  2.0−=u , 8.2+=a , 25.0=t , ?v  

atuv += , 5.025.08.22.0 ++− =×+=v  

.: speed 5.0= m s
-1

  

 

Q5eii  |momentum| 405.080 =×== mv kg m s
-1
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