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Q1  Sketch 
2

2

x
y =  and 

2

x
y −= , then use addition of ordinates 

to sketch 
2

2
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x

x
y −= . 

Straight line asymptotes are 0=x  and 
2

x
y −= . 

x-intercept: Let 0=y , 0
2

2
2

=−
x

x
, 04 3 =− x , 3 4=x , ( )0,43  

Turning point: 0=
dx

dy
, 0
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14
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=−−
x

, 83 −=x , 2−=x  and 

2

3
=y , ( )5.1,2− . 

 

 
 

Q2  When 1=x , 1123 2 =++ yy , 0822 =−+ yy , 

( )( ) 024 =−+ yy , 2=∴ y  in the first quadrant.  ( )2,1  

Implicit differentiation: 02226 =+++
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Q3  Linearly dependent: Let bqapc
~~~ += , 
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qp =∴ , pm 5−=  and pn 4= . 
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Q5a  2xv −= , 
42

2

1

2

1
xv = , 

32
2

2

1
xv

dx

d
a =








= . 

Initially 1=x  and 2=∴a . 

 

Q5b  2x
dt

dx
v −== , 
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−= , dx
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2

1
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x
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1
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When 0=t  (initially), 1=x , 1−=∴c , 1
1

−=
x

t . 

Hence 
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+
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t
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Q6  ( ) ( )xxf 2sec2−=′′ , ( ) ( ) ( ) cxdxxxf +−=−=′ ∫ 2tan
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The gradient at 
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=x  is 
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Q7  Horizontal component: 030sin12045sin =°+°−T , 

260=∴T . 

Vertical component: 030cos12045cos =°−+° FT , 

( )1360 −=∴ F . 

 

Q8a  kiOA
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Q8b  Let D be ( )rqp ,, , krjqipOD
~~~

++= . 

kjiOC
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3 ++= .  

( ) ( ) ( )krjqipODOCDC
~

2
~

5
~

3 −+−+−=−=∴ . 

ABCD is a parallelogram, ABDC =∴ . 

Hence 23 −=− p , 25 =− q  and 12 −=− r . 

5=∴ p , 3=q  and 3=r . ( )3,3,5D∴ . 

 

Q8c  kjiOBOCBC
~

2
~

3
~

4 −+=−=  

0268. =++−=BCAB , 0
~

≠AB  and 0
~

≠BC , 

BCAB ⊥∴ . ABCD∴  is a rectangle. 

 

( )0,43  
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Q9a  Area ππ =×= 1 square units. 

 

Q9b  ( )xy 1cos−= , yx cos=∴ , ( )( )12cos
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Q10a  aiw += 1 , ( )2
1

21 aw += , 

( ) ( )2
3

2
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233 11 aaww +=





 +== . 

 

Q10b  83 =w , 8
3

=w , 2=w , ( ) 21 2
1

2 =+ a , 

41 2 =+∴ a , 32 =a , 3±=a . 

 

Q10c  z that satisfy 83 =z  are 31 iz += , 31 iz −= , 2=z  

and 2−=z . 

The 3 roots of ( ) 0=zP  must be 3 of the 4 above.  

Since ( )zP  has real coefficients, ( ) 0=∴ zP  has a pair of 

complex conjugate roots and a real root, i.e. 

( ) ( )( )( )pzizizzP −+−−−= 3131 , where 2−=p  or 2. 

Expand and collect like terms to obtain: 

( ) ( ) ( ) pzpzpzzP 4422 23 −+++−= . 

Since b, c and d are non-zero real constants, 02 ≠+∴ p , 

042 ≠+p  and 0≠p , i.e. 2−≠p  and 0≠p . 

2=∴ p  is the only remaining possibility. 

Hence ( ) 884 23 −+−= zzzzP , 4−=∴b , 8=c  and 8−=d . 
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