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QUESTION 1    (15 Marks) 
 

Marks  

(a) (i) Find: ∫ θθ d4tan2 . 

 

2 

  

(ii) Find ∫ ++ 422 xx

dx
. 

 

3 

  

(iii) Evaluate: ∫ −

1

0 2
dx

x

x
. 

 

3 

  

(iv) Evaluate: dx
xx∫ −

3

1 2 4

4
 

 

3 

(b) Draw a neat sketch of the hyperbola 123 22 =− yx  showing 
 

 

 (i) the intercepts with the co-ordinate axes, 
 

1 

 (ii) the positions and co-ordinates of the foci, 
 

1 

 (iii) the positions and equations of the directrices. 
 

1 

 (iv) the positions and equations of the asymptotes. 1 
 
 
QUESTION 2    (15 Marks)     (START A NEW PAGE) 
 

Marks  
 

(a) 
 

(i) Evaluate: dxxx
e

∫1 ln . 

 

3 

  

(ii) Evaluate: θθ
π

d∫ 4

0

3sin . 

 

3 

  

(iii) Using the substitution xeu = , find dx
e

e
x

x

∫ −1

2

. 

 

3 

(b) (i) Draw a neat sketch of the ellipse 225259 22 =+ yx  showing 
 

 

  ( )α  the intercepts with the co-ordinate axes, 
 

1 

  ( )β  the positions and co-ordinates of the foci, 
 

1 

  ( )γ  the positions and equations of the directrices. 
 

1 

 (ii) Write down the equation of the tangent to the ellipse at the point 
( )θθ sin3,cos5P . 

 

1 

 (iii) The tangent at P meets the tangents from the ends of the major axis at the 
points Q and R. Prove that the intervals QS and RS are perpendicular 
where S is the focus with the positive x-coordinate. 

2 
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QUESTION 3    (15 Marks)     (START A NEW PAGE) 
 
 

Marks  

 

(a) 
 

(i) Express 
321

1

xxx +++
 in the form 

211 x

CBx

x

A

+
++

+
, where A, B and C are 

rational numbers. 
 

2 

  

(ii) Hence evaluate ∫ +++
1

0 321 xxx

dx
. 

 
 

3 

(b) The graph of )(xfy =  is illustrated. The line 1−=y  is a horizontal asymptote. 
 

y = f(x)

y = -1

y

x

1

21

2

^

<

0
><

v

><

 
 

Using the separate graphs provided, sketch each of the graphs below. In each 
case, clearly label any maxima or minima and the equations of any asymptotes. 
 

 

  

(i) 
)(

1

xf
y = . 

 

2 

 (ii) ( )12 += xfy . 
 
 

2 

 

(c) 
 

(i) Given the ellipse 1
2

2

2

2

=+
b

y

a

x
, prove that the line cmxy +=  is a tangent 

provided that 2222 bmac += . 
 

2 

 (ii) Two tangents are drawn from the point ),(qpT  to touch the above ellipse 
at points M and N. Show that the gradients of these tangents are the roots 
of the quadratic equation ( ) ( ) 02 22222 =−++− qbpqmmpa . 
 

3 

 (iii) If the above two tangents are perpendicular, show that 2222 qpba +=+ . 1 
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QUESTION 4    (15 Marks)     (START A NEW PAGE) 
 
 

Marks  

 

(a) 
 

(i) Given that ∫= 2

0
sin

π

θθθ dI n
n , prove that 

22

11

n
I

n

n
I nn +−= −  for 2≥n . 

 

3 

  

(ii) Hence show that ∫ =2

0

5

225

149
sin

π

θθθ d . 

 
 

3 

 

(b) 
 

(i) Use the substitution 2tan xt =  to prove that 
33sin2

2

0

ππ

=
+∫ x

dx
. 

 

3 

  

(ii) Show that ( ){ }∫∫ −+=
aa

dxxafxfdxxf
0

2

0
2)()( . 

 

3 

  

(iii) Hence evaluate ∫ +
π

0 sin2
dx

x

x
. 3 

 
 
 
 
 
 
 

����    ����         THIS IS THE END OF THE EXAMINATION PAPER   ����    ����
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Student #: ..................Question 3(b)(i)

y = 
1

f(x)

y = -1

y

x-1

3

1

1

2

2
<

0

^

>

 
 

Student #: ..................Question 3(b)(ii)

y = 2f(x+1)

y = -1

y

x-1

3

1

1

2

2
<

0

^

v

>

 




















	yr12_4u_t1_2011
	yr12_4u_t1_2011_solns

