
Ravenswood 
16 June 2016 

Assessment 3/ HSC Assessment 2 
Conics and Integration 

 

4 Copies Year 12 Mrs Kim 

 

Mathematics Extension 2 
 

 

PART I: CONICS 

General Instructions 

  Working time   40 minutes  

 Write using blue or black pen 

 Draw diagrams in pencil 

 Board-approved calculators may be used 

 All necessary working should be shown in every question 

 Marks will be deducted for careless or badly arranged work. 
 

 

Total marks (28) 

 Use the Multiple Choice answer sheet provided for Section I  

 Answer the questions in answer booklets marked with your student number and the Question 
Number for Section II 

 If you have not attempted a question or part of a question, write the question number with 
“NO ATTEMPT” beside it. 
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Section I Multiple Choice  

There are 4 questions in this section. Use the multiple choice sheet provided to record your 
answers.  

1.  What are the coordinates of the foci of the ellipse with equation 
2 2

1
64 36

x y
  ? 

(A) (െ10, 0) and (10, 0) 

(B)  2 7,0  and  2 7,0  

(C)  0, 2 7 and  0, 2 7  

(D) (െ28, 0) and (28, 0) 

 

2.  What is the equation of the directrices of the hyperbola with parametric coordinates 

 10sec ,5 tan  ? 

(A) 5 3x       

(B) 5 5x     

(C) 4 3x     

(D) 4 5x    

 

3. The ellipse with a focus at (4, 0) and directrix 8x   has equation: 

(A) 
2 2

1
16 32

x y
      

(B) 
2 2

1
32 16

x y
    

(C) 
2 2

1
16 32

x y
    

(D) 
2 2

1
32 16

x y
   
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4.  What is the equation of the chord of contact from the point  0 0,x y  to the hyperbola 
2 2

1
10 5

x y
  ? 

 

(A) 0 0 1
10 5

xx yy
     

(B) 0 02
1

5 5

xx yy
    

(C) 
2 2
0 0 1

10 5

x y
    

(D) 0 0sec tan
1

10 5

x y 
   

 

 

 

 

 

 

 

End of Section I 
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Section II.   

There are 2 questions in this section.  

Complete your solutions in the booklets provided. Please start each question in a new 
booklet.  

Question 5 (12 Marks)  

(a) Draw a neat sketch of the hyperbola 
2 2

1
16 9

x y
  .    3 

 

On your diagram show the coordinates of the foci, the equations      
of the directrices and asymptotes. 

 

 (b) A hyperbola has the equation:  1
23

22


yx

. 

 

   (i)  Find the coordinates of the foci.      2 

 

   (ii) The equation of the tangent to the hyperbola at )tan2,sec3( P   

    is:  

     6tan3sec2   yx .  

     (Do not prove this equation) 

 

    Show that the equation of the normal at P is:    2 

 

     .tansec5sec2tan3   yx  

 

   (iii) The tangent and normal to the hyperbola at P cut the y axis at  
  T and N respectively. 

 

    Show that the circle with TN as diameter passes through the foci   5
    of the hyperbola.  
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Question 6 (12 Marks)  

Lines drawn from the foci ܵ and ܵ′ of the ellipse 
2 2

2 2
1

x y

a b
   , are perpendicular to the 

tangent drawn at ܲሺܽcosߠ, ܾsinߠሻ. They meet this tangent at ܮ and ܮ′ respectively.  

The line parallel to the ݔ – axis passing though ܲ intersects the directrices at ܯ and ܯ′ and 
the normal at ܲ meets the ݔ െaxis at ܰ. 

 

 

  (i) Show that ܲܵ ൌ ܽሺ1 െ ݁cosߠሻ     2 

  (ii)  Write down a similar expression for ܲܵ′    1 

  (iii) Show that the equation of the tangent at ܲ is    2
ߠcosݔܾ    ൅ ߠsinݕܽ െ ܾܽ ൌ 0. 

  (iv) Find the distances ܵܮ and ܵ′ܮ′ from the foci ܵ and ܵ′ to   2
   the tangent at ܲ. 

  (v) Hence, or otherwise, show that ܲܰ bisects ∠ܵܲܵ′.    3 

  (vi) Show that 
௉ௌ

ேௌ
ൌ ௉ௌᇱ

ேௌᇱ
       2 
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End of Section II 
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Student Number

 

MULTIPLE CHOICE ANSWER SHEET  

Section I – Questions 1 – 4 

 
Sample 
Select the alternative A, B, C or D that best answers the question. Fill in the response oval 
completely. 

  
  
  
 

If you think you have made a mistake, put a cross through the incorrect answer and fill in 
the new answer. 

 

 

If you change your mind and have crossed out what you consider to be the correct answer, 
then indicate this by writing the word correct and drawing an arrow as follows:  

 

 

 

 

SECTION 1:  Colour in the appropriate circle. 
 

1. A B C D 

 

2. A B C D 

 

3. A B C D 

 

4. A B C D 

 

 
 



Ravenswood 
16 June 2016 

Assessment 3/ HSC Assessment 2 
Conics and Integration 

 

4 Copies Year 12 Mrs Kim 

 

Mathematics Extension 2 
 

PART II: Integration 

General Instructions 

  Working time   40 minutes  

 Write using blue or black pen 

 Draw diagrams in pencil 

 Board-approved calculators may be used 

 All necessary working should be shown in every question 

 Marks will be deducted for careless or badly arranged work. 
 

 

Total marks (24) 

 Use the Multiple Choice answer sheet provided for Section I  

 Answer the questions in answer booklets marked with your student number and the Question 
Number for Section II 

 If you have not attempted a question or part of a question, write the question number with “NO 
ATTEMPT” beside it. 
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Section I Multiple Choice  

There are 4 questions in this section. Use the multiple choice sheet provided to record your answers.  

1.  To solve 
2

2

3

4 x , which of the following methods would you apply?  

(A) Integration by parts    

(B) Partial fractions  

(C) Substitution with cosx     

(D) Substitution with 2sinx   

 

2.  The integral of ݔଶ݁௫ ൅   :௫ is݁ݔ2

 

(A) ݔଶ ൅ ݁௫ ൅ ܿ   

(B) ݔଶ݁௫ ൅ ܿ  

(C) ݁ݔ௫ ൅ ܿ  

(D) 2݁ݔ௫ ൅ ܿ 

 

3. Which of the following is an expression for
27 6

dx

x x 
 ? 

 

(A)  1 3
sin

2

x
c    

 
     

(B)  1 3
sin

2

x
c    

 
 

(C)  1 3
sin

4

x
c    

 
    

(D)  1 3
sin

4

x
c    

 
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4.  If 
2

0

sinn
nI x dx



   where n  is a positive integer, and 
2

2 2

0

( 1) sin cosn
nI n x x dx



    for 2n  , 

then 2

1
n n

n
I I

n 


 , for 2n  .  What is the value of 4I ? 

 

(A) 
16


   

(B) 
3

16


   

(C) 
3

8
   

(D) 
3

8


 

 

 

 

 

End of Section I 
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Section II.   

There are 2 questions in this section.  

Complete your solutions in the booklets provided. Please start each question in a new booklet.  

Question 5 (10 Marks)  

(a) Find 
2

3 1

x
dx

x 
         2 

 

(b) Evaluate 

1

2
1

0

sin x dx         3 

 

(c)  (i) Find A , B and C  if  
2

2 2

4 2

(2 1)( 4) 2 1 4

x x A Bx C

x x x x

  
 

   
  3 

 

  (ii) Hence, evaluate 
2 2

2
0

4 2

(2 1)( 4)

x x
dx

x x

 
  .      2 

Leave your answer in simplest exact form. 

 

 

Question 6 (10 Marks) 

 (a)  Let tan
2

t


  

  (i) Show that 
2

2

1
d dt

t
 


      2 

  (ii)  Use the substitution tan
2

t


  to evaluate 
2

2

3

2cosec tan
2

d





    3 

 

 

Question 6 continues on the following page. 
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Question 6 (continued) 

(b)  (i) Given that I 12 n = dxex xn 2
1

0

12   where n is a positive integer,   2 

  show that I 12 n  = 122

1
 nnIe . 

 (ii) Hence, or otherwise, evaluate dxex x2
1

0

5 .     3 

  

 

 

 

End of Section II 
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Student Number 

 

MULTIPLE CHOICE ANSWER SHEET  

Section I – Questions 1 – 4 

 
Sample 
Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely. 

  
  
  
 

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new answer. 

 

 

If you change your mind and have crossed out what you consider to be the correct answer, then indicate 
this by writing the word correct and drawing an arrow as follows:  

 

 

 

 

SECTION 1:  Colour in the appropriate circle. 
 

1. A B C D 

 

2. A B C D 

 

3. A B C D 

 

4. A B C D 
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