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General Instructions  Total Marks  –  62 

 Reading Time – 5 Minutes  Attempt questions 1 – 10. 

 Working time – 90 Minutes  All questions are not of equal value. 

 Write using black or blue pen. Pencil may 
be used for diagrams. 

 Board approved calculators may be used. 

 Each Section is to be returned in a separate 
bundle. 

 Unless otherwise directed give your 
answers in simplest exact form. 

 All necessary working should be shown in 
every question. 
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STANDARD INTEGRALS 
 

 

xndx 
1

n 1


 x n1, n  1; x  0, if n  0

1

x
dx  ln x, x  0




eaxdx  1
a

eax , a  0



cos axdx  1

a


 sinax , a  0

sin ax dx  
1

a


 cos ax, a  0

sec2 ax dx  1
a


 tan ax, a  0

sec ax tan ax dx 
1

a
sec ax , a  0




1

a2  x2
dx


 

1

a
tan 1 x

a
, a  0

1

a2  x2
dx




 sin1 x

a
, a  0,  a  x  a

1

x2  a2
dx




 ln x  x 2  a2 , x  a  0

1

x2  a2
dx




 ln x  x 2  a2 

NOTE : ln x  log e x, x  0
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Section A (19 Marks) 
 

Questions 1 to 5.  (5 marks) 
 
 Indicate which of the answers A, B, C, or D is the correct answer.  

Write the answer on the separate answer sheet. 
 

Marks

(1)
  

The gradient of the normal to the curve ݕ ൌ ݔሺݔ ൅ 1ሻ at the point where x = 1 is: 
 
     A: 3 
 

     B:  െଵ

ଷ
 

 
     C: െ3 
 

     D: 
ଵ

ଷ
  

1 

   
(2) Consider the figure below: 

 

 
 

Which of the following represents the shaded area? 
 

     A: ׬ ݂ሺݔሻ݀ݔ
ସ
ିଷ  

 

     B: 2׬ ݂ሺݔሻ݀ݔ
ସ
଴  

 

     C: ׬ ݂ሺݔሻ݀ݔ
ସ
଴ െ ׬ ݂ሺݔሻ݀ݔ

଴
ିଷ  

 

     D: ׬ ݂ሺݔሻ݀ݔ
଴
ିଷ ൅ ׬ ݂ሺݔሻ݀ݔ

ସ
଴  

   

1 
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(3) For what values of x is the curve ݂ሺݔሻ ൌ ଷݔ2 ൅  ?ଶ concave downwardsݔ

 

     A: ݔ ൏ െ ଵ

଺
 

 

     B: ݔ ൐ െ ଵ

଺
 

 
 
     C: ݔ ൏ െ6 
 
 
     D: ݔ ൐ 6 
 

1 

   
(4)
  

The chance of a fisherman catching a legal length fish is 4 in 5. If he catches three 
fish at random, what is the probability that exactly one is of legal length? 
 

     A: 
૝

૚૛૞
 

 

     B: 
૚૛

૚૛૞
 

 
 

     C: 
૚૟

૚૛૞
 

 
 

     D: 
૝ૡ

૚૛૞
 

 
 

 

1 

(5)  

 
 
The value of a in the diagram above is: 
 
     A: 9 
 
     B: 11 
 
     C: 12 
 
     D: 12.6 
 

1 
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Question 6 (14 marks) (Start a new booklet) 
 
  Marks
(a) Differentiate the following: 

 
 (i) 7 ൅ ݔ2 െ  ଷݔ2
 
 (ii) ሺ3ݔଶ െ 1ሻ଻ 
 
 (iii) ݔ√ݔ െ 1 
 

 (iv) 
௫

ଷ௫ାଵ
 

 
 

4 

   
(b) Find 

 
4 

 (i) ׬ሺ4ݔଶ ൅  ݔሻ݀ݔ2
 

(ii) ׬
ଵି௫మ

௫మ
 ݔ݀

 
 

 

(c) Evaluate 
 
   

න ሺݔଶ െ ݔሻ݀ݔ3
ଷ

ିଵ
 

 

2 

   
(d) 

(i) Copy and complete the table for f (x) 
x2

1 x
 
 
correct to 4 decimal places.

 
 

x 
 

0 1 2 3 4 

f(x) 
 

0     

 

4 

   
 (ii) Use Simpson’s Rule with the above 5 function values to find an 

approximation to 
x2

1 x
dx

0

4


 correct to 4 decimal places. 
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Section B (21 Marks) 
 

START A NEW BOOKLET 
Question 7 (11 Marks) 
 
  Marks
(a) A certain school has 500 students. It is found that 20% are left-handed, and 40% wear 

glasses. It is also known that 52% of the right-handed students do not wear glasses. 
 
 (i) Represent this situation with an appropriate diagram. 
 
 (ii) State the probability that a student selected at random is left handed and 

does not wear glasses. 
 

3 

(b) The vertices of the triangle OAB are the points O(0,0), A(0,2), and B(3,-1). 
 
 (i) Draw a sketch diagram of the triangle. 
 
 (ii) The point K on AB is such that OK is perpendicular to AB. Find the co-

ordinates of K, and show the point K on your diagram. 
 
 (iii) Find the area of the triangle OAB. 
 
 (iv) The line through the point B, perpendicular to OA, meets KO produced at S. 

Find the co-ordinates of S. 
 
 

6 

(c) 

 

2 

 The cross-section of a river is shown above. All measurements are in metres. 
 
Use the trapezoidal rule to estimate the area of the cross-section. 
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Question 8 (10 Marks) 
 
   

(a) 
 
 
 
 
 
 
 
 
 
 
In the diagram QPR  900 , PS = SQ. 
 
 (i) Copy the diagram to your answer booklet. 
 
 (ii) Prove that SPR  SRP . 

 

4 

(b) Show that the triangle whose sides satisfy 2x  y  0 , x  2y  5and x  3y  20 is 
isosceles and right-angled. 

 

 
 

4 

(c) 

 
 
In the diagram the shaded region is bounded by the parabola y  x2 1, the y-axis 
and the line y  5 . 
Find the volume of the solid formed when then shaded region is rotated about the y-
axis. 
 
 

2 

  

P 

QR 
S
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Section C (22 Marks) 
 

START A NEW BOOKLET 
 
Question 9 (12 Marks) 
 
 
(a)  

 
 
 
 
 
 
 
 
 
 
In the diagram above, D and E are the midpoints of BC and AD respectively, and 
DG || BF . 

 
 (i) Copy the diagram to your answer booklet. 
 
 (ii) Prove that AF = FG = GC. 
 

 

4 

(b) Consider the curve with equation y  x3  3x2  9x  5. 
 
 (i) Find the co-ordinates of the stationary points and determine their nature. 
 
 (ii) Find the co-ordinates of any points of inflexion. 
 
 (iii) Sketch the curve for the domain 3 x  5. (Do not attempt to find the x-

intercepts.) 
 
 (iv) Mark on your curve, with the letter S, the points where the curve is 

increasing at the greatest rate. 
 

 

8 

  

E

A

B C 
D

F

G
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Question 10 (10 Marks) 
 

(a) The curvature at all points on a curve y  f (x)  is given by f (x)  3x2  2x 1. 

Find the equation of the curve given that f (2) 1and there is a stationary point at 

x  2. 

 

 

2 

(b)  (i) Differentiate x  2  x 1 . 

 
4 

  (ii) Hence evaluate 
3x  4

x 1
dx

0

3


 . 

 

 

   
(c) Paul is walking along a straight road towards the town of Longueville, 15 km away. 

At the same time, Kirsti starts walking away from Longueville, along a straight road 
at right angles to the first road.  
If Paul walks at 5 km/h and Kirsti at 3 km/h: 
 
 (i) Show that at time t hours after they set out, their distance apart, d km, is 

given by d  34t2 150t  225 . 
 
 (ii) How far from Longueville are Paul and Kirsti when they are closest to 

each other? (Answer in kilometres, correct to one decimal place.) 

4 

   

   

   

This is the end of the paper. 
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