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Outcomes Assessed Questions Marks 
Manipulates algebraic expressions to solve problems involving 
inverse functions  

1, 2, 4  

Applies appropriate techniques to solve problems involving 
parametric representations 

3, 5  

 
 

Question 1 2 3 4 5 Total % 

Marks /10 /11 /9 /12 /10 /52  

 
Directions to candidates: 
• Attempt all questions 
• The marks allocated for each question are indicated 
• All necessary working should be shown in every question.  Marks may be deducted for careless 

or badly arranged work. 
• Board – approved calculators may be used 
• Each new question is to be started in a new booklet 
 
 
  



  



Question 1 (10 marks) 

a) Differentiate with respect to  x : 1(3 1)y cos x−= − . 1 

b) Find the primitive function of 
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c) Evaluate   
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d) Without evaluating the integral explain why 
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∫ is equal to zero. 1 

e) Show that 1 1
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. 3 

 

 

 

Question 2 (11 marks) 

a) Consider the function 12  .
3
xy cos−=  

i) Sketch the graph of this function clearly showing the domain and range. 2 

ii) Find the angle 𝜃, that the tangent to the curve 12cos
3
xy −=  at 0x =  makes 

with the positive direction of the 𝑥 axis. Give your answer in degrees and 

minutes. 3 

iii) Find the area between this curve and the axes in the first quadrant. 3 

b) Sketch 1tan (sin 3 )y x−=  for 
3 3

xπ π−
≤ ≤ , including any stationary points. 3 

 

 



Question 3 (9 marks) 

a) The tangent at ( )22 ,P ap ap on the parabola 2 4x ay=  meets the x  axis at 𝑇. The 

normal at 𝑃 meets the 𝑦 axis at 𝑁. 

i) Show that the equation of the normal at 𝑃 is 32x py ap ap+ = + . 1 

ii) Find the co-ordinates of 𝑀, the midpoint of 𝑇𝑁. 2 

iii) Show that the locus of 𝑀 is the parabola ( )2 2
2
ax y= − . 2 

b) The point 𝐴(2𝑎𝑝,𝑎𝑝2) lies on the parabola 𝑥2 = 4𝑎𝑦. 

i)  Given that the normal at A passes through the point 𝑅(−6𝑎, 9𝑎) show that 

𝑝3 − 7𝑝 + 6 = 0. 1 

ii) Hence, find the values of 𝑝 on this parabola at which the normals intersect   

            at R. 3 

 

Question 4 (12 marks) 

a) Find the exact equation (in general form) of the tangent to the curve 1siny x−=  at 

the point where 1
2

x = . 3 

b)  

i) Differentiate  𝑥 𝑐𝑜𝑠−1 𝑥 − √1 − 𝑥2 with respect to 𝑥. 2 

ii) Hence evaluate 
1

1

0

cos x dx−∫ . 2 

c) The area bounded by the curve
24

1
4

y
x

=
−

, the 𝑥 and 𝑦 axes and the lines 𝑥 = 0 and 

𝑥 = √3 is rotated about the 𝑥 axis. Find the volume generated in exact form. 2 

d)  Find showing all necessary working, the exact value of 1 1tan 2sin
4

− −  
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. 3 

 

  



Question 5 (10 marks) 

a) What is the Cartesian equation for the parametric equations 22, 4x t y t= − = − ? 1 

b) Tangents from the point 𝑃�𝑥0,𝑦0� touch the parabola 𝑥2 = 4𝑦 at 𝑄 and 𝑅. 

i) Prove that the midpoint 𝑇 of 𝑄𝑅 is ( )2
0 0 0

1x , y
2

x − 
 

. 5 

ii) If P moves on the line 𝑥 − 𝑦 = 1, find the equation of the locus of 𝑇. 3 

iii) Describe this locus geometrically. 1 
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