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General Instructions 

 

• Reading time – 5 minutes 

• Working time – 90 minutes 

• Board approved calculators may be used 

• Write using black or blue pen 

• Marks may not be awarded for careless or badly arranged work 

• A table of standard integrals is provided  

• All necessary working should be shown  
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Question 1  (Start a new page)         9 Marks 

(a) Given that  𝑓(𝑥) = 𝑠𝑖𝑛¯1𝑥, find 𝑓′(1
2
)        2 

 

(b) Given y =  tan−1 �𝑎
𝑥
�,  show that 

𝑑𝑦
𝑑𝑥

=  − 𝑎
𝑥2+ 𝑎2

      1 

 

(c) Evaluate   if 𝑥𝑦 = 1.  Leave answer in exact form.    

 2 
 

(d) Find ∫ cos2(2𝑥) sin(2𝑥) 𝑑𝑥         2 
 

(e) Find the coefficient of 𝑥3 in the expansion of (3 − 2𝑥)(𝑥 + 1)4    2 

 

Question 2  (Start a new page)          9 Marks 

(a)  (i) Differentiate 𝑦 = 𝑥𝑠𝑖𝑛−1𝑥 +  √1 − 𝑥2       2 

            (ii) Hence evaluate ∫ 𝑠𝑖𝑛−11
0 𝑥 𝑑𝑥        1 

 

(b) Use the substitution 𝑢 = 𝑠𝑖𝑛2𝑥 to evaluate     

 4  
 

(c) The curve 𝑦 =  1
√1+𝑥2

  is rotated about the x-axis.  Find the volume of revolution of the 

solid enclosed by 𝑥 =  1
√3

  and 𝑥 =  √3       2 

 

Question 3  (Start a new page)         9 Marks 

(a) The function f(x) = sec x for 0 ≤ x ˂ 𝜋
2
 , and is not defined for other values of x. 

(i) State the domain and range of the inverse function 𝑓−1(𝑥)   2 

(ii) Show that 𝑓−1(𝑥) =  𝑐𝑜𝑠−1 �1
𝑥
�       1 

(iii) Hence find 
𝑑
𝑑𝑥

 𝑓−1(𝑥)        1 

(b) Find the exact values of x and y which satisfy the simultaneous equations  

sin−1 𝑥 +   1
2

 cos−1 𝑦 =  𝜋
3
          and 

3 sin−1 𝑥 − 1
2

 cos−1 𝑦 =  2𝜋
3

        2 

(c) Find and simplify the term independent of 𝑥 in the expansion of  ( 3𝑥
2

2
− 1

3𝑥
 )9  3 
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Question 4  (Start a new page)         9 Marks 

(a) Evaluate          

 1 

 

(b) The rate of descent of a submarine into an ocean, starting from the surface, is given in terms 

of the descent t seconds by  𝑑ℎ
𝑑𝑡

= 1 − (1 + 𝑡)−2, where h is the depth of the submarine in 

metres.   

(i) Find an expression for h in terms of t.      2 

(ii) Hence find the depth of the submarine after 1 minute.    1 

 

(c)       (i)     Sketch the curve 𝑦 = (𝑥 − 1)2 − 2         1 

(ii) Find the largest positive domain such that the graph defines a function 𝑦 = 𝑓(𝑥) 

which has an inverse.        1 

(iii) Write down the equation of its inverse function 𝑦 =  𝑓−1(𝑥) and state its domain 

and range.          2 

(iv) On the same graph as (i), draw a neat sketch of  𝑦 =  𝑓−1(𝑥).   1 

 

 
Question 5  (Start a new page)         9 Marks 

(a) Use the substitution 𝑢 = 𝑥 + 1 to evaluate      3 
 

(b)      (i) Write the expansion (𝑥 + 2𝑦)10  in the form    

 1 

(ii) Find the ratio 
𝑇𝑘+1
𝑇𝑘

          2 

(iii) Find the greatest term if  𝑥 =  1
2
  and 𝑦 =  1

3
  .      1 

 

(c) Prove that 
𝑛!

𝑟!(𝑛−𝑟)!
 + 

𝑛!
(𝑟−1)!(𝑛−𝑟+1)!

 = 
(𝑛+1)!

𝑟!(𝑛−𝑟+1)!
      2  
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Question 6  (Start a new page)         9 Marks 

(a) Find  using the substitution 𝑢 =  log𝑒 𝑥     3 

 

(b) If (1 + 𝑝𝑥)ⁿ = 1 + 15𝑥 + 90𝑥2 + ………     find the values of p and n.   3 

 

(c) Given cos−1 𝑥 +  cos−1 𝑦 +  cos−1 𝑧 =  𝜋, 

Show that:   𝑥2 +  𝑦2 + 𝑧2 + 2𝑥𝑦𝑧 = 1       3 

 

 

Question 7  (Start a new page)         9 Marks 

(a) Express cos(tan−1 𝑥) in terms of x,   0 ≤ x ≤ 𝜋
2
       1 

 

(b) By using the binomial expansion, show that  

(i)   ( 𝑞 + 𝑝) 𝑛 −  ( 𝑞 − 𝑝)𝑛 = 2�𝑛1� 𝑞𝑛−1𝑝 +  2�𝑛3� 𝑞𝑛−3𝑝3 + ⋯.   2 

(ii) What is the last term in the expansion when n is odd?    1 

(iii) What is the last term in the expansion when n is even?    1 
 

(c)      (i) Differentiate 𝑦 =  tan−1 1
𝑥
 ,  𝑥 ≠ 0,  and hence show that     2 

𝑑
𝑑𝑥

 �tan−1 𝑥 + tan−1
1
𝑥

 � = 0 

(ii) Sketch the curve 𝑦 =  �tan−1 𝑥 +  tan−1 1
𝑥

 �       2 

 

END OF EXAMINATION 
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