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1. (a) Expand (2 + 4

1 x)9 in ascending powers of x as far as the term in x3, simplifying 
each term.          (4 marks)
  

 (b) Use your series, together with a suitable value of x, to calculate an estimate 
of (2.025)9.           (2 marks) 

 
 
 
 
2. The curve C  has equation )5(ln4 2

3

xxy −= , where x > 0. The tangent at the point 
on C where x = 1 meets the x-axis at the point A. 

 
 Prove that the x-coordinate of A is 5

1 ln (5e).       (7 marks) 
 
 
 
 
3. Find the volume generated when the region bounded by the curve with equation 

y = 2 + 
x
1  , the x-axis and the lines x = 2

1  and x = 4 is rotated through 360° about the 

x-axis.  
 

Give your answer in the form π(a + b ln 2), where a and b are rational constants. 
           (7 marks) 

 
 
 
 
4. On separate diagrams, sketch the curves with equations 
 
 (a)  y = arcsin x,   −1 ≤ x ≤ 1, 
 

(b)  y = sec x,   −
3
π  ≤ x ≤ 

3
π , 

 
stating the coordinates of the end points of your curves in each case.  (4 marks) 

 
 

Use the trapezium rule with five equally spaced ordinates to estimate the area of the 

region bounded by the curve with equation y = sec x, the x-axis and the lines x = 
3
π  

and x = −
3
π , giving your answer to two decimal places.    (4 marks) 
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5. The even function f is defined over the domain −4 ≤ x ≤ 4 by 
 

   f(x) = x ,  0 ≤ x < 2, 

    f(x) = 4 – x ,   2 ≤ x ≤ 4. 
 
 (a) Sketch the graph of f over its domain.      (4 marks)  
 
 (b) Find all the values of x for which 
 

f(x) = 
4

4+x  .      (5 marks) 

 
 
 
6. (a) Prove that for all values of x, 
 

sin x + sin (60° − x) ≡ sin (60° + x).    (4 marks) 
 
 (b) Given that sin 84° − sin 36° = sin α °, deduce the exact value of the acute angle α. 
            (2 marks) 
 
 (c) Solve the equation 
 

4 sin 2x + sin (60° − 2x) = sin (60° + 2x) − 1 
 

 for values of x in the interval 0 ≤ x < 360°, giving your answers to one decimal place. 
            (5 marks) 
 
 
 
 
7. Find, giving your answers to two decimal places, the values of w, x, y and z for which 
 
 (a) e−w = 4,          (2 marks) 
 
 (b) arctan x = 1,         (2 marks) 
 
 (c) ln (y + 1) – ln y = 0.85        (4 marks) 
 
 (d) cos z + sin z = 3

1 , −π < z < π.        (5 marks) 
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Fig. 1. 

 
Figure 1 shows a sketch of the curve with equation y = f(x) where the function f is 
given by 
 

f: x ↦ ex −2 – 1,   x ∈ ℝ. 
 

The curve meets the x-axis at the point A and the y-axis at the point B. 
 
(a) Write down the coordinates of A and B.      (2 marks) 

 
 (b) Find, in the form f −1(x): x ↦ . . ., the inverse function of f and state its domain. 
            (5 marks) 
 
 (c) Prove that the equation f(x) = x has a root α in the interval [3, 4].  (2 marks) 
 
 (d) Use the iterative formula 
 

xn + 1 = f −1(xn),  with x1 = 3.5, 
 

 to find α to 3 decimal places. Prove that your answer is correct to 3 decimal places.
             (5 marks) 
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