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QUESTION 1: (12 Marks) 

Marks 

(a) 
Find I dx 2 

Fx 
7f 
-

(b) 8 
3 

Give the exact value of I sec2 2xdx 
0 

(c) 
Give the exact value of 

7rc 
cos- 1 4 

(d) Solve the equation tan x = -.J3 for all values of x in the Domain 0 :::;; x :S: rc 2 

(e) The minute hand of a clock is 3 em in length. What area is swept out by the 2 
minute hand over a 40 minute period? 

(f) 
Find !!_ sin(3x2 + 5) 

dx 

QUESTION 2: (10 Marks) 

You are given the curve y = x 3 
- 9x 

(i) Where does this curve cut the x-axis? 

(ii) Find all stationary points on the curve, and determine their nature. 

(iii) Find the point of inflexion. 

(iv) Sketch the curve showing all features you have just found. 
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QUESTION 3: (11 Marks) 

Marks 
(a) The graph ofy = f(x) for some functionf(x), is drawn below: 

4 

Use this graph to find the value of J f(x)dx 
3 

-I 

y 

2 

-1 

2 4 X 

(b) The value of a certain function g(x) for values of x from 1 to 5 is given in the 3 
table below: 

(c) 

X 1 2 3 4 5 
g(x) 1 0.8 1.5 2 1.6 

Using Simpson's Rule with 5 function values, find an approximation for the 
area enclosed by the curve y=g(x), the x-axis and the lines x= 1 and x=5 

You are given that 

Find the value of a. 

(d) Find the area between the curve y = 4- x 2 and the x-axis. 

2 

3 



QUESTION 4: (10 Marks): 

(a) An open water tank has a square base of side x m and vertical sides. It is 
to be built out of 75m 2 sheet metal (the base is also metal) 

(b) 

(i) If V is the volume of the water tank, show that 
X 2 V=-(75-x) 
4 

(ii) Find the dimensions of the tank if it is to hold as much water as 
possible. 

(i) Rough sketches ofthe cu=.:es y =2<:in_2x and y =sin 2x are drawn 
below. Neatly copy this diagram onto your answer sheet and complete 
the labelling of both axes 

y 

X 

(ii) Find the value of the shaded area. 

Marks 

2 

4 

2 

2 



QUESTION 5: (11 Marks) 

(a) 

(b) 

(i) 

(ii) 

Draw the curve y = tanx for the Domain - 7r :s; x :s; 7r 
2 2 

Find the equation of the tangent to the curve y = tanx at the 

. h 1r pomt w ere x = -
4 

(iii) By considering your diagram, how many solutions are there 

Marks 

2 

3 

of the equation 1 

(i) 

1r 
tan x = 2x + 1 --

2 
. h d . 1r 1r m t e omam -- ::;; x ::;; -

Show that 
3 ~ 62 J (x+l)Zdx=-
o 5 

2 2 

3 

2 

(ii) Explain, algebraically, why (x+1) 2 = x,J;+l +-Jx+l 1 

(iii) Using your answers to parts (i) and (ii) above, find the value 
of 2 

3 

J x-Jx+ldx 
0 

END OF EXAMINATION PAPER 
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