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• Write your name and class at the top of this page, and at the top of each answer 
sheet. 
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• All necessary working must be shown. Marks will be deducted for careless or badly 

arranged work. 
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QUESTION l: 

(a) 
7Jr 

Give the exact value of cos-
6 

(b) Simplify 

(c) Simplify 
l 

x' -1 x+l 

2 

(d) Solve the following inequality, and plot the solution on a number line. 

1- 3x < 7 

(e) Find the value of e : correct to 4 decimal places 

(f) Find the values of a and b if a~ boiS = 9- .Yso 

(g) If 

find 

for x :-:; 0 

for x > 0 

(i) f(3)+ f(-1) 

(ii) f(a') 

QUESTION 2: (Begin on a new page) 

(a) Differentiate with respect to x: (i) 

( ii) 

(iii) 

(b) Find indefinite integrals of: (i) 

(iii) 

" -

(c) Find the exact value of 7 3x dx sec--
0 
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r x-vx 

2cosxsin x 
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QUESTION 3: (Begin on a new page) 

(a) The points A(2,0), B(5,2) and C(7,5) are joined to form a triangle as 
shown below. D is the midpoint of AC. 

c (7, 5) 

D 

B (5, 2) 

A (2, 0) X 

(i) Find the length of AC 

(ii) Find the co-ordinates of D 

(iii) Find the slope of DB, and prove that DB is perpendicular to AC 

(iv) BD is extended toE, so that BD =DE. 

Find the co-ordinates of the point E 

(v) Find the area of the quadrilateral ABCE 

(b) '" find (i) 
dy 

If y = e 
de 

(ii) 
d'y 

d'C' 

(c) Find the co-ordinates of the vertex of the parabola 

l2y-x 2 +4x-l6=0 

1 

1 

2 

1 

1 

1 

3 



QUESTION 4: (Begin on:: new page) 

(a) Copy the following diagram neatly onto your answer sheet 

A 

X 

D 

~--------------------~ c 
8 

i\ ABC is right-angled at B. 

BD l_ AC 

D is the midpoint of AC 

AD is x units in length. 

(i) Prove that 8. ABD is similar to 8. ACB 

(ii) 

(iii) 

(iv) 

Prove that AD.AC = AB' and hence find the length of AB in terms ofx 

Show that L. BAD= 45° 

AB 
Hence. find the ratio 

BC 

(b) Find the equation of the tangent to the circle x' + y' = 25 at the point (3,4) 
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QUESTION 5 : (Begin on a new page) 

(a) The curve of y = j'(r:) for a certain function f(.¥) is shown below 
for the domain 0 s:: x s:: 6. 

('(xi 
! 

\ 
2 3 4 5 6 

It is also known that /"(2) < 0, /"(4) > 0, and that f(O) = /(6) = 5 

X 

On your answer page, draw a possible graph of y = j(>:) for 0 s:: xs:: 6 which 

incorporates all you may deduce about the functionf(r:). 

(b) Given that y = x 3 =9x' +24x, 

(i) find 
dy 
de 

and 
d'y 
dx' 

(ii) find all stationary points and determine their nature 

(iii) find the point of inflexion 

(iv) sketch the curve, showing all important features 
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QUESTION 6: (Begin on a new page) 

(a) The sketch below is of a function defined by 

v 

31 

I 
3 

13 
i 

g(x)=!-/9-x' 
I l X- 3 

4 

for x<O, 

for 0:::; x $; 3, 

for x > 3 

X 

Find the exact value of J g(x)dx 
--1 

(b) The curves y = (x-2)' and y = 4x-x' -2 are shown at below 

and intersect at the points A and B 

r 

X 

(i) Find the x-values of the points A and B 

(ii) Find the shaded area. 

QUESTION 6 CONTINUES OVERPAGE. .. ) 
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QUESTION 6 (continued) y 

(c) Find the volume of the solid formed when 

the shaded area under the curve y = _,f x , 
shown at right, is rotated around the y-axis 

9 X 

QlJESTION 7: (Begin on a new page) 

(a) (i) Explain why the equation 2x2 
- x + 3 = 0 has no real roots 

(ii) You are given that the roots of 2x' - x + 3 = 0 are a and j3. 

(iii) 

(b) 

(c) 

Find the value of (I) a+ f3 

(II) afJ 

(IV) 
1 1 
-+­
a jJ 

Form another quadratic equation with roots x, and x2 where x, = 2_ 
a 

and 
l 

X...,=-
- j3 

where a and j3 are the roots referred to in part (ii) above. 

King Megarich wished to save for his daughter's wedding so he decided to put 
some money each week onto a chessboard. Each week was allocated to a 
different square on the board; 64 weeks in alL He put l 0 cents on the board 
each week for the first 4 weeks. For the next 4 weeks he put 20 cents on the 
board each week. For the following 4 weeks he put down 40 cents per week 
and he continued following this pattern until he had completely filled the 
chessboard. How much, to the nearest dollar, had he saved for the weddingry 

Find the algebraic equation giving the locus of a point which moves so that its 
distance from the point (0, 2) is always three times its distance from the line 
y=-2. 
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QUESTION 8: (Begin on a new page) 

(a) 

(b) 

(c) 

The position in metres of a particle moving along the x-axis after I seconds 
is given by the equation 

x = 40+10t-5t 2 

(i) Find its initial position. 

(ii) At what time (in seconds) is the particle at the origin" 

(iii) When does the particle come to rest? 

(iv) Describe the acceleration of the particle. 

(v) 
What is its velocity after (a) l - second? 

2 

W) 2 seconds? 

(vi) What happens to the particle between the times 1 = 
1h sec and 

t = 2 sees? 

Solve the equation 4sin 2 e- 3 = 0 for 0::; e ::; 2rr:. 

Find the value of f ( ~ r 
1 \J; 
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QUESTION 9: (Begin on a new page) 

(a) 

(i) 

A cylindrical can with an open top has a base radius of r em and a 
height of hem. It is to be made using 75rr cm2 of tin. 

Show that 
75 -r 2 

h=--
2r 

2 

(ii) Find an expression for the volume of the can, V, in terms of r. 1 

(iii) Show that the maximum volume of this can is l25rr cm2
. Find the height and 5 

base radius of such a tin can. 

(b) (i) Sk h h 
. J'C X .c: ...., 

etc t e curve y = 3 sm- ,or -1. s x s 4. 1 
2 

(ii) Draw on your diagram a line, clearly labelled, which can be used to solve the 2 
following equation: 

. 1r X X 
sm---=0 

2 3 

(iii) Determine the number of solutions to the equation 

. :rrx x 
0 sm---= 

2 3 
over the domain -2 sx s 4, 

DO NOT ATTEMPT TO SOLVE THIS EQUATION 

1 



QUESTION 10: (Begin on a new page) 

(a) 

(b) 

(c) 

y 

2 
X 

(i) By using one application of Simpson's Rule (ie 3 function values), find an 2 
approximation for the. area shaded above, leaving your answer as a fraction in 
simp lest terms. 

(ii) Using integration, find an expression for the exact area shaded above. 2 

(iii) Using your answers to parts (i) and (ii) above and the fact that e 1n 2 = 2, find 2 

an approximation for e correct to 4 decimal places. 

3 

Prove that the curve y = x 2 ln x is concave upwards for x > e 2 3 

d cosx -e 
dx 

2 
' J ecosx sin X dx = e -1 
0 

3 Find and hence show that 

End of paper. 














