
Question 1 (15 marks) 

a) Fwd Icos2xs inxdx 

, I dx b) hnd ~ 
v4x'- 36 

I 

c) Evaluate I xe'dx 
0 

J 

d) Evaluate I x 2 -Fx+l 

e) Frnd real numbers a and b such that 

(i) 
4x 2 + 4x-4 a b 2 
--------c- = -- + -- + ---
(x - l)(x+l)2 x-1 x+l (x+l) ' 

I
4x 2 -t-4x-4 

Hence find 
2 
dx 

(x-l)(x+l) 

Marks 

2 

2 

4 

2 

2 

Question 2 (15 marks) 

a) Let z = 2 + Ji and w = 3- 4z Find, 111 the form x + iy, 

b) 

(i) w 

(ii) 

(irr ) 

(i) 

(ii) 

2 z 

z 

w 

Express 1 + J3i in modulus -argument form 

Express ( l + J31) 
8 

in modulus-argument form 

(iii) Hence express ( l + J3i )' rn the form x + iy 

c) Find, 111 modulus-argument form, all solutions of z3 
= l 

d) Sketch the region on the Argand Diagram where the inequalities 

jz + zj:::: 2 and jz - 1- ij < l hold simultaneously 

e) Suppose that the complex number z lies on the unit circle, and 

0 <:: arg ( z) <:: !!_ _ Prove that 2 arg ( z -l) = arg ( z) + rr 
2 

Marks 

2 

2 

2 

2 



Question 3 (15 marks) 

b) 

c) 

a) 

y 
(1, I) 

~~~-\~~~~~~~~~~~~~~~----7 

-2 

(-1,-1) 

The dragrarn shows the graph of y = f\x) The x axrs is an asymptote 
Draw separate one-thrrd page sketches of the following 

(i) /(-x) 

(ii) f(/x!) 

(rii) 
1 

y = f(x) 

(iv) / = f(x) 

Tbe zeros of x 3 
- 4x2 + 2x -1 are a, ~ and y 

Find a cubrc polynomial with integer coefficients whose zeros are 

a'' /3 1 
and r' 

n 

2 

X 

Use the method of cylindrical shells to find the volume of the solid formed 
when the shaded region bounded by 

Y = 0 y = sin X X = 7!_ X = 1T 
J ) 2) 

is rotated about the y-axrs 

Marks 

2 

2 

2 

2 

3 

4 

Marks 
Question 4 (15 marks) 

a) 

b) 

c) 

Q 

In the diagram, the bisector QT of angle PQR has been extended to intersect the circle 
PQR at T 

Copy the diagram 
(i) Prove that the triangles QPS and QTR are similar 

(ri) Show that QS QT = QP QR 

(iii) Prove that QS2 
= QP. QR -- PSSR 

y 
c 

X 

The base of a solid is the region bounded by the curve y = x' + l, the y-axis 

and the lines y = 1 andy= 4, as shown m the diagram. 

Vertrcal cross-sections taken through this solid in a direction parallel to the 
y-axis are equilateral triangles. A typical cross-section, ABC is shown. 

Find the vo lw11e of the solid 

(i) Suppose that a is a double root of the polynomral equatron P(x) = 0 

Show that P'(a) = 0 

(ii) What feature does the graph of a polynomial have at a root of 
multiplicity 2? 

(iii) The polynomial P(x) = mx' - nx' + 2 

is divisible by ( x +I)' Find the coefficients m and n 

2 

3 

2 



Question 5 (15 marks) 

a) 

b) 

c) 

N 

A road contai ns a bend that is part of a circle of radius r. At the bend, the road is 
banked at an angle e to the horizontal. A car travels around the bend at constant 
speed v. Assume that the car is represented by a point of mass m, and that the 
forces actmg on the car me the gravitational force mg, a stdeways friction force F 
(acting down the road as drawn) and a normal reaction N to the road . 

(i) 

(i i) 

By resolving the horizontal and vertical components of force, find 
an expression for F 

Show that if there is no sideways fo rce v = ) gr tan e 

y 

T(xo.Yu) 

2 2 

The points P(x,, y,) and Q(x,.y,) lie on the ellipse : 2 + ~2 = 1 

The tangents at P and Q meet at T(xo , yo) 

(i) 

(i i) 

Show that the equation at P rs x~1 + y~, = 1 
a b 

Hence show that t he chord of contact PQ, has equation x~o + Y~o = 1 
a b 

(iii) T li es on the directrix of the el lipse. Prove that the chord PQ passes 
through the focus S(ae, o) 

(i) 

( ii) 

Find the equation of the tangent to the curve defined by 

x 3 + xy - y 2 = J at the point ( 1,1) 

Show that the curve in (i) has a stationary po int if 9x' + 2x3 + l = 0 

Marks 

3 

2 

2 

2 

2 

Question 6 (J 5 marks) 

a) ( i) Prove the identity sin (a+ b) x +s in (a - b) x = 2 s in ax cos bx 

(ii) Hencefrnd fs in5xcos3xdx 

b) C011S!der the following statements about a pol ynom ial P(x) 

(i) JfP(x) is odd, thenP '(x) is even 

(i1) lf P '(x) is even, then P(x) is odd 

Indicate whether each of these statements is true or false. Give reasons 
for your answers 

c) If z6 - 1=0 
(i) Express all the values of z in modulus argument form 

(ii) Showthat z6 - l =(z2 - l )(z'+z+l)(z 2 -z+l) 

(iii) Express the roots of z' + z 2 + l = 0 in the form x + iy 

d) (i) Sketch the graph of the function y =cos-' ( x ~ 1) 

(i i) By adding y = sin - 1 x to the graph in (i), solve cos- ' ( x ~ 1 J =s in-' x 

Marks 

2 

2 

3 

2 

2 



Question 7 (15 marks) 

a) 

y 

X 

The points P(cp,.:_),Q(cq, ::_ ) and R(cr,::_) lie on the hyperbola xy=c2 

p q r 

The tangent at [( is perpendicular to the line joining P and Q. 
Show that 

(i) The gradient of the tangent at R is 
r' 

(ii) L.QRP is a right angle 

(Question 7 continued on next page) 

Marks 

2 

3 

Question 7 Co ntinued 

b) 

y v 

·· ·:> 

h 

X 

A projectile is launched fro m the top of a cliff h metres high with an initia l ve locity 

of Vms- 1 at an angle of 13 to the hori zontal. Given that the hori zontal and ve1i ical 
components of the motion are x = 0 and ji = - g 

Show that 

(i) 

(ii) 

(iii) 

c) 

(i) 

X = Vt cos e andy = Vi sin e - ..!_ g/ 2 + h 
2 

The time of fli ght, T, is given by 

v sine+ Jv' sin 2 e + 2hg 
T = - - ---'------=-

g 

If h = V' cos'l3 then the rangeR of the particle is 
2g 

R = V2
(sin 213+2cos13) 

2g 

n(n+l) log x 
Show that S(n) = ' 

2 

(ii) Find the value of x if a = 16 and S(J 00) = 5050 

2 

2 

3 

2 



Question 8 (15 marks) 

a) Given that f(x) = ax 3 + bx2 +ex+ d 

Show that if 

(i) f(x) has one stationary point then b2 
= Jac 

(i i) f(x) has a hori zontal point of inflexion then 

n 

c 
x=--

b 

b) Given that 1, = Jx" sinxdx 
0 

(i) 

(ii ) 

c) (i) 

(ii) 

Show that /, = n"- n(n -1)/,_2 , n ~ 2 

n 

E valuate J 8 4 sin ()d() 

0 

I a' +b2 -c 2 

Usi ng the fact that A =- ab s in C and cos C = ----
2 2ab 

Show that A= 2.)2a2b2 + 2a2c' + 2b 2c' - a'- b' - c4 

4 

H ence or otherwi se show that the area A of a triangle wrth s ides 
a, b and c can be found by using the formula . 

A= Js(s-a)(s-b)(s-c) 
1 

where s=-(a+b+c) 
2 

--- End of Exa m ---

10 

Marks 

3 

2 

3 

3 

2 

2 
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