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Section 1 (5 marks)

Attempt Questions 1 —5

Use the multiple-choice answer sheet in your answer booklet for Questions 1 — 5.
Do not remove the multiple-choice answer sheet from your answer booklet.

1. The polynomial P(x) of degree 4 has real coefficients.
P(x) hasroots @, §, y and & and it is known that a? + 82 +y2 + 62 = —10.

Which of the following must be true ?
(A) P(x) has all its roots real. .
(B)  P(x) has one real and three imaginary roots.
(C)  P(x) has two real and two imaginary roots.

(D)  P(x) has at least two imaginary roots.

2. ‘Which one of the following diagrams could represent the location of the roots of

z° + 2% —z + ¢ = 0 in the complex plane, given that c is real ?
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3. With a sujtable substitution, | 05 cos?x sin3x dx can be expressed as

(A) S u? = ut du

(B) flo.s u? —utdu

(0) JEu? —u* du
%

(D) —JF v —utdu

4. Which one of the following is a primitive function of Tt

(A) 3 sin1(2x)
(B) 6 sin~2(2x)
(C) 12 sin7*(3)
) 3sin1()

5. foa( sinz(%f) — cos? (%x))dx is equal to

@ -3
(B) —g-sin(?,a)
(©)  zsin(3a)

D) (1 —sin(3a))



Section 2 (50 marks )

Attempt Questions 6 — 9
Start each question on a new page

Question 6 (12 marks)

(@)

(b)

(c)

(d)

Given the polynomial P(x) = 3x* — 14x3 + 12x2 4 24x — 32

has a triple root, solve the equation P(x) =0 .

dx

Find f X?—6x+11

e 1 dx
Use the substitution u = —x to evaluate f_ vl

Using the trigonometric identity cos 36 = 4cos38 — 3cos6, or otherwise,
solve the polynomial equation 8x% —6x+1 =10,

giving your answers correct to 3 decimal places.



Question 7 (13 marks) (Startanew page in your answer booklet)

dx
%% +6x~7

(1) Find [
2
(b)  Use the substitution x = 3siné to evaluate foﬁ\/ 9 —x?dx..

(c} The polynomial P(x) = x3 — 5x% + 8x + b , where b is a constant,

has a factor in the form (x — k)?2.
(i) Show that the possible values of k are -;5 and 2.

(i) Fork = 2, find the value of b and hence fully factorise P(x).

Lh



Question 8 (13 marks) (Start a new page in your answer booklet)

T

= dx
z
(a) Evaluate fU 5+3cosx—4sinx

using the substitution t = 1:anj2JE .

(b)  Ifa, § and y are the roots of the equation x5 + 4x2+3x -3 =0

‘find the polynomial equation whose roots are

ISR e

)

N R
N =

(11) af~1,ay—1 and pfy—1

© @ ¥ L= [[(1-Inx)"dx,n=0

showthat Iy = -1+ nl;_;,n>1.

(ii) Hence, or otherwise, evaluate |. 18(1 —Inx)3 dx



Question 9 (12 marks) (Start a new page in your answer booklet)
(a) (i) Use the substitution x = u?, u > 0, to show that

fleﬁd

s o dx = 4+21n3--—11‘15.

(i) Hence use integration by parts to evaluate

16 In(x—1)
/, = dx

(b) (i) Solvethe equation z° + 1 = 0 over the complex field,

giving the complex roots in the form r(cos8 -+ isingd).

(i1) If aisthe complexrootofz® +1 =0 with smallest positive argument,

show that the other complex roots can be expressed as —a2, a3 and —a*.

(iii) If aisthe complex rootofz° + 1 = 0 with smallest positive argument,
_ p p

form the quadratic equation with roots o — a* and o3 — @2 R

giving your answer in the form ax? + bx + ¢ = 0. _



STANDARD INTEGRALS

1 .
x" dx = 7 onE-1 x#£0,ifn<0
J n+1
.
1
—dx =Inx, x>0
x
+
ax l ax
e™ dx ==, az=0
a
[ 1
cosax dx =—sinax, a#0
) a
( 1
sinax dx =—Ecosax, a#0
o
.
9 1
sec“ax dx matanax, az0
J
[ 1
secax tanax dx ma—secax, az0
o
[ 1 1
X
dx =Ztan"!1Z, a#0
. a2+x2
(1
. 1 X
dx =sm1~, a>0, —a<x<a
2 .2 a
o/ a — X
1 f
—_—dx =1n(x+ x2~a2), x>a>0
x% - 42

o _ [ 2 2)
J'mdx 1n(x+ x“+a

NOTE: Inx= 10gex, x>0
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