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Put your name at the iop of this .paper land on each of the 5 sections to be collected.
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All necessary working should be shown in every question in PEN,
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MULTIPLE CHOICE (PLACE ANSWERS ON THE ANSWER SHEET PROVI])ED)

oy

-
‘Which one of the following is an expressmn for J NEmrmTs dx?
x*—6x+10

[

4) 1n(x~3—— x2—6x+10)+c
® fers- ) o
© 1n(x 344/x? —6x+1o)+c

a3 47 Gr0)

M)  In(x+3+Jx*—6x+10)+c

Find the value of J-o” 5sinx covsd xdx

A 0 B 2 © -2 o)

The graph of y = f(=) is shown ahove. The gyaph of y = f{2 — =) is:

(4) (B)

(@ ¥ D)
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Multiple Choice Continued

f('/‘J The graph of y = f(x) is given below

=Fi) ;

a\ B *

For what value(s) of kwill the graph of y = f(x)+ khave exactly one root ?

) (A)  k<Oandkxy
B)  a<k<p
© 0<ksy
D) k<Oandk>y
5. The real %;ctors of the polynomial expression x* +x* —12 are :
(A) (x~2)(x+é)(x2 +3)
®) '(xl +4)(*~3)
© (x2+4)(x+J§)(x—J§)
@) (¥ +4)(x"+3)
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Multiple Choice Continued

6.'Let z=1+2i and w=—2+i.WhatistheValueof,i?

iw
(A  -1-2

®) -1+2i /

© 1-2 "

O) 1+2i

7. ‘What is the value of argZz given the complex number z=1~i/37

@A) ‘%
® -7
© -3
o

8. It is given that 3+i is a toot of P(z)=2'+az’ +bz+10 where a and b are real
numbers. . :

~

‘Which expression factorises P(z) over the real numbers?
Ay  (z-1)(z* +62-10)

®B) (-I)Nz*-62-10)

ty

A (©) (41 +62+10)

VD), (z+1)Z2=62+10)
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Multiple Choice Continued

9. Which of the following compiex numbers equals (\/5 + i)4 ?

(A) —2+%i /
® -8+ %i
(©) 2423
O  -8+83

10. Consider the Argand diagram below.

Which inequality could define the shaded area?
— (A) |zl and |z-(1-9)i=1

B) |zl<l and|z—(1+5)[21
© |zlsl and |z-(1-7))1

(S
D) |z|<l and |z-(+i))<1
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Question 11 (15 Marks) (Start a New Page)

dx

Find | ——
@ " .'.\/16—9x2

. l—ginx
° (b) Find f ( o x }i{

e

(c) Evaluvate I xInxdx

1

3

dx
(d)  Evaluate J‘ 5

2 &~

e
(e) Using the substitution t = tan; find

7 4o
o 2-+cos0

5 | }.jég.é.,.._ U

Marks
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Question 12 (15 marks) (Start a New Page)

(a) 6] Express v—5+12i in the form a +ib where g, b are real.

(i)  Hence solve 2z% - (6 + i)z +5=0 forz.
Express your answer in the form a+ ib.

(b) ()  Express each of the complex numbers z, = N2 ++2i and
2z, =—1++/3i in modulus-argument form.

Represent the vectors z;,z, and z, +z, on an Argand diagram.

(i)  Find the exact values of arg[z—zj and arg(z, +z, ).
Z

()  Let @ beacomplex root of z° =1

@) Solve z* =1, giving the value/s of @ in modulus-argument form

' (i) Given w1, showthat @* +@+1=0

(i) Hence simplify (1+ )’

7lPage

Marks
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Question 13 (15 marks) (Start a New Page)

@

(b)

©

8 ] page—

®

(i)

If P(x)=x*+x> —3x% ~5x—2, show that P(x)=0 has a muliiple root,
find this root and its multiplicity.

Hence factorise P(x)=x" +x> —3x% —5x—2 into its linear factors.

Consider the curve given implicitly by the equation 4y* —3y = x* +x—1

®

@D

2
Show that & = 3% +1
A 12y°-3

Find the equation of the tangent to 4y* —3y = x* +x -1
at the point (0,~1)

The polynomial equation z* —7z* +25z—39=0 has one zero equal to
q q

(2 + 31') . Find the other two zeros.

Question 13 Continued Over Page

Marks
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(@ - Two circles intersect at A and B and a common tangent touches them
at P and Q as shown. '

A chord PR is drawn parallel to QA.
/2 A is produced to meet the other circle at S,

()  Explainwhy ZPOA=/0S4. 1

(i)  Provethat PQSR is a cyclic quadrilateral. 2
r(iii) Hence prove that P4 is parallel to 0S. 2
9fpage 7 T
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Question 14 (15 marks) (Start a New Page) Marks

(a) The equation x% +2x—~1=0 has roots o, B,y . Find the monic equation with roots

0 a?ply? -2

@) of, By, ay | o 2

(iii) Evaluate o® + §* +4° v 2
(b)

y“
~X

The diagram shows the graph of y = f(x). The lines y =x and y =% are both

asymptotes.

Draw separate graphs of the following clearly indicating all important features.

O  y=(r(=) 2

@@ y=fx-x » 2
Wlpage T -
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(c) @ Show that the recurrence (reduction) formula for
n H 1 n-1
1, =J‘tan xde is [, =——tan""x~1
n-1

(i)  Hence evaluate ff tan’xdx

End of Exam Paper
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Multiple Choice Answer Sheet

MASTER copy

Name: o .--
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Select Your Answers
L. A B () D
2. A @' C D
3. @ B C 12
|4 A B o/ D
5. A B e D
6. A @ . C D
7.' . A B C @ _
. 8. A B “Cc @v/
5}3 9 A B c B>/
10. A B C @
7
/
e

[ dx

o3
<

G
NIt 7/

Cb) J -] —$inX dx

Cos X
_ ! - SinA dx
B cog?x castX .
. /Sech _ Secx taax dx

Janx - Secx +¢

T e
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