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General Instructions:

Questions are not of equal value
Approved caleulators may be used

All necessary working should be shown
Begin each question on a new page
Write using black or blue pen

Full marks may not be awarded for careless work
or illegible writing
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STANDARD INTEGRALS

x"dx =Lx"“, n#=l x#0,ifn<0
- ntl )
ld,; =lax, x>0
X
forae e
e dx =—e%, awl
. a
J‘ ' 1,
cosaxdx =—sinax, a#0 -
.. a .
jsinaxdx =~-l~cosax. a#(:
a
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sectax dx - =—tanax, a#0
a * .
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fsccax anaxdx "= secax, a#0

1 1, X o
———gdx =—tan " —,.a=0
fa +x a a
J._-—l de  =sint%, a>0, —a<x<d
- x? a '

=ln(x+\'x2 _02)' x>a>0
J‘——»-—1 dc = In(x +¥x?+ az)
Vxt+a? |

NOTE: Inx ='-log¢ x, x>0



QUESTION 1: (12 Marks)

(a) QGiventhatz =2 +7 and w=1-{ find, in the form g +.ib

(i) ZAy

@  zv

() Shadetheareawhere |z—1—# <2 and 0 < arg(z—1-i) <™/, hold
simultancously.

(¢) Inthe diagram below, A, B and C are the points representing the complex numbers z, , z; ,

and z; respectively.

<ABC is aright angle, and AB=BC

<
. @  Explainwhy (z;— 2)*= —(z ~ z)*
. (it  If ABCD is a square, find, in tenms of z, , 2, , and z3 the complex number
represented by the point D :
(i3] Find the values of x and yif (x + iy)? = 24 + 10i

QUESTION 2: (11 Marks)

() @ Show that zZ = |z|?
(i) If z= 2(cose +isine) find 1—z interms of e
1 1-2
(i) Show that Re(—- = 2TE00%0
1z S—~4cose
M In the circle below, <QPR = < §8PR and <QRP = <SRP.
Itis NOT given that PR is a diameter.
P
: \ / i
R
Showing all working and reasoning, prove that PR is a diameter.
? ) _ ~
Sy )
() If x =1+ i3 find the value of x1 in the form « +ib :
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QUESTION 3: (10 Marks) ) o e
NPT S ASRONS . R .
- . 7.—, - - . - “’..'_:-\ )
@) @) Ifa=-1+i express oinmod-arg form.
(i)  Showthat ¢ satisfies the complex equation z* + 4 =0 "
2 (i)  Hence,or othenvisé, factorise z*+ 4 into two Real quadratic factors
o -1 ’
®) % If n is an even positive integer, show, without multiplying out, that

(I 24224 xMx{1—x+x®— 2™ = (1+x%+- 22



QUESTION 4: (11 Marks)

(a) Two citcles €y and C; intersect in the points 4 and B

AB is produced to the point P.
From the point P the tangents PT and PS are drawn as shown,
Redraw the diagram onto your answer sheet (no marks)

(i) Provethat 4 ASP issimilar to A SBP

(i) Hence prove that SPZ = AP xPE (O NOT USE THE INTERCEPT THEOREM)

(iii} Deduce that PT = PS
o -
ol
{iv}) The perpendicular frem S to SP meets the bisector of < SPT at D,

Prove that DT passes through the centre of the circle €

(). () Howmany terms are there in the geometric series

N 4 2Nl N2 4 91-W 4 9N if Nis a positive integer?

(ii) Provethat

ol + PN-1 4 gN-2 et pi-¥ + 2N =2N+1 — ¥ . .l'-n_ S

(iii)’ As N — oo, is there a [imifing sum to this series? Justify your answer,
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