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Attempt ALL questions.

ALL questions are of equal value.

All necessary working should be shown.

Marks may be deducted for poorly arranged or missing working.
Write your Name / Student Number on every page.
Board-approved calculators may be used.

A table of standard integrals is included.
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Question 1 (15 marks) Marks

@) Ifz=;+7l find - 4

@) Re(z) (i) Tm(z)

(iii) |2] (iv) arg(z)

(v) arg (E]

(b) Express the following complex numbers in the forma +7b. 4

M (5-i)
.. r . oxY
(i1) (cosl—z—l-zsm —15)

(c) Sketch on an Argand diagram the region satisfying the following 4
conditions simultaneously

larg z| < Z;——, z|<2 and )Im(z)' <1
(d) ABCD is a rectangle described in an anticlockwise direction. 3

BC =2AB . If A and B represent ~2—3i and —3+2i respectively,
find the complex numbers representing points C and D .

Continue next page....
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Question 2 (15 marks)

(@) Show that 2+iis aroot of P(x)=x’-2x"-3x+10.

Hence factorise P (x) completely.

b)) Hu= cos%ﬂ‘ sin% and v= cos[—%} +isin (—%] are two complex numbers.

Using De Moivre’s theorem:
(i)  show that u* +v* +2=0.

(i)  find the values of #* +v* and #* ~v*, giving answers in the form a+ib.

(¢) () Find in mod-arg form the five roots of the equation z° =1 and
and graph them on the Argand diagram.

(i) Let a be the root in the first quadrant. Show that the other four
roots are all powers of «.

(iii) By grouping the unreal roots in conjugate pairs, factorise the polynomial
z° ~1into the product of three factors with real coefficients.

(iv) Hence show that cos—zgﬂ— + cos%r = ——%

Continue next page....

Marks
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Question 3 (15 marks) Marks
(a) Find .LE sin® 3x dx 3
(b) Using the given substitution, find the integral 3

1
—dXx if u=1log, x
'[ x/log, x S
(¢) Find the following integrals: 3
@ xVx? -5 dx

(ii) jsinS xcos’ x dx

(d) Find the following integrals: 6

) dx
® f(x-.z)(m)

x*+5
i ——lX
® j'x2+4

Continue next page....
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Question 4 (15 marks)

(a) Find the following integrals:

@) [xcosxds i)  [(log, x)’ dx

by If7 = Ix"e'” dx , use integration by parts to show that

I =x"¢*~nl . fornxz1.

n n-1

1
Hence evaluate L x'e* dx.

- 6 "
(c) Use the substitution # = tan B to show that

J‘% dc \[3:72'

0 2—cosf 6

(Hint: Use the standard integral J 7dx 5= ltan‘1 [EJ +c)
a’+x* a a

(d) Express _Ti“ in partial fractions, and show that
x*(x-2)
s 4 1 2
dx=—+log, —
L x*(x-2) 6 o

Continue next page....

Marks
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Question 5 (15 marks) Marks
(a) For the polynomial equation 2x° —4x*> +x—6=0, find the value of 7
D) Y a=a+p+y (i) Y af (i) aBy
@ LT V) &+ B +7
By ay of
(b) When a polynomial P (x)is divisible by (x—2) and (x—3), the respective 3

remainders are 4 and 9, determine what the remainder must be when it is
divided by (x—2)(x-3).

(c) Ifthe equation x’ +3ax® +3bx+c =0 has a repeated root, show that the root 5
also satisfies the equation x*+2ax+b=0.

Hence show that the value of the repeated root in terms of @, b and ¢ is given by
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W@ -1 G 1

(i) V2 (i) 37”

3z
(v) _T

b @O  -o4

(ii) %(l—ﬁz’)

(d) C(-13,0); D(-12,-5)

@ (@ (F-4x+5)(x+2)

(b) (i) Proof

(i) 0; 2i

. (2 . (4
© @ l,czs[?j,czs(?j
: (67? ) , ( 27zj
cis| -2 | = cis| =22
5 5

1 2

Z3

Z ]

Z4

-1 zs

(i) a :czs[gﬁ)
5
. (472'} . (27[}2 5
cis| — |=cis| — | =«
5 5

and so on.

(iii)

4
(z—l)(z2 —ZCOSZ—:—Z+IJ(ZZ —2cos—57—[—+1j

(iv) Proof

G @ %[1%—3

(b) 2log, x +c
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(-5

© @ e
3 5
(11) _CO:S; x+COS x+c
@ G ‘m=2e
3 |x_

(i) x+tan” T4c
2 2
4) (a) () xsinx+cosx+c
(ii) x(lnx)2~2xlnx+2x+c

(b) 9¢-24
(c) Proof

(d) Proof

5) @03 (ii)%

(i) 3 (iv) 1
V) 10
(b) 5x—6

(¢) Proof






