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* All necessary working should be
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Total marks (120)
Attempt questions 1 -8
All questions are of equal value

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

Question 1 (15 marks) Use a SEPARATE writing booklet Marks
: . . 2—1i

(a) Find z in the form a + bi 1fz=—2—_. 2
+1

(b) If z=-1+iy3 determine:

M z 1
(i) | 1
(i)  z* (In Cartesian Form) 3
(iv) Arg (z4 ) (Exact Value In Radians) 1

(c) Draw a neat, accurate sketch of the region representing the complex number z

where z satisfies the inequalities 1 < ]z - 1] <2 and % <arg(z) < % 3

(d)  The complex number z satisfies the equation arg(z + 2) = % .

(1) Sketch the points z on an Argand diagram for which arg(z + 2) = f;_ . 2

(i) ~ What is the minimum value of |z|? 2
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Question 2 (15 marks) Use a SEPARATE writing booklet

(2)

(b)

(©)

CfnxY . (n+l
sin| — |sin| — |x
2 2
[ x
sin| —

(2)

(Hint: You may assume that 2cos Asin B = sin(4 + B) - sin(4- B).)

Prove by induction that sin x +sin 2x +sin3x +---+sinax =

for all counting numbers 7.

n

(1) Given z = cos@ +isin@, simplify z" —z™" where 7 is a counting number.

(il) By expanding (z -z )5 find the values of the constants a, b and ¢ so that:
sin® @ = asin 56 + bsin30 +csinf .

(Hint: Use the coefficients 1, 5, 10, 10, 5, 1 in the expansion of (z -z )5.)

@ 1s a complex cube root of unity.

(i)  Prove that the other complex root is @”.

(i) Provethat l+w+w’> =0.

(i)  Simplify (1- 30+ 0?1+ -80?).

Marks



Question 3 (15 marks) Use a SEPARATE writing booklet

(a)

(b)

(©)

(d)

Factorise x° —8 over the field of

(1) real numbers

(1) complex numbers

(x - 2) is a factor of P(x) = x> + ax+b. When P(x) is divided by (x + 3)

the remainder is —10.

(1) Find the values of a and 5.

(11) Using the values for a and b obtained in (i), what is the remainder when

P(x) is divided by (x —2)x +3)?

Given that 2 + 3i is a root of the equation x* —4x> +4x* +36x-117 =0,

find the other roots.

If @, fand y are the rots of 2x” —3x® —3x+2 =0, form the cubic equation

whose roots are a”, #2and 2.

Marks



Question 4 (15marks)  Use a SEPARATE writing booklet

(®)

(c)

(d)

Sketch the graph of y = In x. Use your graph to sketch on separate number planes

the graphs of:

(i)  y=|nx
(i)  y=Inl|
(i) |y=Ix

(v)  y=In(-x)

1
x

(1) If f(x)=tan™ x+ tan'( ) for x > 0, show that f'(x)=0.

(11) Hence, or otherwise, sketch the graph of f (x)

On a number plane, sketch the region given by y < lxz - 1‘ .

Without using calculus, draw a neat sketch of y = ) showing

(x - IXx +2
all important features.

Marks
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Question 5 (15marks)  Use a SEPARATE writing booklet Marks

(a)
(1) Show that if the polynomial equation P(x) =0 hasaroot 3
of multiplicity m then the equation P’(x) =0 has a root of multiplicity m —1.
(i)  Find the roots of the equation x* +5x° —21x* +23x-8=0 3
given that it has a root of multiplicity 3.
(®) Find the values of p and ¢ such that x* + 6x> +13x? + px + g will be a perfect square. 3
(©) If @, B and y are the roots of the cubic equation x* —5x* +2x-1=0,

write down the values of :

(V) i+i+l 2
a f 7
(i1) a’+ Br+y? 2
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Question 6 (15 marks) Use a SEPARATE writing booklet Marks

(2)

(b)

(©

Sketch the following graphs on separate number planes, clearly showing

all features.

(i)  y=tan"| 2
(i) y:%+sin’l(x—1) 2
(iii)  sin(x+y)=0 o x ) 2
q‘\/\’\ Cé\) <L = ﬁ
e T
A

You are given that the graphs for the following equations each have just one
line of symmetry. State in each case the equation of the line of symmetry,

giving reasons for your answers.

) xt=y? 2

(11) x+y=1 2

1) Find the equation of the locus of w if w= z —f and 3
Z —_—

z describes the unit circle centred at the origin.

(i)  Hence, sketch the locus of w on an Argand diagram. 2



Question 7 (15 marks) Use a SEPARATE writing booklet Marks

(a) State the domain and range of y =sin™ (%) . -2
(b) )] Write sin@ ++/3 cos 6 in the form Acos(9 —a) where 4 >0 and « is acute. 2
(i)  Hence, solve sin8 + V3cosh =1 for 0< 0 <2r. 2
(©) Find, in terms of 7, the value of: %
&) jo L 2
4+x

(d) If # is a counting number, » factorial, which is written as n! is defined by:
n'=n(n ~1)fn-2)--3-21

For example, 4! =4-3-2-1 or 24.

(1) Find the smallest counting number 4 for which »! >3". 1

(11) Hence, prove by mathematical induction that n! >3" for n> 4. 4



Question 8 (15 marks) Use a SEPARATE writing booklet

(a)

(®)

(c)

(d)

Find the general solution to 2sin* @+ cos@ =1.

Differentiate cos* @ and use the result to evaluate IO% (cos’ BsinB)dé

Find | I-cos26 g
1+cos26

(1) Write down siné,cos€ and tané in terms of 7 where ¢ = tang

(1) Use these results to prove that secd —tan @ = 11 .
+t
(1))  Hence, find I(sec 0 —tan6)dé
End of Paper

10
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