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Section I — Multiple Choice

10 marks

Attempt Questions 1-10

Use the muitiple choice answer sheet for Questions 1-10.

1. This exam contains 10 Multiple Choice questions with four respbnses in each.
If a candidate guesses all questions, what is the probability of correctly guessing exactly 7

answers?
9 a6
b ()6

2. Tworoots of 4x* + 8x% + kx - 18 = 0 are equal in magnitude but opposite in sign.

Find the value of £.
a) -2
b) +2
cy -9
d +9

3.  For what value of x is sin x cos x a maximum?

gy I )
b I
2
— C) 2_75
3
4 3%

If5x = 4tand 6y =S5t and ¢t > 0, then

a x>y
by y>x
0 x=y

d)  Cannot be determined from the information

p+1

. What are the values of p such that <1
a p>0 iR
b) p<o0
c) p=so0

Cdy ET<p<0C

AB and AC are tangents to a circle at points B and C respectively.
Minor arc BC is 7m cm and the radius of the circle is 18cm.

What is the number of degrees in £ BAC ?

B
A
Cc
a) 70
b) 95
c)y 100
d)y 110

What is the period of the curve whose equation is y =% (cos? x —sin?x) ?

a =L
3
b =
3
c) =«
d) 2=




10.

P divides 4B externally in the ratio

a)

b

©)
9

A coin is biased so that there is a constant probability p (where p # 0.5) that the coin

shows heads.

In 6 throws of the coin, the probability of 3 heads is twice the probability of 2 heads.

What is the value of p?
a) 3
7
b 3
5
¢) 1L
2
d L
3

Find the value of tan(p+q) if tanp +tang+ 1 = cotp + cotg = 6.

a)

b)

©)
d)

3

30
END OF SECTION I
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Section IT - 60 marks
Attempt Questions 11-14

Answer each questiori on the appropriate answer sheet. Each answer sheet must show your Board of
Studies number. Extra paper is available. :
All necessary working should be shown in every question.

Question 11 (15 marks) Use a separate answer sheet

a)

b)

NS

4

State the domain and range of f(x) = 3 cos™ 2x.

15 e
Evaluate J.O o e leaving your answer in exact form.

Fully factorise_6x + 176 - 4x - 3.

Evaluat J‘l s ing the substitution 12 = 1+
vaijuale usin, € supstitution « = X.
o Nl +x &

P divides the interval from (-5, 6) to (4, 3) externally in the ratio 3 : 1.
Find the coordinates of P.

A bag contains 6 red marbles, 5 white marbles and 3 blue marbles.
Three marbles are drawn together at random from the bag.
What is the probability that exactly 2 are red?

Question 12 (15 marks) Use a separate answer sheet

8)

b)

©)

d
. . -1
i) Find T (tan™tx + x)

1.2

i) Hence evaluate f dx , leaving your answer in exact form.

o X2 +1
i)  Express V3siné — cos @ inthe form Rsin(8 — &) where « is acute.

ii) Hence solve V3sin8d — cos§ = 0, for 0 < #< 27 _leaving your answer
in exact form. i

. 3.9
For the expansion (Zx + x_z)

i)  Show that there is no term involving x”.
ii)  Find the term independent of x.

iii) Find the greatest coefficient.

Marks




Marks

Question 13 (15 marks) Use a separate answer sheet

a)

b)

©)

Copy the diagram into your workbook.

The acute angle between the tangents to the curve y = sin x and y = cos x at their point 4
of intersection (where 0 < x < g) is 6.

Find the value of @ correct to the nearest degree.
The diagram shows two tangents, AB and AC drawn from a common point 4 4
to a circle centred at O.

The diameter CE produced cuts the tangent 4B at the point D.

A C
Show that ZEDA + 2 X/DEB = 270°

A certain particle moves along the x axis according to # = 2x* — 5x +3
where x is measured in metres and £ in seconds.

Initially the particle is 1.5m to the right of O and moving away from O.

i)  Prove that the velocity, v ms”, is given by v = . 2
4x -5

ii)  Find an expression for the acceleration in terms of x, 2

iii) * Find the velocity of the particle when ¢ = 6 seconds. 3

Question 14 (15 marks) Use a separate answer sheet

a)

b)

1
By considering f(x) = (1 +x)" in f flo) dx,
0

n
. 1 n 2+l 1
prove that rZﬁ sy (r) =73

i)  Prove by mathematical induction that for all positive integers n,

sin(nir + x) = (—1)"sinx

if) LetS = sin (m+x) + sin (2x +x) + sln(3n+x) ++ s>i1A1 (n7E+x) -

for0 < x < 1'21 and for all positive integers n.

Show that —1<S5<0.

The straight liney = mx + b meets the parabola x* = 4ay at the points
P (2ap, ap’) and Q (2aq, ag’)

i) Find the equation of the chord PQ and hence prove that pg = =
: a
25

iiy Provethatp? +¢° = 4m® + =

iii) The equation of the normal to the parabola at P is given as

x+py = 2ap+ap’. DONOTPROVE THIS

N is the point of intersection of the normals at P and Q with coordinates

(—apg (p + ), a(2 + p* +pg + q*)) DO NOT PROVE THIS

Express these coordinates in terms of a, m and b.

iv)  Suppose that PQ is free to move while maintaining a fixed gradient,
Find the locus of N and show that this locus is a straight line which is

a normal to the parabola.

End of Examination
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