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Attempt Questions 1-7
All Questions are of equal value

Begin each question on a NEW SHEET of paper, writing your name and
question number at the top of the page. Extra paper is available.

QUESTION 1  (12MARKS) Begin a NEW sheet of writing paper.
a) Solve x- 1 <0
X
b)  Forwhatvalues of xis  (2-x)2x-1{x+3)<0 ?
c) A committ‘ee of 3 has to be chosen from 4 males and

5 females. The committee must have at least 1 male and 1
female. How many different committees can be chosen?

1 4
d)  Find | x(2x-1) dx using the substitution u = 2x -1
0

e) The equation x> +2x% = 3x+5=0 has the roots a, Bandy
1) Find a+f+y,af+ay+ By, and afy
11) Hence find the value of (o - 1)(8-1)(y - 1)

Marks

QUESTION2 (12 MARKS)

a)

b)

c) i)

d)

Begin a NEW sheet of writing paper.

Find L1 2>
dx (x_l)z

. . . -1
The gradient function of a certain curve is (xz + 25)

Find the equation of the curve if it passes through the

. T
omt| 5,— |.
P ( 2)

Sketch the curve y =3sin~! 2x . State its domain and range.
Find the exact area bounded by the curve y =3sin~! 2x, the x

axis and the line x=% .

3
Evaluate f i ax

0 3—x2

Find the quotient O(x) and remainder R(x) when the
polynomial

P(x)=2x* -3x® - x2 4+ 2x + 1 is divided by x2 + 25|

Marks



QUESTION 3

a)

(12MARKS) Begin a NEW sheet of writing paper.

log, x+smx=0 has aroot close to x=0.5. Using one

application of Newton’s method, find a better
approximation to the root

b cosz(x - %)dx

c)

d)

12
Find the coefficient of x° in(sz - 2ij
X

A particle is moving with acceleration X =-9x and is
mnitially stationary at x =4,
1) Find v2 as a function of x.

1) What 1s the particle’s maximum speed?

In the diagram below, O is the centre of the circle, ACis a
tangent at B and D and E are points on the circumference. If
£ABD = 80° and «DBE = 40°, find the size of ZBEO,
giving reasons.

Marks

QUESTION4 (12 MARKS)

a) i)

b) i)

Prove the ratio of the (k+/)th term to the % th term in
39-3k

-

12
the expansion of (2;: + ij simplifies to
x

Hence find the greatest coefficient of the expansion.

Express+/3 cos 2z —sin2¢ in the form R cos(2t + )

where O<a<—725

Hence or otherwise find all positive solutions of
J3cos2t —sin2t=0

A particle moves in a straight line and is x metres from a

fixed point O after ¢ seconds where x=5 + V3cos2t —sin2s.

Prove that the acceleration of the particle is — 4(x - 5).

Between which two points does the particle oscillate? You
may use your answers from part (b)

When does the particle first pass through the point x=5?

Begin a NEW sheet of writing paper.

Marks
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QUESTION 5 (12 MARKS) Begin a NEW sheet of writing paper.

a) Andy Roddick estimates that his chances of beating Rodger

1
Federer are —

2
i) If 5 matches are played what is the probability Andy has exactly
3 wins.

if) How many matches must Andy play so that the probability he
wins at least one match is greater than 0.97

b) A is the point (-4, 1) and B is the point (2, 4). Q is the point
which divides AB intemally in the ratio 2:1 and R divides AB
externally in the ratio 2:1. P(x, y) is a variable point which
moves so that PA =2PB

(i) Find the to-ordinates of Q and R.

(ii)Show that the locus of P is a circle with QR as diameter.

y )

A projectile is fired from 0 with speed ¥ ms ™1 at an angle of
elevation of 9 to the horizontal. After ¢ seconds, its horizontal and
vertical displacements from 0 as shown are x m and y m.

1) Given that ¥=0 and y =-g, prove the equations of motion

are x=Vecosd andy:—%gt2 +Vtsing .

i) Find the time taken to reach P

ii1) The projectile falls to Q where its angle of depression from
0 is 6. Prove that in its flight from 0 to Q that P is the half
way point in terms of time. '

Marks

QUESTION 6 (12 MARKS)

a)

b)

Begin a NEW sheet of writing paper.

Use the identity (1+x)8(1+x)® = (1+x)% to show:
o o e
+ + + o+ =
0 1 2 8] [8 j

Prove, by Mathematical induction, that for all positive
integral values of 7,

2x M+ 5x 214+ 10% 3+ ....... +(n2+l)n!=n(n+l)!

) 2
i) Draw a sketch of y=x and y= 3‘—2"- marking the

coordinates of the points of intersection.

ii) Given f(x)=

2
3-x . .
5 find the largest possible domain such
that this function has an inverse.
i11) State the domain and range of the inverse function.

1v) Sketch the inverse function also on the same diagram

Marks



QUESTION7 (12MARKS) Begin a NEW sheet of writing paper. Marks

a) The diagram shows a right square pyramid with base ABCD,
vertex T and altitude TM. It is given that TM=AB=h units.

NOT TO SCALE

Show that if < T4B = 6° then cos8® = — 3

&

b) P is a point oscillating in simple
harmonic motion on an x axis, the centre

of motion being the origin, 0.The amplitude Am

of the motion is A m, the period P

2 7 seconds, and when =0,the point is at 0

moving in the positive direction -0

1) Express x as a sine function of . 1

i1) 0Q is perpendicular to the axis, OQ=A and <OQP = 6

Show that x = 4 tang and deduce that % = A(l +sin2 t) 2
. ae .
iii) Find —yasa function of « 2
1v) Find the first time at which 6 is increasing at a rate of % 1
radians/sec

¢) The parabola y2 =xand x? =8y intersect at the origin and the
point (a,b)

i) Find the values of @ and b 1

ii) Prove that the curves divide the rectangle whose vertices are 2
(0,0) (a,0) (a,b) (0,b) into three regions of equal area.
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