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General Instructions

cC 0o o0 o

Reading Time - 5 minutes,
Working Time - 3 hours.
Write using a blue or black pen.

Board approved calculators may be
used,

A table of standard integrals is provided
at the back of this paper.

All necessary working should be shown
for every question,

Begin each question on a fresh sheet of
paper.

Total marks (120)
o Attempt Questions 1-10.

o All questions are of equal value.



Question 1 (12 Marks) Use a SEPARATE writing booklet

a)

b)

'g)

Evaluate 3e*!” correct to 3 significant figures.

Solve [2x—3]>7.

Expand and simplify (2x— 3y)2 —5x(x-2y).

If f(x) = 2sin3x find the exact value of f(%)

Find the exact solutions of 2x2 -x-9=0,.

Factorise 6x° — 3xy—4xz +2yz .

1
Evaluate log; ( 5 5) .
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Question 2 (12 Marks) Use a SEPARATE writing booklet

Marks
a)
Ay
C
< > x
A
B
Y

A(2,-2), B(-2,-3)and C(0,2) are the vertices of a triangle as shown.

(i)  Find the length of AC. 1

(i)  Find the gradient of AC. 1

(ili)  Find the equation of the line AC in general form. 2

(iv)  Calculate the perpendicular distance from B to AC and 3

hence the area of triangle ABC.

(v)  Find the coordinates of D such that ABCD is a parallelogfam.. 1

(vi)  What angle does the line AC make with the positive direction of the x axis

. (answer to the nearest minute). : 1
b)  Find

o

i dx

T o 1

. [ 2 x3 + 1

(ii) 5— dx 2

J X



Question 3 (12 Marks) Use a SEPARATE writing booklet Marks

-
¢

a) Find : |
. dy !
i ——when y= . l
) o Y s 1 ;

(ii) i1-(2tan3x) 1

dx A
2x .
(iii)  the derivative of £ -;4 . 2 |
X
(V) SO f() = —2%) .In(x). ,
b) A circle has centre C and radius 12 cm. The length of the arc DE is 2w cm.
D |
|
NOT TO ?
SCALE |
|
|
|
£ |
|
() Find ZDCE (inradians). 1|
|
(ii) Find the area of the minor segment cut off by the chord DE. 2 i
c) The gradient function of a certain curve is given by % = cosx—2sin2x. 3 |
x

If the curve passes through the origin find y when x = %




Question4 (12 Marks) Use a SEPARATE writing booklet

a) For the sequence 100, 95, 90, 85.....

) Show the sequence is Arithmetic.

(i)  Find the 25" term.

(ili) How many terms are needed to give a sum of zero?

b) The sketch shows the curve y2 +x = 16.

\_

The area enclosed within the curve is rotated about the x axis. Find the
volume of the solid of revolution so formed.

4

Find the gradient of the normal to the curve y = x Inx at the point on the
curve where x = 1.

Draw a sketch showing the graph of y=2sin3x for0 <x <2x

A die is rolled 3 times. What is the probability that:
(i) No sixes are rolled?

(i) At least 1 six is rolled?

Marks



Question 5

a)

b)

c)

The figure ABCD is a trapezium. ZABC = £ZDAC. AB =12 cm,

(12 Marks)

AD=20cm and AC =24 cm.

A

Use a SEPARATE writing booklet

B

D

(i) Provethat AABCI|||AADC.

(i) Calculate the length of BC.

(i) For the function f (x) =e”* Inx copy and complete the following table of values.

( give your answer correct to 1 decimal place).

X

1 2

3

4

Sx)

(ii) Use Simpson’s rule with these 5 values to find an approximate value of

A partlcle moves so that its displacement, x metres, from the origin at time, ¢

'LS e*Inxdx.

seconds, is given by:

(i) Find the initial displacement.
(ii) Find when the particle is at rest.

(iii) Find the distance travelled in the first 4 seconds.

x=1-6t*+9

Marks



Question 6 (12 Marks) Use a SEPARATE writing booklet Marks

a)

b)

)

Draw a sketch graph of the function y=x* —8x*, for the domain ~1<x<9, 6

showing any intercepts, turning points and inflections and the end points for the
domain.

y=tanx

y=2sinx

Y

(ST

The diagram shows the curves y=2sinx and y=tanx for 0<x < g— LAls

the point of intersection of the two curves.

(i) Show by substitution that the coordinates of A are (%,\/5 ]

1
. d
(ii) Show that o (In(cosx))= —tanx 1
be
2
(iii) Hence find the area between the two curves.
The area under the curve y = 1 from x =1tox =5 is 1 square unit. What is 5
x .

the value of b?



Question 7 (12 Marks) Use a SEPARATE writing booklet

a) A plane which is initially flying at a speed of 200 m/s cuts its engines. It then
decelerates at a rate which is proportional to its speed at that time.

(ie. £§= _kS).

6)] Show that =S, ¢ s a solution to this equation.

(ii) After 50 seconds its speed is 120 m/s. Find the values of Sy
and of &.

(iii)  Find the speed after 90 seconds.

b) The graph of y =f'(x) is shown below.

()

AT T

)] Give the x values for the turning points of y = f(x).

(ii) Draw a sketch of y =f{x).

(iii)  Draw a sketch of y=f"(x).

Question 7 continues.

l

|

|
Marks ‘ _
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Question 7 continued. Marks

c) In a game, on a single turn a player whirls the two spinners shown below, each of
which has 4 possible numbers. The score for the tumn is obtained by subtracting
the score on the second spinner from that on the first.

(o) OF

Spinner 1 Spinner 2
(i) List the possible outcomes for the scores on a single turn. 2
(ii) What is the probability of scoring a negative number on a single turn? 1
Question 8 (12 Marks) Use a SEPARATE writing booklet Marks
a) (i) Differentiate cos® 3x with respect to x.
2
(ii) Hence evaluate Ecos 3xsin3xdx . 3
b) Sﬁe is raising money for charity by jumping on a Pogo Stick. Her challenge is to
jump between two points, A and B, twenty times. On her first attempt she takes 45
jumps. On her second attempt she takes 48 jumps. On her third attempt she takes
51 jumps. She continues this pattern for all 20 attempts.
(i) How many jumps did she make on her 20" attempt? 2
(ii) How many jumps did she make altogether? 2
c) The curve y = ax’ +—b2— cuts the x- axis atx = 1 and the gradient of the tangent at 3
x

this point is 2. Find the values of a and 5.



Question 9 (12 Marks) Use a SEPARATE writing booklet

a)

In the diagram AD is parallel to BC and angle DBC equals angle ACB.
)] Show that AE = DE.

(i)  Prove that triangle ABC is congruent to triangle DCB.

b)

4 26 C

¢ 130

Y

When at a distance of 130 metres from the foot of a tower its angle of elevation
was observed; on walking 100 metres nearer the angle of elevation was
doubled. '

(i) Find the height, (h), of the tower correct to the nearest centimetre.

(ii) Find, correct to the nearest minute, the first angle of elevation, 8 .

c) Prove that sin® + 1 + cosf cotd —cosecd = 1

Marks
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Question 10 (12 Marks) Use a SEPARATE writing booklet

a) A spherical balloon which initially has a radius of 20 cm, is inflated so that its
volume increases at a constant rate of 100 cm?/ second.

(i) Find an expression for the volume, 7, at any time.

(ii) Calculate the time required, to the nearest second, for the volume to reach 100
litres ( 1000 cm® =1litre).

b)

)
]
]
1
t
1
1
1
[}
[}
[}
1
]
[}
[}
[}
]
]
S
1
1
[}
'
[}
]
'
]
]

The diagram shows a cone of base radius » cm and height /4 cm inscribed in a sphere of
radius 50 cm. The centre of the sphere is O and angle OAB =90°. Let OA =x cm.

(i) Show that r =~/2500— x
(ii) Hence show that the volume ¥ cm?, of the cone is given by:
V= -’35(2500 — x50+ x).

(iii) Find the radius of the largest cone which can be inscribed in the sphere.
(Give your answer correct to the nearest m.)

End of Examination

Marks
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