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Question Two (Start a NEW booklet)

Lim tan2x
t .
(a)  Evaluate 0 a

b Solve the equation

sin@ + J3cosd =1 for 0= & = 2%

(c). Alr is being pumped into a spherical balloon at the rate of 450cm’ 5. Calenlate
the rate at which the radius of the balloon is increasing at the inslant when the

radins reaches 15cm. T\ - m ar?

d) Let f{x)=cosx-Inx

() Show that a raot to f{x) = O lies between 0-5 and 1-5.

(ii Starting with a valoe of x = 1, use one application of Newton's method to
find a better approximation 1o this root of f(x) =0.

Marks

ek i ;neﬁv‘g;ﬁﬂﬂﬁwﬁmw

(a)

(b)

(¢}

(d)

uestion Three (Starl a NEW boolkder)

The region & is bounded by the curve y = cosx, x = 0,x= z msnam\ﬁmim.

2
0] Sketch R.

(ii) Find the exacl volume of the solid generated when the region R is rotated
aboul the x-axis.

It e, B, 7 ,are the roots of the cubic polynomial equation x* + 4x —6x -8 = 0

m:a;mcu_;m% b + 1 + 1

a fB y

&
Find the term which is independent of x in the expansion of | 2x* + !

3x?

The remainder when x° + ax + b is divided by (x - 2)(x + 3) is 2x+1.
Find the values of o and b,

M
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Question Six (Start a NEW booklet) Marks -

uvestion Seven (Start a NEW bhooklet)

Ma
- . 3 ; @ .
(a) Prove by induction that, for all integers n=1, ;
1 1 1 1 n ;
—_ + ¥ = —— -
Ix2 2x3 3x4 n(n+l) n+l ; H
: 20m 60ms”
®) Let f(x)=x"+6x for x=~3 6
X
(i) Write down the range of f(x). P

(ii Briefly explain why the invesse function f ' {x) exists. Write down

Ax arrow is fired horizontally with a speed of 60ms™ from the top of 2 20m high
the domain and range of ™' (x).

wall on level ground as represented in the diagram above.

Itis N_ en that i = 0 and v 10 where AH. u\u isthe Huowmmmch of the arrow al time ¢
1 h h of %Lﬁ ) seconds after firing,
(iti)  Find f7'(x). Sketch the praphof y = xy. .

(i Using calculus, show that x = 60¢ and y = 20 - 5.2,

(iiy  Find the time taken for the arrow to hit the ground.
x
(c) Sketch the graph of y =3 cos™ om -1). 3

n
1

(

)  Find the distance R melres from base of the wall where the arrow hits the ground.

{iv) Find the acute angle to the horizontal at which the arrow hils the ground,

(b)  Itisgiven that:
& 2n
1 In - k
1+x) Mﬁ P VH
/20
i Show that =4"
0] ow tha Mﬁ »u 4

2n

‘ . 2y 1 42
. Gi N - .

END OF EXAMINATION
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