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Given that —4 < x <2 is the solution of the inequality |x+4d| < b,

calculate the value of a and the value of 5. [3]
2z
Use the trapezium rule with 4 equal intervals to estimate the value f ;’2 wif dx
e
giving your answer correct to 4 decimal places. [4]
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The diagram shows a triangle ABC with height 4 units, angle ABD = én: and

angle ACD = %n +x. Given that x is sufficiently small for x* and higher powers
of x to be neglected, show that

BC=h[1+ﬁ—2x+zx2]. : 15
If x’y* =1, find the approximate percentage decrease in y given that x increases by
0.5%. 5]
X B .
Express - ;in partial fractions. [5]
o R =
. 1 1+ px . . "
If the expansion of (1+ x}* and of in ascending powers of x are identical up
' +qx :
to and including the term in x®, calculate the value of p and the value of g. 7

Q)] An arithmetic progression has 10 terms. It has first term a and common
difference o where d> 0.

Given that its first, second and fifth-terms are consecutive terms of a geometric
progression, find @ in terms of d. 3]

(i)  Given further that the difference between the first and the last term is 36, find
the sum of the terms. . 4]
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The complex number w = 2 3% A
3-2i
() Express w in the form x + iy where x and y are real. Z
P y (

()  Find

M modulus of w,

{if)  argument of' w. (5]
Find the equation of the circle which passes through the origin and touches the
straight line 4x -3y =5 at a point (2; 1). 7]

Solve the following equations

@  3(7)-2(7)=5. | 5]
()  log,, (2x° +1)-3log,ex=1. ' 13}
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The diagram shows a cube of length 8 units. The unit vectors i, jand k are

parallel to OA, OB and OC respectively. M is the point of intersection of OF
and BC. P is the midpoint of EF.

Find
) a unit vector paralle] to MP, ; ¢ [4]
(iy angle DMP. 4]
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Prove that cosec 2x - cot 2x = tan x. {3}

Hence or otherwise, solve the equafion cosec2x—cot2x+5 = 3sec’ x for
0<x=360. {51

An open rectangular box has length 3—3cm and width xcm.
X

(@)

(i)

(a)

()

©

(2)

{b)

(=)

(b)

Given that its volume is 128 cm?,

find in terms of x, the depth, & cm, and the total surface area, 4 cm’, of the box. [4]

Find the dimensions of the box correct to 3 decimal places such that the surface
area is a minimum. Justify that the surface area is a minimum. fo]

Find the coordinates of the turning points on the graph of y = x* ~12x 12,

Determine the nature of the turning points. Hence, sketch the graph of y
against x. . . [6]

Use your graph to write down the set of values of k for which the equation
x> =12x-12~k = 0 has more than one real root. [1]

Taking 3.9 as the first approximation to the root of the equation x° -12x~12 =0,
apply Newton Raphson method to approximate the root correct to 3 decimal
places. [4]

Express 9x ~ x* in the form a+b{x +¢)*, Hence or otherwise, sketch the graph
of y= %x - x* stating the coordinates of the furning point. [4]

The region R is bounded by the curve 9x — x* and the x axis.
Caiculate

(i the area of region R,

{ii)  the volume generated when R is rotated through four right angles about
the x axis. : [8]
. . . dy .
Solve the differential equation (4 - x)E; =Y, given that y = 4 when x=1,
expressing y in terms of x. [3]
A liquid is kept in a cold room. It is assumed that the rate of decrease in _
temperature of the liquid, is proportional to 8 where &°C is the temperature

of the liquid at time 7 minutes . Whent=0, 6=60° and after 5 minutes
8=40°"C.

D Form a differential equation relating to 6 and ¢

(iy  Solve the differential equation and find the temperature of the liquid after
a further 5 minutes, 8]
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