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Solve the equation

5 e et L, (3]
Solve the inequality
3x+1
e -1.
Y- x°
[4]

A circular plank is cut into 12 sectors whose areas are in arithmetic progression,
If the area of the largest sector is twice that of the. smallest, find the angle in terms
of 7t between the straight ed ges of the smallest sector

: [4]
The position vectors of M and N relative to the origin O are
(p-2)i+(1-p)j+(p ~2)k and (p+2) i+ pj+ 2pk respectively,
Find the values of p when
W [oM]=[oN|, 2
()  MON=9p". [3]
6} x;en that (x + &) is a factor of »* +2x? - 35 —6, whers k= 0,
Find
(i} the value of 4. 2]
(i) the exact roots of the equation x° +2x* = 3x G =0 13
Given that f_&,_ - l—- =1 is an equation of a curve. find

25 16

@ 2 | | 2]
(h) the equation of the fangent to the curve at the point (3; J—é] 3]
Solve the differential equation % =1-y, giving the general solution in the form
y=Ae™ +C, where A :t; an arbitrary constant and C is a constant.
Find the pqrtim_.tiar solution when the y-intercept is 3. [6]
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8 If Zi=-l+iand g, = <] = af3;

find
(1)
(i)

9 (i)

10 (i)

(ii)

{¥ii)

the modulus and argument of £,

W 2z,
2
(b) 2

Use the wapezivm rule with § ordinates to evaluate

1=

Tz —7dx correct to 4 decimal places.
T+ x

(@) By using the substitution ¢ = tan 8, find

:%i—“(i: :

O

() Hence find, correct 1o 2 decimal places the percentage er,
using the trapezium ruje 48 an approximation to the Enn,

I y=(1+3e"), fina

a”
P — atx =10,
e

. ey 3
Show that 2y—Ce=l-yd,
el

By further ddfermtmtmu use Maclaurin’s theorem to find the
expanmon for y in aswnduw powers of x, up to and znciudm;} the

term in ‘l

S04 N2013

(2]

[4)

(4]
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The region R is bounded by the curve f{x)}=a - x* and the axcs (see diagram),
(a) Given that the area of R is 18, find the value of a.

(b)  Caleulate the exact volume of revolution when R ig rotated completely
about the x- axis.

12 (@)  Prove the identity

l4+sin20  (tan0+1)°

e

l~sin20 (tan {}‘—ljl ‘

(b)  Solve the equation

tan x cos 2x=sin kfor 0< x = 360,

1640 NAD)SE
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13 (@)  Calculate the centre and radius of the cirele which passes thmﬁgh the
points P(0; 0), Q(1: 7) and R(7; -1). [5]

(b)

In the diagram above the shaded region is bounded by sectors APQ and ARS,
Itis given that the angle PAQ is 2 radians and the perimeter of PQSR is 32 cm,

() Calculate the length of AS.
(i)  If the arca of PQSR is 28 cm®, find the length of AQ. [5]

14 {a) Funetions fand 4 are defined ae follows:

fix—={x=2)(x+3) xeIR .1‘:3:*';];

hi x-=4x® +1 x&IR

Find

(i) the exact values of x for which e =0

(if) the inverse of f(x) and state its domain, {6]

e
f ¥ 3 {4 - x)% 0 . = a
(b}  Find the series expansion of e up to and mcluding the term in %,

State the range of values of x for which the expansion 1s valid. (5]
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)

(b)

(a)

(b)

A closed tin of oil is in the shape of a right circular cylinder.
Given that its capacity is 300 ml,

(i) write down an expression for its total surface area, A in terms
oL A

(ii) calculate the radius and height of the tin that minimises 4. [5]

Given that x - y Inx = ny,

@  find % in terms of x and y,

(i)  find an expression for the approximate value of y when x = [+ i
where £t is a small increase in x. [6]

Find the stationary points of the curve ¥ =25in2x +1 and determine their
nature for O s x = 1. [6]

: y 2
(i) Sketch on the same axes, the graphs of y=¢" and y = T
) X

(ii) State the number of real roots of the equation ¢*(1+ x)=2.
(i}  Taking x, = 0.5 as a first approximation to the root, use the

Newton-Raphson method twice to find the root of the equation -
correct 1o 3 decimal places. 17]
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