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Solve the equation e** = 4e?~¥ _giving the answer in exact form.
(a)  Express f(x) = 13 + 4x — 2x? in the form a + b(x + ¢)?.
(b)  Hence, or otherwise, state the coordinates of the turning point of

the curve y = f(x).

Solve the inequality

|+ 3| > 2]x|.
The function f(x) is defined by f(x) = In(x — 2)
(a)  State the domain of f(x).

(b)  On the same axes, sketch the graphs of y = f(— x) and

y=|f@)l

Relative to the origin O, the position vectors of the points A, B and C are
6i + 2j + 6k, 2i+ 3j + k and 4i + 5k, respectively.
(a) Calculate angle ABC.

(b) Determine the exact value on the area of triangle ABC.

The complex number w = =2 + (2v3)i.

Find
(a) |w| the modulus of w,
(b)  the argument of the conjugate of w, \

+1
(c) WT in the form x + iy.
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x}—x?—x—-4

_ i ions. 6
por in partial fractions [6]

Express

Given that Z—z = x +2yandthat y = 1whenx = 0,

2

3 :
(a)  show that d—x};- =5, (31

(b)  obtain the Maclaurin’s series for y in ascending powers of x as far

as the term in x°. [3]
(a) ow that cos S Gt 3]
(b) By letting 2A = 45°, deduce that tan? 22,5° =3 — 24/2. [4]
The polynomials f(x) = 2x* + 7x® + ax + b and g(x) = x3 + ax? — 5x + 2b
have a common factor x + 3.
Find
(a) the value of a and the value of b, (4]
(b) a second common factor, [3]
Given.thaty = x—i:—;—, find the coordinates of the turning points and determine
the nature of each turning point of the curve. [71

\

(a)  The straight line L passes through the point (4; —1) and is

perpendicular to a line with equation 2x — 3y = 10.

Find the equation of line L, leaving the answer in the form

ax + by = c. (3]
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(b)  Theline y + 2x = 0 intersects the curve 2x? + y* + 4x — 3y = 4
at the points P and Q.

Find the
(i) coordinates of P and Q, [6]
(iii) length of line PQ. 2]

13 (a) The salary scale of an employee begins at $315 a month and rises to a
maximum of $763 by equal monthly increments of $25.

Find the number of months it takes for the salary to reach the maximum. [3]

(b) Show that

16
Z({?T)r=9s4o+3zsowf3“. -
r=1
[4]
2%\ 6
(c) Find the term independent of x in the expansion of (ﬁ — -3—x) ; [4]

14

"

In the diagram, OAB is a sector of circle centre O of radius r and AOB= 24
radians.

(a)  Find in terms of r and 8 expressions for the length of
(i)  arc AB, [1]
(ii)  chord AB. [2]
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(b)  The length of the arc AB is 6 cm and the length of chord AB is 5 cm.
(i) Show that the angle & satisfies the equation 56 = 6 sin 6.

(i) Verify that the equation 56 = 6 sin 6 has a root, &, between 0.9
and 1.1,

(iii) Taking &; = 1 as the first approximation to the root, apply the

Newton-Raphson method twice to find &, giving the answer to
3 decimal places.

vA

P

"y

The diagram shows the shaded region enclosed by the line y = 3— %x

and the curve y=1+ i x > 0. The curve and the line intersect at points
A and B.

Find the \
(a) coordinates of A and B,
(b) exact value of the area of the shaded region.

(c) volume of revolution generated when the shaded region is rotated about
the x - axis through 27 radians, leaving the answer in exact form.
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(2)

(b)

y yione ’
Solve the differential equation Eﬁ- = ytanx, given that y =1 whenx =0,

expressing ) in terms of x.

A spray for cockroaches kills at a rate which is inversely proportional to
the square root of the number, N, of live cockroaches at time, { minutes
after spraying.

(i) Show that the information can be modelled by the differential
equation

dN k

dat YN

(ii) Solve the differential equation given that initially there were
144 live cockroaches and 36 minutes later, 81 live cockroaches
remained.

(iii)  Find the number of live cockroaches left one hour after spraying.
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