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Solve the equation,

2e%* —7e* 4+ 6 = 0.
Give the answer 1n exact form. [3]

Prove the identity

sin26 .
1+cos 20 tan 6. [3]
' d
Given that y = In[cos(x* + 1)], show that E% = —2x tan (x* + 1). [3]

Given that M is inversely proportional to the cube root of (n — 1) and that
whenn=9 M =5,
find

(a) a formula connecting M and n

: 3]

(b)  the exact value of n when M = 25. [2]

(a)  Express 2x* + 3x + 1 in the form

a(x + b)* + c where a, b and c are constants to be found. [3]
(b)  Hence or otherwise solve the equation 2x* + 3x + 1 = 0. [3]
B
t
= A

In the diagram, A and B are two points on the circumference of a circle centre O
and radius r. Angle AOB i1s @ radians and C is the mid-point of OA. The length of BC is
y and the length of the arc BA 1s t.

(a)  Express y? in terms of r and 6. [2]

(b)  Hence or otherwise show that if 8 is small then y? = -E-rz + _;_tz. [4]
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ITA = (2 :i). prove by induction that A™ = (2n4: : 1 -——T;n) where n
IS a positive integer. [7]
. 2% 41
(a) Solve the equation e
giving the answer correct to 3. significant figures. 3]
(b)  Solve the inequality |x — 3| > 2|3x + 1]. [5]

Given that x is so small that x* and higher powers can be neglected,

(a) show that

e* x* x

T LYY, [6]
(b)  use the expansion to evaluate

30'01

T correct to 7 decimal places. [2]
(a) Given that f(x) = 2 — |x] and g(x) = -;:x + 1,

sketch on the same axes the graphs of y = f(x) and y = g(x), [3]
(b)  Find the co-ordinates of the points of intersection of f{x) and g(x). [5]

" 2% il g 4
(a) Xpress 312 (- (1)’ in partial fractions. (4]

Solve the 1 |1 N _ E— 0 4
(b) olve the inequality -1 0 | (4]
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Ifp=—=4+3iandq = -1 + /3,

(a)

(b)

calculate the modulus of,

(i) p,
i) q.
find

(i) the argument of g,

(ii)  pg? in the form a + bi,

(iii) -g-in the form a + bi.

The curve y = 10 — i—and the line y + x = 6 intersect at two points P and Q.

Find the
(a) coordinates of P and Q,
(b) coordinates of the midpoint of PQ,

(¢) equation of the perpendicular bisector of the line with P and Q
as end points.

The curve y = x* + px + g, where p and q are constants, has a turning point at

[~1;-85)

Find the

(a) values of p and g,

(b)  equations of the tangent and the normal in the form ay + bx + ¢ = 0, at

the point where the curve cuts the y-axis.
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(b)

§

A point (1; 2) 1s mapped onto point (7; 2) by a shear parallel to the x-axis.
Find the shear factor.

A tniangle with vertices A (—3; 1), B (3;1) and C (3;5) is transformed by
M = (4 1)
2 3/

(i) Find the area of triangle ABC.

(i)  Find the co-ordinates of A By and C; the images of A, B and C
under transformation M.

(i)  Hence or otherwise find the area of the triangle A, B;C;.

The gradient function of a curve is directly proportional to 20 — y. If y = 0,
x = 0 and the gradient is 1

(a)
(b)
(c)
(d)

Show that% = 0,05 (20 — y).

Solve the differential equation giving y in terms of x.
Find y when x = 10 giving the answer correct to 2 decimal places.

Briefly describe what happens to y as x becomes very large.
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Section A (40 marks).

Answer all questions in this section.

Solve the inequality

|2 = 3| = x—5.
{a) Prove the identity
cosec 20 + cot 20 = cod 6.
(b}  Hence or otherwise solve the equation
cosec 28 + cot 28 = 0,5, for 0 < @ < 2m, giving the answer to 2d. p
(@)  Find the value of x given thay 3%+ = é.
() Solve the equation.

Caven that —m, n and 1 are any consecutive terms of a geometric progression and

3EF)-T7(29)+2=0

1, n and m are the first three terms of an arithmete progression,

(a)
(b)

(a)
(b}
(e}
(d)

show that n? 4+ 2n = 1,

hence or otherwise find the exact value of m if nn is positive.

Show that the set {0,1,2,3}, forms a group under addition modulg 4.

Show that group is abelian
Write down the subgroups of the group.

Stale the order of the group.
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Section B (80 marks)

Anzwer any flve questions from this section. Each guestion carnies 16 marks.

Funetions h and g are defined by
hix — %-1' —~4, xeR
R % reERx ek
(m}  Find
(i) the pessible values of &, ]
(i)  the values of x for which hg(x) =0, 121
i) R (x) i3]
(b)  On the same axes sketch the graphs of ¥ = hix) and y = h™'(x)
showing clearly the relationship between the graphs. [3}
(¢}  Describe com plelr:l:.r the mqtfnm ol transformation which map [4]

the graph ¥ = Z onlo y =

A curve has the cquation y = x? — xy and passes through the point P(1:3)

(a)  Find the cquation of the tangent to the carve at P, ’ I6]
(b}  Hence or otherwise show that the equation of the normal to the curve at P
intersects the curve again at (- == ; ). 18]
: i1 1
(¢)  Find the distance between the LWo poiis {1: ﬂ and | == F] [2]

The vector equations of the lines n and m, and the plane my, are
/4 -1
= —3)+,# &k
\7 1
70 1
r= 1l])+..1 3 | and
vr

3
r.( 2 )n —1 respectively where it and A are parameters,
-]
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The hine m intersects the plane my, ata pont P.

{a}  Showthat the line # lies in the plane my,
{(b) (i)  TFind the coordinates of point P

(iiy  Hence or otherwise find the vector equation of the plane rz
passing through point P and perpendicular to the line n.

fe) (i)  Find the point of intersection of the line n and the plane m;

(i)  Hence or otherwise show that the vector equation of the line
through point P which lies in plane my and is perpendicular o line

-2 2
inis; r=(4)+¢(-1)
3 4

{a} (i) Find the first 3 terms of the Maclaurin series in the expansion of
in (5 + x). .

{ii)) Write down the [irst 3 terms of the Maclaurin serics in the
expansion of In (5 = x).

(iify Hence or otherwise show thal when x is small in(sf:,:] H%

by (i) Prove by mathematical induction that

forall ne Z+

a  Henoe find — (x%).

Given the complex numbers
z;=2and 2, = 2 4+ 2i,

)y (i express 2, in the form r{Cosf + isiné),

(ify  hence or otherwise, express the complex number :-: in polar
form.
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Describe Tully the locus represented by Rc:% = 0 given that zisa
complex number x + iy, 4]

By using de Moivres theorem or otherwise, find the roots of the equation,
'+ 4= [6]

3 =1 2

msgimmam=(1 -1 n)mdﬂ-[E" 2 )

(a)

(b)

()

(a)

(b)

7 4 -3 2 2

A line with the equation y = 2z — 3 is transformed under the
transformation matrix B. Show that the equation of its image 15

y—6x+24 =10, 15}
Evaluate 471, i7]
Hence or otherwise solve the following simultaneous equations. [4]
Ix—y+iz=1
x—y=12

—2x+4dy—3z=3

A learner used the value of w m% to culculate the volume of a sphere of
radius 8 em,

Find correct to 3 decimal places the
i absolute error involved,
(if)  percentage emor involved. [5]

(i) Sketch on the same axes the graphs of ¥ = InZx and y = x — 1
and state the number of real roots for the equation In 2x = x — 1.

(ii)  Show that & root of the equation In 2x = x — 1 lies between 0.2
and 03,

(i) Using 0.2 as the first approximation, ulaaﬂ‘m MNewton Raphson
method twice to obtain an approximation to the root correct to
3 decimal places, [11]



