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cases it should be given correct to 2 significant figures.
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Section A (40 marks).
Answer all questions in this section.

1 The extension y.of an clastic string varies directly as the magnitude of force F,
it If F =0 Newtons and y = 045m

exerted in extending

(a) Express [ as function of y. )
(b) Hence or otherwise find F when y = 0.2m. 2l
2 Set S contains functions g(X).f(X) and h(x) which are defined by
gix X
fixox—1
hix—»x+1
A Cayley table is drawn for set S under function composition (°).
x x—1 x+1
% = x—1 x+1
x—1 ¥
x+1 x+1
(@) Copyandcomphmthembk. 2
(b)  Use the table to state,
(i) the identity element of the set, [1]
(i)  the inverse of each element of the set, (3]
(21

(iii) whymtsmnmagnmpumkrmnamncmnmEMOm
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C .
In the diagram OABC is a thombus. ADC is an arc of a circle Ce(‘;t;ebo ’
radius r and subtends an angle 26 at 0. The shaded region 18 bonded by
the arc ADC and sides AB and CB.
@) Show that the area of the shaded region is r2(Sin26 —‘9)- [6]
(b)  Giventhatr =8cmand 8 = ”/6 radians, find the exact area of the
shaded region. - 2]
4 An experiment is performed to find corresponding values of X and y. Results
were recorded in the table below.
x 1 2 3 4 5 6
y |-1 2 9 20 35 54
It is suggested that the variables x and y are connected by the equation
y = px? + qx where p and q are constants.
(a) By plotting f against x draw a graph for the given data. (5]
(b)  Use the graph to find the values of p and q. [4]
5 (@ Showthatx3+x24+2x+2 = (x + 1)(x% +2) [2]
. . 3 _ .
(b)  Hence or otherwise express m In partial fractions. [7]
6042/2 12024
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Section B (80 marks)

e questions. from this section. Each question carries 16 marks.

5.5y and BC-13 _4) onto AY(9;15) and B'(-6:-9); respectively.

6 Matrix M maps A(:-
@  Find Matrix M 16]
(b) Point C1(-6:15) 18 the image of point C under the transformation with Matrix M.
)  Sketch Point A1, B1 and C* on a cartesian plane. [1]
(i)  Hence calculate ared of triangle A'B*C". 2]
(©) Find the
()  areaof triangle ABC (4]
(i)  co-ordinates of C [3]
7 Given that a complex number W is such that W(2 +3i) =9 — 6.
(@)  Express W in the form X +iy. [4]
(b)  Hence or otherwise state
(@) wl,
(ii) arg W. 2]
() Using DeMoivre’s theorem or otherwise find W3 in trigonometric form. (4]
(d  Onan Argand dlaoram shade the reglon which satisfy the loci
[Z-W|<3and - < argZ <="T/3 simultaneously. (6]
8 (a)  Express m in partial fractions. [5]
~(b)  Hence or otherwise
()] show that
n
Z 5 2n+5
& (r+ 1)(r+ 3) 12 2(n+2)(n+3)’
[6]
(1]

(i)  state the sum to infinity.
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Lines m and 1 have cquations

1 1 3 ~4
k 2 ) 4 .i( I\) andr =1{ » +t| 1 ]respectively.
1 5 1 1

Plane 7, has cquation
3

! .(~2 and point P has coordinates (-3: |- 2).
-1

(a) Show that

(i) lines m and [ are perpendicular to each other.

(i) point P does not lie on Plane ;.

(b)  Find the equation of the
(i) plane 7, that contains line m and point P,

(i) line of intersection of plane m, and m,.

(a) Show that the curve represented by the parametric equations
X=2+4Cosfandy =3+ 4 Sin 6 where 8 is the parameter is a
circle.

(b)

(c) Find the equation of the tangent to the curve where 8 = % in the form

Y = mx + ¢ where m and ¢ are exact.

(d)

X-axis.
The function f(x) is defined as f(x) = x? + 2x forx €R, ~4 < x < —1.
(a)  Express f(x) in the form (x + b)? + ¢ where b and ¢ are constants.
(b)  Find (i) f'(x),

(i) the domain f~*(x).

604272 12024
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Hence state the coordinates of the centre and the radius of the circle.

Find the coordinates of the point where the tangent in (c) above meets the

4]

(3]

2]

171

(4]

(4]

2]

18]
121
131
2]
[t
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(c)

(d)

(a)

(b)

(©)

. -aphs = F-1
ot , same axis the graphs of y = f=1(x) and y = f(x)
3:\:;!; :l;lg?;.ly the relationship between the two graphs. [4]
shc 2 Clte
. ‘ _ n(3n-1)
Prove by induction that foralln 21: 1+4+47...(3n-2) = . (6]

1 .
=x?’—4andy = ~, determine the number of

By sketching graphs of y
) . 2_ 4= 1 [6]
roots of the equation X =
Show
1
() by calculations that onc of the roots of the equation oa=l
lies between 2 and 2.5. “
(i)  that the roots of the equation x? — 4 = 1 fies the equation
X

x= E+4 | 2]

Hence use the iterate formula x,,,, = {i + 4 taking x,= 2.1 as the first
Xn

[4]

approximation to estimate the root of the equation to 3 decimal places.
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