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Instructions:

s This question paper comsists of two parts;
Part A (Questions 1 - 10) and Part B (Questions 11 - 7.

# Part A:
Answer all questions. Write your answers to edach question in the space provided. You may
use additional sheets if more space is needed.

# Part B:
Answer five questions only. Write your answers on the sheets provided.

% Af the end of the time allotted, tie the answer scripts of the two paris together so that
Part A is on top of Part B and hand them over to the supervisor.

% You are permitted to remove only Part B of the question paper from the Examination Hall.

For Examiners’ Use only
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Part A

%

1. Using the Prineiple of Mathematical Induction, prove that Z(4r+l) = n(2n+3) forall n€ Z*,
r=1

2. Sketch the graphs of y=3|x—1| and y=|x|+3 in the same diagram.
Hence or otherwise, find all real values of x satisfying the inequality 3|2x-1]|>2|x[+3.

J
[see page three
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3. Sketch, in the same Argand diagram, the loci of the points that represent the complex

numbers z satisfying
. _a = E
(i) Arg(z+1-3i) 7 and
(i) |z-2|=+2.
Hence, write down the complex numbers represented by the points of intersection of these loci.

4. Let n€Z*. Write down the binomial expansion of (1 + x)*in ascending powers of x.
Show that if the coefficients of two consecutive terms of the above expansion are equal, then n is
odd.

G6L0

[see page four
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5. Show that lim =

% ()3
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2
6. Show that the area of the region bounded by the curves ¥y = a € 1)2 ,x=0,x=1In3 and y=1 is
3141, e
ln(2)+4

[see page five
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7. A curve C is given parametrically by x = 2¢ — cos2¢ and y = 1 — sin2; for —% <t< %”r Find %
in terms of ¢,
Show that the equation of the normal line drawn to the curve C at the point on it corresponding to

1= is6\3x-6y—Bx+12=0.

8. Let mER and ! be the straight line passing through the point A = (1,2) with gradient m.
Write down the equation of / in terms of m.
It is given that the perpendicular distance from the point B = (2, 3) to the line / is Ti_ units.
Find the values of m.

[see page six
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9. Find the equation of the circle S having the centre at the point (-2, 0) and passing through the point
-1, Jg }. Write down the equation of the chord of contact of the tangents drawn from the point
A = (1, -1) to the circle §.

Hence, show that the x—coordinates of the points of contact of the tangents drawn to S from A satisfies
the equation 5x* + 8x+2 = 0.

10. 1etf#(2n+ 1)% forneZ.

Using the identity cos® # + sin? @ = 1, show that sec? 8 = 1 + tan® 0.

3

It is given that sec @ + tan 8 = % Deduce that sec () —tan 0 = i

Hence, show that cos 8 = %

.
# # [see page seven
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Part B
# Answer five questions only.

0795

11.(a) Let f(x)=x>+ px+c and g(x) =2x*+ gx + ¢, where p,g ER and ¢>0. It is given that f(x) =0

and g(x)=0 have a common root a. Show that «=p-gq.
Find ¢ in terms of p and ¢, and deduce that
@) if p>0, then p<g<2p,
(ii) the discriminant of f(x)=0 is (3p—2q)*.
Let B and y be the other roots of f(x)=0 and g(x)=0 respectively. Show that 8=2y.
Also, show that the quadratic equation whose roots are # and y is given by
252 +32p—gix+ 2p—g)*=0
(b) Let h(x)=x°+ax? + bx + ¢, where a, b, cER. It is given that x> -1 is a factor of i(x). Show

that &=-1.
It is also given that the remainder when A(x) is divided by x*—2x is 5x+k, where k €R. Find
the value of k and show that h(x) can be written in the form (x — A (x— ), where A, u€R.

12.(a) It is required to select a musical group consisting of eleven members from among five pianists,

five guitarists, threc female singers and seven male singers such that it includes exactly two
pianists and at least four guitarists. Find the number of different such musical groups that can

be selected.
Find also the number of musical groups among these, having exactly two female singers.

__ 3r-2 -_A _B ¥
(&) Let U, T Dr+2) and Vr_m . for reZ ", where A, BER.

Find the values of A and B such that U =V -V for reZ’.

2 +
Hence, show that EU —m forneZ .

Show that the infinite series EU, is convergent and find its sum.
r=l n [
+ -
Now, let W = U,, - 2U for rEZ . Show that EW'" =U,a U _EU” )
r=1 r=1

Deduce that the infinite series EW” is convergent and find its sum.

r=1

[see page eight
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13.{a) Let A = 1 1 (,B=]01 and C =
0 1 a 2

a 1

a

J, where a €R.

Show that ATB — I = C; where I is the identity matrix of order 2.
Show also that C' exists if and only if a = 0.

Now, let a = 1. Write down C1.

Find the matrix P such that CPC =21 + C.

(b) Let z,w €C. Show that |z|2 =zZ7 and applying it to z - w,
show that fsz|2 =jz]2 —~2Reziw + |w|2.

Write a similar expression for |1—ZW|2 and show that }Z—W|2 - |1—sz2[2 = —(1—|z|2)(l—lw|2)_

zZ—W =1
zw ’

Deduce that if |w|=1 and z#w, then -

{c) Express 1++/3i in the form r(cos 0 + isin ), where r>0 and 0<8<Z .
In an Argand diagram, point O represents the origin and point A represents the complex number
1++/3i. Let OABCDE be the regular hexagon having O and A as two of its consecutive vertices
and the order of vertices taken in the counter clockwise sense. Find the complex numbers

represented by the points B, C, D and E.

14.(a) Let f(x)=% for x #3.
'] . . . A ? _ 9(1_x)
Show that f'(x), the derivative of f(x), is given by f (x)—_( 37 for x#3.
x_

Hence, find the interval on which f(x) is increasing and the intervals on which f(x) is decreasing.

Also find the coordinates of the turning point of f(x).

Sketch the graph of y = f(x) indicaﬁng the asymptotes, the turning point and the x-intercepts.

Using the graph, find all real values of x satisfying the inequality ﬁﬂé

(b) The adjoining figure shows the portion of a dust pan without
its handle. Its dimensions in centimetres, are shown in the

figure. It is given that its volume x%hcm? is 4500 cm?. hI il
Its surface area S cm? is given by § = 2x + 3xk. Show that

S is minimum when x = 15.

J

[see page nine
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15.(q) It is given that there exist comstants A and B such that
X3+ 135 — 16 = A(x2+9) (x+ 1) + B(x2+9) + 2(x+ 1)? for all xER.
Find the values of A and B.

x3 +13x-16
(x+1)% (x* +9)

3
find J_j_f_#d
(x+1)" (x~ +9)

Hence, write down in partial fractions and

1

(b) Using integration by parts, evaluate J.ex sin® xdx
0

a a
(¢) Using the formula I f(x)dx= J. f(a—x)dx, where a is a constant,
0 0

T 7

show that fxcosz sinxdx = -’23 cos®x sin’xdx.
0 0
I
Hence, show that fxcosﬁx sinsxdx=26—g.

0

16. Let A=(1,2) and B=(3,3).
Find the equation of the straight line ! passing through the points A and B.

Find the equations of the straight lines [, and [, passing through A, each making an acute angle

7 with L
Show that the coordinates of any point on / can be written in the form (1 +2t,2+1), where 1 ER.
Show also that the equation of the circle C; Iying entirely in the first quadrant with radius —‘gﬁ ,
touching both {, and [,, and its centre on lis x2+y2—6x—6y+%=0.
Write down the equation of the circle C, whose ends of a diameter are A and B.
Determine whether the circles C, and C, intersect orthogonally.

\ _J

[see page ten
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17.(a) Write down sin(A—B) in terms of SinA, cosA, sinB and cos B.
Deduce that
(i) sin(90°-0) = cos 0, and
(ii) 2sin 10° = cos 20° — /3 sin 20°.

(b) In the usval notation, state the Sine Rule for a triangle ABC.
A

80° a 20°
B D C

In the triangle ABC shown in the figure, ABC =80° and ACB =20°. The point D lies on BC
such that AB=DC. Let ADB=« .

Using the Sine Rule for suitable triangles, show that sin 80° sin (a—20°) = sin 20° sin a.
sin20°
cos20°— 2sin10°

Explain why sin 80° = cos 10° and hence, show that tana =

Using the result in (@)(ii) above, dednce that a = 30°,

(c) Solve the equation tan™(cos” x)+tan™'(sin x) = % i

E






