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Use additional reading time to go through the question paper, select the questions you will answer ]
decide which of them you will prioritise.
[ Index number ]
Instructions:
*  This question paper consists of two parts

Part A (Questions 1 - 10) and Part B (Questions 11 - 17)

Part A:

Answer all questions. Write your answers to each question in the space provided. You may

use additional sheels if morespace is needed.

Part B:

Answer five questions only. Write your answers on the sheets provided

At the end of the time allotted, tie the answer scripts of the two parts together so thaPart A
is on the 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

(01) Sketch the rough graphsof y=|x-1| and y =1-x" inthe same diagram. Hence or otherwise,

find all real values of x satisfying the inequality 2 |x-2| <4-x".

(02) Solvetheequation Log,,(2x-1)+log, , 4=1(x>%).



(04) Theremainders, when the polynomial f(x)=x"+px’+qx-6 isdividedby (x-1) and (x+2) are
equal. Show that p-q=3. Alsoifitisgiventhat(x-2) isafactorof f(x),obtainthe valueofP.
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(05) Determine the values of A, Band C suchthat 4x*-x-1=A(x"-3x+2)+B(x-2)+C(x-1)
4x*-x-1

Hence or otherwise, find the partial fractions of ———=—— .
(x-2)(x-1)

(06) The point P divides the line BC in the ratio 1:2 internally. If B=(-1,1) and C= (1,4), write
the equation of the straight line passing through P and the point ( 2,1).
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(07) Acurve C isparametrically givenby x=(t+ 1)) and y=t+1.Write the equation of the
tangent and the normal line drawn to the curve C at the pointrelevantto t=2.

(letthe gradient of the tangent x gradient of the normal = -1)

(08) Write the set of values of A such that the roots of the quadratic equation
(1+20)x-10x+1-2=0, LER-{- %} are real,
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09 If btc _ cta _ a+tb jccordingtothe standard notation, using the sine rule fora

5 6 7
SinA SmnB SinC
4 3 2

triangle, show that

(10)  Findthe general solutions of the equation

(J3-1)Sin"x-([3+1) Sinx Cosx+1=0
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(11)

(12)

(@)

(b)

(©)

(@)

(b)

(©

The roots of the quadratic equation px’+qx+r=0 (p,q,r, €R) are o. and [ .Write

thevaluesof o+ and off intermsof p,q and r.

If a+p = Lz + % , show that 2p2r = rzq +q2p
o
Also show that the quadratic equation with roots
o :
— and 1ia is Jpr¥+qr+p=0
B a
2
Let X -bx _ k-1 here a>b and a,b,c ER .
ax +c k+1

Express the above quadratic equation in the from AX’+BX+C = 0. Ifthe roots of this
a-b
atb’

Alsoiftheroots of that quadratic equation are real, find the range of values of K.

equation are equal in magnitude and opposite in direction show that k =

The remainder, when the polynomial function Ax)=x"-3x"+kx+8 where kER is
divided by x-2,is 2. Find the value of k. For that value of k, if g(x)= X-x -4 ,
find a function p(x), suchthat p(x) =f(x)+g(x) . Show that(x-2)isa factor of p(x).

Find A,p  suchthat p(x)=(x-2)[(x-2)"+A(x-2)+ p ]. Hence deduce that the
remainder, when p(x) isdividedby (x-2)*

X' -4
|x-2|

Sketch the rough graph of the function f(x) =

2

Hence showthat Lim x -4
x—>2 |x-2|

does not exist.

-3
Show that  Lim (8Sin’x-1)(2Cosx-[3) _ 303

x— ¢ (x-2)

Sketch the rough graph of y=x (x-4). Hence deduce the graphof y=|x(x-4)| ina
seperate coordinate plane. Also sketch the rough graph of y=4-2|x-2| inthe same
coordinate plane and deduce that |x(x-4)|>4-2|x-2| forall x€|R except for three

values of x. Write these three special values also.
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L +
(13) (a) Provethat Log,b = og.b where a,b,c €R
Log.a

Hencededucethat Log b = kL Log,b
a

Hence or otherwise, Show that

Log,x +Log, X +Log , X F e, +Log , x' =Log x"
2

(b)  Find the domain and the range of the function fx)= [x* - 4x - 5.
Ifthere exist a function g(x)=x-3, g:R -(2,8) —> IR -(-1,5), write fog. Hence
deduce that domain of the function fog.

2
X

(c)  Findthe partial fractions of the function m
Find A, p and y suchthat x’ = A(x+1)(x+2) +p (x+1) + v.

1

Hence deduce the partial fractions of m :

(14) (a)  Usingthe first principles, show that the first derivative of sinx is Cosx.

If _ Sinx-Cos x , Show that dy _ 2
Y Sin x + Cos x dx Ity

2 2
find % and show that % — ifandonlyof y=0.

2
show that % — 8(2-[3)) ,when x= %

(b)  Acurveisparametrically givenby x=acos’® and y=bsin® where (0 #nm, n € z).

Differentiating the parametric functions show that dx = _2—221)} dy
do b do
2
Henceshowthat &Y _ ~0
dx 2ay
Alsoobtainthat oY = 2y & _ =Y
soobtainthat — 5 = 20y & aaly
d'y -b T
Showthat 7 = 7 when 6 =5
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(a)

(b)
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Let f(x) = . for x # 1.Using the standard notation show that
x -
-2
fi(x) = ——— for x= 1
(x-1)
2(2x+1)

Also itisgiventhat f"(x) = » x# 1

3
find the turning points of the gra(p)}Cl Oi‘ ) y=f(x) by finding the sign of f '(x). Find the
intervals on which f(x) is increasing and the intervals on which f (x) is decreasing.
Finding the sign of f " (x), find the coordinates of the inflection points of the graph of
y = f(x). Sketch the graph of y = f(x) indicating the asymptotes, turning points and the
point of inflection. Using the graph or otherwise find the intervals of values of k for the

quadratic equation (1-k) x’+2kx-k=0 to have two distinct real roots. Here k €R.

A cylinder with radius x and height y is kept inside a X
N
hollow cone of radius r and height h. so that the two axes
coincide each other as shown in the figure. y

Showthat y = M and show that the volume of h

the cylinder v = % x(r - x) . By examining the sign of

gx—v , show that the value of x such that the volume (v) of v

the cylinder is maximum is 2C | Also show that the ratio between the volume of the cone

and the volume of the cylinderis 9:4.

Foratriangle ABC, using the standard notation, state the cosine rule.
Inatriangle ABC, the lengths of the sides BC, CAand AB are x+y, x and x-y

x -4y
2(x-y)

show that Sy =2x. Using the sine rule deduce that

respectively. Showthat Cos A = Ifthe magnitude of the angle Ais 120°,

5SinA _ SinB _58inC
1 3

Provethat sin (A+B)-Sin(A-B)=2CosASinB
Hence deduce that Cos(A+B)-Cos(A-B)=-2SinASinB
Show that Sin (60 -x) Sin (60 +x)= % Cos2x+ % and hence find the valueof A such

that Sin x Sin (60 - x) Sin (60 + x) = A Sin 3x . Hence find the general solutions of the
equation Sinx Sin (60-x) Sin (60+x)= %

Solvetheequation  tan” (x+1) + tan” (x - 1) =tan” (3_81)
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(17) (a) Let f(x)=4 (sin'x +cos'x).
Find the values of Aand B suchthat flx)=A+Bcos4x, A,B €R

Hence deducethat2 << fix) << 4 . Alsosketcharough graphof y=f(x)intheinterval

[ - % % ] . Hence or otherwise find the values of k or interval of values of k for the

equation Cos 4 x =k to have

1)  tworeal roots

1) threereal roots

1i1) fourreal roots within the interval [ - % ’% ]

(b)  Prove thatthe identity 2 cos’x-2cos’2x = cos 2x - cos 4x.

Hence show that cos & - cos 2% = L
5 5 2

Hence obtainthat cos = = [5+1 .

5 4
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