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PART A

Answer all questions.
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2)

3)

4)

5)

6)

7

8)

9

1

Show that +
log, (xy) log, (xy)

=1 ; & x,y>0 '5(/3‘*‘1

Prove, by mathematical induction, that

Find the set of real values of x that satisfy the inequality (x2 +x+ 1)(1—x2) <0.

Express +/3 sin x—cos x in the form rsin(x~-a), where (r >0)and a(O <a< %j are

constants. Find the values of » and & . Hence, show that if f (x) = 2(\/§sz‘nx —cosx + 1) then

-2< f(x)<6 forallxeR.

(1425 ~(1-2x) Jsins

Evaluate lim 5

x—0 X

NG
Using a suitable substitution, evaluate jx(xz + ].)\/x2 +1dx

0

Find the equation of the perpendicular from the point (5,3) to the line 2x—y+4 =0. Find
also the co-ordinates of the foot of this perpendicular.

Find the equation of the circle whose centre is on the line x + y =1and passes through the
origin and the point (4, 2).

10
Find the coefficient of xin the binomial expansion of (—; ——) .

10) Find the modulus and argument of the complex number M2 .

1+

)



PART B
Answer five questions only.

11)a) Let a,b,c be real numbers. If a>0, prove that the quadratic expression ax” +bx +c¢ is

positive for all real values of x when b* —4ac < 0 . Hence find the range of p for which
the quadratic function of x  f(x)=4x" +4px - (3p2 +4p-— 3) is positive for all real

values of x. Illustrate your result by making sketch graphs of f (x) for each of the two

cases p=0and p=1.

b) Show that the remainder when the polynomial f(x)is divided by (x—a)(x—-b)is

{f(a)—f(b)}ﬁaf(b)—bf(a)‘

a—>b a—>b

1 . 1
12)a) Let v, =————— for r=1,2,3,.....and S, =
ya)Let v, (2r-1)(2r +1) o e é(zr—l)(2r+1)(2r+3)
for r=1,2,.....
By considering u, —u,,, show that S = n(n+2) for n=1,2,........
3(2n+1)(2n+3)

Is this series is convergent? Justify your answer.

2 3
b) Given that A=[ 1) . Show that A’-3A+8I=0.

1 0
Deduce that A"‘=%(3I—A),where I=(0 1].

Hence solve the simultaneous equations
2x+3y=6
2x+y=2

13) a) In how many different ways can 5 white beads, 4 black beads, 3 red beads and 2 blue
beads of the same size and shapes be set on a string?
Among the above settings, find the number of different ways in which the first and the last
beads have the same color.
[Your answer need not be simplified.]

b)Ifarg (Z-a)=a;acRand 0 <a <7, express Z on Argand diagram.

Hence find Z such that arg(Z—1)=—2?—j[— andarg(Z+1)=%.

@)



14) a) Differentiate each of the following with respect to x.

2

. x°+1 .. , [ ¢ x

1. 5 . x“sin| — . x"+x" ;x>0
x +4

X
b) A curve C is gives parametrically by equations x =2(6—sinf) and y=2(1-cos6)
where fis a parameter.

Show that % = cotg , where @ is not an even multiply of 7.

Find the equation of tangent to the curve C at 6 = —725

3
15)a) Show that [~ = In|4|~In]3.
52x°—x-3 5 10
3
b) Using the substitution t=tan’> , evaluate J‘ e
2 2 +cosx

¢) Find jez"cos3xdx ,using the method of integration by parts.

- 16) a) Prove that the perpendicular distance from a point (xo, yo) to the straight line

Ix, +my,+n
NP +m?

b) Find the centre and radius of the circle S =x”+y’~10x-8y+31=0.

Ix+my+n=0 |is

Show that there are two, distinct points on the x -axis such that the two tangents drawn
from each of these points to the circle S =0 are perpendicular to each other.
Find the equation of these tangents.

17)a) If A+ B+C =x provethat sin2A4+ sin2B~-sin2C =4 cos Acos BsinC'.

b) Find integers a,band csatisfying cos4x+3sin2x—2 = asin’2x +bsin2x+c for all real

values of x .Hence solve the equation cos4x+3sin2x=2.

&)
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