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%k Answer all Questions in Part A and five Questions Only in Part B.

J
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PART A

2
—-x+1
X X >

Find the set of all possible real values of x which satisfies the inequality 1.

15
. The first three terms of the expansion (X + —zj are x'>, 30x'> and Ax’ respectively. Find the
x

values of 4 and k.

sin2x +sin2y

Show that = tan(x + y) . Hence deduce that tan% = \/g - \/E - \/5 +2.

cos2x+cos2y
Find all real solutions of 4 — x2 = |2x - 1| .

d’x _dx
If x:eit(cost-f-sint). Show that ?‘FZE-FZ)C:O .

1

In x

dx=242-2.

2
e
Using a suitable substitution show that _[
X
e

3—i is aroot of the equation 72 — (a+ bi)z + 4(1 + 31') =0 . Find the values of @ and b.

. The parametric equation of the curve c is given by x =4cost,y =3sin¢. Show that the equation of
the tangent at = p is 3xcos p +4ysin p =12 . Also, this tangent cuts the x and y axes at P and Q.

12

Show that the area of the triangle OPQ is M .

see page 2
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(9). Let g(x)=ax’+bx+c. When g(x) is divided by (x—1),(x+1) and (x—2), the remainders are 1,

25 and 1 respectively. Show that g(x) is a perfect square .

(10). There are three coplanar parallel lines. If any p points are taken on each of the lines, show that

maximum number of triangles with vertices on these points is p*(4p —3).

PART B
11. Let f(x)=x*—px+g> xeR
(i). Theroots of f(x)=0 are o and B. Find the quadratic equation with the roots o> — p(xz’

B’ - pp°-

1
(ii). Find interms of p and ¢, the maximum value of the function m .

(iii). Ifthe roots of f(x)=0 are real and coincident, then show that the roots of the equation (i)

above are also real and coincident.

12. (i). For »(> 1) positve integers, by using the principle of mathematical induction, show that

23" —7n—1 is divisible by 49.

(ii).  Show that n(n+1)=(n—1)n—2)+4(n —1)+ 2 . Hence for positive integers » >3 deduce that
n(n+1) 1 4 2

(i=1)1 (n=3)! + (n—2)! + (=1)!- Using the above results, show that the sum of infinity

23 34 n(n+1)
terms of the infinite series 1-2+—— + o +-eee + tois Te .
T (n—1)!

1
Where e= —.
vl

0
r=

r=0

13.  (i).Using first principles, show that the derivative of " is e
. . w2 . e
Differentiate x.e” with respectto e” .

2
(ii). If x%y = acosnx , show that x* % + 4x% + (n2x2 + Z)y =0.
X X

1
(iii). The parametric equation of curve C is given by X =17,y = 7 The tangent drawn to the curve at

see page 3
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a point 4 on the curve cuts the x-axis at B. Show that 04 = AB . Where O is the origin.
Let P= (\/5 , V2 ). The point Q lies on the tangent drawn to the curve C at 4 and PQ is

perpendicular to AQ. Show that the coordinates of O satisfy the equations #2 y+x=2t and

y—tzxzx/z(l—tz)-

14. (i). Let z=x+iy If z> =a+ib show that 2x* =va® +b* +a Where x,y,a,b are real.

(i1). Letpoint P represents the complex number z. Sketch the path of P in the same diagram given by

T
|z +2- i| =+/5 and arg(Z +z ) = 5 Find the complex number representing by the common point

of this paths.

8
1
15. (i). Using suitable substitution find _[ dx
@ Using bl s | )

2

(ii). Write partial fractions of m . Hence deduce the partical fractions of

B

. S
(r=1P (x=3)’

2 2
Hence find I m dx.

2

2
3 4x
(iii). Let I, :I x"e** dx. Show that I, = 2" ¢° —% I, ;. Hence evaluate .[x e dx
0
0

21

. (2" 2" =1
0 J . Using the principle of mathematical induction prove that A" = [ J

. . A=
16. (i).Given that ( 0 1

0 1
(). 4= [_ 2 ?J and / is the identity matrix of order 2.

(a). Show that 4% =34-2].

(b). by writing 4> = Ax A%, show that 4> =74-61
see page 4
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1-2tanx—tan’ x

T
17. (i). State the formula tan(x+ y). When 2x+y=— show that tany = 7 -
4 l+2tanx—tan” x

Hence deduce that one of the roots of the equation ¢ 24+2-1=0 is tan % and

show that tang =21

-1 5w

6

(ii). Solve the equation sin! x + cos %
1
4sin®—3cosO+6 "

(ii1). Find maximum and minimum values of
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