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( English Version )

Instructions : ) The question paper has five Parts ~ A, B, C, D and E.

Answer all the parts.

iy Part - A carries 10 marks, Part - B carries 20 marks,
Part - C carries 40 marks, Part - D carries 20 marks and

Part - E carries 10 marks.

PART - A

Answer all the ten questions': \ 10x1=10

Find the number of incongruent solutions of 6x=3 (mod 15).

4 3. :
If A= v L find A+ A
2 1

On R [ the set of all real numbers ] an operation * is defined by

a% b= a+b+5, Y a be R Examine whether * is a binary operation

or not.

If XI)B =37+ 2_’]'\ + 6k and (—)_A =17 —_’j\ - 3k, find the position vector

of B. j
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Find the length of the tangent to the circle 3x2 +3y? +6x+9y-2=0

from the point P( 1, 1).

If y=mx+c touches the parabola y 2 = 4ax, then write the coordinates

of the point of contact.
Evaluate : sin| =-sin-!| - L

: sin| 5 - sir 5 .
Find the imaginary pait of ¢ i

I y=sin ( 2 sin” x) find 32

n/2
Evaluate : f sin 2 x dx.
0

PART - B
Answer any ten questions : 10 x 2 =20

If a|bc and the G.C.D. of a and b is 1, then prove that ajlc.

. 1 2 0 2 1 -3
f A = and B = , find AB'.
-3 1 -2 2 1 1 .

Construct the multiplication table for G = {1, 0, w2 } , where o is a cube

root of unity. Find the inverse of ® 2.
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20.
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22.
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Prove that, in a group ( G, %), (a* b))~ 1! = b‘leléq‘l,\/a,be G.

Show that the points whose position vectors are 27 - _? + k ,
T- 33\ -5k and 37 - 45'\ -4k forma right angled triangle.

Find the equation of the circle which is described on the diameter whose

end points are {5, -7 ) and (7, -5).

Prove that sin~! x + cos ™!

If x=cos A+isin A, y=cos B+ isin B, then show that

Xy = 2isin(A+B).

-1
xy

1l fl-cosxil' d?y
- 1 2 -CO5 X -
If y=tan [ 1+ cos » |+ PTOVE that ax2

0.

Find the point on the curve y?2 = 3 - 4x, where the tangent is parallel to

the'line 2x+y-2=0.

cos 2x
2 x . sin

Evaluate : J 5

COSs X

Form the differential equation for the family of straight lines passing

through the origin having slope m.
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I. Answer any three questions : : 3x5=15

23,

24.

25.

26.

a) Find the G.C.D. of 189 and 243. Express it in the form

189 m + 243 n, where m, ne 2. 3

b)‘ Find the number positive divisors of 2000. : -2

1 ab a+b

a) Prove that 1 bc b+c =(a—-b)(b—c)(c—a). 3

1 ca c+a
b) SolvebyCramer‘sRule: x;2y=8 and 2x-y=7. . 2

Let @~ {-1 } be the set of rational numbers except -1 and * be
a binary operation on @ -{ -1 } defined by a* b=a+b+ab,
Vv'a', be Q-{-1}.Show that ( g-{-1}.% ) is an Abelian

group. “ ‘ | _ 5

a) Given that the vectors a= 31+ j]\ -2k, B= -1+ 3? + 4k
and €= 47 - 2_?‘ - 6k, find a unit vector coplanar with d@ and

B but perpendicular to 2. | : '3

b) Find the direction cosines of the vector A% where

A=(2,-3.6)andB=(3,-1.-6). 2
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Answer any two questions : o 2x5=10

27. a) Derive the equation of the radical axis of two circles

b)‘

x2+y2?2+2g,x+2f,y+c, =0and

x2+y?2+2g9,x+2f,y+c, = 0.

Also show that the radical axis of‘the‘ two circles is

perpendicular to the line joining their centres. 3

Find the equation of the circle having its centre at (2, 1) and

touching the line 3x + 4y -5 = 0. , 2

28. a) Find the foci of the conic 16x2 + 9y?2 + 32x-36y-92=0. 3
b) Show that the distance of any point ( X1, Yy ) on the parabola
y? = 4ax from the focus (a, 0) is x, + a. ‘ 2

29. a) ‘'Solve : cos'lx—sin‘Lx;cos‘l(x\/@). . 3
b) Find the general solution of tan? x-4 sec x+ 5 =0. 2
Answer any three of the following questions : 3x5=15

30. a) Differentiate cosec ( 4x) with respect to x, using first principles.

b)

3

dy.

-1
— i ay
If y=(tan x)s" "A,‘ find dx 2
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<2x
1 +x

1 - x2
-1
cos [1+x2]' | 3

b) Find the angle of intersection of the curves y=x ( x2-4 ) and

-

31. a Differentiate sin~! ( 5 ) with respect to

y=2x2-3x-2at(1, -3). 2

32. a If y=sin ( mtan ! x) , then show that

- ' (1+x2)2y2+2x(1+x2)y1+m2y=0. . 3
. .
dx
b) Evaluate: ] X2 6x+8" 2
-
33. ). Evaluate: x-1 dx 3
. o T (x—-2)'(x—3) )
[ 3
x .
b) Evaluate: ] 1% ox 3 dx. . 2

2 2

34. Find the area of the. circle x2+y?2=a? by the method of

integration. ' 5
- PART - D

Answer any two of the following questions : 2x 10 = 20"

35. a) Define an ellipse as a locus. Derive its equation in standard form

2 2 :
g—g+%—2=1,(a>b). ' 6
10 -7
b) Find A-! using Cayley-Hamilton theorem if A = . 4
-5 4
36. a) State and prove De Moivre's theorem for all rational values of n. 6

b) Find the general solution of tan x + sec x=V3 . 4
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37. a0 A man 170 cm tall, walks at the rate of 4 m/sec away from the
source of light which is hung 8:5 m above the horizontal ground.
i  How fast is the length of his shadow increasing ?
i) How fast is the tip of his shadow moving ? 6
b) Prove f triangle ABC, the sine rule =25 = —2= = =
rove for any triangle ,thesinerule .= = G0 B = 5inC
by vector method. - : 4
n
38. o Showthat | - XEDX_ g o T2 6
- 8 ° a secx+cosx X T a4 ’
0
b) Solve: (2y-1)dx-(2x+3)dy=0. . 4
PART - E
Answer any, one of the following questions : - 1x10=10
39. a) Find the cube roots of V3 + i. Respresent them on the Argand
diagram. 4
b) Find the length of the common chord of the two intersecting circles
x2+y2-2x-2y-7=0 and xZ2+y?2+4x+2y+1=0. 4
¢) Find the remainder obtained when 32 x 127 x 44 is divided by

7 using the method of congruences.

( The remainder should be least positive ) 2
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40. a) The sum of the four sides of a rectangle is constant: Show that the

area of the rectangle is maximum when it is a square. 4

b) Evaluate : _[ tan* x dx. o 4

c If y= log,Vcos x, find dy : 2
Y 6 ’ dx °




