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( English Version )

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

Answer all the parts.

ii) 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 : 10x 1 =10

Examine whether 4x =5 ( mod 2 ) has a solution. If so, find it.

On the set of all integers, a + b =Yab .V a be I Is ¥ a Binary

operation ? Justify your answer.

What is the eccentricity of the conic whose parametric equations are

x=at? and y = 2at ?

4
What is the locus of the centres of the circles which cut given two circles
orthogonally ?

1
Find the value of sin ™! ; + cos ™! [~ 9 J )
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6. If (1+ni)?is purely imaginary find 1.
7. y=tan (log  sin xj find dy

; € ' dx -

2 cos x 1 0
8. I f(x) = 1 2 cos x 1 show that }‘ T; }\L: - 1.
[
0 1 2 cos x

9. I o.B.y are the angles made by a vector with positive direction of

coordinate axes, then prove that sin 20 +sin?P+sin? = 2.

/2
10. Evaluate : J. cos x e X dx.
0
PART - B

Answer any ten questions : 10 x 2 =20

11. If ¢and a are relatively prime and c:b then ;) prove this.
[ cos® -sin®
12. If A= find A~ 1.
sin 6 cos 6 J
13. Define a sub-group of a group. Give an example.
14. Find the equation of circle with centre ( 2. - 3 ) and touching the line
4

3x -4y -8 =0.

15. Ina group Gif (ab) 2-a?2b?, ¥ a be G. then prove that the group is

Abelian.
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16. If a, b and ¢ arc unit vectors such that « + b + ¢ = 0, then find

N J G N

thevalueof «. b + b. ¢ + ¢.«a.

R —

2xV1 - sz
1 - 2x?

IA
=
IN

1,7;" Prove that tan = ! [ ]: 2 sin " ! x when -

V2 V2

2ol oy .ooo..oo = =1,

. T
18. If Z'_=Cls(2rj prove that Z, Z, Z 4

2
o P | . ody 1-y
19. If y= Sm(.lsm x) prove that dx = 2 Lo x?

20. For the curve y? = 4ax, prove that the subtangent at any point is twice
the abscissa x.
21. Integrate cos VX w.r.t. x.

22. Find the order and degree of the differential equation

PART - C
I. Answer anyv three questions : 3x5=15

23. a Define the greatest common divisor of two integers a and b.

Find GCD 'of 506 and 1155. — 3

b) If a=h(mod m)andc=d|(mod m), then prove th%/
\'_Jiy

ac = bd { mod m ). & 2
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a-h-c 2a 2a
24. Prove that 2b b-c¢-a 2b =(a+b+c)? and
2¢ 2¢ c-a-b
verify the result when a = b = c. 5

I

J ( X X\ x # 0|
25. Show that the set M= / 1F is an Abelian

\ X X ) xe R
group under matrix multiplication. 5
26. a) In any triangle ABC preve projection rule by vector method. 3
i
= =
b) Prove that 2 a x( b x ¢ ) = 0. 2
Answer any [wo questions : 2x5=10

27. &) Find the condition that the circles

x?2+y?+2g9,x+2f y+c; =0 and

x24+y? +29,x+2 [,y +cy =0 tocut each other

3

orthogonally.
L]

b)  Find the points of intersection of the circle

x2+y2+6x«2y—7:0;1ndlhelme,\‘—y~l=O. 2
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28. a) Find the cquations of the parabolas whose axis is x = 5, the
directrix is y = - 4 and latus rectum = 12, 3
b) In a hyperbola. if transversc axis is double the conjugate axis.
find eccentricity. 2
3 4 ) 24

‘ . 5 Al ens - | -1 - -1
29. a)  Show that cos 5 t COs [ 5 J T + COS 95 - 3
b)  Find the general solution of sin 2x = V3 cos x. 2
Answer any three of the following questions : ' 3x5=15
30. a) Differentiate log o X Writ x from first principle. 3

i 2
b} x=at yza.find ‘ g 2
t dx
\
31. @ If y=sin ( mtan ! x) prove that §
p
5 Y2 ‘

(l+x2)' y2+2x(l+x2)yl+n'12y:0. 3
b) Prove that the curves y =2x2 + 3x and x + 3y = 3x 2 cut
each other orthogonally at ( 0, 0). 2
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32. a) Evaluate: J Sx+5 3
(x+2)“tx-3)
b} Evaluate : [ cos X . dx. ‘ :
J 9+ 4 sin 2 x o 2
33. a Ify = tan " ! (sec x+ » the dy _ 1 .
) 1 n ( sec x + an x ) prove that de = 2 3
dx
t svaluate : .
h)  Evaluatc J5+4 oS X - )
34. Find the arca enclosed between the parabolas y 2 = 4ax and
" x?% = 4ay. 5
PART - D
Answer any two of the followiny! questions : 2 x 10 = 20
. 35. @ Find the condition for the line y = mx+ c 1o be a tangent to the
2 2
ellipse x 5 + ‘Li 5 = 1. Also find the point of contact and find the
a b
values of k for which the line x - 2y + k = 0. touches the ellipse
2 2
X y- o .
20 " 11 = 1 6
f (5 -2
b)  Using Cayley-Hamilton theorem. find A 3if A= | J . 1
-3 1
36. a) Find all the f()l',lrlh roots of ’ V3 + i) and represent them on the
Argand diagram. Also find their continued product. , 6
. 9 d
b)  Solve the differential equation (x+y )2 ;g =a?. 4
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.
37. Q) I'he radius of a sphere is increasing at the rate of T cm/sec. Find
the rate of increase of its volume and of its surface area when (i) its
(3( :
volume is g C.C. (ii) its surface area is 100x sq.cm. N ¢)
b) ind the general solution of sin 79 sin 56 = sin 360 sin 0. 4
n/2
,/' Y
. . ' COs < X n .
38 a) Show that . dx = . ($)
J 1+ sin.xcos x 343
0]

b)  Find centre, foci and lengths of latus rectum of

9x? - 4y? + 18x - 8y - 31 = 0. 4
PART - E
Answer any one of the following questions : 1 x 10 =10

RN —) X > - .
39. a) If a and b are unit vectors such that ¢ + Db is also unil vector.

> - , , -3 77
then show that | « - b | =~ 3 and the angle between a and b is
2n
3 4

b} Find the length of the common chord of the circles

X2 +y? +2x +43y + 1 =0 and x? 4 1,;2 +4x + 3y + 2 = 0. 4

5
-

c) Evaluate . dx. 2
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40. @  The perimeter of a sector is . Show that the area of sector is

l
maximum when radius is 1 : 4
b)  Find the number and sum of all positive divisors of 2520. 4

¢ I o is an imaginary cube root of unity, then prove that

(l+m~m2)3—(1—(0+(02)3:(). 2
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