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( English Version )

".

Instructions 1) The question paper has five Parts - A, B, C, D and E,

Answer all the parts.

iij Part - A carries 10 marks. Part -~ B carries 20 marks,
Part ~ C carries 40 marks. Part - D carries 20 marks and

Part - B carries 10 marks.

PART - 0®

Answer all the ten questions \/b 10:% 1 =10
1. Find the least pﬂsiti‘u&;&% satisfying 3 (x+ 1) = {fix+ 3) (mod 4 ).

X+ 2 e+
2. A= S a scalar matrix. find x & yf

3. On the set of all integers a binary operation "+" is defined bvya+s b=a+b+5,

find the identity element.

e Al
4. Find the unit vector in the direction of tire vecior @ = 31 + 47,

5. Find the length of the tangent to the circle x 2 + Yy2-3x+3y+1=0

from the point { 1. 2 ).
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6. Find the eccentricity of the ellipse 75~ + 5~ = L
s Ilf 3

7. Find the value of sin L = }

8. Find the amplitude of the complex number sin % + i cos I;t, ;

9. Differentiate log , e #»* with respect to x.

/4

10. Evaluate sec x . taapdx.

Answer any ten questions ! e 10x2 =20
11. fa | bangd a | c sh?xbi%( a | bx + cy where x and y are any lwo
integers. (w

12, Find the value of x and by Cramers rulegiven 2x + Jy =7. x-y = L.

13. Ina group ( G, = } prove that identity element is unigue.

14. If d@ a unit vector and {?—3).[?+E’) = 8, find | Y |

15, Find the equation ol the circle passing through the ends of the diamete;‘;.

whose end points are (2, 3 ) and (3. 2 ). &

16. Find the focus of the parabola x2 + 16y = 0.
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I iu:ft] Sh{}\\-'lhatxu'*'y?:l'

-

If sin X+ 8in”

Express the complex number 2 + 2f in the polar form.
.

Differentiate x ¥ with respect 1o x.

Findd the length of sublangent and subnormal to the curve y=x34+x2-11
B & y

at (2, L L —

r iy

[ntegrale x . log x @ith respeet o x. ® :

Form the differ %ni.lal equation by ele ting the arbitr arﬁ,canstant a from

the equation y % = 4ax. \,b~

|'.I -.|

Answer any three questions : - ' 3x85=15

23. Find the number of positive divisors and sum of all positive divisors

of the integer 30400. 5
24. Solve by matrix method :

Xx+y—-2z=1, 3x+y-22=3 x-y-z=-1. 5
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25. If @ is the set of all positive rational numbers and a binary operation

<" defined on @ " bva=* b= 2§b forall a, be @', prove that @

". -
an Abelian group with respect to k", ! 5

26. a) Show that thepoints A(2,3.-1).B(1.-2,3).C(3.4.-2)

and D {1, -6, 6 ) are coplanar. 3

b) Find the unit vector perpendicular to beth da & b given

- ,r:_ J‘l. _n\.ﬁ‘. i
a =31+ j 2k,

II.  Answer any twejquestions ! 0® 2wl =10

27. a) Deriye the eciuqtmn 'the tangen. | to the circle

x2+._-;_y 2 v:+2figg atapainl[xitl)u'lit a8 3
b] Find th&_rpt& tre of the circles /

ey yu—-.?,x-i'ﬁ,ﬂyfr_:[l
¥2 e y?-4ax-2y+6=0
¥4 gt s 12x4+ 2y +30=0 2

28. a) Find the eguation of the parabola having vertex at ( 3, 5 ) and

43- ¥

focus at (3 2 ).

.
b)  Prove that the sum of the focal distances from any point on the
o

& '\' . E" 2 1 : F I
ellipse al * i"r—, =1(a>hb)iseqgual to 20 2
s |
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29. a Iftan-! 4. tan~ !y & gap-! o, - T. prove that X+ y + z =

Z = Xxyz.
3
b}  Find the genegal solution of tan 2x+lan x=1. . 2
h I, Answer any three of t}e lollowing fuestions - 3x5=15
30. a) Differentiate ¢ with respect to x from first principle 3
B Vx4V =5 then fing H at the point (4. 9 ). 2

31. a) I y=emess- 1y then prove that

il—le:ryz—xyrm’-‘yﬂ- '& 3
Ofggﬂlthe curve y = x 2

the point (4, 2, \,(\}
32. a  Evalnate j g3 fﬁ

bl Find the equation of the n

~4dx+ 2 at

\1
b}  Evalua te N

33. a ir Y= Vsinx+1 sin x4 Vsinxs . .

v Lhen

prove that QH =
d
b} Evaluate —g— e

34. Find the area enclosed between the Parabolas y 2 =

= 6x and X <=8y

by the methad of integration,

[ Turn over
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PART - D

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

-

35. @ Define a hyperbola as a locus and derive {he equation of the
2 2
hyperbola in the standard fcn'm";—2 - !;— = 1.7 6

B} Find the general solutions for the trigonometric equation

COS X + €08 2x + ¢os 3x = Q. 4
L]
36. a Ifcos x+ cos Y cos z =0 = sin x + sin I+ sin z then prove that
cos Zx + ¢os 2y + cos 2z =0 0&
sin|2x + sin 2y + sin 22%.
and cos2x + cus?y + co = 3/2 G
b}  Prove that (\Q\
a-3b - 3¢ 4b 4c
4a b - 3tw=3a 4e =9 (a+b+c)s 4
L da 4b - ¢-3a-3b

37. al  Water is poured into an inverted conical vessel of which the radius of

base is 6 cm and height is 12 cm at the rate of © 1 c.c. per second,
g 9 E

|
Vo
At what rate is the water level rising at the instar ¢, when the depth 15‘F-

P | ) -
3 5 cm ? Also find the tate of increase in the surface area of the

water level at that instant. 6

[
¥

b}  Prove by vector method that the angle in a semicircle is equal to 90", 5’
4
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23 (43
38, a) Prove that J flx)dx= j fla-x)dx and hence evaluate
0 0

kT
(T+x)(1+%2) e
0
b) Solve the differential equation
(et +1)cos xdx+e¥  sinxdy= Qs 4
PART - E @
0 1 x 10=10

y one of the following questiorg‘#

Find the cube roots of 1\?%—1‘@ find the continued product of the
roots. Q,b 4
Fird the lengthcm\

Answer an

3G, a)

he chord intercepted DY the circle

b)
x2 s yZ+dx+By- [9e=.0 and 3x +4Y -2 = 0.

¢} Find the positive remainder cbtained when 2 3! is divided by 7 using

the method of congruence. 2

40. a) Let 2. b and 2 be any three vectors such that | a | =2, | B | =3

)
| ¢ | =4 and each vector is equal to the sum of the other two

vectors; find the value of | a + D+ 2 . 4

[ Turn over
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-3 2
b) Find A ® using Cayley-Hariilion theorem given A = [ } . 4

4 =5

'S , ®\

¢} The sum of two numbers @0. Find tiie numbers whk2n their
'*. \\ i

product is maxinm. \Q 2

o -
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