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( English Version }

Instructions : ) The question paper has five Parts — A, B, C, DandE.

Answer all the parts,

i) 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
State division algorithm.
1 o o?
Evaluate: | 0 ®2 1 where o is an imaginary cube root of unity,

Define a semigroup.

If the position vectors gf the points A and B are 2i ~Jj-kand 4i- 5 - 7k,

. then find the position vecior of the mid-point of AB,

Find the radius of the circle x2 + y2 - 2x cos 8 - 2y sin 6 - 3 = Q.
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6.

10.

11,

12.

13.

14.

I e, is the eccentricity of the hyperbola x?2-y? =4 and e o is the.

eccentricity of its conjugate hyperbola then find e ,.

Evaluate : sin~ I (sin 100°) + cos™ ! (cos 100° ).

Find the amplitude of the complex number ( 1 + cos O +{ sin 9 ).

If f[x]:ezl"g”m’” then find f' [%)

1
Evaluate : J. xe* dx.
0

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

If a=b (mod m)and n> 1 is a positive-divisor of m then prove that
a=b{modn).

-3

2
For ithe matrix A=[ } verify that A .adj A= [A] . L
0

-4

If the Binary operation #* is defined on I'as a ¥ b = a+b+ab,

¥ a, b e I. then prove that % is associative in I

Wrile the trivial sub-groups of the group G ={ 1.2 3 4} under

multiplication modulo 5 and examine whether H, ={1.2}is a sub-

group of G.
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16.

17.
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19,

20.
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22,
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If the circle x2 + y?+2gx+ 2 fy + ¢ = 0 touches the x-axis, then prove
that c=g ¢ and examine whether the circle x2 + y2-2x-4y-1=0

touches the x-axis,

Prove that
sec ? ( tan*! x] + cosec 2 ( cot™! x) =2 ( 1+ x% ] .
1+ in i- ix
Prove that e "8 -e "6 is purely imaginary.

If the vectors @ and B are the adjacent sides of a rhombus, then find

thevalueof[a)+ ?)( a -

= -1 | ax-b 9y _ 1
If y=1{an [ J.thenprovethal dx 5 T3 <2

Evaluate : f eX [ 1+ wsin,:’zf Qf’_ff] e
Cos “ x

Form the - differential equation of the family of straight lines passing

through the origin.
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1. Answer any three queslions : 3x5=15

25. Find the G.C.D. of 408 and 1032 and express it in the form of

408 x+ 1032 Yy, X. Y€ I and prove that X and y are not unigque. 5

Al

24. Prove that |

b?+ 1 be =1+Ya?.

95. a Prove that the set G =1{1. 3 7 9} forms a group under
3

multiplication modulo 10.

b) In a group if every element is its own inverse then prove that it

is Abelian. 2
_)
26. a) Foranyvector a@. prove that
?x(_&)xfi\)+j‘\x(ﬁ>xf]+£x(2xﬁ)=23. 3
p U @ . B . 2 represent the sides of a triangle ABC taken in *

o _ _ _a_ _ b _ c

order. then prove that 573 = sin B = ZinC ° given that
_&)X_E)=T9)x?=?x3. 2

LN
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II. Answer any fwo queslions : 2x5=10

27. 8

Derive the condition that the circles

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

x2+y?s 2g,x+2 f,y+c, =0 cut each other orthogonally.

b) If the length of the tangent from the point ( k. 1) to the circle
c x2+y?+4x-8y-3=01is V7. then find k. 2
v 28. a Find the centre of the colnic 3x?% - 4y? - 6x + 8y = 13 and also
find the radius of the auxiliary cirele. . 3
b)  Find kil 2y = 5x + k touches the parabola y? = 6x. 2

29. g if cos™ ! x+ cos~ !y +cos™! z=m, then prove that
X2+ y?+z?=1-2xyz . 3
) b} Find the genera} solution of tan 0 + cot 6 = 2, | 2
A III. Answer any three of the following questions : ~ 3x5= ,15
30. a) f“ind the derivative of tan x w.r.t. x from tﬁe first principle. 3
b) Dif_fcrcntiate ( sin hx ). cos h w.r.t. x | | 2
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35.

31. a) If y=e™® and x=cos & then prove that
(l—xz)yza—xy}—mzy=0. 3

b) Prove that the curves 2y =x3 +5x and y=x°+x+ 1 touch
each other at (1, 3). 2

32. a Prove that the subnormal to the curve x?y?=a? (x2 -a? ]

'is inversely proportional to the cube of the abscissa. 3
b) Evaluate: | e e 2
V3x2 4+ 2x+ 1
1 .
33. a Inlegrate 3 ein X dcos X+ 5 w.r.t. x 3

b) Evaluate: J. cos x dx

(1 sinx) (Z<smx) 2

34. Find the area of the circle x2 + y? - 16 = 0 by integration. | 5
PART - D

Answer any twe of the following .qu_estic..ns : 2% 10 = 20

2 2
a) Derive the equation of the ellipse in the form ’i—g + ig =1l(a>b)

Also write the equation to the locus of the point of intersection of two
perpendicular tangents to it. 6
b)  State Cayley-Hamilton theorem and find the inverse of the matrix

T -1 _ :
!: 9 } by using the Cayley-Hamilton theorem. ' 4
-3
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b)

b)

15 . Code No. 35

If x+-)12 = 2 cos o and y+ila‘ = 2 cos B, then prove that

x = cis a and taking y = cis B prove the following :
) XMy tsytx"™ = 2cos(ma-np)
i) xTMy " —y"x ™ =2isin(moa-npl - | 6

Find the equations of the parabolas given that the equation of the

directrix is x + 2 = 0, axis is y = 3 and length of the latus
rectum = 8. . _ 4
Prove that
a .
g 2J.f(x] dx if f{x)is even
If(x) dx = o
-4
] if f{x)is odd
a2
and hence find J‘ sin? x dx. . 6
-n/2 .
Solve the diff tial equation af x8¥ 4 2. |= x- Y 4
olve the differen equation a| x g} Y |=x- g5

A filter paper is in the form of a right circular cone with its altitude
50 cm and radius of the base 30 cm. Water is being poured into it in

such a way Lhat the height of the water cone is increasing at the rate

of 57 Cm /sec. When the height of the water cone is 3 cm, find the

rate at which
9 - the radius of the water cone increases
i} the volume of the water cone increases

iii} the area of the water surface increases. o 6 .

Find the general solution of ( 2 -3 ] cos 9 + sin 8 = 1. 4
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39.

40,

PART - E
Answer any one of the following questions : 1% 10 =10
a) IfE>+T)++Hg=Oand[?1)]=3.|T9>|=5.l_c>|=7then
. > -
find the anglé between the vectors a and b. 4

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

x2+y?-4x-6y+10=0 and x2+y2-10x-12y + 46 = 0.

1 .
c¢) Evaluate : jx(l—x}"dx. . 2
o .

a) Find the dimensions of a rectangle of the greé.test area that can be
inscribed in a semicircle of radius a, given that two of its vertices are

on the diameter. _ 4

b) Find the last digit of 32% and find the solution of the linear
congruence 5x=4 {mod 13). 4
¢) Prove that
[a+b]{a+bm}(a+bm2]=a3+ b3 where 1. w, @2 are the

cube roots of unily. ' ' 2



