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(b) For what values of 11 tle equations

x+A+z=l
x +29 +42 = t1

x +49 +lOz = 12

have a solution? Solve them completely
in each case.
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1. Answer the following questions : lx 10= 10

(a) What is the order of A^ , alternative
group of degree n?

(b) Is generator of a cyclic group always
unique?

(c) Does the set of all odd integers form a
group with respect to addition?

(d) Define Hermitian matrix.

(e) What is normal form of a matrix?
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A What is the rank of a matrix, where

every element of the matrix is unity?

@) If in a square matrix A, lA l= O, then
what is the value of ladj Al?

@ Find the amPlitude of the comPlex

number -1-i.

(t) What is the Period of sinh x?

A) State Gregory series'

2. Give the answer of the following questions :

2x5= 1O

(d) Can a non-Abelian grouP have an
Abelian subgroup? Justify your answer.

@ Express the following matrix as a sum of
symmetric and skew-symmetric matrix :

.16. =s654 +isina
2r

then prove that xlr2x3

I

(e) If

...6=COSn.

(c) L,et A and B be two square matrices

of order n. lf AB =1, then Prove that
BA =1.

(d) If tlre matrices A and B commute, then

show that A-1 and B-l also commute'

3. Answer the following questions: 5x2=lO

(a) Prove that every group of prime order is
cyclic.

(b) Prove that ii is completely real. Find its
principal value.

Or

Prove that

j"i"'r=$-1!e, *U'u *af fe, +32 +tlxz + .,.

4. Answer any two questions : 5x2=10

(a) If cq B y are the roots of the equation

*3 - pr2 +qx-r =o
then find the value of

T

4
1

3
2

(o F)
Io';]
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(b1:: ,^O the condition that the cubic

,3 - p*2 +qx -r =o
should have
progression.

its roots in harmonic

(c) Using Descartes, rule of sign, show t]1at
when n is even, the equation x" _ I = 0
has two real roots .l and -l and no other
real root, and when n is odd, the only
real root is 1,

5. Answer an:y one question :

(a) L€t A be a non-empty set and let R be an
equivalence relation in A. kt a and b be
arbitrary elements in A. Then prove
that-

(9 \al=14, iII (q 4 e R;

(ii) either lal = lQ or lal., [b] = O.

l0

(b) Prove that an equivalence relation R in a
non-empty set S determines a partition
of S and conversely, a partition of S
defines an equivalence relation in S.

( Contitued )
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6. Answer a,ry one question :

(d) If H is a subgroup of G, then prove that
there is a one-to-one correspondence
between the set of left cosets of H in G
and the set of right coset of H in G-

(b) Prove that a subgroup tI of a group G is
a normal subgroup of G if and only if the
product of two right cosets of lI in G is
again a right coset of Il in G.

7. Answer arly one question :

(d) Find real and imaginar5r parts of

sin-1(cos0 + isin 0) (€ e R)

(b) If tan(0+i$=cosct+isincr, prove that

, =+ -; and q = 
I 1o*" ,^"[; -;)

8. Answer al:ly one question :

(a) If A be any n-square matrix, then show
that

A(AdjA) = (AdjA)A =lAlrz
where Ir. is the n-rowed unit matrix.
Verify it for the matrix

o=l 2 -rl" l-3 -21

)

10

10

10

(4t
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(Iy' Find the volume of the solid
generated by the revolution of the
curve (a- xlg2 =a2Y about its
asymptote.

(b) (y' Find the aslrmptotes of the curve

,o -r'a' +x2 +g2 -a2 =o

(tt) Trace the curve g = a3.

7. Answer the following questions :

(a) Show that points of inflexion of the
curve 92 = 1x - a12 {x - Q lie on the line
3x+a=4b.

(b) Find the surface area of the solid
generated by revolving the cardioid
r = o(1 -coso) about the initial line.

8. Answer either (a) or (b) :

(a) Derive a reduction formula for

Jsinm xsin nx dx

Hence evaluate

[n sin - xsin nx dx
JO
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1. Answer the following questions : lxlo=lo
(a) Write the nth derivative of sin3 x.

(b) lf f (x, gl=3x2g+2xg2, find f,g,2l.
(c) State Euler's theorem on homogeneous

function of degree n for two variables.

(d) Write the subtangent of the curve

U2 = 4ox'

(e) Define asymptotes.

A Write the value of f x3

@) Define point of inflexion.

o' - *2 dr.

(h) For a pedal curve p = r sin Q, write the
formula for radius of curvature.

I

5

5

5

7+3= 10

(b) What are the double points? Examine
the nature of double points of the curve

21x3 +g31-313x2 +y2'1+t2x=4 2+B:to
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(t) Write down the reduction formula for

tt^n" xa,

A) What is a cusp?

3

4. Answer either (a) or (b) :

(a) /, Tangents are drawn from the origin
to the curve U=sinx. Prove that
their points of contact lie on

(izJ Evaluate I
dx

(1+x) l+2x-x2

2 I(I

'2 a2 = '2 -g22. Answer the following questions :

(o) Find nth derivative of L-.
a'-x-

(b) lf u = x2 tan-r !
x -g2 t^o-r !, f^d,

2x5=10

5

5

5

5,2 +g2 =oz

a
2

11 (b) /y' Evaluate
tdxt_.
J 3 + 5cosx

dx0g

(c) The tangent of th e cuwe 92 =4a
.xx+sln -a 5

at (xt, yl) is parallel to x-axis. Show that
cos(x, /a) = -1

(d.) Evaluate fi xsinxcos2 xdx.

(e) Find the area bounded by the parabola

A2 = 4ax and its latus rectum'

3. Answer the following questions :

(a) (i) lf u = e ry' , show that

5. Answer the following questions :

(a) tt g=W*JInr'1^, find the nth

derivative of Y for x=0.

(b) Find the perimeter of the circle

= 

u=ti 
= o +3ry2+ x2g2 221e4' 3

dxnwz

/ii,) Find tJ.e pedal equation of the curve

x2 +g2 =2s" 2

Derive a reduction formula for 
J 

cosn x dx. 5

( Continued )

6. Answer either (a) or (b) :

(a) (i) rf u=x$tg/\+VU/xl, prove that

,, d', *2*u d?a *u, a'! 
=odx2 - dxlg " troz

5

(b)
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(iy' Evaluate tE*


