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1. (a) State True or False : 1

Every point of the interval [0, 1] is a
cluster point of the interval (0, 1).

(b) Define uniform continuity of a function
on a set. 1
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(2) ya)

c) Fi ; () Let I be a closed bounded interval and
¥ Au:d{L g;e clister points of the set let f:1— R be continuous on L Then
2 prove that the set f()) ={f(x): x€ I} isa
, closed bounded interval. 3
& Stat ¢ the sequential criterion for the |
limit of a function. ) - (k) State and prove preservation interval
theorem. 1+3=4
(€ fsgl (x) denotes the signum function of () State the squeeze theorem. Applying
» then show that this theorem, show that
lim ' sgn (x) . lig SB%
does 50 x—-0 X 2+3=5
not exist, 2
0 2. (a) State the interior extremum theorem. 1

Using deﬁnition, show that

Show that the function g:[-1L 1]—=R
defined by

iﬂxnmﬁornel\l 0y (v)
1 for 0<x<l1

gx={0 for x=0
2 -1 for -1<x<0

(9) State the gigc

(0} 1 x . .
function at 4 Ntinuity criterion for 2

point.
is not the derivative of any function on

(h) If f. A — 1l
limit ag ¢ that f can have only one 5 (c Let ICR be an interval and f:I—R
such that f has derivative at c If
0 Us f’(>0, then show .that there is a
€ &8 definition to establish that number 8 >0 such that
limg s f>fl, Vxe(gc+d 3
X=c x c
26P/181 26P/181 ( Turn Over )

T TS



(d)

(e)
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(4)

Let f : [ b] - R be continuous on [a, b]
and differentiable in (q, ). Show that if

lim f’(x)= A
X—=a
then f’(a) exists and equals A.
Or

Let I be an interval and Jet f:I—>R be
differentiable on I Show that if the
derivative f’ is positive on I, then fis
strictly increasing on J

{.,et f be a continuous function on the
mterval I=[g, b] and ¢ be an interior

point of L If fis differentiable on (@
and (g b and jf there is a
neighbourhood (=8 c+§ c I such that
fmeOﬁnc-a<x<candfxﬂsoﬁr
c< X<c+8, then prove that f has
relative maximum at c.

Use
the mean valye theorern to show
that

x-1

<lnx<x-1 for x>1

( Continued )

(9)

(h)

(b)

(©

(d)
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(S5)

If f:R — R such that f(x)=2x+i2 for
X

x #0, then find the points of relative
extrema and the intervals on which the

function is increasing. 4
State and prove Rolle’s theorem. 1+4=5
What is the necessary condition for the
existence of relative maximum of a
differentiable function f:I— R at a
point Ce I? 1
State True or False : 1
A convex function on an open interval is
necessarily continuous.
Prove that
2
1-X_ <cosx
2
for all xe R. 2
Let Ic R be an open interval and let
f:I— R be differentiable on I and f"(q)
exists at a€ I. Show that
,, . fla+-2f(@+fla-h)
f*(@) = lim ;
-0 h 2
{ Turn Over )



(e)

(9)

(h)
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(6)

Or

If f()=e*, then show that the

remainder term in Taylor’s theorem

converges to zero as x — « for each fixed
Xy and x.

Determine whether or not x=0 is g

point of relative extremum of the
function

f()=sinx-x 3

Let I be an open interval and Jlet
f:I—> R have a second derivative on L

Then prove that fis a convex function
on [ iff

F“)=20 vxeg

S
State the l.VIaclaurin’s theorem. Stating
the ct.)ndltion of validity of the
€Xpansion, expand Cosx by  using
Maclaurin’s Series, 2+3=5
State the Taylor’s theorem and derive
the Ca}xchys form of Iemainder after n
terms in Taylor’s Series, 2+3=5

( Continued )

-are continuou
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(7)

Or

Let I be an interval and xp be an interior
point of L For n=2, suppose that

' g ) :
the derivatives f5 [ fM) exist and
s in a neighbourhood of
= o

xo and that Frlxg) == F Do) =0
but f" (xo) #0. Then prove that f has

i inimum or maximum at X
a relative rmrur(l;ll) i f(n)(x iy
according as f (xg)>0 0 0

is even. Also show that if n is
either a relative

lative minimum

when n
Odd: then f has =
maximum mnor a TI€

at xg-

* kK
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1. (a) Find the inverse of the element
2 6
S
in GL (2, Zj,). 1
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(3)
(2)

! (b) Find the order of all the elements
(b) State True or False : 1 | of U(10). | 2

The set {0, 1, 2, 3} is not a group under

st (c/ Let G be an Abelian group with
multiplication modulo 4.

identity e. Show that H = {x e G!Jc2 =e}
is a subgroup of G. 3

Il

(c) Prove that in a group G, thére_: is only

one identity element. : 3 (d) Define centre, z(G) of a group G. Show

that it is a subgroup of G. 1+3=4
(d) Prove that a group G is Abelian if and |
only if (@)™ =a*b™! V g be G. 4 (e) Let H be a non-empty finite subset
| of a group G and H is closed under
the operation of G. Show that H is

(e) Describe the dihedral group D,. Show a subgroup of G. 5
that it is a group together with the
: L : : Or

operation composition. Is it an Abelian

group? Justify. 46 | b
a b

Or . G={[ :“a,b,c,deZ}

c d

Describe the group of symmetries of
a rectangle. Show that it is a group

: . ’ b
together with the operation composition. ; H= { [3 d] € Gl atb+c+d= 0}
Is it Abelian? Justify.,

under addition. Let

| Prove that H is a subgroup of G. What

if 0 is replaced by 1?

2. (@) Give an example of a non-Abelian group

having finite order 1 |
3 . 26P/324 ( Turn Over )
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( 4) : _ (S)

O
3. (a) State True or False : 1 i
U®) is a cyclic group. Show that every permutation of a finite
7 set can be written as a cycle or as
isjoint les. S
(b) Show that Zy =(3). 2 A a product of disjoint cyc es ‘
9/ Find all the generators of Zg. 2 4. (a) Define normal subgroup. 1
oo (b)) Find the order of each element in
2
a:[l 2SRRI Z,Z,.

(c) Prove that SL(2 R) is a mnormal
B=[i1 2O LTG : subgroup of GL(2 R). 3
ORI 28 3 5}

i f elements of
C =il d) Determine the number o
ompute o, af and Ber. 3 & order 5 in Z,s ® Zs. &
e : : i
() Let G be a finite group and let ae G. () Let G and H be finite cyclic groups.
Then prove that lGl _ o T Then prove that G®H is cyclic if

and only if |G| and |H| are relatively

m Let ime. 5)
of c(;} t{ita agrolcl;p and H be a subgroup _ i
; *€G. Prove that qg - H if Or
and Only if g €H. 4
(@) Sta Let G be a group and let z(G) be the
' ang P that if G i
y Prove |, ) centre of G. Prove a |z(G) is
for finite gry,. S theoreﬁ4;5 cyclic, then G is Abelian.
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(6)
(7)
5. (a) Define kernel of a homomorphism. 1

Prove that sgn is a homomorphism from
| T Fal 1 G to the multiplicative group {+1, —1j.
(b) State True or False : _

What is the kernel? 1+4=5
The kernel of an isomorphism is

the identity.

* A %k

(c) Let ¢ be a homomorphism from a group
G to a group G and let H be a subgroup
of G. Then prove the following : 2+2=4 ‘

(i) &(H) is a subgroup of G

(i) If H is Abelian, then ¢(H) is Abelian

(d) Let ¢ be a group hogomorphism from
! a group G to a group G. Then show that
Ker ¢ is a normal subgroup of G. 4

(e) Let ¢ be a'group homomorphism from i
G to G. Then prove that G / ker¢ ~ d(G). 5

Or

Let G be a group of permutations. For |
each o in G, define

A {+1 if ©isan even permutation |
=1 if oisan odd permutation |
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1. (a) Find the degree of the equation

2 1/3
xg- + y( 0z +kz=0 1
dx? 9y
(b) Write Lagrange’s subsidiary equation of
XZp +Yyzq = xy 1

(c) Find the complete solution of p%+ g2 = m. 1

(d) Form the differential equation of the set
of all right circular cones whose axes
coincide with z-axis. 5

Or
Solve (JC2 -—yz)p+m2 -2zx)q= 22 - Xy.
26P/280 ( Turn Over )



(e)

2. (a)

(b)

(c

3. (a)
(b)

26P/280

(2)

Sl2mw that the equations xp-yq = x and
X“p+qg=xz are compatible.

Or
Fignd 2the integral  surface of
x*p+y2q+z% =0 which passes through
the hyperbola xy=x+y, z=1.
Find Jacobi’s auxiliary equation for
PiX; + pyXy — p3 =0

Find complete integral of any one of the
following :

() g=(z+px?

(@) pxy+pg+qy=yz

(i) 2° = pgxy
Find complete integral of

P3x3 (Py + D)+ 3 +x, =0
Or

Sglve the boundary valye problem
AR LG T
%2 ot with u(x, 0) = x2 25-x2) by

the method of Separation of variables.

Write Laplace €quation.

Classify the operator

t—+2— = ou
ot2 dxot s ] +‘i§

( Continued )

()

@

4. (a)

(b)

(c)
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( 3)

Show that u = f(x+1y) + gy — x) satisfies

2 2 ;
E;—_ — 3_121 =0, where
dx“ dy

f and g are functions.

the equation

Derive one-dimensional wave equation.

Or
2 2
Reduce the equation a—: sal0nErl
ox oy
to canonical form.

Write one assumption of vibrating string
problem. ‘

Fill in the blank :

The partial differential equation in case
of vibrating string problem is formulated
from the law of

Solve the one-dimensional wave equation
by the method of separation of variables.

Or

Solve
Z
ox2 ot

when z(0, t) =u(l, t) =0, u(x, 0) = sin%_

; e i idy
-te the equation 3—= +6— —x =t2
Write the eq g 7 x=t
in normal form.
{ Turn Over )



( 4)

(b) Transform the linear differential equation
3 2

Shodud

dt dt« dt :

into system of first-order differential
equation. 2

() Let L=D2+2, f(t)=e®, where D;di.

Find Lf (t). 2
(d) Describe the method of successive
approximation. 4
Or
Compute y(0-2) for the differential

equation % =y? — x? with Y(0) =1 using

Euler’'s method.

(e) Using operator method, find the general

solution of
dx dy t
—+=-2x-4y=e
dt dt +
dx  dy at
— = —-y=
Gl 6
Or
Solve :
dx
—=5x-2
d <
dy
= _ Ay —
SRR
* K %k
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