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1. Answer the following questions : 1x8=8
weTe Al SRS OeT T 8

(a) Write the order and degree of the
following differential equation.

weo Ml SRFE AR Wl OiF S o7l |
9 3
R
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(b)

(c)

(@)

(e)

Identify whether the equation

Y 2 . . .
I =X"+Y is a linear or non-linear.

e L=xt 4y B RS @ SR

lel
1f (3fr)

%=x+1, find y

{ (SR y I N Sfeeat )

Write one example of an exact

differential equation.

@5t I ST TN Buizgd vl |

What is the integrating factor for a
linear differential equation

dy _
dx+Py-Q?

B11FO 0056 2

(9)

(h)

B11F0 0056 3

TR AT %+Py=o I G P

e

Write the auxiliary equation for the
differential equation

y' -3y +2y=0.
eRPA AN y" -3y +2y =0 I QTT
ATFCICH! fori |

For which type of non-homogeneous
terms can the method of undetermined
co-efficients be applied ?

(I 49T ST NI I ST ot
“iafe ol IR AR?

What is the formula for the particular
integral using the method of variation
of parameters for a second-order linear
differential equation

¥ +P(x)y' +Q(x)y=R(x) ?
"R TR RS SR AT
Y+ P(x)y +Q(x)y = R(x) I &oeR
OO %\%Wﬁﬁmw el
! e
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2.

Answer any six of the following questions :

2x6=12

oo Ml MR R &o19 O fordl 8

(@)

(b)

()

(d)

Find the general solution of :

AR AL Sfered ¢

(2xy -y"")dx+(x2 —2xy)dy =0

Solve the exact differential equation :
TN SRR ATPLEICH! TN 341 8

(3x2y + ys)dx + (x5 + 3xy2)dy =0

Find the integrating factor for the

equation —
SRR AP Sogaaiey SoRpes! ol —
(y+2x)dx +xdy =0

State the UC set of the following

differential equation :

B11FO0 0056 4

(e)

(9)

B11F0 0056 S

CoH ORI NP UC T2 B

d'y d%

?4-? =3x2 +4sinx-2cosx

Find the Wronskian of the functions

Yp=sinx and y, =cosx.

oY TN IARAN vy ¢

Yy =sinx OF y, =cosx
Find the particular integral for the

equation (D2 - 4)y =e**,

R R (D? - 4)y = e 7 Row

TR Tl |

Find the complementary function of the
differential equation —

TR SRPE AP S7F To0o! ol —

d’y _-dy
—=-5—=2+6y=0
a Cax Y
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(h) Solve the non-homogeneous equation () Examine whether the functions

using the method of undetermined co-
(sin X, cosx) are linearly independent

efficients :
or not.
d?y _ . _
et
T (sinx, cosx) TART Toq WH [
ST A2 ARSI TR SPTIGT FAPEAC! =
AL T S .
iy ) . 3. Answer any four of the following questions :
w2 Ut¢ : [ 5x4=20
weTs fral eI R b1RbIT B8t 74 8
. . - 3x :
() Justify that y=Ae™ will not be (a) Solve the differential equation —
particular solution of the differential
' SR NGO LA FA —
equation —
2 2 -
iz_y__ @_3 g3 (2xy+y )dx+(x +2xy)dy-0
a Cax 0T

(b) Solve the initial value problem :

2 ST NG FEDICE! AN 4 8
i%—2iy-—3y=263" SR AR
dx dx d
Y -X
—=+2y=e ’ 0)=1
Roag Fie =9 & I 71 ax Y 4(0)
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(c) Solve the Bernoulli equation :

AT AN AN ] 3

4y Y _ 2.2
dx+x *Y

(d) Solve the Cauchy-Euler equation :
Bo-SIZETR AT T 34

2
ng—g+3x@+y=0

dx

(e) Solve the following initial value problem

using method of undetermined co-

efficients —

e 2l e wee fEl efEE ANYE
FRIFIEICH! T 4 |

2
4Y 6% 5= 2¢* +10e%
dx* dx

B11F0 0056 8

() Solve the linear non-homogeneous
differential equation :

iq..;.y:em‘

dx

aRT SPTIfes TTNEIECE! TN [0 2

gg_*_y:er

dx
(g) Solve (YN )
Yy -5y’ +6y=0
(h) Solve the initial value problem :
AT TTIS I S 3 ¢
(y+2)dx+y(x+4)dy =0, y(-3)=-1

4. Answer any two of the following questions :

10x2=20
oo Al MR Riceiet 7h19 Tt o ¢

(a) Solve the differential equation using an
integrating factor :

dy 2
—~=-2y=x
xdx Y

B11F0 0056 9 Contd.



P S°IF IR PR Sor SrRee T peich)
SIGR =

J«:%—2y=x2

(b) Solve the following differentia] equation
O SRS TSI AT 31
(2x2 + y)dx + (xzy - x)dy =0

(c) Solve the following linear non-
homogeneous differentia] equation
using the method of undetermined co-

efficients

d2y d

o g t=en
wmwﬁawﬁm@wﬁm
ol AR TG I

d’y . dy

ax at =

B11F0 0056 10

s

Ut |

(d) Solve the differential €quation using the
method of variation of parameters

SR FAAPIUCH! AM5eT OO ATCT TNl
4l
d%y
@ +y=tanx
(e} Solve the differential equation
SRR TSI TG 3
3 2
%— %ul@_sy:o
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1. Answer the following questions : 1x8=8
O TR Tl ot ¢
(a) Find the order of the element 3 in the
group U(10).

U(10) ¢sii5gore 3 TAmINGR s el 1)
(b) Define centralizer of a group.

Bl (B (A TPOPNT T

(c) Find the number of subgroups of a
group of order 10.

10 AR (MG @B Torailsy Wy [wm ¢

B11F0 0057 Contd.




(d) Let Gbe a finite group and a€ G such
that o(a)=4. |
@ G B A (316 WP a € G IR WS
o(a)=4.
Find (R 1) o (a?).

(e) Find the order of the cyclic permutation.
©e ber 1N RpPIeR @ ey =i

1 2 3 4 5 6

(3 2 4.5 1 GJ

() Let G be a finite group and let aeG.
403l G 9Bt W (% W* aeG.

Find (R =31) dll.

(@) Let (%) G=(Z,+) be a group (40l ¢3i5)
and (%) N =(2Z,+), a subgroup (45!
otali5). Find (e wi)—

The index of N in G.
G © NI 753 39 2

(h) Does the ring {0,2,4,6,8} under

addition modulo 10 and multiplication
modulo 10 have a unity ?

- WAEH modulo 10 9% 974 modulo 10<
AATF {0,2,4,6,8 FTWHR G5 977
ST ?

B11F0 0057 2

2. Answer any six questions : 2x6=12

o et &Aor 4 Ty forat ¢
(@) In a group G, prove that
@Bt alle G-, o < @

(ab)™ =bla’l, Va, beG

(b) Let Gbe a group and let ae G
Prove that {(a) is a subgroup of G.
4 G 9ol (Il S aeG.
o1 I (T (a) GO TG |

(c) Let (¥3)

a bl,a,bc,deR
GL 2,R — 2y, Uy Ly
( ) {[c d] ,and ad — bc # O}

is a (4% group ((sii6) where (I9) the
operation is defined as matrix

multiplication (CTeRF=R 3¢ ¥ o).

. . a b
Find the inverse of c d

12 2| e et o e,

c

(d) List the elements of the subgroup (3)
in U(20).
U(20) (A5Tore (3) TATABHR GleTzs!
Sfenedt |
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(9)

(h)

()

0

In the group Z, find |6 and [2].
2, IS |6] e [2] Ref w1
Let (%)

1 2 3 4 5 6
*“l2 1 3 5 4 6

is a (@bl) permutation (&)
Find (R ==1) x1.

Let H be a subgroup of G and aeG.

4 H 961 G (9153 Toitaifs =i a e G |
Then prove that (3 24 31)
aH =bH or (A) aHNbH = 4.

Is Zg is subring of Z, ? Justify.

Zs, Z;, TR WA 2 Rt =41
State true or false:

(9% (7 SeT [BR )

“Z@®Z is not an integral domain”
“Z®Z <! integral domain 2"
Justify (Reage =),

Find all maximal ideals in Z,.

Z, 3 7R maximal ideal Sfeq

B11F0 0057 4

Answer any four questions : Sx4=20

o1 el bifIst e e fa

(@) Define center of a group. Prove that

(b)

()

B11F0 0057 5

the center of a group Gis a subgroup
of G.

«Of (M3 (ParT el a1 el <t v 5y
% G I FH! B BoTanG |

If d is a positive divisor of n, then prove
that the number of elements of order d

in a cyclic group of order n is ¢(d).
ﬂﬁdaﬁnawwmmmqw
(T €51 . TG SR (M54 o T e ey
2 ¢(d) |

For two finite subgroups H and K of a

group if HK ={hk|heH, ke K} then
prove that

[H]|K]

HE|=-_L

K= (]

<1 (N5 B! 3T Boigani HSIR K331 3%
HK ={hk|heH, kek} =, cors Ay
=@

[H] ]

|HK| =
[ NK]
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(@)

(e)

(9)

Define normal subgroup. Prove that
every subgroup of an Abelian group is
normal.

YRS TATMER A T@ | A [ @ @B
Abelian (5153 &fSTB! TN AT TN |

Prove that a subgroup H of a group G
is normal in Gif and only if xHx!c H,
VxeG-

AN N (T ot NG G B BoATalS H gt
Tt ) I =S Wia

MW xHxlcH, VxeG |

Show that Ag contains an element of
order 15.

(P8a (T AgS Bl 15 TR (e A

Prove that the ideal (x) is a prime ideal
in Z[x], but not a maximal ideal in
Z [«].

o1 ¥ (T ideal (x) (B, Z[x] I prime

ideal @€ Z[x] ¥ maximal ideal 72¥|

B11F0 0057 6

(h) Prove that a finite integral domain is a
field.
2 I T o1 TP 1ntegra1 domain &5131‘
CFa A

4. Answer any two questions: 10x2=20

o) Rzt 7h19 Te i 8

(a) Write out a complete Cayley table for
the dihedral.

IR AW Bt T @ table @R
Tfereail

(b) Write out a complete Cayley table for
D3 (symmetrics of an equilateral
triangle). Prove that D3 is a group. Is it
Abelian ? 5+4+1=10
TR fogee efoAy Dy AR @ T
Cayley Siffi! @@ 31| it ¥ @ D3 bl
(15 1 % Abelian [ ?

(c) Prove that a group of prime order is
cyclic. Find an example of a non-cyclic
group, all of whose proper subgroups
are cyclic. 7+3=10

A ¥ @ o1 (NHE WA csfﬁ @Bl 5&
i5 | Bt SHET (6T Twizaet faat IR SRCA
#PS TANDE FEH T
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(d) State and prove the Lagrange’s theorem.
Also prove that if G is a finite group
and H is a subgroup of G, then

lal

IG:HI:IH" 7+3=10

Lagrange 3 ToA=IMiHt &t @i oot 34t
ST9ICO A T T IM G 9Bt SN ¢MiE = A
<5 GI ToHtalls =1, corw

lel

G:H|=

(e) Prove that the set A, of all even
permutations in the symmetric group
S, forms a normal subgroup of S, .

W I @ symmetric (3% S, I SR 3
R S A, -4 B AR Toiels a1
|
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