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UNIT -1

1. (a) Define a group. Show that

b
{(: d):a,b,c,deZandad-bcﬂ} is a group

under matrix multiplication. (7'4)

(b) Let G be a group, a € G and C(a) be the centralizer
of ‘a’. Prove that C(a) = C(a™). (7%4)
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(c) Write elements of the group U(8). Show that all
‘ of its proper subgroups are cyclic. Is U(8), also,
a cyclic group 7 (7%2)
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(i) Compute ap and Ba

(1.2 3 456
2. (a) Let a=[ )and

(ii) Find o(aP) and o(Ba) (7'4)
(b) Let'H be a subgroup of a group G and leta, b € G.
- Show that

aH=bH > a”b H (7%4)

(c)Let G=(a) s.t. o(a)=15. Let H=(a') be a

subgroup of G. Find all distinct left cosets of H
in G. (7'%)

3. (a) Prove that a factor group of an Abelian group is
Abelian. - (7%4)

(b) Show that the alternating subgroup A, of the group
S, is a normal subgroup of §,. (7%)
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(¢) Let G be a group and let a € G. Prove that

(al ') = (a). (7*2)

UNIT =11

4. (a) Solve:

(1) (y‘ + Zy)dx . (xy" +2y* - 4x)dy -0
(i) xp’ -)rl=°-y='f4‘.p=f:l (6,5%)

(b) Solve by the method of variation ol parameters :

x‘dy+x1--y-xe ‘.(II'/
dx” dx )

(¢) Given that y = x+ 1 is a solution of
2 d’y dy
x+1) —==3(x+1)—=+3y=0,
(xe 1) S5 =3(x 1) +3y

lind a lincarly independent solution by reducing
the order. Also write its’ general solution.
(11%)

5. (a) Solve:

ﬂfw 2dy 2x+2y=3e'
dt dt
PO,
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351-"-+9-)—’+2x+y=4c" (1)
dt i

(b) Solve :

(2x2+2xy+2x7.‘ +'|)dx+dy+ 27dz = 0 (an

(c) A lﬁfh weight is attached to the lower end of a
coil spring susp'c.;nded from the ceiling, the spring
constant of the spring being 101hIft. The weight
comes to rest in its equilibrium position. Beginning
at t =0 ai external force given by F(1) =5 cos 2t
is applied to the system. Determine the resulting
motion if the damping force in pounds is

. o .dx dx
numencglly equal to 2—d;-. where o |s_lhe

instantancous velocity M feet per sccond.  (11)

UNIT - 111

6. (a) Find.the general integral of

(y +2x)p~ (x + y2)q = x - y2,

% ' (n
dy

where p= 5; q=
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(b) Find the complete integral of

2(y + zq) = q(xp + yq),

where —2 = —
P ax'q By'

(11)

i
(c) Show that the equations f(x,y,p,q) = 0 and

g(x,y,p,q) = 0 are compatible if

o(x,p) o(y.q)

Also show that the equations p = P(x,y), = Q(x,y)

are compatible if

1%
EL:

where p=—, q=

JE
ole

(11)

(100)



