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Q.1 Choose correct alternative in each of the following: (20)

Vi.

Vil.

viil.
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Let T: V =V’ be a linear transformation, then ker(T) and Im(T)
are subspaces of

(@) Vand V’ respectively (b) V’and V respectively

) V (d Vv

Let T:R2> RZ?be the linear transformation given by
T(X,y)=(x+y,Yy), then Im(T) is equal to

(@) L{(1,0),(0,1)} (b) L{(1,0),(1.1)}

(c) L{(0,1),(0,1)} (d) None of the above

Let T: R®* - R® be the linear transformation given by

T(x,y,2) = (0,y,2), then KerT is the

(a) X-—axis (b) Y-axis
(c) Z-axis (d) None of the above.
1 0 O
If E:<O 1 0>thenE‘1=
-1 0 1
1 0 O 1 0 0
(a) <0 1 0) (b) (0 0 0)
1 0 1 1 0 0
1 0 O
(©) < 0 1 0) (d) None of the above
-1 0 1
Which of the following vectors are collinear?
(@) (2,3),(44) (b) (2,3),(4,6)
(€) (2,3),(46),(12) (d) (23),(4,6),(1,2),(2,2)

Let {e;,e,, e} be the standard basis of
R3, then Det(2e,, e;+5e;, —e3) =

(@ -10 (b) -2

(c) +2 (d) +10

Volume of parallelepiped spanned by vectors (1,2,3), (4,0,1) and
(6,1,1) is

(@ 5 (b) 10

(c) 15 (d) None of the above

If G is a group such that a® = e, Va € G, then

(@) G must be abelian (b) G must be non-abelian

(c) order(a) =3,YVa€G (d) None of the above

Page1of4

723FFB6A98F4CE8101C76513A 1698A07



Q.2 a)

b)

Q3 a)
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The order of the group S,, is

@ n (b) n!

(c) ¢(m) (d) None of the above

Which of the following is true?

(a) Dsand D,are abelian
groups.

(c) Djzis an abelian group. (d) None of the above.

(b) D,lis an abelian group.

Attempt any ONE question from the following:

I.  State and prove the Rank-Nullity theorem.

ii.  Prove that any n dimensional real vector space is isomorphic
to R".

Attempt any TWO questions from the following:

i.  Check whether the linear transformation T:R?— R? given by
T(X,y)=(x+y,Yy) Isone-one.

ii.  Find the matrix of the linear transformation T:R3- R? given
by T(x,y, z) = (X, 2y + z) with respect to the standard
basis.

ii. Find ker(T) and Im(T) for the linear transformation
T: R?>>:R? given by T(x, y) = (X +y, ).

Iv. Let T1,T2:V-V’ be two linear transformations then prove
that T;+T,: V-V’ is also a linear transformation.

Attempt any ONE question from the following:

1. Prove that S = xo + Sn where S is the set of all solutions of
the non-homogeneous system of m linear equations in
n unknowns AX = B, Xq is a particular solution of the system
and Sy, is the set of all solutions of the associated
homogeneous system AX = 0.

Hence find the general solution of the system
0

2 1 1\(y 1\ . _ _
(2 0 1) < 2) (0) given that <(1)> Is a particular
solution of the given non-homogeneous system.

ii. LetA', A% € R? and k € R. Show that
p) det(Al, A?) = 0 iff {A', A%} is linearly dependent.
q) det(41, A2 + kAY) = det(41, 42).
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b)

Q4 a)

b)

Q5
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Attempt any TWO questions from the following: (12)
I Express A = (i ;) as a product of elementary matrices.

i. 2 2 4
Define rank of a matrix and find rank of A = <2 2 O>

2 1 4
iil. Write the definition of determinant for a 2 X 2 matrix.

Hence, find the determinant of the matrix A = (é g)

iv. State the result for inverse of a matrix in terms of its adjoint.

2 3 1
Hence find A~ for A = (3 1 2).
1 1 0

Attempt any ONE question from the following: (08)
I.  Define subgroup. Let G be a group and H, K be subgroups of

G. Prove that H U K is a subgroup of G iff H S K or K € H.
ii.  Define Group. Prove that the set of prime residue classes

modulo n, U(n) is a group under multiplication modulo n.
Attempt any TWO questions from the following: (12)
I. Define GL,(R) and SL,(R). Prove that SL,(R) is a

subgroup of GL,(R) under matrix multiplication.
ii. Let G be agroup. Prove that o(a) = o(bab™1),Va, b € G.
iii.  Let Qg be the quartenion group. Qg =

{1,-1,i,—i,j,—j, k,—k}. Multiplication in Qg is defined by

(P GRS = S

Construct the composition table for Qg and show that

order(xi) = order(xj) = order(xk) = 4.
iv. Show that all subgroups of the additive group (Z, +) are of

the form nZ, where n € N U {0}.

Attempt any FOUR questions from the following: (20)

Let T:U-V and S:VV— W be linear transformations. Prove that
SoT is also a linear transformation.
If T:V->W is an injective linear transformation and

B={vivVvy....... vn} is linearly independent subset of V' then
show that { T(v1), T(v2),......... T(vn)} is linearly independent
subset of W.

Prove that an elementary 2 X 2 matrix is invertible.
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State the Laplace expansion formula for the determinant of an n %
n matrix.
Use Laplace expansion to find the determinant of the matrix

1 -1 3 1
(-1 2 -1 0
A=l 1 1 0
1 0 0 1

Showthat H ={I,(12)(34), (13)(24), (14)(23)}isa
subgroup of S,.

Prove that G = {(Z Z) |a ERa#0 } IS a group under matrix
multiplication.
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