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Attempt any four questions. All questions carry equal marks.

1 1
i = 1’ 25 43 N I
Consider the set S { > 4} ,
determine whether S forms a group w. r. t. multiplication. (3.75)

If V is a vector space of all 2 x 2 matrices over real field R, determine whether W

is a subspace of V where W consists of all matrices with zero determinant.

)
Let T: R® — R3be the linear transformation defined by
TX,y,z)=(x+y—-2z,x+ 2y +2z,2x + 2y - 3z)
Find the matrix representation of (5,5)

(i) T w. r. t. the basis {e; = (1, 0, 0), e, = (0, 1, 0), e3 = (0, 0, 1)}
(ii) Tw.r. t.thebasis {a;=(1,1,1),a,=(1, 2, 3),a3=(2,-1, 1)}

Determine whether the set of vectors {b; = (1, 2, -1), b, =(2, 3, 4), bs = (1, 5, -3)}
form a basis of R, (3.75)

If H is a Hermitian matrix and | is a Unit matrix, determine whether
P={-iH)(+iH)"'

is a Unitary matrix. [[ =+/- 1] (5)

Find the eigenvalues and eigenvectors of the matrix

hence, diagonalize A. (10)

State Cayley-Hamilton theorem, using it find B™, where
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1 -2 2
B=|{2 -3 6 (6.75)
11 7
o -1
b 1. = [ - } , then prove that
. cosf sind
exp(lﬁc) HE siné cosé |’ (12)
[here, i =+/- 1]
(a) Given the components of second order tensors
5 1 O 2 3 9
a, =6 4 2| and bkp_ 0 5 8
7 8 3 1 7 4
find aq,, bpm and d,, bmp ,where Ml =1,2,3
(3,3)
(Shl (ShZ 5113
(b) Show that Ehku = §k1 (5k2 5k3 (6)
éul (5u2 §u3
and hence prove that
ahp Cs.hc éhm
EM(u pcm = ékp 5!@ ékm
5up uc um
(6.75)
)] If Ckmphu is a tensor of order 5, prove that Ckmpmu is a tensor of order 3. (4.75)
(b) Using tensors, prove that
(AXB)X(CXD) :C(AOBXD)- D(A'BXC) (6)

Viae B) =axIVxB) + Bx(Vxa)+(BeV]a+(aeV)B (8)
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find symmetric tensor Syx and skew-symmetric tensor Ay such that
Rpk = Spk + Apk (3) 3)

Prove that
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A"B,, =A,B" (4.75, 4, 4)
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