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Attempt SIX questions by selecting TWO questions from Section-1, ONE que_stion from
Section-II, ONE question from Section-III and TWO questions from Section-1V.
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Show every square matrix over C can be expressed in a unique way as

P + iQ where P and @ are Hermitian
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Prove that a — - a = 4abc
b b c?+a?

Show that the system
2xy — X+ 3x3=a
3xy+x;—5x3=b
—~5x1 = 5x,+21x3 =¢
is in consistentif ¢ # 2a -~ 3b
By using elementary row operations,find inverse of matrix
1 0 3
A= [2 4 1]
1 3 0
Let V be a vector space over a field F and let W be a non empty sub set of
V then W is sub space of V
If and only if

1) wy, W eW =S w+w,e W

ii) weW,aeF =aweW

Let U and W be 2-dimensional subspaces of R3

Show that U nW = {0}
A linear transformation T:R? - R® maps the vectors (1,1) into (0, 1 ,2)
and the the vectors (—1,1) into (2,1,0) what matrix does T represent
with respect to the standard bases for R2 and R3.

A linear transformation T : U — V is one to one if and only if N(T) = 0

l! Section-I1 B

The norm is an inner product space satisfies the following axioms for all
u,veVandkeR
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Q.6.

Q.7.

Q8.

Q.9.

Q.10.

Q.11.

Q.12.

i) [lvll = 0and flvll = 0if andonly if v =0
i)  Jkvlt = lkllivll
W futvls ffull + vl

. . f1 2 2
b)  Find an orthogonal matrix A whose first row is (; ' 3 ;)
a) Find ecigen values and corresponding eigen vectors of the 88
2 21
mafrix |1 3 1j.
1 2 2
b)  Find a real orthogoanal matrix P for which PTAP is diagonal where
' _[7 3
A= [3 —1]
dy _ x+3y-5
a)  Solve ety .
b) Show that given differential equation is an exat and hence solve it
dy __ _ ax+hy
dx hx+by
a) Solve the differential equation 8,8
x%+ 3y = x3y? y(1) =2
b) Solve %xz —y? = —1given that y; = 1 is a particular solution of the given
equation.
a)  Find general solution of the equation os
(D -7D —-6)y = e?*(1 + x)
b) Solve the differential equation
xzz =z 3x -+ 5y = x?sin(Inx)
a) Solve 2 ~+4y =4tanx 9.8
b) Find a partlcular solution of the following
d?y dy — =2
ax2+4 + 5y =e " “*secx
Evaluate 98
. sinat .- 1 5241
D L= i) L7 in ()]
a) Apply power series method to solve the differential equation 9.8
! = 1
v =y(1+])
b) Use Laplace Transform method to solve the following initial value problem
d%y

a _ .
o — 225 = 20e "t cost
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