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Attempt SIX questions by selecting TWO questions from Section-L, ONE question from
Section-I, ONE question from Section-IIT and TWO questions from Section-IV.

Q1. a) Show that every square matrix over € can be expressed as unique way as 9.8

P + i@ where P and @ are Hermitian

(b + ¢)? a? a?
b)  Show that b2 (c+a) b* |=2abcla+b+c)
c? c? (a + b)?
Q2. 2a) For what values of A the equations 9.8

(5 - A)xl +4x2 + 213 =0
41'1 + (5 _A)xz + Zx:.] =0
2:\:‘1 “+ sz + (2 _A)X3 = {}

Have non-Trivial solutions, find these selutions.
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b) By using elementary row operations find the inverse of the matrix

1 0 3
[2 4 1
1 3 0

Q.3.. a) Let S = {u; , 4z, Uy} be basis of n-dimensional vector space V over field 98
F.Then every set with more than n vectors is linearly dependent.
b)  For what value of K will be the vector (1,—2,K) in R? be linear
combination of the vectors (3,0, —2)and (2,-1,-5)
Q4. 3a) A linear transformation T: U — V is one-to-one if and only if N(T) = 0 9.8

"~ b)  Show that linear transformation preserves the linear dependence.

Q5. a) Let V be a vector space of real valued continuous functions on the interval 83

a<x<h
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Show for f,g eV

{f.a)= J' z f(x) g(x)dx is an inner product in V
b}  Find an orthogonal matrix whose first row is (D N ‘,.)
Q.6. a) Find eigen values and corresponding eigen vectors for matrix

1 2 2
A=|1 2 -1
-1 1 4

b) For symmetric matrix A = [z _41] find an orthogoanal matrix P for which

PTAP is diagonal.

Q7. a)  Solve the D.E.

b)  Solve the linear D.E. xjx—y +{(1+xcotx)y=x

Q.8. a) Find the orthegonal trajectories of the family of cardioids r = a(1 + cos @)
b)  Find singuiar solution of x*p? 4+ x?yp +a® =0

| Section-1V

Q9. a) Solve the D.E (D3 —7D - 6)y = e®(1 +1x)
b)  Solve by any method Yy’ — 4y’ + 4y = %

Q.10. a) Solve d—+ y=sec’x
b) Find the particular solution of the D.E

+2dy+y-e"xlnx

dxz
(J.11. Evaluate
) Llte*Sinatl ii)  £'[arc Tan]
Q.12. a) Use Laplace Transform to solve the D.E
| Sty=cost  y(0)=0=y(0)

b)  Use power series method to solve the D.E
y' =2y
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