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Total Marks : 70
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Answer the following by selecting correct choice from the options : [10]
7 00
A=10 7 O|isa _____ matrix
0 0 7
[a] Scalar [b] Zero
[c] Indentity [d] None of these.

The elements of the principal diagonal of a real skew symmetric matrix
are all equal to

fa] -1 [b]1 [c]0 [d] none of these

Total number of elements in (3x4) matrix is

fa] 3 [b]7 fc] 4 [d} 12

If | A-71| =0 then one of the characteristic roots of A is
[a] 1 [b] 7 [c] O [d] -7

A square matrix A is said to be an orthogonal matrix if

[a] AAT= | b] A®= |

[c] AA" = 1 [d] AT=A

A square matrix A is said to be singular if

[a] [A]+0 Ib] [Al>0

[c] |Al=0 [d] |Al<0

The general solution of the linear differential equation is
[a]x=CF.+Pl [bly=CF.+PlL

[c] x=C.F.-PlL [d)y=C.F.-P.L.

For f(D)y = €™, when m is not aroot of f(D) =0, then P.I. =
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[a] e o sin x [b] _—f(D+a)e sinx
[c] f(Dl—z) sinx [d] e™ msinx

: xcos2x=
/(D)

[ 1 1 { 1 } 1
[]l-,x f‘(D)f( ) f,(D)COSZZx [b] | x+ f‘(D)'f(D) fl(D)COSZx

S ho b n |

[c {rhf(D) f (D)J D) cos2x [d] {-“_’__’{(D) ! (D)] f{'D)'wb 2x
Attempt any Ten .

Define upper triangular matrix with two illustrations,
If A and B both are symmetric, then prove that AB is symmetric iff A
and B commute.
Prove that (ABfY = 89 A®
Define characteristic matrix with an illustration.
Find the characteristic equation of '
|'0 1 2
1 2 1
132 0

Define Non-singular matrix with two illustrations.

L.etys and y» be two solutions of a linear differential equation
N =l
%—%—ml d—i +....+a,y=0; ¢, ¢z be two arbitrary costants. Then
X

prove that ciy1 + Coy» is also a solution.
Find C.F. for (D* - 5D + 4)y = 0
Define Linear Differential Equation with constant coefficients. Give two
illustrations. o
Find P.L for (D2 + 3D + 2)y = cos3x
Find C.F. for (D* + 4D)y = sin2x + 3e® + 2x
Write down the rule for finding the particular integral of f(D)y = sinmx,
where m is constant.

A=

[20]

State and prove reversal law for the franspose of a product of [05]

matrices. _
Prove that every square matrix can be expressed in one and only one
way as P + iQ where P and Q are Hermitian matrices.

OR

2

[03]
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State and prove distributive law for matrices. [05]
Prove that every square matrix can be expressed in one and only one [05]

* way as the sum of symmetric and skew-symmetric matrices.

State and prove Cayley-Hamilton theorem. [05]
Find the characteristic roots and one of the corresponding [05]
characteristic vector for the matrix

8 -6 2
A=l-6 T -4
2 -4 3

OR

If S is a real shew-symmetric matrix then prove that I-S is non-singular [09]
and the matrix A = (I+S) (1-S)" is orthogonal.

1 2 0 [05]
Show that the matrix |2 -1 OJ satisfies Cayley - Hamilton theorem.
0 0 -1

Obtain the rule for finding the particular integral of f(D)y = e™ [05]
where m is constant.

Solve, (D2 + az)y = COSEC ax [05]
OR

In usual notations prove that, [05]

. X =e¥ j’e"’“ X dx

D-a

Solve, (D - 5D + 7D - 3) y = cosh x [05]

In usual notations prove that, [05]

——e@y=g® N - v

f(D) f(D+a)

(D? + 9) y = x sinx ' [05]
OR

Obtain the rule for finding the particular integral of f(D)y = sinmx, [05]
where m is constatn.
Solve, (D*-2D + 1)y = x* e* [05]
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