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Matrix Algebra and Differential Equations
Date:  26/04/2022, Tuesday Timing: 12.00 pm - 02.00 pm

Instruction : The symbols used in the paper have their usual meaning, unless specified.

Q: 1. Answer the following by choosing correct answers from given choices. 10

[1] The elements of principal diagonal of a skew symmetric maftrix are equal to

[A]-1 Bl 0 [C]1 [D] none
[2] For a square matrix A over R the matrix A — A is

[A] symmetric iB] skew symmetric {C] Bermitian [D] skew fermitian

—_ 4 -1 L
3| HP= 5 5 then PP =
17 7 17 7 7 34

[A] {7 34] [B] { 7 —34] (c] [17 7} D]
[4] If A is a characteristic root of A then the matrix A — Af is

[A] orthogonal [B] non-singular -{C] singular - [D] Hermitian
[5] If |A + 47| = O then one of the characteristic roots of A is

[A] 0 (B] -4 [C] 4 D] 1
[6] If 3 is a characterstic root of A then

A} T+ 3A4]=0 (B] |1 — 3A|=0 [C] |A 4+ 31]=0 [D] |4 —31|=0
1 -
(7 5 - e = 1
z _ T

[A] 5e* B] —5e™* [} 5e7" (D] -5y

[8] Complementary function of (D?* — 4D +4)y = ¢” is
Al (a2 + e)e™ [B] (€1 +ca)e*
IC] €*®(cy cos2z + casin 2z) [D] c:cos2z + cgsin 2z
1

{9] ] COSMET =

[A] 5% sinma [B] HHZ_% sin ma (C] »—% COS T [D} 5% COS TNE

1
[10] M_DT—[-]TD_E:%»_]__ cos 2a = ) . .
1A] 75 %08 2z IB] — 15 <% 2z iC] - Th 2z D] T3¢0 2z

e, T. 0.)




Q: 2. In the foliowing, dependiug on the type of question, either fll in the blank or answer

whether a statement is true false.

i 5 5—i|.
[1] Traspose of [ 4 _2} is .

.
{2] Determinant value of [2 —08] is ..

8
5 1 -7
[3] Matrix |2 —1 0 | is a non-singular matrix. (TRUE/FALSE?)
g 1 -1
{2 -1 5]
(41 la 1 s cvmmetiie iy (TRIIE/ QWY
[4] 13 2 11 is a syminetric matrix. (TRUE/FALSE?) -
[1 3 4
1
5] ————e™ =
Bl (p—a7¢

Sis .

[7} Particular solution of D'y =z
[8] Particular solution of (D?)y =sin2z is ___.

Answer ANY TEN of the following.
[1] Define :(i) Transpose of a Matrix (i) Unit Matrix
[2] If A is Hermitian then prove that BAB is Hermitian,

T—41 5—1 1

[3] Determine whether |4¢—1 6-++¢ 2—1i | is Skew-Hermitian or not.

3 i—4 944

. . 1 3)
f4] Pind the characterstic roots of |-

o e

[5] Determine whether the matrix A = g _15] is orthogonal or not.
-3 4 0
[6] Determine whether | 8 —1 7} is singular or non-singular.
1 3 0

: 1 —2%
[7] FIIld m@ N

(8] Find the complementary function of (D* — 81 + 16}y = ¢**,

[9] Find the particular integral of (D — 1)5y = ¢'1®,

8

20



[10] Find the complementary function of (D* — 3D*)y = zsina.

[11] Find the particular integral of (D* + D?)y = sin 4z.

[12] Find the complementary function of (5 — 2D)%y = cos 2.
Q: 4.  Attempt ANY FOUR of the following.

[1] Prove that every square matyix can be expressed in onc and only one way as a sum of a
symmetric and a skew-symimetric matrix.

0 2m n 1 1 1
[2] For A= |l m —n|,wherel=—=, m=-—= and n = -—= show that AA' =1,
I —m =n V2 6 3

[3] State and prove Cayley-Hamilton theorem .

I 2 0
[4] Show that the matrix A = [2 —1 0 | satisfies Cayley-Hamilton theorem. Hence or
0 0 -t :

otherwise obtain AL

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

[6] Solve : (D® —5D*+ 7D — 3)y = coshz,

1 P
e*V = e® ————-V, where V is a function of =,

1
f(D) f(D+a)

[7] In usual notations prove that

8] Solve : (D* +9)y = zsinz,

—







