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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.

[1} For a square matrix A over R the matrix A — Alis
[A} symmetric [B! skew symmetric [C] hermitian [D} skew hernitian

[2] The elements of principal diagonal of a skew symmetric matrix are equal to

A] -1 [B] 0 [(I l [&)J\ THOHI
3 -2 4
[3] Matrix A= -2 6 0}isa - matrix.
4 0 1 - .
(A} scalar [B] diagonal [C] symumetric (D! skew-synmetric
[4] 1f 3 is a characterstic root of A then
(A] |1 + 3A}=0 B] |1 — 3A|=0 [C} |A +31]=0 DA — 311=0
[5] If A is a characteristic root of A then the matrix A — Al is
[A] orthogonal [B] non-singular [C} singular [D] hermitian
' : 6 71,
[6] Matrix P = [12 _14} is
[A] orthogonal [B] singular [C] now-singular (D} none
1 —2r _
[7] D2 +24 - \
L AT oy 1 ,— 2T [ _
T (Bl —5;e €1 5 D]
[8] Complementary function of (D? —4D +4)y = e 18
[A] (e1z+ cz)e™ [B] (c1 +ep)e™
[C] €**(c cos 2z 4 ¢ 5in 2) [D] ¢ cos 2z + cpsin 22
(9] R sinmz =
T r . 3 .
[A] 5 CosT [B] — 5 COSTAT [C] — 5 sinma Dl 5 st
[10] f(D):ccost =
. 1 i ] 1
Al |z — —=Ff(D)} = cos2z B jat e fUDY] o cos 20
W ) o B 7 ) i)
Cl |x— —=—=F"(D)| —=ycos2e D ju+ o f1D e C0R
" P o S TR

10
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Q: 2, In t.he-IbI'lAOWil‘ig, depending on the type of question either fill in the Llank or aswoer
whether a statement is true false (5

.
[1] Traspose of [45?: O_;] s

[2] Determinant value of [2 > J is .

8 -8
5 1 —7
[3] Matrix |2 —1 0 | is a non-singular matrix. (TRUE/FALSE?)
0 1 -1
06 7
(4] {2 0 5{ is a skew-symmetric matrix, (TRUE/FALSE?)
091

(7] Particular solution of (D*)y = sin 2z is _____ .
[8] Particular solution of Dy = % ig _____ .

3. Answer any TEN of the following, 20
[1] Define : (i} Scalar Matrix (&) Unit Matrix |

[2] Define : {i) Sguare Matrix  (ii) Principal Diagonal

[3] For A = | °% 6 sing show that AA" =T
—8iné cosd
-3 4 ¢
[4] Determine whether | 8 —1 7| is singular or non-singular.
1 3 0

- 4 3l
[5] Find the characterstic roots of [;L QJ.
[6] Define : (i) Non-singular Matrix (i) Characteristic Equation of a Matrix
[7] Find the complementary fanction of (D? — 302 + 2D)y = cos 2z
(8] Find the complementary function of (D — 2)5y = ¢!
I

If y1 and y, are two solutions of linear differential equation

d”y dnﬂly dnfzy
dam " Mgt T g

and ¢; and ¢, are two arbitrary constants, then show that 111 + eatfe 18 also a solution
of the differential cquation

+ -t ay =0

|



Find the particular integral of (I3 + 1}y = ot

Find the particular integral of (D¢ D¥)y = sin4u.

Find thé complementary function of (5 — 2D)%y = cos 2.
Attempt any FOUR of the following.

Prove that every square matrix can be expressed in one and only one way as & swi of
symmetric and a skew-symmetric matrix.

0 2m n 1 1
For A= |l m -nj,wherel=—,m=—=andn= — ghow that AA =T
i —m n V2 V6 V3
State and prove Cayley-Hamilton theorem
2 -1 1
Find the characteristic equation of the matrix A = | —1 9 —11 and verify that it ix
1 -1 2

satisfied by A and hence obtain A7,

Obtain the rule for finding the particular integral of f(D}y = ™ where 1 i8 a constant

Solve: (D? —3D+5)y=¢e"

1 . ,
82 = e~V where V is a function of .

1
f(D) f(D +a)

Sotve : (D% — 2D + 1)y = 2%€*

In usual notations prove that
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HAAL : YstUAHL GUL U Al HE %l Wredl 52 of flat @il Aol yuldd wd srell,

e 1. oA 2Dl usloll awclied 2o [Ascu urie 530 oL aiull

(1] R uzelt 8(Qs 4 W2 A - A4 &, .
[A] AR 3@s  [B] (Rl Nd ABls  [c] elblellaet  [D] ws - sllelletet
2] cid@s QAR Qs o1t 2o1[A50] U YRS HeA ___ GRICR &,
[A] -1 [B] O fc] [D] slefugl otal
3 -2 4
3] Qs A=|{—-2 6 0 ABs O .
4 0 1
[A] wélal (8] [@sel [c] dlRd (0] {axbla
[4] ABs A of As cual@s ol 3 2 ol
[A] | +34|=0 [B] |7 —3A]=0 [c]iA+3/]=0 [D]}A —3I]=0
5] ) A AQs A of As cua@s ol flal A AR A - AT _ 0,
[A] det [B] AHIeA [C] BRUHL "~ D1 8lTsllast

[6] a@s P= [162 11] n__ B

[A] dlol AR [B] wUHGA ABs  [C] U A@s  [D] SlU otdl
1

7 —2z _
[ ] D2 +24C \ 1 |
L 2 L —2x -2
T o T g al Ze D] o
8] [@sct atﬂseu (D? — 4D +4)y = ¢* oll Gyl YR8 (A0a A
[A] (ciz+ ca)e™ [B] (¢ +ca)e™
[C] e*(eycos2z + ¢psin 27) [D] ¢ cos 2w+ cpsin e
[9] 2 5 sinmz =
[A] % cos Mmx (Bl #Q—fﬁ COSTNE [C] —-2{; sit L (D1 %} sin
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[10] ""l""”l.' 00s 21
Foy | |
1 1 ] : l ey P
[A} F—(l—]—_)—)f'(D) mﬂ)ﬂ cos 2 EB} T+ f."{lf))j ( .’))' fi'(ili)i) cos i
[C) .:1: - ?(J_Djf’{D) ?ED—) cos 21 D] o+ D) D) i) o D

w2, o{lAell wall oll wallol el ol \Leri valell ot YA slal dl [Autet Wz & 5wl d

YHIBL A, 08
(1] [fz 5:27;] ol uRad ARy L.,
2] [é _8] ot [awats ofl (B el
5 1 -7
3] A@s |2 -1 0| A Qs B, (s Mean?)
01 -1

06 7
[4] Qs |2 0 5} [ A@s B, (A B Mean?)
09 1

5] (D? — 2D — 3)y = sinz o Y25 (@A 8.

1

(6] meh = __ .
[7] @sct wllsr@ (D*)y =sin2z of QRe dsa _____ 8.
8] @sct wllsl DYy = 2 of [Alle st _____ 8.
w3 ol vilet yslHiel S8 il el WYalel oit orallol el 2()

[1] v Al () wdla Bds i) dsn Al

[2] cellvelt 2 (i) [@QARA Qs (i) oL [Asyl

18] A@s A= [ cos Sinﬂ W2 AA =T @t An adold s34

siné cosd
‘ 3 4 0
[4] A@s | 8 1 7 AHLAD ?; WUHLRL as&ﬂ
1 3 0

5] Alas “;L g] ail clla@s olly Radl,

[6] cRuuel AU : () AWH Qs Gi) AlRse] cual@s wlls2wl
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17 (D% — 307 4 2Dy = cos 2 HL2 Y BRERGEE
8] @sct wllsal (D — 2)5y — &% w2 Yzs (A8 Awndl,
0] %A [@sct el

d”y dnfly dn 21}

dan + d,.n:f 2 dri—2

oty <0

oll BB 1, Vol o Bl U ¢ Wol ¢ A a{{c?tact muaua Sl Al MO 5 ¢y + ooy
ol wHls0L ol A5 3 .

[10] @sct wllsW@ (D + 1)y = 2° of (Al dset Aadl.

[11] (@& iset Andl : (D' 4 D%)y = sin 4z.

(12} @sct w5 (5 — 2D)2y = cos2x HR YRS (A8 Hadl

4,

A8 Ut AR Yl oL ercitot vl

[1] WO 533 UAs A A5 As AN 1A Asy A N AMA ARLs viel (A0t
AWLs oll Yaol a3l e&dcﬂ aslaL.

0 2m n 1 1 1 a
[2 WA=l m —n|l d&[l=—"r m=-—andn=—x slatcll Aol 5% AN T
] I —m n V2 V6 V3

3] dcll-20iceot of YR %Rl B W@t 52,

2 -1 17.
[4] 3@ls A= |1 2 —1} of cltal@s aHls2el RO ol 4 A dHlsREL of WHIELeL
1 -1 2}
530 3 oldl A USRU. GuRlc A1 Ul el

(5] @sct wlsRel f(D)y = e, >l m vAR B, W2 (Al Gid ﬂchu HIZ of YA
Haell. |

[6] €5 Rl : (D? 3D+ 5)y =

1
eamv Ja, eﬂ:}?

1
7(0) fD+a)

[7] A AFA W wld
R @. LI

[é] -G%c;t. Aﬂcﬂcn' (D2 - 2.D,+ i)y = $2é3m

V, w2l V A of SlE5 (b2l

K
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