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Q: 1 Answer the following by selecting the correct answer from the given options: [10]

1. ASquare matrix A is said to be skew-symmetric if----------

a) Ax AT b1 A= -4AT JA=AT d) None of the given

700
2, Thematrix|0 7 0] is-----mmmr

0 0 7

a) Identity matrix b} Zero matrix c} Scalar matrix  d) Column matrix

_f2 -1 2
3. .!fP—[B | then P2 =

41 2 -1 1 -3 w2 37

afg - w7 alp 5} elf
4, Characteristic roots of the matrix § 4] are all -------------2

a) Real b) imaginary .€)Zero. d} Zeroor imaginary
5. Amatrix Ais said to be unitary if - _ _ _

a) A%A=1 b)APA =0 GAA=] d)AA=0

6. The complementary function of (D? — 4D + &)y = siny -reeeeeens

a) ¢+ e b)ee - Q) (o + e d) (¢p + cpx)e®
7. The particular integral of (D — a)"y = e® —-iceeterm- Whenf (@) =0
S o X s . x C e xTH
“-a) ;Te“" b]--?!-e“x e ax - d) -—rTe‘”
LT
8 D-le B
1 -x _1,-x 1 ,-x 1 -
a) -€ b) se c].z!e d) =€

@ ' ' [P.T.0]




9, DzHcosBx“ --------
TR . .
10. f(D)xCOSZJC -------- -
L D 1 Do b D oy !
a) [x—mf( )]mcos .. x+f,(D)f( )]f,(D)COS X .
c) .[x fw)f (D)]J;-(B;cost d][ +— f(D) —f (D)] ,r(n)coszx
Q: 2 Answer in brief of the following questions. {AnyTen} ~ - - C20]

1L.IfAis Hermi'tian, then show that B?AB is Hermitian.

2, If A andB are square symmetric matrices then AB + BA is symmetric matrix.

‘ 1 -3 S
sa=[1 2 Yaaz-= (2 0|chenfnasn
6 5
2 -1 1
4. f A=1-1 2 —1|then find characteristic equation of A.
1 -1 2
1 00
5. IfA=[0 1 0]thenfind charactenstlc roots of A
0 01

6. Verify the Cayley-Hamilton theorem for [(1) : 2
7. Solve: (D* +6D% + 12D +8)y = 0

. 1 —x
8. Solve: 73075

9. Find the C.F. for the differential equation (D* ~ 1)y = coshx :
10. Find the P.J. for the differential equation (D° — D? ~ 6D)y = x
11. Find the C.F. for the differential equation (D'2 + 2y =+ e’ + é*cost

12. Define Homogeneous linear differential equation of order n with suitable example.

Q: 3 (a)State and prove reversal law for the transpose of a product of m_étrices. _ [5]
1 2 -
Q: 3 (b) ExpressA = [0 3 1 } as the sum of symmetric and skew symmetric matrices. [5]
s 21 6 \ N D
OR
Q: 3 (a) State and prove associative law for a product of matrices. . . I8l

Q: 3 (b) Every square matrix A can be expressed in one and only one way P + iQ), where PandQ are

Hermitian matrices. B ' ]

£y o Cta




Q: 4 {a) State and prove Cayley-Hamilton theorem. [5]

1 2 0 :
2 -1 0} I5]
0 0 -1

Q: 4 (b) Verify Cayley-Hamilton theorem for the matrix 4 =

OR

Q: 4 (a)Define: Characteristic vector and Characteristic root. And Prove that acharacteristic vector of
a matrix cannot correspond two different Characteristic roots. [51

Q: 4(b)Find the characteristic roots and corresponding Characteristic vectors of the matrix

3 10 5
{,2 -3 —~4} {51

3 5 7

Q: 5 (a) Solve the differential equation (D? — 5D + 6)y = 4e” subject to the condition that -

y(0) =y'(0) =1 [5]
Q: 5 (b) Solve the differential equation (D? — 6D +5)y = &3* {5]
OR
Q: 5 (a) Discuss the method for finding the particular integral of f(D)y = e™ where m is a constant
and f(m) = 0 : [5]
Q: 5 (b) Solve the differential equation (D® — 5D + 7D — 3)y = Sinhx . [5]

1

Q: 6 {a) In usual notation prove thataﬁ sinax = (haz)sinax, B(—a®) =0 : [5]
Q: 6 (b) Solve:(D? — D — 2}y = sin3x | 15]
OR
Q: 6 (a) Discuss the method to solve homogenous linear differential equation. I51
Q: 6 (b) Solve the differential equation (x2D* + 7xD + 13)y = logx i5]

X ——
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Note: ¥HQ{l oy eafdat 2is wsllell ojgeuz g9 B.

@1 Ao [Aseu ude s ollAcil WAl ol wellol 2L : - [10]

1. W ARs AN QR sdauat R

a) AxdAT byA=-AT QA=A d) As wgl AL,
700
2. 3Ws [o 7 0] [ B,
00 7

a) dsu AQs b) 9ot AR ) YRt RES ( Scalar Matrix) d) el AQs.

3, R P:[g ‘“ﬂcﬂ P2 e

s o w71 el S el ]

2. Qs g i] ol eitil o Cltal@s ol <emeeremenees

a) <dixiAs b} sieulRs €] Yol d] Yo MUl siculls

5 AWMl A A WAsIU KA B ceeeeeee

a) A%4=1 bl 4%4 =0 | c]_A'A =] djA4A=0
6. (Asct W5 (D2 - 4D 4+ Ay = siny o Y25 QAU (CFY -ormrmmvr gL,

a) ce® + e b) e —ce™ ) (eg+cpx)e ? d) (c; + cx)ed*
7. st w5 (D - a)'y = e™ ol QAR USA (PL)  wovercomecmn Ul fa) =0,

a) i—;e“" b) —%e“" c]fr;e““" d) ’i;:eax

@




a) le~x b) --;—e"" c) i.e‘x d) - %e“x

1
9, g COS3X = —-omomev

a} Esian bj - %sian ¢ - % cos3x - d) % cos3x

10. T )xc032x B seimasen

a) [ ——(bw)f( )] (D)cosz;r )[ T (D)f(D)]f (D)COSZJC
o [x- ot ™)< 25702 d) [x+ ot (D)]mceﬂx

Q:2 ol Aot YAt S504l vcited 2N, (8¢ el £2) [20]

L A eQuct ABs Sl ol ¥ BFAB U s2(R2tel B,

2, 9 Auel B AR ¥fAd i@sﬂ 8 dl 4B +BA ug 4R AB\s B.

-3
3 4= [_2 s ouds={z o] Qasaa,

6 5 |
2 -1 1 .
4 % A=[-1 2 —1]dl 4 o cutals wllseg Akl
1 ~1 2
L oo _
5. A A=|0 1 O]cﬂAcﬂ cilaldls oflgl .
0 0 1

6, [é ﬂ W 3A-3R ot o) YR usIA,

7. G%eﬁ : (D3+6D2+12D+8)y ={.

8. Gicl : Fme“.x

9. [@Aset wdls2eL (D — 1)y = coshx of y2s RDA (C.E) A4,

10. (st wls2Q (D% - D2 - 6D)y = x ol QB2 st (P.L) el

11. @se 005 (D% +2)y = (x? + 1)e™ + e cos2x o y2s QB (CF) A4,

12. el Geleaq il n salte] ¥HURHIGlA Yeu Rse ylls2u vuBd 53,

®



Q: 3 (a) Aelsotl opausieal URad w2el Rududl lfreversal law) R el wud wldd 5. [5]

1 2 -4
Q:3(b)AWRs 4= [o 3 1] AR wuA QHRA AR o wanou d{ld eaddl. (5]
5 -1 6
OR
Q: 3 () Aullsetl oyEustRell sl e cvlt Aol Uilold 52U [5]

Q:3 (b) Heltl 3, £35 W2 AQS 4 o P+iQ oll voto? eigul calell usta 8. wul pad @ s

Aldls B, [51
Q: 4 (a) 3Q-3Mceot ol YNA AR uat ufold 53l o [5]
i 2 0 _
Q:4(b) Nlls 4= [z 1 0] HER ¥A-30ce ol yRa UL [5]
0 0 -1
OR

Q: 4 (2) cle@ls R uA cla@s ¥R cayd s ual Aleld 53 5 2l cualds wka

oL et ol @ cua®ls Heat woll b «dl | . [5]
3 10 5
Q:4(b) w0t AR5 |—2 -3 —4] oll ctai@s Yel Axe Aa voEU cllel@ls ual Q. [5]
3 5 7
Q: 5 () Rsct w5 (D7 — 5D + 6)y = 4e* A Wl y(0) = y'(0) = 1 wlax G3ell [5]
Q:5(b) st alls2w (p? - 6D+ 5)y =3 Gl [5]
OR
Q: 5 (2) w5\ D)y = ™ ol [AB1e Aset G3el Radl, Ul f(m) = 0. Ut m AN B, [5]
Q: 5 (b) g0l (D3 ~ 502 47D - )y = Sinkx GHAL [5]
Q:6(2) ’li%l_@td W i WA 521 3, -m—(%«issinax = W;—l—)sinax wll @(—a?) # 0. [5}
Q:6(b) [Qsa wlsw (D2 - D - 2)y = sin3x B3 [5]
OR
Q: 6 (a) uuuRuefla Yru Rsa wisw Ghctael Ad uAl [5]
Q: 6 (b) [Qsct wllsWL (x2D2 + 7xD + 13)y = logx 3. - [51
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