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Q:-1 Choose the correct option in the following questions, mention the correct option

In the answer book: : (10}

(1) Characteristic roots of the matrix A = [g g] are all

(@) 1,3 (b) 3, 8 @ 1,8 d)7,8
(2) If a matrix is of mXn order then each column has

(a) m elements (b) mXn elements
(¢) n elements (d) mn elements
(3) For any square matrix A the matrix A + A" is a
(a) Zero matrix (b) Symmetric matrix
(c¢) Hermitian matrix (d) Skew-symmetric matiix.
(4)If | A+ 4 1{= 0 then one of the characteristic root: of A is _
(ay 1 (b) 4 (c)-4 (d) -1

(5) Characteristic equation of the identity matrix I of order 3X3is .
(a)X +1=0 (b)x -1=0 (c)(le) =0 (d)(x+ 1) =
(6) The complementary function of (D? + 4)y =log, 2x is
(8) c;e™ + ¢y € (b) ¢;e* + cpe™

(©) (c; + ¢y X)e** (d) ¢, sin2x + ¢; cos2x
(7) The complementary function of (D - 3)2y = g™
@) cre™ + ey ™ () (¢ + e x) €
(€} (c1+ ¢ x)e™ (d) none of these
(8) The partlcular Integral of (D+ 2)y =¢"is
x3 X
(a) '8— (b)= 5; ()= "g" (d)5 e

(9) The particular Integral of (D2 +25)y =sin 5x is
X X . X X .
(a)— (—1—0) cosdSx  (b)- (—1~5) sindx  (¢) - cosSx (d) = sindx
(10) The particular Integral of D*+1)y= 2% is
(a) x'— 6X (b)2x’ —12x  (c) X +6x  (d)2x +12x

(1) o [P-r.od




Q:-2 Answer the following questions in shott (Attempt any ten). _ [20]

(1) Define a diagonal matrix with one illustrations.
3 -2
4 6

matrix Q such that P+ Q = A.

(Q)IfA= [ ] then find the Symmetric matrix P and Skew-Symmetric

(3 If A =3 is a one characteristic root of [1 ] then find its corresponding

0 3

characteristic vector,

(4) Explain, Why in general (A - BY'# A”-2AB + B

4 0 0
(5) Find the characteristic roots of a matrix l 6 3 0].
| -7 9 2
1 2 0
(6) Find the characteristic equation of amatrix A={2 -1 0 |.
0 0 -1

(7) Lety; and y, be two solutions of a linear differential equation

d™y a1y .
o +a 1 +... +a,y =0 and ¢;, ¢, be two arbitrary constants.

then prove that ¢;y; + ¢y; is also a solution.
(8) Find the complementary function of (7D2 +12D-4)y= ™,
(9) Find the particular integral of D -Dy=x"
(10) Find the particular integral of (D*- 8D+ 11) y = cos3x.
(1 I) Find the particular integral of (D*- 1)y =sinx.
(12) Find the particular integral of (_D3 D +5)y=¢"

(Q:-3(a) State and prove reversal law for the transpose of a product of matrices. {5]
- (bIFA= [_01 é], then find out the values of a, §§ such that
(af + BAY = A, 5]
OR
(¢} Expand: (A + B)? and (A + BY'.Where A, B are any nXn matrices.
What do these resuits become when A and B are commute? [5]

(d) Show that every square matrix can be expressed in one and only one way

as the sum of a symmetric and a skew-symmetric matrix. {5]
(»



Q:4(a) State and prove Cayley-Hemilton theorem. [5]

1 2 3
(b) Find the characteristic equation of the matrix A = {2 —1 4} and verify
3 1 1
that it is satisfied by A. [5]
OR
(¢)If S is a real Skew-Symmetric matrix then prove that I - S is non
- singular and the matrix A = (I+S) (I SY" is orthogonal. [5]
(d) Find the characteristic roots and characteristic vectors of the matrix
210
=0 2 1}. Bl
0 0 2
Q:-5(a) Solve: ( D’- 5D*+ 7D - 3)y = cosh x. [5]
(b) Obtain rule for finding the particular integral of f{D)y =¢™,
Where m is constant. | {51
OR
(c) Solve: (D~ 3D + Sy =¢™ ; [5]
(d) Solve (D* - 5D +6)y = 4¢" subject to the condition that
y(0) = y'(0) = 1, Hence find y(16). [5]
: o 1
Q:6(a) In usual notation prove that }TS e V=¢" 0T V,
 Where V is a function of x. [5]
(b) Solve: x° = + 2x° + 2y = 15(x x). [5]
OR )
() Solve: (D* +2)y = (* + 1) & + &" cos2x. ‘- [5]
(d) In usual notation prove that RD_) xV=[x- ) f (D) ] ; (D)
Where V is a function of x. [5]
7'( I
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Q:-1 oa (usen wade, 58 08U sl 2 e GriRadlnd ., [10]
(Hafas A= [g g]«u oyl g s vllal 9.

(@) 1,3 (b)3, 8 ©1,8 7,8

(2) %L Al mXn suAl QA dl AL €25 vl &Ad,

(@)muzdl  (b)mxnued  (c)nuzd (d)mnuzs
(3)NAN D AAs QA DA+ A B

@)y Als  (b)alad Ay (o) buslat AR5 (d) (Aol Al
AR [A+4]=00ad A Afasunfsya B

()1 (b) 4 (c) -4 -1
(5) 3X3 suL Asu Al 1 11, R CEREEN] b,

@x +1=0 (b)x S1=0 (@) (x-1’=0 (d)(x+1) =
(6) (as Q{fﬂ\‘s%‘l (D +4)y =log, 2x @ YR [3«{‘12{ 3,

(a) c e+ ¢y g™ (b) cie” + cpe™

(©) (¢ + ¢, %) ™ (d) ¢; sin2x + ¢, cos2x -
(ND-3y=e"4wslRa b

@) e + ey (b) (¢; + ¢z x) €™

(©) (¢, + ¢ x)e ™" (d) 2uuis) Asun AR,
®)(D+2 y=c* A ke i __ 3.

ex ex x 3 X

(@ % bz O @
(9) (D? +25) y =sindx Al Gilre G B,

(@) () cosSx  (b)- (S)sinsx  (©) = cosSx () = sinSx
(10) D+ 1) y = 24 [l G D

@x-6x ()2 -12x (X +6x (@2 +12

@ (p.1.03




Q:-2 12 2l wsodlniie] S1eugt 10 wrledl 2531 arenen 240,
(1) 95 Gergryl Al (Qsull AsAl carval i,

[20]

)N A= [z _62] g2 L 2Ad Alhs P (a-qud A5 Q e bl 5 4]
_ P+Q=Aua,
(3) ol A =33 afuy [é _3 ] 4 95 o vily §a Al dd 2o g lag
R ),
(@) s A3 (A - By A7 - 2AB + B ol wiz i b, dwenel.
4 0 0 '
(5)afs|{ 6 3 O] AL A& (s vl 2,
-7 9 2
1 2 0
G)aasA={2 -1 0 } o gl s 2uflsRe, Ak,
0 0 -1
n n-1
(7) R vy, yw (Gsy w0l sy in +a, Ln—f +...ta,y=0

AL 8 63l A C;, Cyraz w3l 82 dl wlfid 2% C vy, + Gy,
gL d-l G3u B,
() (TDP+ 12D - 4) y =&+ yrs (492 A4,
(9) (D’ - 1)y =x* A Cufkre G3u k.,
(10) (D* - 8D* + 11) y = cos3x -l (larwe G3u A,
(11} (D*- 1) y = sinx - @Rz 63 4,
(12) (D’ - 2D +5) y = ™ A (ke Ghu 4.

Q:-3 (a) Alousei opousiel ulad uizAl Eududi-l (reversal law) (2 wil

e AL,
) RA= [_01 é] B dl @, B 1A Gudl ) 3 ¥4

(al + BAY =Aua,
OR
(¢) BizRa 52: (A + BY @3 (A + BY. ##l A, B9\
nXn $H-AL A3 Y. A 24 B augdll a dl 21wl ¢ wil 9
(d) a5 % £33 Aww AsA Alud 2t (2-2{hd AB3A
AL 2430 A4 A eaildl asia P,

(2

5]
131



Q:-4 (a) 0200z wha ull A wufbaa 521,

1 2 3
(b)alasA=12 -1 4] o g lsegL Andl 2 A5l 3 Al
3 1 1
A Q4 A8 B,

OR
(€) %1 S ciralts (12l AR5 A2 dl i 52 Y [-S 2uun-a Al 21
A5 A = (I+9)(I — S) ™ Leibimial b,

210
0 21
6 0 2

(Q:-5(a) B3 ( D’ 5D*+ 7D -3)y = cosh x.
(b) AD)y = ™ A [free G wlaarl (A4 Andl, il m 244 B,
OR

(d)alas A= AL BLs el 2 g s Rl k.

(¢) 63 (D* = 3D + 5)y =¢™
(d) y(0) = y(0) = 1 2ol 2Ae43u A3l 5201 (D*-5D +6)y 4¢* G,
y(16) waL A,

Q:-6(a) wuliet AN AL AT — Loy =g ——V,

f(D) f(D+a)
oy V o “l@t X (4929,

(b)@%@l X +2X22—y+2y‘“15(x x")

OR
(©) Gy (D*+2y=(+1)e" +e cost

(d) vafbd 3l Al 53 f_(_)XV [x - —(5)- D)= f(D)

ol VA Au X A (34a B,

(2.







