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Answer question 1 compulsory. |
Answer one question from each unit.

1. a)  Define rank of a matrix
b)) - , 0 1
Find the characteristic equation of A = Lo
c) i

21
IfA= [1 2] then find the eigen values of A
d) Define integrating factor |
e) Find the value of *m’, if ydx—mxdy =0 is an exact differential equatlion

f)  What do you mean by Linear differential equation. , |

g :
Find the general solution of % -x=0.

h)  Find PLof (D -2D+1)y=¢’

|
i) !

I . c o . .
Evaluate Fsm 2x where D is differentiable operator with respect to X.

k) Find L{z'}

I
) Find L {iz} ‘
M

|

J)  Find the Wronskian of ¢** and ¢™ 1‘
|

Evaluate I t*¢""d using Laplace transform
0
n) State convolution theorem in Laplace transforms.

Unit -1
2. a) -1 2 1 8
Reduce the matrix | 2 1 =1 0] into Echelon form and hence find its
3 2 1 7 |

rank
b) Test for consistency and solve the system of equations
x+y+z=9, 2x+5y+7z=52, 2x+y-z=0

R |
3. a) Find the Eigen values and the corresponding Ei(g(:.n 1ectors of the matri‘lx
-2 2 -3 '
A= |2 1 -6|. ;
-1 -2 0 |
b) 1 |

Find the inverse of amatrix 4 =| | =1 1 | using Gauss Jordon methad.
1 1 -1

(14X1 = 14 Marks)
(4X14=56 Marks)
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a)
b)

a)

b)

b)

o Unit -1
Solve 2xydxH(x" + y )y = 0

It 30 of a radioactive substance disappears in 10 days, how long will it take

for 90% of it to disappear?

(OR)

A body originally at 80"C cools down to 60°C in 20 minutes. The temperature
of the air being 40°C. What will be the temperature of the body after 40

minutes from the original and when the temperature will be 45°C?

Solve i‘}l= :
dx x+y
Unit -1II
Solve (D? + 4)y = sin 2x.
Solve (D? - 4D + 4)y = 8e* sin 2x
(OR)

Solve (D*-6D +9)y = ¢2/x? by the method of variation of parameters
Solve (D? — 3D + 2)y = xe™ + sin 2x.

Unit -1V
Find the Laplace transform of £ cosh
Using convolution theorem, Evaluate ™' | — L =1
(s*+4)
(OR)

Using Laglace transform technique f{ind the solution of
(D*-3D*+3D-1)y= e'; y(0)=1,y'(0)=0and y"(0) = -2.

co2
CO2

co2

CO2

CO3
CO3

CO3
Co3

CO4

CO4

CO4

20MA001

L3
L2

L2

L1

L3
L2

L3
L2

L2

L3

L4

™
™

™

™

™
™

™
™

™

™

14M



RAPATLA  ENGINEERING coLlEqe, BAPATLA 0

DEPARTMENT OF MATHEMATICS
L _bji‘l‘ (ERCJ“_[E‘ / Supplc mmJ(md) DEGREE ExAMI NATION
_L'u\(‘m Lf}kd(‘()\([ (\nA oDE .Sd\eme O'f E\Ialua{‘iﬁﬂ l-_[:la“l“. 8023!

( common 4o ol branches)

| (a) Bg\f\\\)m( a mo:Lri"Lf A mcitnd w Aid o be 6\6_W‘i‘mmkh
u\kn ) Re \-\Ng teart one mon- gho rundl o& ddan 1, amnd
W evory rand) of adun ha}\m thon T Vomichs -

0 G - (73]
The chanadoude equation of A 4 H _;\]zo N
(©  Given A{a" é]
The chonadoudic equalion of A ’E'f 2ﬂ'}\l=o 5 A-uAt3=0

\d) ﬁﬂla&_ot_gﬂd 653_@ Semaomes o &Mmm'ﬂx

W et exad Can be made 40 on m&l).{lqif_

'[quﬂ called am Qm{ﬁﬂakc&(ﬂ\d B““Bl

C’LhO‘ﬂ bd Qa MC\EJ.Q

(€) adl——mi Ja:o W% an E'LoLCt DE -

- 2 (m) S 1=7m > -]

'g—d(a) 3%
) A DE & hoid Jo be Jimean Ahe chpmchwd} Vmiabh
o ALf)bowr{iLal Cocbb&wr&/& occwn wn dhe %uvi (dﬂ\_u
aond mk rnuLuLPde ioadﬁm-

“The /.{'(m\clojtcl -Lﬁl/m og_ Qa Lﬁxqc\h DE M _EEL-T P(ﬁt)aza(%).
dx



)

.'.‘..( .'»"j“\l‘k}{lt {(“\H’\ 4 LDl"l,) A=0, tohaht b+ f‘—%

‘:b’; ﬂ.\kll(l'ﬂ‘il(lf C(l[tcftl_-on A D?‘,_.l =0
3 (D-1) (D4 0+41)=0

> D=1, - ira(
o e[, 8
Thae G‘&LT\.G‘L(LL /)O’Q.M:LOT\ oy = 4 “:_‘, e /E[ 1+ (z Sin“5- t]
X A ’l.v e‘x.
b TR PI N P S EINY (o GIY
l i - )d ‘ D-2D+! 2D-2 =
(1) ' claex = bt smn = T Sin2x
D'V _21/ Ll
rd G ot
) 7 A - :,A e e - _,3@_ .
W) The whonskaam of € on 3 & ™

In
(k) L[a}‘] - L[eJE E] :—S'_‘Il;g

R
W [ de LW

tonuslubion thedum  4f U {;m} () omd U{Fw]=3W),
T«

hun L"{ F05) a(s)} f*xq - S{(u; g -w duw

\h}



R
\_3 T
[; ¢ € ¥-l
Ryt 3F, _
coyooz 1V %
o 0 g 16
o 2 4 2
EF-j-ZFa
=1 [ 2
-~ O 5 I l&
o 0o 1z ¢l

“The flank. !‘% A £(a)y =3

7752, 214y -3=0

wn  fqu aliorv, aru ’JJH—rZ =9, 241+ 65 a-*r
1d an dhe 'rr\,(ini.'ﬂ

Q%M./. Com b Tupluses

2(b). G

Tha %bj&in iJUr.'um of
equalion o A%=B.

(334000 (2]

=

TR Ik

Covadin (AlB] =] 2 5 7|52
7| 1 (O

[\3 n =

f" —
Pa"'ZRl ’ Pz,—a'R|
v 19
~1lo 2% 5 |34
0 -1 -3 [-I¢
?JP\?J-fPﬂ_
TR
s 3 @ lag | - Slali= FiAsE) = D=3
o O —L'l—E.D

T equoliont auw -47=-20 = 125

24t 51 =34 2 4=3
’H,jﬂ = 1=
LCT\.’A/&UIJ ornd ‘W a .lmu,cvu /,JLLLUn

Herna  Jhu F."Iu.n“imn’. aJu

/"Ni J/. /{JLU*JI‘L'fI A, (_".ld,’i) z (':3.5)



a) Gorenr A -2 P -3 (1)
co1 -6
-1 -2 0

e chanadoudic Criuc{utm of- A w [ A-ATEO

N p-A 2 -3
- o |-» -6 [=0
-] -2 =A

N ,\3,' AL- PAA-45=0

S A=-3,-3.5-
w{t.ﬂ A= =5 The cé’mwpcrmufna eLaan \IE‘CLSM e X, ® (-2,1,0)
Xa: (?)IDAI)

when A=5 o the (ém(kpcmc!xima C'Lam veddl a8 Xa= (r,2,-1).

3b): Gien  A- &_:_: :‘J
\ (|

, -1t 1l o0 O
Comvider [A:§3]=[| -1 1 |lo 1 0]
{ +-1jo O |
BAR, R3+R| R, K
- e
- i o O 4 11|y o0
"‘{00 2 | '0] ’“’(00| Ve ‘2 O
o2 o |1+ O o1 0y, o'l
-1 t 1|1 00©° p_f, [~V O V| © -fe
Ri3 o o 1 0O ‘/a 0 ‘/3 \N o\ © 2 0] '/Z:
o0 |z V2o o o \yg Yo O

-1 0 Olo "'fa"/Z, | 0 0|0 e \/Z'
R‘_R3~ o | O|Ye 0 ‘2 wf' o+ 0|Ye O Ve
o 5+ 0 1
A - | oo & 7 z v 0!
L L0
2 I



[unTT 3] G)

L) GRuen DE Ela di 4 (1\"*3” da 0.

Heve M- Cia anJ N = 'lv-fd\rl
>2M .21 and AN oy 3‘1—.3_'11-
° oxX 2 2%

Thaw 1he Eciucit.(cm o exad ardl _.j’/g Aae,l.ihcm 1
J M odv A g ( Towms oﬁ N mﬁltmdhxnha 7J dd'=C

(g toretant )

= 3‘ Eld dx 1 S"dv ddsc

(j ervedant )

3

S B d
= 1d"f__,_?_)_.:c,

L5 fadpkamt ot mﬂam{'

L W x the cnmgun{l" 0{; a K'que
Deca LC‘LUJ é}_l__ o W = U= é
; ' 4R - N " iy
frd X W be e amdial armowrd ok nadio acive medial P
be, U= Uq shen =0

from @, C=Uo
_kt
w-u, e —®
Gven 307 °f nadio adive mafoual chAcLPPecmcl ajtur 10 A»g/x
| = O—Iuo

3 mﬂum 4 - 10 c\md( , W= Wo~ 307 o’ﬁ‘.uo

fem@®, K= g5 In (57

kL
Cus U, € —E‘ﬁLO-“r)__,_@

hi VUL '{D Ek'ﬂ({ +, LI.SQ‘L[’(\ = Wy~ 0. 06_ U, = o1 U,
'j:_- ln .—'——-J
-f’:cm @ 01 U= Ug @ 0 (0-7

5 b - Lhlen L gyss deg.

lalo-7)

1) dnks 64-55 (Lmde) do duappan 707 o adio adive

Llb)

LI W

‘};-_ '
,.',,L,',’ SR RN (* nn 1 E.lx]k nr\l ‘
; (



\,‘_\‘\

5(b)-

(tR)
(td € ke he t:mfﬂalu‘u of e ‘wld ot (\m%!
\:\\l‘t‘*o e the e .“r(,‘[ntlflf f‘ﬁ ‘iUUmwr\r\U\d
I

ll e

i rluum

By ‘\\(l\:{\“l\“\ ‘nu‘ °6 ((\t*(l'ﬂ(] , O: 0,
\

'\;1\'gﬂ Lfo

Lf\.ﬂl ltmptkatu)u 06 :U;l Ecct W B0 C

e Q- 80 uﬁCwn 1-0.

R ~klo) -40.
frem(@), %0= YO+ C € = =40

And (bha

—_k 4——’C)
0= 4o+ 4oe L
Ao Joro o h“ 20 mumadis MPULM %'m mld
. g-to whm t-2o0
$yom@® , 60=4o+ 4O EKP‘OJ N _a'o In (%)
£ i)

20
. 6= 4o+ yo € L(n("g)
when 4 Lo mins G = LOo+4O €

-E: 2o \n(f‘g) - LD ™MUINS -

"
S
o
~

when € =457¢,

In(2)
Given DE w4 _itl_: o
dx 1+a
Q‘\[ ')L-ﬂ‘d:‘t
dt 5 d dt
514 9 ” é_ﬁ, o
- fxen DE be comas |
L SR U
dx | i
;\)_t, CHZ = di
441
> fi- 4 )L

5 1 —!ﬂ({“\‘ = 4L

5 - \n(uauj = n1C

S - n (a1 g41) = ¢

9 Ll
'[
’



TDN‘ETE{j!
Elay (. . g .
o 1A quiin DE & LD'f'-iJa - SN2y

t\tdll.xona Eoluaimcm ¥ D4y=0 > D=1I2i

CF - ¢ whed+ G Singx

PL - Snet

D% Y

= X Singn
2D

= X _(Sina'l dx
c
1 (’(‘M‘) - =L 2

= —E;:— a (_l_
(5 W g=CF+PIL

Herur the d e
G

>q=G @2t &

ox .
6(b). Giuen DE W4 (Dv-qo—rh)d=8e Sinax
Au;uLamd ervxa'hcm ¥ D~ 4DHY =0 =

[ 8
CF -la+ )€

(b-2) > D=2.2.

pT = _ ' 8 eax sin2 X

Dy D+Y

| ea'l snex

= 8 ——=

(p-2)"

= %621 | Slﬂal

b ) .
e - sSinc L



(UP’ - (%)

‘ " . X
' (S18U ] Dt M ( nv_ 6D *QJ d » _t_‘_—.
e i v,
'.'*“'“L“"i( e‘f““{m“ MD-6ptq =0 7 (n-3) -
5 D=3.3
31
Ch = ((‘, T Ca'l) e .
leve 3% e
Heve y B ¢ i _ )
i€ d| . . da = %€ o X —J-f—'lv
L 1 31 2L (98
Ama w- |0 Qe 63 *E ) eG,'JL J - e
' | Ky | o 3 3
d dz € 31€ +C€

1he "ITLL—mC({ c‘-& UOJU:.CU'LChO—n 06. PMN'TM;

K

W |
X 21/\/
1 x a7 [ e e /x 1,
:‘3‘(” eAdi‘r'le *"g’f"d
33 €
€
|
_‘93’1 ' o dy 4+ e ___'\_,_?C")(

e | 3% )
7b) Given DE LDY'BDJrE) a—. 1€+ Singx.
AtL’LLLﬂJIa ecvm.tcm 44 Dy- ap+p=0.= D= 2.

A ex
(F =c¢ce + €

PI = .- (1961 + sin2i )
D-3D+2

X S ! sinzt
{ . L
D-3D42 D

il

cx SR I, Qe ' sinak

(+3)-3(043) 12 -(3012)

L 30-2  ginex
pD"+3D 12 “(10-Y)

.27 6 &2 - 2 Sn2)
BERCE (Guagn -8 TC

2%
= -36-4 P
1 \ ;
» - (3 - Sin2x
)_T(213)+20( J

0

A1 (‘_ D‘an] () + - (3tepza - sin2x

1]

2o

-

" 4.4 71 .
. i L _ 1o (3 fe —Smax)
Henu a0 W y= (PPl >g= aet Ge ___el‘ (22-3) + 55 (3



[ UNT TN ’

Bl e e l:“{“/- ( £ ¢
S

N L[c“{_:ﬁh+]: f‘m(’s,__ _ E%E;st
S
([n(g a) - —-(n(S-rb)]
(\‘ s+b" ]
- {\n (ﬁ%%)f B
= ot - \n("&ls J - (S)(b )
glb). | [m] = ‘;‘a"]
-+ Smal * = cinzt
- L fk gin2u s(n(zjc—au) du
| 4 tld
= 8 g{m(uu —2t) Cﬂﬁa] u

t

0

[w) -u cssajc]

( SmEJf 1 ngg_{] ' Smal _2t ccﬁzjc]'

1\

q. Given DE R LD _ap+3D-




2 v | M
)8 Y- yloy- Silo- d"(0)§ -3 i Syj(SJ - Syqlo) - d'(o)}

L

-{?‘ﬁdts) }-3(3)

(8 nP
o ;! 14 v 2)
- ¢) (8725 435-1) =S +35-1 = ——
O +35-1) -S4 e
> q© (s-1) - + 8 -35 41
(5-1)]
= S €3 I S35+
(§-1)6 (5-1)?
T €3 N SN {00 ol Ca
(s-1)b (s-1)°
:
. _ _J_EJJ_‘ i | —
K 449 = (5-1)® * S-1 (s-1) (s-1)°
]
= a . {—(S‘_T)(, S|—l (s-1) ($-1)
S S 1
> a—ae{—%'\'e”e{ ea|
' v
> L O R SR S A Y
% d = € [:'é'(')” z :I
[ —
Scheme PT?.POLWCl ba
M. SRUTANA
P soodhic asst  prof ‘
L) }.oof M Hhemotics
(‘DY i VLJD/Q Sc».roucD"“v DgP 0-? o
HeD ok Mot BEC, B“P“Ha
Dr. P\l“ QT\R’\DH]
PROFESS  HE __)
DEPLRTIEN THEMATICS
EAPATLA Lial'_hrﬂ JCULLEGE
BAPATLA-522102
7)5.va8avi - BEC
LA i [% sl O
) !v (S \,@\AJY:;:/\D-LQ o= 8) b‘ﬁ_ﬂfj_v,&ﬁﬂw”(ﬂ — ANUCET
o e l‘ s 1 PNV
; . k= T q) Sk. ASMATARA -~ BEC
- H.):}}a(aﬂ e (T ST “’)Ccopt-f'?JV" ! Lawreo— YV PSFC
$ DA ST Sorp - MG

M Sugo—o BEC



