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ar/Supplementary) DEGREE EXAMINATION

Common to all branches

Linear algebra and ODE

Time: Three Hours

Answer Question No.l compulsorily.

Answer ONE question from each unit.
1.  Answer all questions

|

. el 2
(a) FmdtherankofA;L 5 0

Maximum: 50 Marks

(1X10 = 10 Marks)

(4X10=40 Marks)
(1X10=10 Marks)

M

b)  When will the system contain only unique solution in non- homogeneous eqﬂatiops? M
c) 1'1 2506

Find the Eigen valuesof [0 3 —4 M

| |
10 0 4

d)

Solve L 4 x’e™™ 1M
e) Whatis the standard form of Bemoulli’s Equation? M
f)  Write Growth Equation. M

el d
g) Solve —¥+5—1_+6y.=0 1M
dt dt

h)  FindPlof (D? —4)y =€> e
i)  Define Laplace transform IM
) s°—4

Find [ [ - \ oy

s )
UNITI
{ Laitelsiaed
2. i) Find inverse of the matrix A=| 1 3 =31. M
: | =24 -4 :
~b). Solve theenjuations 4x+2y+z+3w=0,6x+3y+4z+7w=0 and 2x+y+w=0 5M
| (OR)
nd i AR )
3018) _Find Eigen values and Eigen vectors of the matrix‘ 6 .7 -4 :
P il A
b) Verify Cayley-Hamilton theorem for 4={ -1 2 -1]|
A lonisli 2 SM
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4. a)
b)
S. a)
b)
6. a)
b)
7. a)
8. a)
b)
9.
a)
b)

18MAOOL

UNIT II

ay .
sotve & = Sin(x + y) + Cos(x + y) M

dx

. dy .
Solve (x + 1);‘— = y+e(x+1)? M

(OR)
4 2 4 2 I, Q _
Solve(.x. -2xy°+y ) dx — (2x y—4xy” +Sin y)dy =0 sM
If the temperature of the air is 30°C and the substance cools from 100°C to 70°C in 15 minutes. Then
what will be the time for getting the temperature 40°C. 5M
UNIT 111
M
> dy

Solve 'i +—y+y= (1-e*)’

dx® dx

d2 d eBx
Solve de; - 6% + 9y = —- by using variation of parameters M

C x
(OR)

Solve (D2 -2D+ 1) y=xe'sinx 5M

t

An unchanged condenser C is charged by applying em.f FESin ( \/—) through leads of self- 5M
LC

inductance L and negligible resistance. Prove that at any time t, the charge on one of the plate is

t
Cos

_Eg[sm __
2 VvLC ALC

(). Find L[fe’”]

(" otai
(ii). Find LL ¢ smt]
o 25°-1 )
Find L [(S2+1)(s2+4) )

Using Convolution theorem, find L“][

By the method of transforms, solve

!
)
UNIT IV
2M
M
SM
(OR)
1
(s+D(s+3) 5SM
d*x dx

dt?

—ZEFH =e' givenx(0)=2and x'(0)=-1 smMm

Scanned by CamScanner



W BTech CE_e,awLm) Deﬁ«m (o nalion

= -1
Papec : Lineay a,[ae,b(a omd ODE ( Sew )

2019
paper code! I1€MA 00 Pe Cember
Scheme of evalualior
— e
Cowomow s all bfanC")LS
I Ancwoer ONE quesliow
A= I 3]
(@ 34'\/0.-0 that [’1— o ¢
' 2- _ *D
The Selond OV il Il" °) le-nal ss >
The lar v ovdu Of nor)—vam'.chlfg‘
yonkKlA)=2
(oY)
=( 1 2 .3:]
? ["2/ o £
R, —> Ry +2F)
~ |1 2 3]
o) o L Z,meus .
helon {000 e e of TP
Tk is in éc on ,
:ela=2
has
- u_ar,'d').s
(b) s ’J’CA-'B%'W ,o,komoﬁenwu.s e

no0
£hen ENC ;Zd'ero of

0”“7 Luigue Colulion:
S— | 3 and '7‘
; sl es o;{— N b ave b
(© The ua:mv’ 5 3 y
0 0 T
' q/l'm [}
belause it 1S om upper ")’w/»cmﬁul
o~
() Fen £hat dg;;we,
= T ord™
—1
& ~
=) c_g"\{o’!']’:"’l ol @

Scanned by CamScanner




Ent’ei«alfnd o betsides

y iy o ?
c. =1 +C
2~ 2

kS
= 2y _ g +2L
" Re T
v, 2c
at 3
= g__T «.-,102[3 2

e %’loa[%’q}—r%‘c}

' Y 1'S
&) Te Stemdevd .—,tmm o_{' &e\(rpu”)l eyc.wl’on

AY 1 peny =G
dx

) . CE_)'LNJ
4) The avocof:h e,yual’."w IS C_;’T'izlél\l [ —

' Y. &P tb=0
) The 4 'v'"af'a uruah'm e D SPT
[ (W] )
= pLDID+2-LP
= (D—ra—)tpﬂ,):o

, g -3
' = - 8 |
B ‘D —Lt‘ '—gf

c-S(9)= e +G*e

+3)=0

h) o find pI

22
R
'J’ pz2, It 5ou o : q‘é_.,(_
g o5 ¢ »
Hurychion of + Aefned Aor ol b7/
) et Afto b = &OWanﬁfD’*ﬁ of fi), clenoked g

|7‘
Life) = | St frpdt
¢ o Pa\«aw)e ker

L), 'S Ao fned &3 |
provi cled that Ehe /nl‘.lﬁrd ewick | ¢ 1
whith May be veal o Cowpled. i

Scanned by CamScanner



R o B, Ra— Ry +2-F
l l gl e °
~ - ) |~ | (6]
o 3 _9 9 (o] |
>
2, - = .
| | R °
~ | “3 - -
o -» > ¥ °
2i— Edfgl—-, Ey - K}_—)—),ﬂ;-
~)
" | o) ¢ | 2 > ©
L, 2T 4 o
9] | 3 "35, a/‘
(® D _,.(_f | ! \
. ! o 6| 4
O l -5 =L
() O | -
T

-C"‘* V- \,\

\

©)

Scanned by CamScanner



B -6k, B 2 Kt

Jfr oo s 1 4]
1 =2

S
o O ~) -~
ﬂb ? Y

~ 3"1

. fl- 3 | =9
_€ -1 -3
I

-~) -

- —
T i 9
U J

ve uahdf)_( ave ~
B The Jpvew ) qq-}»?fr-i’l”f;w'()

G —-I'ZV +4yg +71L0=0
2oyt =0
=0
The QYS)'E.») Cem be (/01'5}'}’-6% < AY\

t'S“r“" o
4 2> o\ .
- lo
& 3 4 - °
2 | 0,,Lw
r
Tre Coeffitient” mabvn A= | Y 9 1 3
6L 3 g 7
| 2> ) o |

QLGP“U"X‘ +thHe Co&f’f#dtn{” ) ab¥u ,Qf I echdow Ffoh")/

e 544’ £y o Ra- %ﬂl} R — Ry-igl

®

Scanned by CamScanner




—~ y 2= ) 2
© o0 (.
v O \ )
Ry -2
-~ u o > )3
o o o |
vw o O ©°

' n oo = Y ,
Sim-= 2, Num Dov O:" “ boun cohrithy ﬁ,vg

CQinl Yén , we ?d" ’qofﬂln::‘q ol
infiu.slf A be, of S :b .
4 > | . v[=\o
© O | J T o)
6 o o © Lo

=0
(":"\fa"\&mg qq—\-?ra"f’k’l’&w

myz U-2=2, Ene arbitery
lc & vaviadou
(e w= k), Ooew §= 7K
e Ut

“\btfo (et el -
r . () (6+1e)
s The Cdulfon 15 = 6
L gy -
Let K=l U=l _ -1

(%)

Scanned by CamScanner



2) The Vi medvin Q= [& —6 2
~ - T 7Y
2 -y 3

% C‘l" &?L{.FJ-TOY\‘ Y IA’ -TI ':O
gy~ F_
-t 7~ T
> 4 37

= pho e NF TP

. 7\90, 2 {\5_
e value N=0
C?f/) cohe o yedoy Cowtepo” &7 -
Lk 1y e & & _oT) H=0
5 (A'7‘|i) ¥, =0 e (A oI) h
_ ¢ ~ * :) =0
AH=0 = [,(, 1 -4 ”IV
> -y 3 3 ;,251'2‘"

¢ b >
g —b » y_yaqlrp’ o 20 fw]
& 1 '9} %"*jh‘%p’ o 16
2 -4 5
3,Me Qas)'em hes mo
/

/\C 2"/ )= 2= Va__ﬁa_b)@.
we Com Pm MAT i

_2071=0 =2 =03

Heve 2.0,
Let A=l = 2k = 22

)
RV W G2 TE | -
R S ?’K’} eohe )

Y)’M\/l"'( Calu.rlfo‘j

l7 tne GF" vele

214
sy ;_—g
%E'_z- o baw 7\% \/ulﬁ\/' Coww})ov)a“.-v(}/

=3 9 (A-TI) =0

©

Scanned by CamScanner




b 7] RySRACR c ~L 20 g 2‘:‘} c - 22:
| -16 -§ | ARy o0 -U -
4 -4 I SRa-2 © | 6
Y o
’ - -.-_L..),.-:,
Heve YElorm=3, A we Caw Aw -4 vansbl

X4 folu}-f)bl—u,
™e Sac)’thu hes 'Y)or)—-—’hn\/‘;-/

Ag = 2A5. , Led '1;':—’(,

YAy — 221 =0 = o

A6, A23=0 =D S 2K

pR
) K )
SRS e '} . Lwlqzl,*r[ ) ]
K y ~

—21G
lc e ud?tu.\/aluﬂ'hzij

v

Ceii) hew P -1<
Care(ii) cobe u&jm veuss CavftoP"“&?f

=0 e (A ACT) 1=

(A-MT)F o
. —1 — > Ry— Ry 2R 7
— 2 QQ_%‘?&}"G"ZI oo T ,liu
g Rv —»1R3 425 o —2° " o 2o
—L -k -4 1 e 2 o o
> = fed Coluliow

te
Ne2-, =3 omd NAew tne Qas m
T/

e Cem rfum. N-A= Z")/;’ \/a.‘\ﬂ'cf‘s(c.

- —2K
-p (4 A=Ky EHer ALy )

—J.ICI
<)
s -
by v A= [" .
1! 1 3>
“The ch efu;t;or\ )S ]A 7~
P
e o 2z 7 =0
l -~ 2T @

Scanned by CamScanner



o PRepTAI-GE0
| Caa(c that

Ca.lur.— Hawilton Theovon

Every Squae mak~vin
2 AV +FA-4T=0

-

“To chow that A

[ < 20 ~21 1)
A”: AAS g‘ 6 ’S’_ . A&; ’—7’, 22 '2”
c -5 C 22 -2) **
A3 _(AY+9A-yI =0
L AT-CA 9 | V&Y;%’w‘.
HenCe C,a.lca/ Demni | o Theovew 13
ONIT-IE
: )
ch dj’ = gn'nCﬂ«rj()»thLm-t;r) —)
an
(et q»t‘r,b
o =t —)
'*%f'%i = d—j'x aa
gu.bglslu.r'nd’ "WG)’ Lot ard‘
At - = Sint ylont N
- (vt e AL =
? &= et (—+Cso’c+cm+
7 A% -d
[J=2)
Int’c,ﬁ(zlf’)g on both
oAbt P“m'lf £26
. okt (oF = at=2d8
- Cintt
) 27 re- [ 8T8 getc

= logH e +C

A= log( - en (7)) +C

—_——

b
Cc\l‘?sff.'e st cxon akqvec_&em ca}

G

Scanned by CamScanner



-(T/ H—‘UC"’ )

ISRy S R A
3 .
= ’9;1-17 "'L-I%T ,gr)a,

N

(:Z.L" ?’%7\/{. UL‘( > d')"

e M= 2T 2V )
_ N
oM - /L"ﬂ.b"ﬂ&‘a’ = Sa .
alion
?fﬂ/ 5 om eaact Aift &F
e Solulion TP
=C
jH a + J N OLZ'
mHonIN""‘Zf
H1=C a te/ms

n dy =¢
J@q’”‘?«‘“a}’)dﬁﬁx e

o AT g AT
? . ) c': TC
oS Ty T A LA E e

— @

Scanned by CamScanner



@b , Ba Newlen's law o,{/ Coalind

.

. :%C '{’8 o le’/ a’ We, 6»}— a bocp.y C L\cﬂz & e bef‘\) -
| ; f e
}')(al?o( Fonel e e b He«m&.— M) F"(

cl echrum and et of—
t_hc,)*of' e Suvvour '700 kel

K IS (0'0-d I
' T ~To) ewhere '
bocl l’deL )-e é/_;,}c(,’f
oty ! E

of & valy chith 13

t
e have T—To+Cle

?-i\lth. ConcblTOﬂ-S, when E:O)
when E=IS)

T:IOOO" —0
1=70c —&

From(:), 7Tb= 30 +70¢ .
— c

\ du.[td lO Ll'o

The 'f’&wpa“‘ﬁ;‘/‘“ fe Nea ot

— K¢0‘°;73’

é i

O

~ q
d v d.a" t+r=(1— e
ﬁty A% = | ))/ ; v

. ouili Cwa'
Gory A4

?N&w &T\‘L

X bE
D | o ___9:/6 _;—_/),_. e

o n ) - - <

\

1 22

3
Y T
CILQJZ%+C)/C/'0(21] £ —x=C +_ @
> £5 3 T
—————

Scanned by CamScanner




Ob Rl
walion 'S 5L ebtg=o =7 (P~ '9 =0
e L\um‘\»‘o\fT ef = p=3 3

22 2 1%
ofF = (O+GE = GE +GE
2
Let ‘a-lv:_egq: Y, =Ae

AN
iy _ ';q__a = & *O

S AL
& 03

W (‘T,,"r;)c. [H—Z?)ﬁ

PI - —T;j%l‘d'xfn X o

-2 ~e, ,—r-e, {H’)o]j

P "L‘%( m) 'A.*!""LC J’Ldl’ -c )Oi

P/é

A g'x 2
c-£= C,e. *rae —€ C”'!Oi)
—

@ (DN' LD-H)J — e T

The Auw).‘avg egudkion ’s
P
I Y = LCH'OJI) (o

w -—
plaptizo = -V =°2 7 b=b)

) L Gn
PE - Ao s e ——

‘ ¢mm AR
) Alma =€ — |0

n 2Dy 1 ~2D->-1
‘ - +ECmL
S [qg—cqvp B Y itk ]
E ~(9om ) C3) Can)

gl [fﬂl Condit Conedr § =€
q[’ﬁqg‘,,)q_—-l-co)lj

& [~ —CoL- covy =

-2(091
C.$= CFtpl = @wrcz"De, +e [ASmL ~ %
/ 1""'2—[0)
“LC”“C@’— — et [ (")

Scanned by CamScanner



. N“ q,‘—_‘-—* ’,5‘
@b ' “The Cﬁl,j;f-a%fs L d .gasz Crn
" ~
e AE s LD w0 =7 D= 2L

e in =
C.F - C,Cm%c‘l'ctcnﬂ

PT - ) L.Q‘o(%—c y Lc
L5+ (g pde s (& e
- £ ” T el
Qr),{;— - J LC
- EEo5 T
£
- - ek E o7~
- o7 T N
(.8 -CFHPI- QR TTTIL
_ zo ten =0
ke zg{:ﬂ (IE
$5 CL gn\ﬁ:fa /2'/ T
e
G{’H’ w-A e ) o\wj ] . _ £ GCn %_(:)7
Ay . & oF £8P &
ar ﬁtd% Ly ;
— L) == )Vx't—
when t=0 at ec ¢ )_si"ah"l( (o 1D @/ 14 “i/m(?f
_E (cz0= (=5 4 24
(LL > - LZI gnn/‘ // Cﬁ)(/
I$ 5‘4\(&% bK‘ ?' t: { r‘—C« L
O ee] N
toe ICnec Nt LCe)= 'g'f_; |
1,[(}5%} =3) ¢ Ry £bifﬁn5/ rﬂ?ﬂ"“’“‘j
(437
= 6
&+’

(2

Scanned by CamScanner



| eeer]

L[g'of} J-”’”d&

) =
.-’
[(rc‘ "ﬁ ,.',c(f)_g —-CD&-—Q
1 = Cok(S1)
L[ St = Cobt'S =7 ‘——[et filtj - C,g‘_:/—-——-
= t

"'I’)
@b) 1A _":f//—}
A 'LP/ J,L:' =
Let S=p , L Cp.H)CPW pr
) L:,[,l/- +3 L [ “’»r‘1rB

= K /fr/ &)

Sl S . Cin2t

~
a) E [(g,ﬁ)(gq»}) ] e
oy THYOver RS (715)] j/ﬁq) ﬁ

&bf Con\/a"-‘)
AL -4 - Lf'[;‘&/ 5“’] 3L
(€ g
$r3 L+ ) b= L—f[ g] e

Heve. JFLS) = 5;3 = LftE) T3 . ,_E—
1 = u-= L [_54-1

ﬁts)'a’; = LLGw)= 2
e &% and F1E) ﬂg(e-—u) HLL
gl [ e[ % ks
¢ ] ,t‘ P -l{_ ,.:.f‘ j [‘,t"_e’ j
= = .

Scanned by CamScanner



@.'\ ~ Eoq = "Mo)="-)
S ,,Q,.d} o=e vew Alo)=2—- f X
B ST ar r

+
A1y -2 AL L) =e

on b
plpay Leplate Trams o0 )
A? : ,[k’]_‘,L[q_ltﬂ-’

L_['wt"ltll”""c'JL n

2 [ cals) —2a) 3 +) =25

- o) ~
¢ tls) —SAlo) Ao .
-)

_ "(_S) -—2—3 +{[.S)
Yels) - €y 2 2L s

2 - 2, %yl
= awmy= [ 74 T C

Al
= 26[;-’_3&,&{'4—)5’6

‘E'V
Cap= et p -3+ ]

—,——
———

N o RARY AT Q)w\(\/
JRSEC
"“SMWULN\M M. Smdou\&
- b

.\J@J/ |

Scanned by CamScanner



