End Semester Examinations May-June 2017

MES College of Engineering
SE COMP

Engineering Mathematics 111
Solution Prepared By Sonali Narsale

1. (a) Solve any two of the following:

1.

% — Y =7 f@m by using Variation of parameters
Solution:
D*~1=0,-.D=+1
Yo = c1€” + o™
Yy =ue’ +ve "
et e’
Now W =| | R —2
— x
. / ya.f( )d

Substituting 1 + e~ =t gives
u=14e"—log(l+e )

v:/yl‘féx)dm’

et 2
:/i—gdx
= —log(1 +€")

yp=1+e " —log(l+e *)e’ + —log(l+e")e ™

Hence the complete solution is given by y = y. + y,

Now




ii. (D? —4)y = e** + 223

Solution: Auxillary equation is D? —4 =0.. D = +2

Yo = 61621‘ 4+ 026—2x

Yo = p2_ 4(e2x +22°) = yp, + yp,
Let us find
1 2z
T4
= %em .. Putting D=2 we get denominator =0

L 9
= —e** ... Put D=2
46 u

and

= —DQZQ:?’ ... Use Series expansion

1, D
- — (1 ~ \,3
y L+
| 3
2@
T o, —1 3
SoYp = 162 +7(a:3+§x)

Hence the complete solution is given by y = y. + v,

i (22 + 1224 — 220 + 1)% — 12y = 242

z

Solution: Put 2z +1=¢* . 2 = &

(22 +1)°%% = 4D(D — 1)y, (2 + 1) %
Hence the new equation becomes

[t

™
e

= 2Dy where D = d%
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D =-=-3/1
Yo = 1" + co€”
1
— z_1
yp D2_2D_33(€ )
1 37 4 3
= e
D2 —-2D —3 D?2—-2D —3
—3
:Te —1

2. Solve the following integral equation using Fourier Transform

1—)\ 0<A<1

Jo° f(z)sin Azd\ = {07 A1

Solution: By using Inverse Fourier Sine Transform

2
7

f(x) = /000 F5(\) sin AxdA

1 00
(/ (1 — A)sin AzdX + / 0 sin /\xd)\>
0 1

1

—cos\xr  sin )\a:]

[(1 —A) - —

i T 0

SEECEERICEERI
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Engineering Mathematics 111

1. (a) Solve any two of the following:

i. (D*+4)y =e* + a?

Solution: Auxillary equation is D? +4 =0.. D = £2i
. Yo = €1 COS 2x + Co81n 2%
1 T 2
Yp = D2—|—4(€ +z ) = Un +yp2
1 X
Ypr = D2—+46
1
=—e"...PutD =1
5
1 2
Yps = D2—+4$
1
= —D2 :L'Q
41+ =)
1 D?
1,5, 1
= 1(93 - 5)
1, 1 1
Y=gt 1(1’2 - 5)
Hence the complete solution is given by y = y. + y,.
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ii. (D*4+6D+9)y=ate

Solution: Auxillary equation is D> +6D +9 = 0 ... D =
-3,—3

oY = (Cl + C2$)673x

_ 1 —4 —3x
~Drrepio ¢ )

3 1 _
=3 (D—3)2+6(D—3)+9x 1. .. Replace D by D-3

Yp

Hence the complete solution is given by y = y. + vy,

v 2 .
iii. xQ% + 3:(:% +y = 1 sin(log z)

Solution: Put xr =¢* . z = logx

d*y dy

2

— =D(D -1 — =D
where D = dilz

Hence the new equation becomes

(D*+ 2D+ 1)y =e *sinz
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D?>+2D+1=0
D=-1,-1

1
Ye = (c1 + c22)e”* = (c1 + ez log x);
1

Y= D2 oD 1 16_Zsinz
1
— e—Z(D — 1)2 -|-2(D — 1) 1 sin z
%Sinz
= e_z_il sin z = —%sin(log x)

= e—Z

Hence the complete solution is given by y = y. + y,

2. Solve the following integral equation using Fourier Transform

1—XA 0<A<1

> f(x) sin Axd\ =
2 fe) {07 =

Solution: By using Inverse Fourier Transform

fla) =2 / " Fy(0) sin Azd)
0

™

2 [ [* >~
= (/ (1 — X)sin AxdX + / 0 sin >\di>
0 1

1

—cos \x  sin )\x}

2
0
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1. (a) Solve any two of the following:

i. (D* —4D +4)y = e* sindx + 23 + 6

Solution: Auxillary equation is D> —4D 4+4 =0 ..
S Yo = (Cl + CQQZ)GQ"T
1
e*” sin 4x 4 23" + 6)

Y= DT 1D 4
- ypl +yp2 +yp3

Now
1 2z _:
Yp, = D2—4D+46 sin 4x
2z 1 :
(D42 —4(D+2) Fa° 4
2z 1

=e ﬁsmélx

— e~ _gindx
6

1

— 23$
I =2 4D 14
1
= 23 Put D = log8
(log8)2 — 4log8 + 4 " ©8
Yrs = D2 4D 14
1
4
3
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3

1 1

2x . 3z

’. = —_— 4 2
AT x+(log8)2—4log8+4 3

Hence the complete solution is given by y = y. + v,

o2y g ady
g +ey —y=x"+3r+1

Solution: Solution. Put x =¢€* -, 2 = logx

d2y dy
2 = D(D r—Z =D

where D = d%
Hence the new equation becomes

(D? + 1)y = e** +3¢e* + 1

Auxillary equation is D*+1=0 .. D = &i

J.Ye = €1 €08 2 + Co8in z = ¢ cos(log z) + cosin(log x)

e 4367 +1

I = P2y

1, 1
— y4 32’
D2+16 +D2+16+D2+1
14"’+13Z+1
= —e¢ —oe
17 2
1, 1
= o'+ 3z +1
17x +2:19+

Hence the complete solution is given by y = y. + v,

1

iii. % + 9y = tan 3z by using Variation of parameters

Solution: Solution. Characteristic Equation is D? +9 = 0
SoD =43
. Yo = €1 COS 3T + co81n 3x
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S Yp = ucos3x + vsin 3
cos3xr sin 3z

N _

ow W 3stn3x 3cos3x

Y — / —yzf(x)dx _ _/sin3xtan3xdx _ _l/sin2 3xd:v
W 3 3 ) cos3dx

1 —cos®3 1
u = —gfﬁdx =-3 /(secS::f; — cos 3z)dx

1
u = —§(log(sec 3z + tan 3z) — sin 3z)
— 3z tan 3 1
U:/%(@dx:/cos Lan xda::§/sin3xdx

3

1 ;
V= —— CcOoS 3T
9

LYy = —%(1og(sec 3x+tan 3z)—sin 3x) cos 3x+_71 cos 3z sin 3z
Hence the complete solution is given by y = y. + y,

2. Solve the following integral equation using Fourier Transform 4]

2-\ 0<A<2

Io" f(x) cos Awd\ = {O, A > 2
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Solution: By using Inverse Fourier Cosine Transform

f(x) = E/OO Fy(\) cos AzdA
0

2 00
/ (2 — \) cos AxdA + / 0 cos )\a:d)\>
0 2

2

I
N

sin \x  cos )\sc]

1
—~
o}
|
>
—
[N

0

A0 A0 J

N
o
2|2
N
)
I
E%M|,_.
~_

End Semester Examinations Nov-Dec 2017
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SE COMP

Engineering Mathematics II1

1. (a) Solve any two of the following: 8]

i. (D?*+3D+2)y =2¢e"

Solution: Auxillary equation is D> +3D +2 =0 ... D =
—1,-2

... yc — Cle_x _|_ 6_21'
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1 z

2
D2+3D+2°°
1 .

ROFSHET R

Yp =

- 2(Dl+2) ((D1+1)eew>
ZQ(D; (- <)

D+2

—2x _e*

Yyp =2e e

Hence the complete solution is given by y = y. + y,

ii. (D*+4D +4)y =gz 3¢

Solution: Auxillary equation is D?> +4D +4 = 0 .-,

—2, -2

Yo = (c1 4+ cp)e™
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iil.

1 -3 —2x
= Drrapa® ¢ )

— 6—23@ 1 -3

(D—22+4(D—2)+4
1
—9r _

=€ ﬁx 3

= 62:”//x3dxdx
1

_ 2z =

—° 2x

Hence the complete solution is given by y = y. + y,

Yp

x2% —32% + 5y = 2%sin(log x)

Solution: Put x =e* . 2 = logx

d*y dy
2~ 2 =D(D—-1)y,a—= =D
WhereD:d%

Hence the new equation becomes
(D* — 4D +5)y = e*sin 2
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D*—4D+5=0
D =241
Y. = €**(c1 cos 2 + ¢y sin 2) = 2%(c; cos(log ) + ¢y sinlog )
o iD 750 sz
22 1 :
TS D22 _aDr2) 15
= GQZD%H sinz...PutD? = —1
= 6222i sin z . .. since Denominator=0
= 62'2% sin zdz
— % cosz
2
—2?log x cos(log x)
- 2
Hence the complete solution is given by y = y. + v,

2. Find the Fourier Transform of [4]

L |z| <1 .
x)=1< " - and evaluate [ °82Aq)\
O I

Solution: Since the given function is an even function
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By Fourier Cosine Transform

F.(\) = /0 f(x) cos Axdx
1 00
= / 1 cos A\xdx + / 0 cos A\xdx
0 1

B sin Az 1
— |,

_sin/\
D

By Using Inverse Fourier Cosine Transform

flx) = 2 /OO F.(X\) cos AxdA
0

7

(0

/ 81n)\d>\:z
0 A 2

2 [ sin\
f(x) = —/ P2 cos AzdA
0 A

Put x =0 we get

End Semester Examinations Nov-Dec 2018
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. (a) Solve any two of the following:

i. (D*+2D + 1)y =e “zcosx
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11.

Solution: Auxillary equation is D> +2D +1 =0 .. D =
—1,—1

X

SoYe = (1 +F T00)e”

1 -
yp:D2+2D+1e T COS T
. 1
S - —n+r
1
:e_xﬁa:cosx
. 2D 1
=€ $—ﬁ ﬁCOSZL’
=e * x—g —1008x...PutD2:—1

= —e "[r+2D]cosx

= —e " [rcosz — 2sin 7]

Hence the complete solution is given by y = y. + vy,

(2x + 1)2% +2(27 + 1) % + 4y = 4sin[2log(2z + 1)]

Solution: Put 2z +1=¢* . 2 = log(2z + 1)

(2 4+ 1)2%24 = 4D(D — 1)y, (22 + 1)% = 2Dy where D = 4
Hence the new equation becomes

(D* + 1)y = sin2z
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D>+1=0

D=+
Ye = €1 €08 z + ¢y sin z = ¢; cos(log(2x 4+ 1)) + ¢y sin(log(2z + 1))
I
Yp = D71 sin 2z
1
= i sin2z... PutD* = —4

1 1
=3 sin2z = ~3 sin 2(log(2z + 1))

Hence the complete solution is given by y = y. + y,

iii. (D?+ 3D + 2)y = 2¢°" by using variation of parameters

Solution: Auxillary equation is D? +3D +2 =0

D =-1,-2
U Y = Cle—:c + 6—2x
—T —2x
Now W = _ee_x _626_% = —3¢%




Hence the complete solution is given by y = y. + v,

2. Solve the integral equation 4]

J° f(@)sindadez = e A >0

Solution: Since the given function is an even function
By Fourier Cosine Transform

f(z) = /OOO Fs(A) sin Az d\

= / e sin Az d)\
0

e OO
= | 57— (=sin Az — x cos \z)
x4+ 1 0
o T
2241
End Semester Examinations Nov-Dec 2019
MES College of Engineering
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1. (a) Solve any two of the following: 8]

i. (D*+ 7D — 2)y = €' cosh 2x

Solution: Auxillary equation is D*> +7D —2 =0 . D =
“TEST — (0,27, —11.04
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Ly =c 60.27x+c o 11.04z
Ye 1 2

1
- D24+ 7D —2
4x 1

_ h2
C D42 +7(D 42

1
— el cosh 2z

D? +15D + 42

1
4z 2
= h2x ... PutD” =4
¢ 4+15D—|—42€OS o Y

Y e** cosh 2z

T ——er) () 1

15D + 46

15D — 46
4x
c 225D? — 2116 costLt

15D — 4
= 64“:u cosh 2z
—1216

_ o (30 sinh 2z — 46 cosh 2x>

—1216

Hence the complete solution is given by y = y. + v,

1. x

2% — 32% + 3y = 22 sin(log 7)

Solution: Put z =¢e* /. z = logx

dx?

dy
=D(D -1 — =D
( )y, 2= = Dy
where D = d%
Hence the new equation becomes
(D* — 4D + 3)y = e**sin 2
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D*—4D+3=0
D =-3 -1
Yo = (c1e + cee™?) = (1™ + 1)
1 2z 4
= e““sin z
=D AD +3
— % ! sin z
- (D+2)2-4D+2)+3
1
= eQZm sinz...PutD? = —1
1
— ¥ —sinz
—2
_ a?sin(log z)
B 2
Hence the complete solution is given by y = y. + v,

iii. (D? —8D +16)y = ;i;” by using variation of parameters

Solution: Auxillary equation is D? — 8D + 16

D =44
Yo = (c1 4+ +epr)et”
4x 4x
e xe
Now W = _ 8z
© 4et? el (4x + 1) c

u:/_y2—f(x)d:1:

7%
x€4xe4x
== | g e
e*rx
1 x4
= — —5dx = —
T 4
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Hence the complete solution is given by y = y. + v,

Page 20




