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Faculty of Engineering & Technology
Third Semester B.E. (Electroni./Electri/ET/EC
Mech. Engg.) (C.B.S.) Examination
APPLIED MATHEMATICS—III

Time—Three Hours] ) [Maximum Marks—80
INSTRUCTIONS TO CANDIDATES
(1) All questions carry marks as indicated.

"(2) Solve SIX questions as follows :

Que. No. 1 OR Que. No. 2
"Que. No. 3 OR . Que. No. 4
Que. No. 5 OR Que. No. 6
Que. No. 7 OR Que. No. 8
Que. No. 9 OR Quf:. No. 10

Que. No. 11 OR Que. No. 12
(3) Use of Non programmable Calculator is permitted.

1. (@ If L{f(t)} = F(s), then prove that :

dn
F(s
3o ()

Hence find L{t’sin 3t}. : 6

L{f(t)} = (-1)°
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. 1
Find Inverse Laplace Transform of {‘08 (1 v s—z)} .

Hence or otherwise show that :
t
L—'{l log (] + ._)} = I—Z (1 = cosx) dx
s o X

OR

1, 0<t<2’

={-3, 2<t<3, in terms of unit
2, t23

step function and hence find its Laplace Transfom;

Express f(t)

Solv 5—2,1 - Bj—y + 2y = 4t + &, giveny(0)=1,
d "

y'(0)=-1 using Laplace Transform technique. 6

P ) 0<sx<l1
Obtain Fourier series for f(x)={m(2_x)-, 1£x52

7‘2 1 1 1 6

[0 I SRS
Hence showthat g =2+ 32 7 52
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() Find Fourier sine transform of e 7™ and hence show

TX sin mx
that |
0 1+ x%

dx=%e"‘,m>04 6

OR |,

() Obtain half range sine series for f(x) = mx — x? in the
interval (0, ). 6

(b) Using Fourier Integral, show that : .

]-‘sinnksin?\.xdx {(nlz)sinx, 0<x<n

o 1-% 0 , X>m
5"
Find the est of the functional
TM’J"—)Z dx, given y(1)= 0, y(2) = 1.
' 6
"OR
Find the extremals of :
Vi) = [y - 2y + ¥ - 2y sin xpax
h 6
Contd.
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(2 1fu=y* - 3x%, show that u is harmonic. Find v
and the corresponding analytic function
flz)=u +iv. 6

2
(b) Evaluate £-(z—_u;§%?j§$ dz where C is circle

2 +il =15, using Cauchy's integral theorem. 6

___Z  __ gboutz=-2in

z -
© Expand f@) =GZi D@z +2).
6

Taylor's series-

OR

22 cos 20 _n
() Show that Js3acos0 do =% by contour
integration. 7

| z=1 g c:ipp-i=2by

oz
(b) Evaluate oo 1)’ (z—2) s

using Residue theorem.
Contd.
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(©) Expand f(z) = (22 + 4z + 3)" b .
valid for : Ity Latusaite seslcs

® 1<jz/<3
@ |zl <1 6
9. (@) Solve:
Ky -2p + Yz-xq=2(x~y) 6
(®) Solve using method of separation of variables,

o -
x '5y'=“.SIVenthatu(x, 0)=3e""+2e'3".

8
OR

10. (a) Solve(D?—3DD’+2D?)z=e™*% +sin (x-2y).
6

&%

du
) Solve §=c’a—x7,05xsz,t>o.

50, 1) = u(t, 1) =0, u(x, 0) = 5= by method

.of separation of variables. , .8
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1 ‘W-:p;‘ . ]
i 11. () Investigate the linea’dcpc"dmcea“aindcpendcncc \"/ o U S \
| of vectors : se Sylvester's theorem to show that :
h .
1
6

3 tan A = (& (=1 4
%= (,2,3),%,=6,1,2.5=658 (tan 3)A, where A -[2 .

4

| -3 5
‘ ~ et (c)1f12=74[R] R] [2 s][L
®) Diagomilisethcmatrix,A= 131 6 . ] 5 - s| ad (g[=|5 1|8
122 : Sl
express (J, +J,~ 1) in terms of L and B.
6
(c) Solve: )
: dzy 9_},——] B _ o =
E{T—Sdt 'OY—O,Y(O) 3,y =15 . 1
bymatrixmcthod. 6 :
OR
12. (a) Find the characteristic equation of the matrix ) ‘_4,:‘ T
) 11 a¥ ‘:"' R
211 : : e
LY
A=[0 1 0| ,nd hence find the matrix
11.2
represented by
AT - 5AS + 9A° - 13A% + 17A% - 21A7 - 81
6
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