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[Duration : Thrée Hours]

Engineering Mathematics-III

[Max.Marks : 100]

Instructions: 1) Attempt five questions, any two questxons each from PART-A and PART-B
and one from PART-C.
2) Assume suitable data, if necessary.
3) Figures to the right mdlcate ﬁ.ll] marks
PART A
Answer any TWO questions from the followmg A XA < : S < 2x20=40

Q.1 a) Define a symmetric and a skew symmetrlc matrlx. lee one example of each Show that 06
the diagonal elements of a skew symmetrlc matnx are zeros ‘

b) Define rank of a matrix. By reducmg to normal form, ﬁnd the rank of the gwen matrix. 08

1 2 il 0
3 2 1 2
A=|2 -1 275
5 6 3 2
1 3 +=1 —3 i
c) Solve for f(x) the followmg integral equatlon : 06

/ 'y

ff(X)cosAxdx_{l SICIR TR Ry X I

0 if l>1_

Q.2 a) - Test the consistency of the following equations and solve them if consistent. 08

3x+3y+2z=1
x+2y=4
10y +3z = -2
2x—=3y—z=5"
b) Find the Eigen values and corresponding Eigen vectors of the matrix A™! 08
27 5=1 71
where A= [—1 2 —l]
1. &= 2
&)1 F[f(x)} F(/l) then show that F{xf(x)} = -—1— F(A) 04
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o
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a) Find the Fourier transform of

(1= x|  iflxl<1
F@ =1 iflx| > 1
Hence evaluate the integral fooo-s—i%d

b) Find the Fourier series of the function
_(m+2x if —mr<x<0
f(x)_{n"—Zx if O0<x<m.
1 it 1 2

Hence deduce that 1—2+3—2+5—2+ B %, X

PART-B

Answer any TWO questions from thefollowmg ¥

a) Find the Laplace transform o “ v
©) etsint cos2t (i) tcos?t

b) Using Laplace transforms,. solve the iﬁtegral equation &
. ; «
YO =1+ f YO SR E )
0 . ; 3

¢) Solve the following paﬁialb differential equ’atioﬁ using various separable method.

ou u
—_— =4 —: = =3y
Fal. ay,u(O, y) = 8e

-

7

a) Stating all assumptions, derive the one dimensional heat equation.

b) Find the inverse Laplace transform of‘

S%+1 & 1
@ log[32_4] (i) (5-2)(5+4)
¢) Define unit step function and find its Laplace transform.

. . . 1
a) Using convolution theorem, find the inverse Laplace transform ofm

b) Using variable separable method, derive the solution of one dimensional heat equation.

¢)” Let'L{f. (t)} = F(s), then prove that

i) L(e%f(t)) = F(s — a)
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i)  L{f'(©)}=sF(s) —f(0)
PART -C
Answer any ONE question from the following: < ; 71%20=20
Q.7 a) Verify Cayley Hamilton theorem for the followmg mamx 55 : 3 < ‘ | 08 |
1 1%2

Hence find the matrix A% —5A47 +7A4° — 3A5 + A“ SA3 + 8A2 = 2A 2

b) Find the half range Fourier cosine series of f(x) Zx x 0 < x < 2 S 06

c¢) Find e#, where A=[_(_)2 _13] PN ». Da 06

Q.8 a) If f(t) is a continuous periodié ﬁmctlonhavmg Penod T, et‘h‘eﬁ‘\brdgve that oS 06
. \ g A < = . N :

LFO) = ——=r f f(t)dt

b) Using Lap]ace transforms evaluate the mtegral f e’t tsm 2t dt 04
c) Stating all the assumptlons derlve the one- d1mens1onal wave equatlon 10
b
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