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B.Tech Degree 111 Semester Examination November 2012

IT/CS/EC/CE/ME/SE/EB/EI/EE/FT 301 ENGINEERING MATHEMATICS II
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Find the Fourier sine transform of e—x—.

(2006 Scheme)
Maximum Marks : 100
PART A
(Answer ALL questions)
8 x 5= 40)
Reduce the following matrix into its normal form and hence find its rank.
8 1 3 6
0o 3 2 2
-8 -1 -3 4

Let ¥ =(L-10); ¥, =(0,1,-1); 3 =(0,2,1) and ¥, =(1,0,3) be elements of R'.
Show that the set of vectors {{,V;,¥;,V,} is linearly dependent.
Find the Fourier integral of f(x)=sinx; 0<x <7,

Find the Laplace transform of the saw toothed; wave of period T given
=t
f(t)—T, 0<t<T.

.

Apply convolution theorem to evaluate L' (
If 7=xi+)j+zk andr =|F|, then provethat Vr" = nr
Find the work done when a force F= (x2 -y? +Jc)xT ~(2xy+ )] moves a particle in

the XY-plane from (0.0) to(1,1) along the parabola y* = x.

PART B
_ (4 x 15=160)
Verify Cayley-Hamilton theorem for the matrix (15)
2 -1 1
A=|-1 2 1|. Hence compute A". Also find the eigen values and eigen vectors.
1 -1 2 ' '
OR ,
Solve the simultaneous equations using the help of matrices. (10)
x+y+z=3
x+2y+3z=4
x+4y+9z=6;
Check whether it is consistent or not.
Let T be a linear transformation defined by )

. 1

-6 Tl |2

i F[4 s)J
Find T :
3 8
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IV. (a)
(b)
V. (a)
(®)
VL.  (a)
()
« VII.  (a)
(®)
VIII. (a)
(®)
IX. (a)
(b)

Find the Fourier series expansion for f(x): if
-z,
76)-{

-r<x<0
X, O<x<nm

Deduce that 1%+312-+g12—+7717+.; ........ o=

State and prove the linear property of Fourier transforms.
OR
Find the Fourier series expansion of the following periodic function of period;

2+x —-2<x<0
f(x)'{z-x 0<x<2

Define half range sine series and cosine series.

Find the Laplace transform of
—at _ bt
@ e'cost (i) E—F— (i) sint U(t-7)

Find the inverse Laplace transform of
2 2
: . 5s” +3s-16
@ lo (u) (i)
; s +4 (s

-1)(s-2)(s+3) '

OR

Solve the simultaneous equations
(D2 —3)x—4y =0

2 = 2 _ —-.i‘x_: -‘E: =
x+(D +])y—0fort>0g1venthatx-y»-dt Oanddt 2at t=0.

Find the Laplace transform of the -periodic function of period
27; defined by . o

for 0<i<nm
for 7<t<2x7

0-{.,

Verify Gauss divergence theorem for ¥ =3x?7 +6y”j +zk for the region bounded by
the closed cylinder x?+y* =16; z=0and z=4.

wg

If V=3x2 y?Z 4 r2x? yz4}+ 453 yzz3 k, show that ¥ is a conservative field.
OR _
If F= (2,\52 —32)1T —2xyj —4xk; then evaluate .[HV.}?‘ dv where V bounded by the
" ,

planes x=0, y=0, z=0and 2x+2y+z=4.
Prove that cur! (curIj ) = grad (divf' )-— sz.
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