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ITI B.Tech I Semester Examinations,November 2010
MATHEMATICS-I1
Common to CE, ME, CHEM, MECT, MEP, AE, AME, MMT
Time: 3 hours Max Marks: 80
Answer any FIVE Questions
All Questions carry equal marks
* K K K K

1. (a) Find the finite Fourier cosine transform of f(x) = z? in (0, 1).
(b) Find the Fourier sine transform of < (a > 0) and deduce that

x

Ik # sin xdx = tan ' (2) —tan™! (2). [8+-8]
0
2. (a) Prove that every hermitian matrix can be written asgA% iBfwhete A is real

and Symmetric and B is real and Skew-Symmetrig.

(b) Reduce the quadratic form x?+3x3+43x3—2x9X3

tcal form.  [6410)]

3. (a) Find the rank of the matrix by reducipg it t@,t rmal form.
1 0 10
3 -1 21

2 1 21
[ 2 =210 J
(b) Determine whethgr the following equations will have a non-trivial solution if

so solve them
3x+4y—: 9% + 3y + 2z - 3w =0

2x 00 0;  x+ 3y + 132 + 3w = 0. [8+8]
4. Solve t undary value problem u,, + wu,, = 0 for 0 < x,y <m. with
u(x,0) et u(x,m)=0,u, (0y)=0=u, (m,y). [16]
5. (a) If Z(u,) =u(z) and k > 0 then prove that

i Z(u,_ ) =z "u(z)

i Z(u,,,) =25 [u(z) —up — w2 upz 2 gz FTY] [545]

(b) Using convolution theorem evaluate Z~! [%} 6]

6. (a) Form the partial differential equation by eliminating the arbitrary function
from f (2% + 9% 2z —xy) = 0.
(b) Solve the partial differential equation (2z —y)p+ (v + 2) g + 2z +y = 0.
(c) Solve the partial differential equation z4P? + 2%¢? = 23. [5+6-+5]

7. (a) Expand f(x) = cos ax as a Fourier series in (-m, 7) where a is not an integer.
Hence prove that cotf = % + 022_—9”2 + & F o,

If f(x) =x,0 <x <}
=7—x z<r<T

Show that f(z) = 2 [sin @ — g5 sin 3z + 2 sin bz — ... |- [8+8]

(b)
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8. Diagonalize the matrix A= | 1 3 1
1 2 2
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] and hence findA*. [16]
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1. (a) Prove that every hermitian matrix can be written as A+ iB where A is real
and Symmetric and B is real and Skew-Symmetric.

(b) Reduce the quadratic form x?+3x3+3x3—2x2X3 to a canonical [6410]

2. Solve the boundary value problem wu,, + u,, = 0 for 0 < x, yg&T.

u(x,0)=a%u(x,m)=0,u (0y)=0=u, (mvy).
3. (a) Find the rank of the matrix by reducing it to t
{ 1 0 10

3 -1 21

2 1 21
[ 2 =210 J
(b) Determine whether the d@llowing equations will have a non-trivial solution if
so solve them.

3x + 4y - 7 - 6w + 3y +2z-3w =0
x+ 3y + 13z + 3w = 0. [8+8]

[16]

4. ier cosine transform of f(x) = 2% in (0, 1).
rier sine transform of “—— (a > 0) and deduce that
sin xdx = tan " (2) —tan™! (2). [8+8]
2 21
5. Diagonalize the matrix A= | 1 3 1 | and hence find A" [16]
1 2 2

6. (a) If Z(u,) =u(z) and k > 0 then prove that
i Z(u, )=z “u(z)
i Z(u,,,) =2 [u(z) —up — w2 ugz 2 gz BT [5+45]

2

(b) Using convolution theorem evaluate Z~! [m} 6]
7. (a) Expand f(x) = cos ax as a Fourier series in (-7, 7) where a is not an integer.

Hence prove that cotf = % + % + & F o

If f(x)=x,0 <x <3
=7—x g<r<T

Show that f(z) = 2 [sin @ — g5 sin 3z + 2 sin bz — ... |- [8+8]

(b)
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8. (a) Form the partial differential equation by eliminating the arbitrary function

from f (2% + 9% 2 —xy) = 0.

(b) Solve the partial differential equation (22 —y)p+ (r + 2) ¢+ 2z +y = 0.
(c) Solve the partial differential equation z*P? + 2%¢? = 23. [5+6-+5]
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1. (a) If Z(u,) =u(z) and k > 0 then prove that
i Z(u,_ ) =2z “u(z)
[5+5]

i. Z(u ,,)=7 [ﬂ(z) —uo—ulz_1u22 2 up_12”

n+k

(b) Using convolution theorem evaluate Z~! @E
2 21

2. Diagonalize the matrix A= | 1 3 1
1 2 2

3. (a) Find the rank of the matrix by the normal form.

1 0
3 —1 2 1
[ 2 1 21 J

2 =210

llowing equations will have a non-trivial solution if
2x+3y+22-3w=0

y ; =
2 X-%O, x+ 3y + 13z + 3w = 0. [8+8]

4. (a) Form%he partial differential equation by eliminating the arbitrary function
from f (22 +y* 2z —zy) = 0.
(b) Solve the partial differential equation (2z —y)p+ (z + 2) g + 2z +y = 0.
(c) Solve the partial differential equation z*P? + z1¢* = 23. [5+6-+5]
5. (a) Prove that every hermitian matrix can be written as A+ iB where A is real
and Symmetric and B is real and Skew-Symmetric.
(b) Reduce the quadratic form x?+3x3+3x2—2xyx3 to a canonical form.  [6+10]

6. Solve the boundary value problem wu,, + u,, = 0 for 0 < x,y <m. with
u(x,0)=z3u(x,m)=0,u, (0y)=0=u, (7, y). [16]

7. (a) Expand f(x) = cos ax as a Fourier series in (-m, ) where a is not an integer.
Hence prove that cotf = = —{— 02297r2 + 5= 47T2 F e
If f(x)=x,0<x <g
=1—-x = < r<T
Show that f(z) = 2 [sin « — g5 sin 3z + 2 sin bz — ... |- [8+8]

(b)

5

www. firstranker.com



www.firstranker.com

Code No: R05210101

RO5

Set No. 1

8. (a) Find the finite Fourier cosine transform of f(x) = 2% in (0, 1).

(b) Find the Fourier sine transform of

[ee]

[ —6_‘”’;6_“ sin xdx = tan ! (%) —tan™" (2).

0

x
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1. Solve the boundary value problem u,, + wu,, = 0 for 0 < X,y <m. with
u(x,0)=z3u(x,7)=0,u, (0,y)=0=u, (7T V)

N

(a) Find the finite Fourier cosine transform of f(x) = z? in (

(b) Find the Fourier sine transform of “— (a > 0 and ded
i % sin xdx = tan " (2) —tan™" (¢ [8+8]
0
3. (a) Form the parmal differential equation by inaging, the arbitrary function
from f (22 +y* 2z —zy) = 0.
(b) Solve the partial differential eq (r+2)g+2x+y=0.

(¢) Solve the partial differenti 2yt =28 [5+6+5]

4. (a) If Z(u,) =u(z) and 0 then prove that

i. Z(u,
i, Z(u, Up — Uz unZ gz B [5+5]
(b) Usis® co ion theorem evaluate Z ! [%} 6]

5. (a) Expand f(x) = cos ax as a Fourier series in (-7, 7) where a is not an integer.
Hencé prove that cotf = = —{— 02 WQ + & F o

If f(x)=x,0 <x <%
=7 —uz, 7<x<7r
Show that f(z) = 2 [sin z — & sin 3z + & sin bz — ........... ] [8+8]

(b)

6. (a) Prove that every hermitian matrix can be written as A+ iB where A is real
and Symmetric and B is real and Skew-Symmetric.

(b) Reduce the quadratic form x+3x3+3x3—2xsx3 to a canonical form.  [6410]

-
N W N

2 1
. Diagonalize the matrix A = | 1 1 | and hence find A*. [16]
1 2

8. (a) Find the rank of the matrix by reducing it to the normal form.
1 0 10
3 -1 1

2
2 1 21

[2—210J
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(b) Determine whether the following equations will have a non-trivial solution if
so solve them.

3x + 4y -z - 6w = 0; 2x + 3y +22-3w =0
2x +y - 14z - 9w = 0; X + 3y + 13z + 3w = 0. 848
* kK kK
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