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II B.Tech I Semester Regular Examinations, November 2006
MATHEMATICS-II

( Common to Civil Engineering, Mechanical Engineering, Chemical
Engineering, Mechatronics, Metallurgy & Material Technology, Production

Engineering, Aeronautical Engineering and Automobile Engineering)
Time: 3 hours Max Marks: 80

Answer any FIVE Questions
All Questions carry equal marks
* * K K x

1. (a) Reduce the matrix A to its normal form. Where A = and

N =~ O

—_ O =

W N N
D

hence find the rank

(b) For what values of K the system of equations will have a non-trivial solution
and solve them for those values of K.
2x +3ky + Bk +4)z =0
x+ (k+4)y+ 4k +2)z2=0
x+2k+ 1)y + 3k + 4)z=0. [8+8]

2. (a) Define eigen value and eigen vector of a matrix A. Show that trace of A equals
to the sum of the eigen values of A.

(b) Verify that the sum of eigen values is equal to the trace of A for the matrix
3 -1 1
A= | -1 5 —1 | and find the corresponding eigen vectors. [8+8]
1 -1 3

3. (a) Determine the index, signature and nature of the quadratic from:
4 4+ y? - 82% + 4xy - 4xz + 8yz.
0 147 2-231
(b) Prove that the matrix | —1+1 4i 4 4 5i | is skew Hermitian.[10+6]
—2-3 -4+ -3

4. (a) Find the Fourier series for f(x) ; if f(x) is defined in —7 < x < 7 as

—m,—rm<x<0
f(X)_{X,0<X<7r

Deducethat%Qzl%—i—i—i—i—i— ..............

(b) Find the half range cosine series f (x) = x (2 — x),in0 < x < 2 and hence find
the sum of series 13 — 95 + 35 — 77 + -oveene [10+6]

5. (a) Form the partial differential equation by eliminating the arbitrary function
from z = xy + { (2? + y* ).
(b) Solve the partial differential equation 2x%p? — yzq = 322 .

(c) Solve the partial differential equationx (y-z )p+y(z-x)q=2z(x-y).
[5+5+6]
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6. The temperature at one end of a bar is 50 cm long with insulated sides is kept at
0° ¢ and that the other end is kept at 100° ¢ until steady state condition prevails.
The two ends are then suddenly insulated so that the temperature gradient is zero
at each end thereafter. Find the temperature distribution. [16]

a

7. (a) Find the Fourier cosine transforms of e~ *" cos ax.

(b) Prove that the Fourier transform of the convolution of f(x) and g(x) is the
product of their Fourier transforms. [8+8]
8. (a) Find the Z transform of sin (3n+5)

(b) Find Z7' | 8+8]

z
z2+112+24} :

* Kk kKK
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01 -3 -1
: : o 10 1 1
1. (a) Find the rank of the matrix by reducing it to the normal form 51 0 9
11 -2 0
(b) Find whether the following system of equations
X+ 2y +z=2
X+y-2z=1
dx -3y -z=3
2x + 4y + 2z = 4. [8+8]
111
2. (a) Find the eigen values and the corresponding eigen vectors of | 1 1 1
111

(b) Prove that the product of the eigen values is equal to the determinent of the
matrix. [10+4-6]

3. (a) Identify the nature, index, signature of the quadratic form
2012y + 22023 + 2x371.
147 =1+

1
(b) Prove that the matrix 5 [ Lbi 1—i

} is unitary
(c) Prove that transpose of a unitary matrix is unitary. [5+5+6]

4. (a) Express f (x) = |x|, =7 < x < 7 as Fourier series. Hence show that 75 + 55 +

1 1 n?
R S =
%,fOI"OSX<§
(b) f(x) =1} 0,forf <x< Showthatf(x):\%[cosx—%—k@— ........ ].

_?”for%7r <x<m

[8+8]

5. (a) Form the partial differential equation by eliminating the arbitrary constants
a, b from 2z = (x 4 a)'/>+(y — a)"/>+b.
(b) Solve the partial differential equation (y* + 22 - 2% ) p 72xyq +2xz = 0.
(c) Solve the partial differential equation p? + ¢*> = 2% + °. [54+6+5]
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6. The ends A and B of a rod 20 cm long have the temperature at 30° ¢ and 80° ¢
until study states prevail. The temperatures of the ends are changed at 40° ¢ and
60° ¢ respectively. Find the temperature distribution in the rod at time t. [16]

7. (a) State and prove Fourier Integral Theorem.

: : ek a<x<b
(b) Find the Fourier transform of f(z) = { 0 2 <aande>b [8+8]
8. (a) If z[n] = ﬁ, find z[n + 2]
(b) Solve the difference equation, using Z - transforms
Ynt2 - 4Yni1 + 3y, = 0 given that yo = 2 and y; = 4. [8+8]

* Kk kKK

2 of 2



Code No: R059210101 Set NO. 3

II B.Tech I Semester Regular Examinations, November 2006
MATHEMATICS-II

( Common to Civil Engineering, Mechanical Engineering, Chemical
Engineering, Mechatronics, Metallurgy & Material Technology, Production

Engineering, Aeronautical Engineering and Automobile Engineering)
Time: 3 hours Max Marks: 80

Answer any FIVE Questions
All Questions carry equal marks
* * K K x

1. (a) Find the rank of the matrix by reducing it to the normal form.
4 3 2 1
5 1 -1 2
o 1 2 3
1 -1 3 =2

(b) Find whether the following set of equations is consistent if so solve them.
2Xx-y+z=5
X +y-22=-2
X-3y-z=2. [8+8]

1 2 -1

. IfA=12 1 —2 | verify cayley Hamilton theorem. Find A* and A~! using
2 =2 1

cayley Hamilton theorem. [16]

[\

3. Reduce the quadratic form z? + y* + 222 - 2xy + 4xz + 4yz to the canonical form.
[16]

i <x<
(a) If f (x) = { gmffr’?foiox_ <X27r ™ obtain a Fourier series for f(x) of periodicity

-

1 1 1 1
27 and hence evaluate T3 t3stsstagt .

(b) If £ (x) :{

T

sinz, for0 <x <
) <x< 3 . . .
cosz, forT <x <7 expand f(x) in a series of half range sines.
[10+-6]

5. (a) Form the partial differential equations by eliminating the arbitrary functions
7= y* + 2f(1/x +log y)

2

b) Solve the partial differential equation (22 - y* - 22)p + 2xyq = 2xz.

(c) Solve the partial differential equation z? (p* 22 + ¢*) =1. [5+64-5]

(b)

)
6. (a) 4u, + u, = 3u given u = 3¢~ ¥ - e~* when x = 0.
(b) Find the general solution of one-dimensional heat equation. [8+8]
(a)

a) State and prove Fourier Integral Theorem.

etkr a<x<b

(b) Find the Fourier transform of f(z) = { 0 r<aandz>b

[8+8]
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8. (a) If z[n] = ﬁ, find z[n + 2]

(b) Solve the difference equation, using Z - transforms
Ynt2 - 4Yns1 + 3y, = 0 given that yo = 2 and y; = 4. [8+8]
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1. (a) Find the rank of the matrix by reducing it to the normal form

1 36 —1
14 5 1
154 3
(b) Find whether the following set of equations are consistent if so, solve them.
3X+y+z=28, X+y-2z=-5
2x + 2y + 2z =12, -2x + 2y -3z =-T. [8+8]
137
2. Verify Cayley Hamilton theorem and hence evaluate A~', A= | 1 2 3 [16]
1 2 1
a+ic —b41id | . : .
3. (a) Show that A = btid a—ic | ® unitary matrix if
a4+ v+ A+ d*=1
. . o 4 1-3
(b) Find the eigen values and the corresponding eigen vector of 14 3i 7
[8+48]

4. (a) Expand f(x) = cos ax as a Fourier series in (-7, m) where a is not an integer.
Hence prove that cotd = § + 2225 + 25 + ..........

If f(x)=x,0 <x <%
=7 —uz, —<:1:<7r
Show that f(z) = 2 [sin z — & sin 3z + & sin bz — .......... ] [8+8]

(b)

5. (a) Form the partial differential equation by eliminating the arbitrary constants
a, b from 2z = (x + a)"*+(y — a)"/*+b.

(b) Solve the partial differential equation (y* + 2% - x? ) p 72xyq +2xz = 0.
(c) Solve the partial differential equation p* + ¢* = 2% + y°. [5+645]

6. Find the study state temperature in a rectangular plate 0 < x < a,0 < y < b when
the sides x = 0, x=a, y = b are insulated while the edge y = 0 is kept at temperature
k cos (IIx/a). [16]

. _ 2,2
7. (a) Find Fourier cosine transform of e=*** and hence find sine transform of ze=%"*

1of 2




Code No: R059210101 Set NO. 4

(b) Find the finite sine and cosine transform of 3 0 < z < 7. [10+4-6]

8. (a) Z - transform of n cos n 6.

(b) Find Z71 [ﬁ] |z| > 5. Determine the region of convergence. [64+10]

* ok k ok ok

2 of 2



