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B.E./B. TECH. DEGREE EXAMINATIONS: APRIL / MAY 2009
Third Semester
UO7MA301 MATHEMATICS I1i
(Common to All Branches)

Time: Three Hours Maximum Marks: 100
Answer ALL the Questions:-
PART A (20x1=20 Marks)

1. The partial differential equation by climinating the arbitrary constants a and b from
z=(x +a) +{(y-b) is

A) 2=p1g" B) z=p" " (O) dz=p’+g® (D) dz=p' g
2. The Complete Integral of z=px+qy—./pqg is
(A) z=ax+by+\/£ (B) z=ax + by —Jab (C) z=ax - by —Jab D) z=ax - by + Jab
3. The solution of (D’ ~3DD?+2D" )z =0
(A) z=fl(y+x)+xf2(y+x)+f3(y—2x) (B) z:fl(y+x)+xf2(y+x)—f3(y—2x)
©) z=fi(y=x)+xf, (y=x)= £ (y-2x) (D) z=fi(y=%)+ 2 (y-x)+ £, (v-2x)
4. The partial differential equation by eliminating thg arbitrary function from z= f (x2 - yz) is
(A) px+qy=0 (B) px-—qy=0 (€) py+gx=0 D) py+gx=0
5. The value of (q, ,a,) in the Fourier series expansion f(x)=x+x’, (-, 7) is
A (1,5)  ®B)(1,3) (C) (0,0) D) (0,1)

6. If f(x)=x+x? is expressed as a Fourier series in the interval (-2, 2) to which value this
series converges at x = 2

(A) 5 B3 (€)38 (D) 4
7.Iff(x)=x, (O,27r) the value for fzﬂ + Z ( an2 + bn2 ) is
n=} -

8 2 . 2 2 § 2 _3_
(A)Eﬂ B) gﬂ ©) 37r (D) 87r
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l+— —7<x<0
8. If £ (x) = 4 , the value of b, is
2x
I-—— O<x<m
T
(A) 1 (B) 0 © 8 (D) 10 cos nx

2. . 2
9. The constant a” in the wave equation  u, = a*u_

(A) tension B) mass per unit length of the string
mass per unit length of the string tension
. . velocit
(C) mass per unit length X tension (D) .Cl Y
tension

10. A rod of length 20 ¢m whose one end is kept at 30°C and the other end is keptat 70°C
is maintained so until steady state previles, the steady state temperature is

(A)20x+30  (B)2x+30 (C) 3 x +20 (D) 30 x + 20
11. The suitable solution of the one dimensional heat equation %zi = q° %

(A) (A cos px +B sin px) e e (B) (A cos px +B sin px) e

(C) (A cos px - B sinpx) e e (D) (A cos px -B sin px) e i

12. The nature of the partial differential equation 4u_, + du,, +u, +2u ~u, =0 is
(A) Hyperbolic equation  (B) Elliptic equation  (C) Parabolic equation (D) Circle
1 |x<a

13. The Fourier transform of f(x) if f(x)=
0 |x>a>0

\/z cosas \/z sin as 2 cosas \/z sin as
WIros @ YFoa © V7 oa @y V7os
14.IfF (f(x))=F(s)then F.(f(ax))

) 1&[3j (®) 1&@ © 1R(EJ (D) lF{E]
s \a a s s O\s a \a

XZ

2

15. The Fourier transform of e

2

X x2
2

A) e’ B) ¢ ©) e D) e °
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16. The Fourier cosine transform of e o ,a> 0.
2_S T _ 3 T _a 2«
— B — C \/: = D R
(#) \/:r st al (5) \E s*+a’ © 2 st +ad’ (0) n st rad

17. Definition of Z — transform (two-sided), Z (x(n))1s

(A) S x(n) = (B) D x(n) = (€)Y x(n) =~ (D) S x(n) =

n=—x n=-—x n=0

z z z° , z*
W B € By 2=
19. The value of Z(a””b )
e A —= @) —L (© o — (D) & —r
zZ+z z =z zZ =2 zZ 4
20.1fZ(f(n))=F (Z), then Z(nf(n)) is
d d d d
= -~ F(z _2 = g
() L2y (B) -LF@  (©-FgRE) (0) -z pF )

PART B (5 x 16 = 80 Marks)

21.(a) . (i) . Obtain the complete integral and singular integral of

z:px+qy+1/p2+q2+16 (8)

(ii) . Solve(D* = 7DD ~6D" )z =x + "> (8)
(OR)

(b). @). Solvexly2 Yy Jp+ ylz2 —x* Jq— zlx2 -y? ]= 0 (8)

(ii).Solve(D* + D*D' =DD?~D" )z = e*** +cos(x + y) (8)

22.(a) . (i) . Obtain Fourier series for f(x) of period 21 for the function

F(x) = { I-x 0<x<l
x 0 I<x<2l
Hence deduce that
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(b) . (i). Find the half range cosine series of
f(x) =x, 0<x<7 (8)

(i1). Obtain Fourier series up to the second harmonic for the following data: - (8)

23.(a). A string is stretched and fastened to two points x =0 and x = apart. Motion is

started by displacing the string into the form y=k <lx - x’ ) from which it is

released at time 7= 0 .Find the displacement of any point on the string at a distance of
X from one end at time t. (16)

(OR)

(b). A square plate is bounded by x=0,x = I,y=0,y =] The edge x =0 is

maintained at 100°C and the other three edges are kept at 0°C . Find steady state
temperature at any point within the plate. (16)

24.(a) . Find the Fourier transforms of

1, {x[ <a “tsint T i sintj 7
= - Hence deduce that (;) (2204 _ 7 i) || — *di=2L
/() {O, x| 2 a ()5" t 2 (1)5’[ l 2
(16)
(OR)
(b) . Find the Fourier sine and cosine transform of e and hence find the Fourier sine transforn
of -2 7 and Fourier cosine transform of 5 (16)
I+x I+ x
25.(@). () Find Z(r"cos n6) and hence find Z(a" " cos né ) (8)

(i) Using Z - transform, solveu, , + 3u, +2u =0 given that u,=1,u =2, 8)

(OR)

.
(b). (i). Find 7 - 2z 2) 7 | using partial fraction method. (8)
z + 1)(2 - 1)

(ii) Using Z ~ transform, solveu, , — Su,, +6u = 4" given that u, =0 , u =1.(8)

Fok ok ok ok ok ok ook
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