
REG. NO. 

B.E. / B.TECH (FULL TIME) D E G R E E END SEMESTER EXAMINATION, 

NOVEMBER 2011 

CIVIL ENGINEERING 

THIRD SEMESTER 

MA 271 MATHEMATICS III 

(COMMON TO ALL BRANCHES) 

(REGULATION 2004) 

TIME: THREE HOURS MAX.:100 MARKS 

Answer ALL Questions 

PART-A (10x2 = 20 Marks) 

1 . Fo rm the part ial di f ferent ial equa t ion by el iminat ing the arbitrary cons tan ts a and b 

f r o m z = ( x 2 + a ) ( y 2 - b ) . 

2 . Find the comple te solut ion of z = p g . 

3. T h e hal f - range s ine ser ies of X(TI - x ) in [0,2n] is £ b n sin . Find £ b n • 

n = l ^ 2 ' n = l 

4 . Wr i te the comp lex form pf Four ier ser ies fpr f(x) def ined in c < x < c + 2C. 

5. Wr i te d o w n the initial condi t ions w h e n a taut str ing of length 2 M s fas tened on both 

e n d s . T h e midpoint of the str ing is taken to a height b and released f r om the rest in 

that posi t ion. 

6 . W h a t a re the possib le so lu t ions for ^ - ^ + ^ - ^ = 0 by method of separat ion o f 
a x 2 a y 2 

var iab les? 

7. If F [ f ( x ) ] = F(S) , then prove that F [ f ( x ) cpsax ] = i [ F ( S - a ) + F(S + a) ] . 

8 . Find the Four ier cos ine t rans fo rm of f ( x ) = 5 e _ 2 x . 

9 . F ind Zl -J -1 and us ing th is f ind Zl , 1 

10 . l f Z ( u n ) = U (z ) , then p rove that Z ( n u n ) = - z ^ f e ) 
d z 

PART- B ( 5 x 1 6 = 80 Marks) 

11 ,(i) F ind the genera l so lu t ion of (2z - y )p + (x + z )q + 2x + y = 0 . (8) 

11 .(ii) So lve ( D 3 - 7 D D ' 2 - 6 D ' 3 )z = e2*+V + s in (x + 2 y ) . (8) 

[ x 0 < x < I 
12(a)( i ) F ind the hal f range cos ine ser ies o f f ( x ) = \ ' . (8) 

2 - x I < x < 2 

12(a)( i i ) Ob ta in the constant t e r m and t he co-ef f ic ient o f the f irst s ine and cos ine te rms 

in the Four ier expans ion o f f(x) for the da ta g i ven be low: 

x 0 1 2 3 4 5 

f(x) 9 18 2 4 2 8 2 6 2 0 

(8) 

(OR) 

12(b) F ind the Four ier ser ies for f ( x ) = J ° ' n < * < 0 a n d h e n c e d e d u c e the va lue 
[ s i nx , 0 < x < 7 t ' 

of - + — (16) 
1.3 3.5 5.7 

13(a) A rod o f length 20 c m h a s its e n d s A a n d B kept a t 30° C a n d 90° C respect ive ly , 

unti l s teady state cond i t ions prevai l . If the tempera tu re at e a c h end is then 

sudden ly reduced to Q ° C a n d ma in ta ined so , f ind t he tempera tu re u(x,t) at a 

d is tance x f r om A at t ime t. (16) 



(OR) 

13(b) A rec tangu lar p la te is b o u n d e d by the l ines x = 0, x = a, y = 0 and y = b and the 

e d g e tempera tu res are u(0 ,y ) = 0,u(x,b) = 0,u(a,y) = 0 and u(x,0) = 

5 s i n ^ ^ j + 3 s i n ^ ^ j . F ind t he s teady state tempera tu re dist r ibut ion u(x,y) at 

any po in t of the p la te . (16) 

[1 if x < a 
14(a) F ind the Four ier t r ans fo rm o f f(x) = \ ' . H e n c e evaluate the 

( 0 if |x| > a > 0 

integrals (i) J — d t a n d (ii) J — dt . (16) 

0 0 

(OR) 
14(b) F ind the Four ier s ine and cos ine t rans fo rms o f e _ x a n d hence f ind the Four ier 

x 1 
s ine t r ans fo rm of — — a n d Four ie r cos ine t r ans fo rm of — — . (16) 

x 2 + l x 2 + l 

15(a)( i ) F rom the re lat ion y n = a 2 n + b ( - 2 ) n , der ive a d i f fe rence equat ion by 

e l iminat ing the cons tan ts a a n d b. (8) 

15(a)( i i ) Us ing m e t h o d of part ia l f rac t ion f ind Z~ 
[ ( z - l ) 2 ( z - 2 ) 

(8) 

(OR) 

15(b)( i) Use convolut ion theorem to eva luate the inverse Z- t rans form of 

( z - l / 2 ) ( z - l / 4 ) - ( 6 ) 

15(b)(i i) Solve, by Z- t ransform me thod , the equa t ion y n + 2 + 4 v n + l + 3 y n = 3 n . 9 i veh 

y o = o , y i = l . (10) 
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