chem: Choice Base Lem-jy AM -1V &/Str0/g
S’E : Q. P. Code: 38205

Time: 3 hours Marks: 80

N.B.: (1) Question No 1 is compulsory

(2) Attempt any three questions out of the remaining five questions

— (3) Non Programmable calculator is allowed

Q.1) A
a) Find the value of the integral f (x + y)dx + x*ydy along y=x2 havmg (0 0) and
(3,9) end points . R 2 SN
b) Find the Fgurier Series representing by f(x)—x O<x<2n | B0 WLy TSRS )
¢) Find the Fourier transforms of f(x)=1 -X2, |x|<1* ~ Ofor x]>1 1 ot (5]
d) Prove that (bz) i(:e: = e* the 1nterva1 of cflff erencing bemg h _' | [5]
a) Prove that‘!’—x = —Z‘”—:smznfx 0 <x< R B i 6]
b) Using the method of Lagrange’s rnultlphers solve the followm_g NLPP
Optimize z—4m+8:.l~:2-:-s:12~-x22 sub_]ect to X1+x2=4 , X1,x2 20 (6]
<15
c) Expand f(x) = 2 (z_l) (H I) aboufz—O mdlcatmg the region of convergence. [8]
Q-3) RS '*:'-:f‘!:'?’;i LT S s N
g /a) If {(1)=4, f(2) 4 f(7)=5 and f(8) 4 ﬁnd f(5) usmg Lagrange s Interpolation
formula - . Rl kol o [6]
b) The v1brat10ns of an elastlc strmg 1S governed by the partial differential equation
a;t‘; = ';z‘; 'I‘he length of the strmg is mand the ends are fixed. The initial velocity
w2
is zero and the mltla.l deﬂectmn 13 u(x 0)-2(smx+sm3x) Find the deflection u(x,t)
of the vibrating string for t>0._. 6]
C) Use the Kuhn Tucker condxtmns to solve the following NLPP 8]
Maximize 2%+ 3xa-x12-2%02 7" 0
Sllb_]CCt tO XI‘FS}{QS 6’ o~ ,f,, ,_.“"I_‘"-';-"" "'}'J;I’{"f
’ s 531"'21(2 510 : fx1.x2 20 -
; -'55?' a) vae that“x(v; x) = ; = [“”2” 48 4 ......] in the interval (O,n) 6]
F | b) Evaluate the mtcgral usmg Cauchy’s Integral formula [, ;o—5c—;dz where C1s
:zj;f;ﬁ';f ' the clrclg Izj a3 5 e | 6] -
LD ¥ %u _ 2 for which
C) Fmd the solutlon of one dimensional heat flow is given by 75 = .
o “(0 t)'*'-_'u(lt) u(x 0)-smT- CO"'QD _ [
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(25)
| : = N yna e - g == 2 ﬁnd YF;. [6]
- o (Ji y'J zzr .Y-" 148' yd' 4'92’ y 4 ]4!.2 o v * -
;]; ,{f{r‘:d lf:::' Zf;mplcx (orm of the Fourier series for f(x) = ¢® over the interval -1 i [6]
) _ - -

e diameter of a semicircular plate of radius a is kept at 0°C and the
o) e e re nicirc in ToC. Find the stcady state
temperature at the semicircular boundary is T°C. Fin ¢ y state

temperature in the plate. _[3]
. N APNREIE [N [T £ " ,
a) Using method of separation of varlablc.__gqlvcf PRI +u }where y(x,_ 0)_ be’ [6]
b) Evaluate ffmmdx. . > R, e i3 [4]
¢) (i) Use appropriate difference formula to find t when p=_84 from the [4]
following data | e o ey & |
e ' B

;‘7 b it s Id’rl"".‘-".l‘z #'i“

(ii) Express f(x)ix1-12x3+42x2-30x+9 in terms of factorial polynomials. [4]
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