3/55 | Paper / Subject Code: 49702 / APPLIED MATHEMATICS 111 / NDVZO 19 s
(3 Hours)  [Total Marks : 80]
Note:- 1) Question number 1 is compulsory. | £4
2) Attempt any three questions from the remaining five q;:léstiéns ¥ ;

3) Figures to the right indicate full marks.

Q.1 a) Find the Laplace transform of cost cosZtcosSr" S R _!:0._5- B
b) Show that the set of functions cosnx, n= iz 3,‘,,.‘,,.15 arthogonai over. (0 21:) Q_ﬁ
¢) Prove that f{z) = (x* -3xy2+2xy)+|(3x1y ~x? +3,'2 y‘) is analync and ﬁnd i‘(z) 05

interms of z .

d) Find the directional derivative of qr—mx +y2‘i-zz in the directlon oFﬁ‘ze hne ~— e g 05
at(l,2,3)
Q.2 a) Find the fourier smes for f(x) =x? m (0 21:) o ~ 06

b) Show that the vecmr F =(x2 + xyz) i+ (j{2 -t-xzy ) 3 xs arrg)tanenal and find its scalar
potential ¥; =5 06
¢) Prove that the transformation w= —— transforms rea] axxs of z- plane into a circle 08

of w piane

52

Q. 3 a) Usmgconvolutwn theorem ﬁnd mvcrse Lap!ace transform of m ; . 06

b) Prove that Jse(x) 2o 06

c) Fmﬂ half range cosme senea fat‘f{x) x(n — x), 0<x<m. Hence show that Z‘”—l— = 08
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Q4 a) Evaluate by Green’s theorem fc(eArz —xy)dx— (y* — ax)dyWherecgs S e

the circle X2 + y* =a% .
b) Prove that 2 Jo"(x) = J2(X) ~ Jo(x).
-3t

¢) i) Evaluate f:f:-:;—— dt

ii) Find Laplace transform of t Vit sint :'.i S

Q.5 a) Find the orthogonal trajectory of the fazmiy of cums x yﬁ—xy? =0
b) Prove that [ x . J;;3 (/2 )dx=; -x m‘j ,3(x3f )

¢) Obtain complex form of Founex: Senes for f(x) e m( 0 2)

Q.6 a) Use stoke’s Theorem 'ié-‘é?aiu;té: f ﬁ" di‘ -where-' F zyz i+ Z.XJ +.§'(y .k
and C is the boundaryofthemtcle X +y2 +zz = l and z= ﬂ
b) Find the foug;er mtegral reprcsentatmn for
fix) = e x<0 a>0

-Tf_«e‘“‘ xzo a>0

Henceshowt}m f0 ﬁ?:; dx = — e”“f x>0,

) c) Soch us'mg Lapla;:e transform ({lﬂ2 +2D ~1r5)y e'sint, where y(0)=0,y(0)=1

*ttt#**#t##t#**#*
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EXT(_/ Paper / Subject Code: 49602 / APPLIED MATHEMAT]CS-I;I / No\[' 20 ‘g
(CBSGS)

(3 Hours) [Total Marks : 80]
Notz- 1) Question number 1 is compulsory.
2) Attempt any three questions from the remaining five questions

3) Figures to the right indicate full marks.

0 1 a) Find the Laplace transform of cost cos2t cos3t 05
b) Show that the set of functions cosnx, n=1,23,....... 15 orthogonal over (0 , 27 ) 05

c) Prove that f(z) = (x* - 3xy? + 2xy) + i(3x*y - x? + y* — y*) is analytic and find f(z) 05

interms of z .
d) Find the directional derivative of ¢ =x*+y*+z* in the direction of the line -% = % =~:- 05
at(1,2,3) |
Q2 a) Find the fourier series for fix)= x* in (0, 27) ' 06
b) Show that the vector F =(x? + xy?) i + (y* +x’y ) j is irrotational and find its scalar
potential 06
¢) Prove that the transformation w = -z-:-_—‘ transforms real axis of z- plane into a circle 08
of w— plane
03 a) Using convolution theorem, find inverse Laplace transform of (?%:—53-; . 06
-t
b) Prove that Jsz(x) = J;_% (3—;- sinx -Ecosx) 06

¢) Find half range cosine series for f{x) = x(m — x), O<x<m. Hence show that X" ni‘ = % 08
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Q.4 a) Evaluate by Green’s theorem j'c(e‘“‘2 —xy)dx— (y* - ax)dy \#herg::p'_is
the circle x> +y? =2’ . |

b) Prove that 2 Jo”(x) = J2(X) = Jo(x).

ol 2—3!‘,

¢) i) Evaluate f:o : dt

t

i) Find Laplace transform of tv1 + sint

Q.5 a) Find the orthogonal trajectory of the family of .Ctl.l'\’% Xy Xy =¢c.
b) Prove that [ x . Jzy3 (x%/% )dx = —-x *ﬁj 1}3 { x31’2 )

¢) Obtain complex form of Founcr Serles for f(x) ez" in ( 0 2).

Q.6 a)Use stoke’s Theorem to evaluate I F’ df‘ where F yz:+zx j*xyk
and C is the i}oundary ofthe cm:le x3+y‘+z:3 = l and z=0.
b) Find the fourier mtegral represematan __for ;
f(x) = “?'.xSO a:‘()‘- 5
= e x20,2>0

o0 COSWI o I —-ax : :
2 >
eyt dx " @ Y ;x>0 ,2>0

Hencc show that. f

e c) boive usmg Lapiace transform (I)2 +ZD +S)y e'sint, where y(0)=0,y'(0)=1

#*t*#t*#*****t#a*
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