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MATHEMATICS-II
Time: Three hours Full Marks: 100
Answer any Ten questions 10 x 10
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Find the Fourier series of the function f(x) defined by f(x) = xsinx ,—m < x < w. Hence

deduce the value - +—-—i+si7—~—+ 10

cos at—cos bt
p

(a)Find the value of L [-—HT—-— ; },usmg the propertyL {[—(:—), p]

et —g—3t

{b)Using Laplace Transform, find the value of o ®

(a)lf L= [8—3] = C"ji"’ find the value ofL—l{ ”}
pf p2

dt 5+5

(b) Show that the family of confocal comcs i ot b7 i i 1 is self —orthogonal, where A is a
variable parameter and a, b are constants. 545
Find the Fourier transform of f (x), where f(x) = 1~ x?,|x| < 1

0, x| > 1
and deduce the value of > ﬂ-z—;—s'ﬁcosgdx. 10

Represent f(x) ,where f(x) = coskx,on~nr <x <t (k not being an integer) in Fourier

series. Hence deduce that (i} w cotknr = -1- + 2k Z,i',"..l-l—

(if) = En-o(—l)n {n+k n+1-k}' 10
Find Fourier iransform off (x),wheref (x) = a > 0. 10

Using Perseval’s relation for Fourier sine transform of the given function f(x) =

sin kn
sin ax

- xz
e"andg(x) = e™®*,a,b > 0. Evaluate the micgralf0 eI dx. 10
(a)State and prove Existence theorem of Laplace Transform.
(b)find the value of L= [Iogm} a>0,b>0 6+4
» - 2p+1 :
Find the value of L {®+1)2(P2+1)@2+P+1)} 10
(a)Solve x3 dy — (y +yi/y? —x )dx =
(b)Solve % + ycosx = y™sin 2x. 5+5
Solve by Laplace method, y"(¢) — 3y'(t) + 2y(t) = 4e?’, given that
y(0) = -3,¥'(0) = 5. 10
(i) Solve,(3x*y* + 2xy)dx + (2x3y® — x¥)dy = 0 5

X

(ii) Solve (D3 + 1)y = e**sinx + eisingx 5
Solve the equation 2x2 & y o 1 —;—Z + (1 ~ x%)y = x? in series. 10




