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M.Sc. Integrated (Mathematics)-II (Second Semester)
End-Semester Examination December 2017
Department of Mathematics, SOPS, Doon University Dehradun
Course: MAC-204, Mathematical Transforms

Time Allowed: 3 Hours Maximum Marks: 100

Note: 1. Attempt All Questions from Sections A.
2. Attempt any one of Q.1or Q.2 in section B. Attempt any four questions from Section C.
3. Length of each answer should be according to the marks allotted.

Section A
Q.1. Answer in Brief: (2 marks each)

(1) Define convolution of two functions f(t) and g(t).

(i1) Write the z-transform of unit step function u(t).

{(iii)  Write the domain of the function 2;1-{,-‘;, a > 0, given T{f(t)} = F{w).

(iv)  State final value theorem (formula only) of z-transforms.

v) State first shift property (formula only) of Fourier transforms.

(vi)  Define convergence of Fourier series at the point of discontinuity.

(vii)  Write the formula for Fourier sine transform second derivative of a function.
(viii) What will be the value of f(1) in terms of z-transform, when f(0) = 0.
(ix)  Derive scaling property for Mellin transforms.

(x) Write main applications of Mellin and z-transform.

Section B (8 marks each)
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Q.1. (i) Find the Fourier series for f(x) = {COOS X 4 0ﬂ<<xx<_n0.

(ii) Find the Fourier cosine series for f(x) = [ —xon 0 <x <L
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©.2. (i) Find the Fourier series for f(x) = x* on —I<x <.

(ii) Find the Fourier sine series for f(x) =

Q.3. (i) Solve the differential equation y' — 4y = H(t)e ** by applying Fourier transform.



(ii) Find the Fourier transform of f(t) = Z%E using symmetry property.

Q.4. (i) Prove that inverse Fourier transform of 1 = &(t), the dirac-delta function.
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(ii) Find the inverse z-transform of F(z) =

Q.5. (i) Find the Mellin transform of f(H) =+ t9)~P using the properties.
(ii) Use the property of derivatives to find the Mellin transform of i =a'e
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Q.6. Find steady- state temperature distribution u(x,y) in a thin, homogeneous, semi-infinite plate

governed by
ot U o L e % =
Ve + e 0:0<x<L,0<y<m u(0,y) =e ?,ullLly) =0,y > 0’(63/) (x,0) =0.
Section C (10 marks each)
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Q.1. (i) Using Fourier expansion show that 1+ =+ F o =

WZ
(ii) Find the inverse Fourier transform of F(w) = e ),

Q.2. (i) Find the Fourier sine transform of f(t) = e ' using formula for derivatives.
0 0=sx <%

(ii) Find finite Fourier sine transform of f(t) = - ;
1 3 XS

Q.3. (i) Prove that the Mellin transform of f(t) = (e* — 1)~ tis I(s)<(s), where Z15) = X ;11—2

(ii) Find the Mellin transform of Flt) = pasat,a > 0,
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Q.4. (i) Show that Ty —5—= 24(@).

- 2 A2 f(1) df(t)) _ 2
(ii) Prove that M{t = o ]— 2*FlZ).

Q.5. (i) Solve the difference equation f(n+2)-5f(n+1)+ +6f(n) = 2" using z-transforms
withu(0) = 1,u(1) = 0.
_ (ii) Using initial value theorem find £(0), where F(z) =

z
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