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23BSMC10/ 21BMAC25 Special Functions and Fourier series
Course Outcomes:
CO1: Understand the basic concepts of Beta and Gamma functions
CO2: Use the Beta and Gamma functions to evaluate integrals.
CO3: Apply Bessel functions in Physics and Engineering.
CO4: Establish Bessel integrals for Bessel coefficients occurring in Astronomy problems.
COb5: Express periodic function as a Fourier series.

Part A 6xXx1=6
Choose the Correct Answer
l.jl/z(x) = CO3K2
2w . 2 2 . 2
a.\/:smx b.\Fcosx C.\/:smx d.\/:cosx
X X X X
2. Which one of the following is correct? CO3K1
a. Jo(0) =0 b. Jn(0) = 1 C.Jo(0)=0 dJj,0)=1
3. The value of [Jo(X)]? + 2[J1(X)]? + 2[I2(X)]* + ... is CO4K1
a. l b.n c.% d.o
4. Which of the following is correct? CO4K2
axl2=J1+3J3+5)+ ... b.x=J1+3J3+5J5+ ...
C.X[2=J1-3J3+5J-... d.x=J1-3J3+5)-...
5. The constant term in the Fourier cosine expansion for f(x) = x in (0, ) is CO5K2
a. b.—Tr c.2m dm/2
6. The function f(x) = e ~*is said to be ____ function. CO5K2
a. an odd b. an even c. neither even nor odd d. none
Part B 3x6=18
Answer ALL gquestions
7. a. Find the value of J_;/,(x). CO3K3
(or)
7. b. When n is an integer, show that J.n(x) = (-1)"Jn(X). CO3K3
8. a. Express Js2(X) in finite form. CO4K3
(or)
8. b. Find [ x2Jx(x) dx . CO4K4
9. a. Find the Fourier series of f(x) = e*in (— T, ). CO5K4
(or)
9. b. Express f(xX) = x in -1 < x < 1 as a Fourier series with period 2. CO5K3
Part C 3x12 =36
Answer ALL guestions
10. a. Find series solution of Bessel’s equation when m = n. CO3K3
(or)
10. b. Solve in terms of Bessel functions, the equation x2y" + xy + (A*>x?> —n?) y = 0. CO3K3
11. a. Derive the Recurrence formula for Bessel functions. CO4K4
(or)
o _ 1
11. b. Prove that [~ e~**Jo(bx)dx = N CO4K4
2
12.a. Show that x* == + 4 X2, (=) =7= in the interval (—n <x <. CO5K4
o1 1 1 1 _ n?
Hence deduce that (i) Ept = (||) 22 =zt =
(Or)
12. b. Expand f(x) = x sinx as a cosine series in the range 0 < x < 1 and deduce
St =k CO5K5
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