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M.Sc. PHYSICS
THIRD SEMESTER SET
MATHEMATICAL PYSICS 11 C
MSP - 301
|[USE OMR FOR OBJECTIVE PART)]
Duration : 3 hrs. Full Marks : 70
(PART-A: Objective)

Time: 30 min. Marks: 20

Choose the correct answer from the following: 1X20=20

1. By using the recurrence formula of Legendre polynomial, state that which of the
following relation is correct?
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f 2 Pn+l(x)Pn—l(x)dx f X Pﬂ+l(x)Pn—l(x)dx
% v 2n(n + 1) b 2n(n+ 1)
e (Zln —-1)2n+2)2n + 3) i - @n+1)(2n + 3)
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. The group of order<4 is:
a. Always cyclic b. Always non-cyclic
¢. May or may not be cyclic d. Cyclic under some conditions

3. The recurrence formula for Bessel function of the form
d

- [x7,,(x)]is equal to -=------—- ;
5 x"]u(x) b. —x-n]n+1(x)
G xn]n+2(x) d. xn]n+2(x)
4. The generating function of Laguerre polynomial Ly(x) is —---.
da. =Y b. vo Ln(x) n
Z _IL& " Zn=o n(n+1)! L
n(n—1)!
1) n=0 )
5l 5
L m! o (n—1)!
5. What is the value off:': f(x)6(x)dx?
a. f(0) b. f(x)8(x)
¢ f(x) d. None of these
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* The formula for Legendre polynomial in the form P, (x) — xP;,_, (x)is equal to ——-----—--.

a. nP"_.l b. nPn+2
c. p, .. d. Np, .4
7. What is the Laplace Transform of {(1)d(t-a)?
a. f(a) b. f(a)e=s
c. f(a)ess d. None of these
8. Which of the following is correct?
a. 5(-x)=-6(x) b. (ax)=(1/a)5(x)
c. xd(x)=1 d. f(x)8(x-a)=f(a)d(x-a)
9. What is the value of (x-a)b(x-a)?
a. 1 b.0
c. 6(x)/a d. ad(x)
10. If every subgroup of a group is normal subgroup, then the group is:
a. Non-abelian b. Abelian
¢. Necessarily cyclic d. None of the above
11. The following integro-differential equation is a —————-—.
)
2
u''(x) = Sinx — x + f xtu' (t)dt; w(0) =1, u’'(0) =0&u'"(0) = -1
0
. Fredholm integro-differential b Fredholm integro-differential equation =
" equation & linear form * & non-linear form
¢ Volterra integro-differential equation d Volterra integro-differential equation -
* & linear form * & non-linear form
12. If the Kernel K' (x.8) = K(t.x) , itis
a. asymmetric b. continuous
¢. discontinuous d. symmetric

13. Set of integers (positive, negative and zero) forms
a. Semi group but not a group b. Group
Group which is a subgroup of the

& group of real numbers d-hons.obtheee
14. Which of the following, is correct?
a. &' (-x)=-0' (x) b. &' (-x)=8" (x)
¢. Both (a) and (b) d. None of these
15. The orthogonal properties of Laguerre polynomial L, is given by
(oo] =]
o [ e LGl dx [ e L GOl (O
0 -0
oo (=]
c f e *L,(x)L,, (x)dx d. f e*L, (x)L,, (x)dx
0 — 00
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[PART-B ; Descriptive]
Time : 2 hrs. 30mins. Marks : 50

1. a. Using the following second- order ordinary differential equation with 6+4=10
the boundary conditions, convert the boundary value problem into a
Fredholm integral equation.
Y'(@) + Py (x) + Q()y(x) = f(x)

r=a;yla)=«a

y=byl) = p

b. If u(x) = x? + x? ia a solution of the Fredholm integral equation,
u(x) = x*—x*—2x+ «a J'_+11 (xt?x?t) u(t) dt, Find .

2. a. In the following equations, classify each of them as Fredholm or Volterra 5+5=10
or Singular; linear or non-linear; homogenous or non-homogenous.

Justify the reason.
i f@) = A58 K u®a
ii. u@) = e*+ j; t% cos x u(t)dt

b. Express the following function in Fourier- Legendre expansion.

p=lale sl 2

3. a. Prove that 3+3+4
R o . o
(i) dx X ]n(x = X ]u—l X
7 )= (l - —4—)] (x)+3] (x)
Gy B

b. Prove the orthogonality of Hermite polynomial.

4. a. Prove that 1 3 22 22 5+5=10
= 5= Z(Zn + 1P, (x)z"
(1 —2xzt )2 L
b. Prove that +1 2
P, (X)Fdx=——
[ o o
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