PHY260(MAJOR) Student’s Copy

2025
( NEP—2020 )
( 4th Semester )
PHYSICS (MAJOR)
( Mathematical Physics—II )

Full Marks : 75

Time : 3 hours
The figures in the margin indicate full marks for the questions

( SECTION : A—OBJECTIVE )
( Marks: 10)

Tick (/) the correct answer in the brackets provided : Ix10=10

1. Which of the following is the differential equation for which the solution 1s
y=ce* +cpe’ X +3?

(a)
b) y+3=0 ( )

(c) f+y-3=0 ( )

(d)
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2. Which of the following is not a differential equation?

dy
(a) '&;-ﬁ-g:O ( )

) 1+ x3y”+2xy’ =0 ()

(d) co{%] +y=0 ( )

3. For the differential equation 2y +y' +y=0
(@) x=0 is an ordinary point (. )
(b) x=0 is a regular singular point ( )
(c) x =0 is an irregular singular point ( )

(d) None of the above ( )

4. The solution of the differential equation %xy— + y2 =0 is

! )

(ﬂ) y=x+c

R |
®y=7,.

€@ y="

(d) y=—-1— ( )
x+c
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5. Frobenius method of power series solution of a differential equation is
- possible if x = xqg is

(@) an ordinary point ()

(b) a regular singular point ()
(c) an irregular singular point ()
(d) Either (a) or (b) ()

6. A differential equation M(x, y)dx+ N(x, y)dy =0 is said to be exact
differential equation, if it satisfies

(@ aa—g=%'—} ()
B S5 ()
@ L ()
@) %ﬂ;ﬂ':_% ()

7. The value of %PZ(xH%PU(x) 18

(@) x ( )
(b) x2 ( )

(c) x3 ()

(d) x2.+§ ()
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8. The value of Hy(x) is
(@ 4x3 49 ()
(b) 8x2 —12x ( )
(c) 4x? - 2 C )

@) -1 ()

If Jop and J; are Bessel’s function, then Jj(x) is given by
1

(a) JO{I]'";Jl'[xT ( )

(b) —Jp(x) ( )

@ Jox+—Jsi ()

(d) Jg (x) - ﬁ Jl[x} ( )

10. Which of the following is not equal to 17
(a) Pgy ( )
(b) Jo(x) ( )
(c) Holx) ()

(d) Lg(x) ( )
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( SECTION : B—S8HORT ANSWERS )
( Marks : 25 )

Answer five questions, taking at least one from each Unit : 5%5=25

UNIT—I

1. Find the general solution of the equation
dy
= =1+x+Yy+
Xy T X+y+xy
2. Solve the equation y” -3y’ + 2y =0, given that y(0)=1 and y‘(0) =0.
UNIT—II

3. Show that x =0 is an irregular singular point and x = 2 is a regular singular
point of the following differential equation :

2
x"{x—mi—g -[x—-2]j—i~+3.xy =0

4. Show that the general solution of the two-dimensional Laplace’s equation in

2y d*u - kix+k
Cartesian coordinates 3_2 + 3—2- =0 is u=Ce 1*"*2¥ where C, k; and kp
X Y
are arbitrary constants.
UNIT—III
(2n) 1
5. Show that Py, (x)=(-1)" 5——-
2n (%) 22n{n”2

6. Show that j‘_ll.v,;“qxlpfm(x}dx —0ifn#l
UNIT—IV

7. Show that Jlﬂ[x] = 1‘-;; sin x.

8. Show that L}(x) = -% x% +3x-3.

/638 5 | Contd.



( SECTION : C—DESCRIPTIVE )
( Marks: 40)
Answer four qQuestions, taking at least one from each Unit : 10x4=40

UNIT—I
1. (a) Solve the differential equation (x + y)(dx — dy) = dx + dy. 4

(b) Find the general solution of the differential equation :
dy _y+x-2
dc« y-x-4 6

Solve the differential equation {x3+y3)dx—xy2dy=0, given that
yl) =1 5

(b) Find the general solution of the differential equation

2
2d7y _ dy :
Xt —= X(x+2)—=+(x+2Juy=0

UNIT—II
dzy
3. (@) Solve the differential equation m+y=0 by power series method

near x = 0. 6

2
(b) For the differential equation x(1 - x) % - ng—i —Yy =0, find the roots of

its indicial equation.

4. (a) Find the general solution of the differential equation
dCy, 1dy 1
dx? 2xdx 4x

by Frobenius method about x = Q.

y=0
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(b) Show that the general solution of one-dimensional heat diffusion

.90 %0 . 2p?
equation 5t = h? 5~2— is given by 6 = (Acosnx + Bsin nx)Ce™ " "t, where
X
A, B, C and n are arbitrary constants. 4
UNIT—III
5. (a) Prove that
0 N _1yn o,
Pn{x}= 2 { 1] [Zn Zk]! xrl—2k

n=0l k=02"kI(n - k)!(n - 2k)!

: . : 1l
18 the coefficient of t" in the expansion of (1 - 2xt + t2) 2 and hence show
that Pp(x) = (-1)" P,(-x).

5+2=7
(b) Show that Hg4(x)=16x" - 48x2 +12. 3
6. (a) Show that
oo _ 2
[ e ™" Hp(x)H p(x)dx = 2" n1V7 .
(b) Show that
2mx
P,:n“{x]— _TE_]JEP'T[I} +{nn+1)- m(m + 1]}PFT1_1{xj =0
(1 -x%) 4
UNIT—IV
7. (a) Prove the following recurrence relations for J,(x) : 3+3=6
(i) * xJ7 (%) = ndp(x) = 2 n41(x)
(ii) 2Jp(x) = Jn-1(x) - Jn+1(%)
(b) Evaluate the values of Lo, L, L2 4
o0 O for m#n
H. -X — 5 ’ h 5 .
(@) Show that J’D e "Ly (4l (X)X = 8mn, Where dmp =| | o7 . .
1 (™ os(xsin 6)do
(b) Prove that Jg(x) = ;I—IGCDSII . 4
L8
/638 7 G25—160




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

