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REV-01 2021/03
BSP

B.Sc. PHYSICS
THIRD SEMESTER
MATHEMATICAL PHYSICS-11
BSP-301
Duration : 3 hrs. Full Marks : 70
( PART-A : Objective )
Time : 20 min. Marks : 20
Choose the correct answer from the following: 1X20=20
L 1na square matrix, each diagonal element is zero and &;; = —@;;. Then its matrix will be:
a. Symmetric b. Skew-symmetric
c. Hermitian d. Skew-hermitian
2. The trace of a 3X 3 matrix is 2. Two of its eigen values are 1 and 2. The third eigen value
is:
a.-1 b.0
c2 d.1
3 2 30
One of the eigen value of the matrix A=|3 2 0] is5, then the other two eigen
0 01
values are:
a.0and 0 b.land1
c.0and 1 d.1and -1
4 The polynomial 2X* + X+ 3in terms of Legendre’s polynomial is:
a. 1 b. 1
~[4P, —3P, +11P] ~[4P, +3P, ~11P,]
3 3
<1 d. 1
S[4P, +3R +11R] S[4P, 3R -11R)]

* The generating function of Legendre’s polynomial Pn (X) is:

* J1-2xu +u? b1
N1-2xu+u?

c. (X2 _ 1)n d. 1
1-2xu—u?
6. The orthogonal property of Legendre’s polynomial is:
a b

.1 .1
IPm(x)Pn(x)dx:l,if m=n, IPm(x)Pn(x)dx:O,if m=n
1 -1
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C d. None of these

.1
IPm(x)Pn(x)dx:w,if m=n
1

7. 1f Aand B are the matrices of same order such that AB = Aand BA =B , then
Aand B are

a. Nilpotent b.Idempotent
c. Singular d. Hermitian

8. 1t Pn (X) and Qn (X) are two independent solution of Legendre equation then the

general solution is:
a.y = AP, (x)+BQ, (x), by = AP’ (x) +BQ, ()
Cy= AP?2 () + BQZ (X) d. None of these

9. If x=0 is a regular singular point of the differential equation
d’y dy .
W + P(x) & +Q(x)y =0and M, , M, are real and different roots then:
a v — b.
y=C(Y)n, +C2(Y) dy
' ™ 2 e y:('.:l(y)m1 +C2( )m1
dm
©y=C(Y)n oy = (Y)p +C (V)

10. 2
0’z .
The solution of the partial differential equation W =sin(xy)

a7 =—x?sin(xy) + xf (x) + g(X) b- 7 = _xZsin(xy) - f (X)+
“ z=—y"sin(xy) + yf (x) +g(x)

11. A partial differential equation has:

9(x)
- 7==x"sin(xy) + yf (X) + g(x)

(oW

a. One independent variable b. Two or more independent variables
c. More than one dependent variable d. Equal number of dependent and
independent variables
12. -1 0 0
The matrix A is definedas A=| 2 —3 0 [. The eigenvalues of Ais:
1 4 2
a.-1,-9,-4 b.1,9,4
c-1,-3,2 d.None of these
13. How many constants are required to make a 2nd order partial differential equation?
a.3 b.2
cl d.0

USTM/COE/R-01



Complete solution of the partial differential equation —— -4 +4 > =0 is:
OX oxoy oy
a 7= f,(y+2x)+xf,(y+2x) b. 2= f,2y +x)+xf,(2y +X)
¢ z=f(y+x+2)+xf,(y+x+2) dz="F(y-2x)+x,(y-2x)

15. Which of the following is Lagrange’s linear equation?

a Pp+Qg=R b. Pp+Qq=R
¢ Pp+Qq=0 d. None of these
16. What is the value of £(2,1)?
a. | b. 1
7 z+1
c. 1 d 1
z2(z+1) z-1

7.1 %)

r(1)
a. 2

. b. -2
c1 d 1
2 2
18. on
1f1.35....... (2n-1) = I'(p), then p is:
Jr
a. 2 b. 1
n+— n+—
2
c. d.
n-+ 1 n_ 1
3 2
19. » ,
Ie“ dt ="
0
a. [- b. ﬂ
2
[ d.o
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20. The error function erf (X) is written as:

a. 2 X _IZ b. 2 00 _tZ
et et

C. ,7[ X 7[2d d. ix 7X2d
—2 '([e t \/;E[e X
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[ PART-B : Descriptive ]
Time : 2 hrs. 40 min. Marks : 50

[ Answer question no.1 & any four (4) from the rest ]

1L 2 2 10
ou ou

Solve the Laplace equation — +—— = 0 in a rectangle in the xy-

ox~ oy

plane with U(X,0) =0,u(x,b) =0,u(0, y) and

u(@, y) = f (y) parallel to y-axis.
2. Prove that the product of two matrices 4+6=10

cos’6d  cos@sing cos’¢p  cosgsing|
. . and . _ is zero
cos@dsind  sin“ @ cosgsing  sin“ ¢

T
then € and ¢ differ by an odd multiple of E

Find the inverse of following matrix by elementary row transformation

01 2
A=11 2 3
311

3. Evaluate Beta function in terms of gamma function. 4+4+2=10

2”>n+1
2

Prove that 1.3.5....(2n —l) =
Jr
Show that S(I,m) = g(m,1).
4. z 5+5=10

2 -
sin?@cos?0do
i. Evaluate =@

El

2
J- sin™~1(268)de
ii. Evaluate “ 0

5. i. Using elementary transformations, reduce the following matrix to 6+4=10
normal form and find its rank

1 2 3 4
A=13 4 12
4 3 12
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1[ 2 2 1
A==-|2 -1 2
ii. Verify whether the matrix -1 2 2 1y orthogonal.
. Obtain the general solution of one dimensional wave equation by using 5+5=10
the method of separation of variables.
Solve
0’z 9%z 5
— 5 5 5 = CO08 XCoS4y
dx? dxdy il
d? V V 7+3=10
- +x—+x*-Dy=0
i. Using Frobenius methods solve dx dx .
'y
ii. Solve the equation e + X2y =0
X

. 1 4+5+1=10
Prove that I P,(X)P,(x)dx=0,if m=n
1

P2 =R P )+ R Py () 4ot

Prove that 1 1
P, (-2)P,
0 (5)RG)

Draw the graph for Legendre’s polynomial Po’ P,P,, P3, P,.
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