
Roll No. .........................                   Total Printed Pages -08

F - 1406

C.B.S.(Fourth Semester)
EXAMINATION, May - June, 2022

PHYSICS
MATHEMATICAL PHYSICS II

(P-401)

Time : Three Hours] [Maximum Marks:40

Note: Attempt all sections as directed.
(Section-A)

(Objective/Multiple Choice Questions)
(0.5 marks each)

Note: Attempt all questions.
Choose the correct answer from the options given and
write in your answer book.
1. If x = r cos ,y = r sin  then (x,y)/ (r,, ) =

(A) x

(B) y
(C) r

(D) 0

P.T.O.

[2]

F - 1406

2. (u,v)/ (x,y) x (x,y)/ (u,v)
(A) 1
(B) -1
(C) 0
(D) NOT

3. If function u,v,w of three independent variables x,y,z are
not independent then (u,v,w)/ (x,y,z)=
(A) 0
(B) 1
(C) 2
(D) -1

4. Value of order and degree in given equation Ld2q/dt2 + R
dq/dt + q/c = E sinwt is-
(A) 2,2
(B) 2,1
(C) 1, 2
(D) 0, 2

5. If u1 = f1 (x1), u2 = f2(x1, x2), un = fn (x1, x2, .....xn) then (u1,
u2, ....,un)/ (x1, x2, ....,xn) =
(A) u1/ x1

(B) u1/ x1 . un/ xn

(C) u1/ x1. u2/ x2...... un/ xn

(D) NOT
6. If f (x,y) = c, then dy/dx =

(A) f/ x
(B) f/ y
(C) - f/ x / f / y
(D) NOT
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7. If u be a homogeneous function of degree n, then

2 2 2/ /x u x y u y

(A) /n u

(B) ( 1) /n u x

(C) ( 1) /n u x

(D) NOT

8. limx-of(x+h,y)-f(x,y)/h, if exists, is called the partial deriva-
tive of with respect to

(A) x at (a,b)

(B) x at (x,y)

(C) y at (a,b)

(D) y at (x,y)

9. If x = u (1+u), y = v (1+v),then the jacobain of x,y with
respect to u,v is:

(A) u+v

(B) 1+u+V

(C) 1-u+v

(D) NOT

10. If x = r cos ,y = r sin  then (r,, )/ (x,y). (x,y)/
(r,, ) =

(A) 0

(B) 1

(C) 2

(D) NOT
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11. If any two elements A and B of a group commute, then
the group is said to be

(A) Cyclic Group

(B) Non Abelian Group

(C) Abelian Group

(D) Permutation Group

12. Two groups are said to be isomorphism if they have

(A) Same number of element and same multiplication
table

(B) Same multiplication table but different number of ele-
ments

(C) Same number of elements but different multiplication
table

(D) Different  number of elements but different multiplica-
tion table

13. Moment of inertia is a

(A) Scalar

(B) Tensor of Rank 2

(C) Vector

(D) Tensor of Higher Rank

14. In free space poisson equation becomes

(A) Maxwell equation

(B) Ampere equation

(C) Laplace equation

(D) Steady State equation
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15. Which of the following criteria is used to choose a coordi-
nate system
(A) Distance
(B) Intensity
(C) Magnitude
(D) Geometry

16. Laplace equation may be used in the study of
(A) Steady state temperature in a region containing no

source of heat
(B) Variable state temperature in a region containing

source of heat
(C)Steady state temperature in a region containing

source of heat
(D)Variable state temperature in a region containing no

source of heat
17. The volume of a parallelopiped in cartesain is

(A) dx dy dx
(B) dx dy
(C) dy dz
(D) dx dz

18. If A and B are two first order tensors then product A.B is
(A) Second Order Tensor
(B) First Order Tensors
(C) Zeroth Order Tensor
(D) NOT

19. The cartesian coordinate system is also called as
(A) Circular
(B) Rectangular
(C) Spherical
(D) Space

P.T.O.
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20. The components of zeroth order tensor is
(A) 0
(B) 1
(C) 3
(D) NOT

(Section-B)
(0.75  marks each)

Note: Attempt all questions.

1. Consider the coordinate transformation x = x+y/21/2, y =
x-y/21/2 . The relation between the area elements dx dy
and dxdy is given by dx dy = J dxdy. Find the value of J
(Jacobian).

2. Define Jacobian with example.

3. Explain initial condition and boundary condition in partial
differential equation.

4. Find the first and second order partial derivative of
x3+y3+3axy.

5. Define Laplace equation with formula.

6. Define a Tensor, giving example.

7. Write the second kind of Voltera Integral equation.

8. Write the second kind of Fredhom Integral equation.

9. Explain cyclic group.

10. Define contravariant Tensor.
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(Section-C)
(1.25 marks each)

Note: Attempt all questions-

1. If x = r cos , y = r sin  then find (r,, )/ (x,y) and

(x,y)/ (r,, )

2. Define Greens function with properties

3. If u = log (x3+y3+z3-3xyz)then find ( / x+ / y+ /

z)u

4. Solve y +2y = 0 boundary condition is given y (0) = 1, y

( =180) = 0

5. Consider a function f (x,y) = x3 + y3, where y represent a

parabolic curve x2+1. Find total derivative of f with respect

to x, at x = 1.

6. Define covariant and mixed tensors.

7. Explain Subgroups and Cosets.

8. Define Homomorphism and Isomorphism.

9. State any two frequently used partial differential equations.

10. Define symmetric and asymmetric tensors.

P.T.O.
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(Section-D)

(2 marks each)

Note: Attempt any Five questions-

1. If u1 = x2 x3/x1, u2 = x1 x3/x2 and u3 = x1 x2/x3 then find J (u1

u2 u3).

2. If u = (x3+y3+z3-3xyz) then find ( / x+ / y+ / z)2u.

3. If x =r sin  cos , y = r sin  sin  , z = r cos  then

find (x,y,z)/(r,, , ).

4. Solve the equation using Greens function d2g(x,xo)/dx2 =

(x-xo) with the boundary conditions g(-L,xo)= 0 = g(L, Xo)

 5. Solve the equation using Greens function d2 y/dx2-k2 y= f

(x) boundary condition is y (-)=0 = y (+)

6. Solve the equation using method of separation of vari-

able u/ x+2 u/ y = 0.

7. Solve the equation using method of separation of vari-

ables u/ x-4 u/ y = 0.

8. If u =f(r) where r2= x2+y2 show that 2u/ x2+ 2u/ y2 =

f(r)+f(r)/r.

9. Explain the concept of group representations. Prove the

orthogonality theorem in group theory.

10. Solve the 2-D Laplace equation in cylindrical coordinate.


