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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours 1st Semester Examination, 2021-22

PHSACOROIT-PHySICS (CC1)

MATHEMATICAL PHYSICS-I
Time Allotted: 2 Hours Full Marks: 40

o The figures in the margin indicate full marks.
Candidates should answer in their own words and adhere to the word limit as practicable.
All symbols are of usual significance.

Question No. 1 is compulsory and answer any fwo from the rest
1. Answer any fen questions from the following: 2x10 =20
(a) Sketch: f(6) =sinfcos@ for 0<O<4r.

(b) If 7 be the position vector of a point on a closed contour, prove that the line
integral {7 -dr =0. Department of Physics
_ . P.R Thaiur Govt. College

(¢) If A and B are irrotational then prove that Ax B is solenoidal.

21 about the point x = 0.
x“+4

(d) Find the Taylor series of the function f(x)=

(e) State the Uniqueness theorem of the solution of a differential equation for initial

value problems.
(f) Find the volume of the parallelepiped whose edges are represented by

=2 -3j+4k, B=F+2j-k and C=31-j+2k.
(g) The position vector of a particle is F(!):cos(a)t)f+sin(a)t)j', where @ is a
constant. Prove that, at every instalr)g, its velocity and acceleration are
i her. t of
perpendicular to each other P.R. Thakur Gout ool
(h) Find the directional derivative of the scalar field @(x,y, z)=2x2+yz in the

direction of the vector i + J at the point (0, 1, =1).

(i) Find the value of & so that the average value of the function

2
f@)= —3%— + kt in the range 0 <7 <2 vanishes.
y= 2 -4 and z=3t-5 where “1” is

(j) A particle moves along a curve, x = 21,
in the direction of vector

time. Find its component velocity at time (=1
G -27+2k).
(k) Solve the following differential equation.
yeldx = (y° +2xe”)dy .
r

(I) Show that, @x(%) =0.
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mal distribution, 31% of items are under 45 and 8% are over 64. Find the
d the standard deviation of the distribution,

chosen at random from the first 200 positive integers. What is the
at the integer chosen is divisible by 6 or 87

(m) In a nor
mean an

(n) An integer is
probability th

2. () Evaluate ”\‘(,"‘”d"‘b’~ where R is the region bounded by the parabola 3+3+4
R

v=1 —x’and y=0.
(b) Prove that for a scalar field ¢,
dpdS = [(Vpyav
S \%

where V is the volume bounded by the closed surface S.

2
(c) Solve: %—5% + 6y = 2sin(4x).

3. (a) State Green’s theorem in a plane. [+5+(1+3)

(b) Verify Gauss® divergence theorem for the vector field F = 4yi — 2xj + 22k , where
V is the volume bounded by the upper half surface of the sphere x? + y? + z2 = |
together with the-plarfé z =0 "~ -

(c) State the conditfh %t convergence of a Taylor series expansion. Find interval of x
for which the Taylor series of In(1+ x) about x = 0, converges.

2 2
4. (a) If r= x>+ y? and z=¢(r), show that g—f+§—f=l¢’(r)+¢'(r). (2+2)+3+3
X y r
(b) Show that the rectangular solid of maximum volume that can be inscribed in a
sphere is a cube.
©) If A=(y-2x)i +3x+ 2y);, compute the circulation of A about a circle C in
the XY plane with center at the origin and rgtdius 2, if C is traversed in the
positive direction. poag 4 F, VYA
“w'\c; ‘,(h' '.A"’
5. (a) Find the area of the ellipse described by x = acos@, y = bsiné.

}

3+3+1+43

(b) Prove ﬁ(%j =0, where 7(# 0) is the position vector.
r

(c) What is meant by probability distribution function?

(d) A box A4 contains 2 white and 4 black balls. Another box B contains 5 white and 7
black balls. A ball is transferred from the box A to the box B. Then a ball is
drawn from the box B. Find the probability that the drawn ball is white.

N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to
their own respective colleges on the same day / date of examination within | hour after
end of exam. University / College authorities will not be held responsible for wrong
submission (at in proper address). Students are strongly advised not to submit multiple
copies of the same answer script.
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WEST BENGAL STATE UNIVERSITY
B.Sc. Honours 1st Semester Examination, 2020, held in 2021

PHSACORO1T-PHYSICS (CC1)
MATHEMATICAL PHYSICS 1

CBCS/B.SC-/HOM-/ISI Sem./PHSACO

Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.
Candidates should answer in their own words and adhere to the word limit as practicable.
All symbols are of usual significance.

Question No. 1 is compulsory and answer any gwa‘t;rom the rest.

1. Answer any fen questions from the following: p R %:::url Govtwm

(2) Sketch: f(0)=1+%sin20 for 0<0<2r.

(b) Show that f(x)= @ is discontinuous at x =0, where f(0)=0.

(c) If dp(x, y)=M (x, y)dx+ N(x, y)dy, where ¢ is a well-behaved function of its
arguments, then show that
oM _ON
oy o
(d) Solve: Q +2xy =4x
dx

(e) Determine a unit vector perpendicular to the plane of A=2i —6]’—312 and
B=4i +3j k.

(f) The position vector 7 of any arbitrary point on the surface satisfies the equation
|| =k, a constant. Identify the geometry of the surface and justify your answer.

(g) 7 is the position vector of an arbitrary point in a three-dimensional space. Using
Cartesian coordinate system, find gradient of 1/|7| at any point away from the

origin. of
& PR Thaks Govt ollege :

(h) For a vector field ﬁ(x, Yy, Z, t) show that dF = (d?-f7)17"+aa—1:dt.

(i) Show that Vx7f(r)=0 where r is the magnitude of position vector of any
arbitrary point in three-dimensional space (f(r) being differentiable everywhere).

() ¢ is a scalar function satisfying the equation V?¢=0. Show that V¢ is both
solenoidal and irrotational.

(k) Show that <ﬁ ds =0.
N

() A dice is thrown. What is the probability that the number obtained is a prime
number?

(m) There are five green and seven red balls. Two balls are selected one by one

Wghom replacement. Find the probability that the first is green and the second is
red.

1025
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(n) What is meant by a probability distribution function? Cite an example.

2. (a) Prove the identity V.(AxB) = B.(V x A)— A(Vx B). Hence show that (Axr) is

solenoidal if A is irrotational.

ox 3y) (82]
3. 2)=0, thenshow that | = | | = | | 5-] =1
) If f(x. ¥ 2) hen show tha [Gv)z(c?z o),

() A multiple-choice test consists of 100 questions. Answer to each question has four
possible options among which only one is correct. If a student answers all the
questions by guessing at random, then what is the expected number of correct

answers given by him?

3. (a) Solve: —}}7+1+lﬂ=0
x X dx

(b) Determine the constant a $O. that the following vector is solenoidal:
- G L bt st A
V = (g dy)ital yereid) J # (x + an)k

(c) Calculate the mean and the variance of a binomial distribution.

4. (a) The relativistic sum w of two velocities u and v in the same direction is given by

u.,y
cte
1+%

If u/c=v/c=1-a, where 0<a <1, find w/c in powers of ¢ . Show terms only

w
c

upto .

(b) Find the directional derivative of @(x, ¥, 2) = x? y+xz at (1, 2, —1) along the
direction of A=2f—2]j+k.

(c) Use Green’s theorem on a plane to show that the area bounded b

curve C is %j(xdy— ydx).

y a simple closed

5. (a) An integer N is chosen at random with 1< N <100. What is the probability that N

is a perfect square? o
(b) Obtain the complem;antary function of thegﬁfcﬁtt&f@gﬁtﬁﬂc -
d—%+542+4y =C0S 2x
dx dx
(c) Evaluate the line integral of A(x, v, 2) = X+ y2}' -
(a, b, ¢), along the path given parametrically by x= at’

Does the result depend on the path? Justify your answer.

22k, from the origin to
,y=bt,z = csin(7t/2).

heir Answer Scripts through E -mail / Whatsapp to

their own respective colleges on the same day / date of examination within | hour after end
of exam. University / College authorities will not be held responsible for wrong submission
(at in proper address). Students are strongly advised not t0 submit multiple copies of the
same answer script.

N.B. : Students have to complete submission of

—_—X—
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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours 1st Semester Examination, 2019

PHSACORO1T-PHYsIcS (CC1)

Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.
Candidates should answer in their own words and adhere (o the word limit as practicable.
All symbols are of usual significance.

Answer Question No.1 and any fwo questions from the rest

1. Answer any ten questions from the following: 2x10=20

2 3
. X .
(@) Prove that the series x + T convergent for 0<x <1,

\(Ja’)" Find the general solution of the equation
ok
P.R. Thakur Gowt. aonege 2x%+ y = 2xe™?

(c) A function f(x) is defined by
f(x) =cosx forx20
=—cosx forx<0

Is f(x) continuous at x = 0? Give reasons.

SN

(d) If f(x)=|x|, show that f(0) is a minimum although £'(0) does not exist.

dif 2df
(€) Prove V*f(r)= -t
() Calculate the Laplacian of the scalar field In(x’ +»*).

@‘ Expand f(x)= ——13 in a Taylor series about the point x =1.
_ -

{l?/\;l’ronskian of two functions is @(r)=tsin’f. Are the functions linearly
independent or linearly dependent? Explain.
ﬁ/‘lf Z=2z°+]’—3l€ and 1§=1°—2f+l€, find a vector of magnitude 5

v e

: 7 B Department of
perpendicular to both 4 and B. £ R Thal « s (Mleoe

() Show that V¢ is a vector perpendicular to the surface §(x, y, z)=c where ¢ is
a constant.

3 -
(k) Find an expression for ds’ in curvilinear co-ordinates , v, w . Then determine
ds® for the special case of an orthogonal system.
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hosen at random from the first 200 positive inte
s divisible by 6 or 8"

CBCS/B.Sc./Hons./lsl Sel
gers. What is the

(1) An integer isc
probability that the intcger chosen i

1
given by = where x is the random
O

s a constant).

(m) A distribution function is

variable. Find the value of < x[>. (Assume ‘A’ i

(n) Show that, for large number of trials, Binomi

al distribution yields Poisson

distribution.
. . d .
2. (a) Check if the following differential equation —y—ytanx=e’ gecx is exact.
Hence, solve the equation.

(b) Show that Z-(Exé) is an absolute value equal to the volume of 2
parallelepiped with sides A B and . Hence, find the condition for these
vectors to be coplanar.

(¢) Find the extrema of f(x,y)=5x=3y subject to the constraint x* +y° =136.

2xi 8
=e’*sinx. 4
eodoe it PRl s O

2
3. (a) Solve: %+3%+2y
PN AT el W T B

onal vector for any value of n, butis a solenoidal

(b) Show that #"7 is an irrotati
onlyif n=-3.
4. (a) Suppose that X is exponentially distributed with 2=3.
() Whatis P{X >2}?
(ii) What is P{X >5[ X >3}7?
(iii) What did you notice about these two answ

(b) A person makes steps of length " is just likely to step
Prove that after n steps in this random walk, the person will

distance rf with a probability —;—)" "Crir -
2

ers? [sita coincidence?

5. (a) Find the expression of Laplacian in cylindrical coordinate system.

(b) Prove that fuvv-d/l = -§vVu -dA
(c) Evaluate fi‘ yide—xdy_where C is the positivel
'.v*l’: ‘ w Nee 'I’.,‘!“‘

2 centered at tReFBI., . |, v 1 9

X

1025
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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours Ist Semester Examination, 2018
PHSACOROIT-PHYSICS (CC1)

MATHEMATICAL PHYSICS-]

Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.
Candidates should answer in their own words and adhere to the word limit as practicable
All symbols are of usual significance.

Answer Question No. 1 and any two questions from the rest

1. Answer any ten questions from the following: 2x10=20
&) Plot f(x)=xe” forx 20. Indicate any extremum within this range.

X j(.b) Test whether cos(x) and sin(x)are linearly independent within the interval
) —00 < X<

‘}pf Expand f(x,y)=xy ina Taylor series around (1, 1).

t
(@) Verify that y=e’2!e"2ds+e’2 is a solution of the differential equation

0 Damﬁ of
dy P.R. Govt.m
—=2ty=1
dt :
(e) What do you mean by a regular singular point of a second order linear differential
equation?
) Prove that the volume of a sphere with radius ‘a’ is i7ra3

(g) Find the value of ¢, £, where ¢, =Levi-Civita symbol and assume Einstein’s
summation convention.

(h) Given a vector A=2xi-3yj+5zk. Verify that [>+m’+n’=1, where the
(I, m, n) are the directional cosines along three mutually perpendicular directicns
i@, J. k. o R Thaiur Gov
: 4 Find the directional derivative of the function @(x, y, z)=2xy+z2 in the
direction of the vector  +2 +2k at the point (1,1, 3). ‘

() Find V’y*using cartesian coordinate where 7 is the position vector of an
arbitrary point.

@ (k)Y 'Using Gauss’s theorem prove that
fds=0

() Show that Vx(Ff(r))=0, where 7 is a position vector and f(r) is
differentiable. '

1025 1 Tum Over
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3. (a) Show that the following differential equation is exact,

2, (a) Calculate the extreme values of the function f(x, y

CBCS/B.Sc./Hons./1st Sem./Physics/PHSACORO1T/2018

(m) A dice is rolled and a coin is tossed simultancmmy Find the babil
dice shows an odd number and the coin shows 3 head - probability that the
(n) If x is a random variable obeying Poisson dig

tribution f s
2 roby ’ .
mean of x°. probability, find the

2 . Z)=xyz, subject t
constraint x” 4y’ +z" =3, using Lagrange’s multipliers, et to the 43 &2(
4+
(b) Show that,
(i) Vx(Vx4)=V(V-4)-V*4 and
(i) V- (Vx4)=0

(c) What is meant by a random variable?_-

4 2+(143+])
2xy2xy—+y2 2x=0 +3

(b) What is meant by linear independence of three vectors? Find the necessary and
sufficient condition for three vectors 4,8 &C (in three dimension) being linearly

independent in terms of their scalar triple product. State the geometrical
significance of the result.

(c) For an exhaustive set of events {4, 4, ..., 4,} which are mutually exclusive and
B is another event defined on the same space, show that

P(B| 4,)P(4,)

P(4;| B)=—
L PBI4)P(4)
malp@l  mt gtk
J4. (a) Solve the differential equation, 3H2+3)+2 g
d*y _dy TRy
'F +5 Z + 4y =COS(2X) E] ‘\MAK
—{(b) State Gauss’ divergence theorem. 2~ ‘S
- - >
Prove the vector integral theorem, jV¢dV=§¢dS , where @(r) denotes a well .., # P N
behaved scalar field and S is the closed surface enclosing a volume V. t % o
(c) Calculate the mean of a normal distribution, f(x)= 1 exp _(x—;;)z using ‘;j\' ‘{3 -
" a\/—2; 20 g \\
the fact that the mean and variance'of standard normal variate z is 0 and 1 \5 O
-2 ‘
, , - , . . 1 S Q ¥
respectively, given that the probability density function of z is, g(z)=——=—e * _
V2r .
5. (a) Find the expression of Laplacian in Spherical polar co-ordinate system. 5+(1+3)+1 §
(b) State the condition of convergence of a Taylar series expansion. Find interval of x g /
for which the Taylor Series of In(1+x) about x = 0, converges. . \X
(c) What is meant by probability distribution function? oy
x A ”
N
¥
1025 2 y ¢
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