Total No. of Printed Pages—8
S SEM FYUGP PHYC3A

2024

( December )

PHYSICS |
( Core )
Paper : PHYC3A
( Mathematical Physics—1 ) !
Full Marks : 60
Time : 2 hours

The figures in the margin indicate full marks
fOT‘ the questions
1. oo FRPIRS R WA SSI0! A1 Ot : 1xd4=4

Choose the correct answer from the
following :

2, \ 2
@ < y—S(dyJ 12y =e3% E—
dx> dx
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(2)

The degree and order of the foIlowmg b
differential equation ‘

d ay dy 3x
-3 +2y=e
ax? (dx) ¢

are '

f 29% 2

WE

1




(3]

(© I A b RETT €, com
ﬁ .
If A is a solenoidal vector, then
2—)
() V<A=0
_)
(W V-A=0
_—)
(i) VxA =0
(iv) S°RT GOIe T
None of the above
(d) TN FECE wm?
Which of the following is correct?

(RN (V) =0

(i) V(v ‘><‘Z)'t=.56f,
flv < (Vim0

(iv) @A BRI

All of the above

2. OO ZPPIRY Ty fudl -

Answer the following questions :

2x5=10

(@ ¢HeT & lim sin 19 SR Sy 71 |
xX—> X

Show that lim sin -1— does not exist.

x—0 X
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(b)
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@
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(4)

" x{r, 6) =rcos® o Y= 7 sin 6,
R J(r, OF T AT T

Find the Jacobian J(r; 6) if x(r, 6) =cosb
and y(r, 6) = rsin®.

meﬁmmwﬁm
fRoreel ot R A 2

How can Dirac’s delta fu
represented as limit of a rectangular
function?' .

nction be

AR TAEER WE  hy, hp, By T
FEPTE, (9@ CERN  FEAR? AR
uy, Uy, Uz T hy, hy, haS A N 2

If u;, uy, ug represent the coordinates
and hy, hy, hy the scale factors for the
3-dimensional curvilinear coordinate
system, then hat are the values of
uy, Uy, uz and hy, hy, hg for spherical
polar coordinates?

R (ol o CARER Al T e
[TeSse-2dt i

Evaluate using property of Dirac delta
function :

[Teto-2)at
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3. (@ () SO o e BRlAa o - g

e ¢
3+4=7
Solve the followjp . ;
Laiisthona" & differential
1. @x+1)2 g
dy

d’y .dy

2% -&;5"3a+2y=e3"

(ii) eXcosx YF e* Sin x L‘fi Fole tiB'[
AR FoTE A, Wronskian
2R IR q%’*ﬂ <91 |
Check by using Wronskian whether
the functions e* cosx and e* sin x
are linearly independent.

®) 6 W 20c+U) =% +y2, corg orgeq
9z 0z’ S
ox: oyl & dx dy 3
If z(x+y = x2+y2, then show that

(QZ___B_ZJQ _af1-22 0z)

0x’ dy )y ( & E—a‘y) ’

(i) =TeNes SRS o e R 4fb
O O A [ SR <R, w3
Describe how extremum values of
a function can be determined by the
method of Lagrange’s undetermined
multipliers.
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(6)

7= / Or

SR /iR e gaen - 2 xyz=a’
TS SCoe® X2 +y2 + 273 PN A (BEE
| el 1+5=6

What are constrained maxima and
minima? Find the minimum value of
x%® +y? +2z? subject to the condition

ECUZ =10

l © () o=x%-2y?+4z% TR (1, 1,-1)
R 21 + = k <o fipgare SEeer e

l - .

i Find the directional derivative of

| o=x2-2y% +4z> at (L1 —1) in the

direction 21 + j — k.

AT/ Or
xy3z% =4 P emo (-1 -1,2) Ro
G A% [ |

Find the unit normal to the surface
xy’z® =4 at(-1,-1,2).

(@) AN MW & 3
Prove that
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(d)

(e)
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R

() <« FF ey3S

-\

=(2y+3)f+xz}'+(yz-—x)fc

IE [ ][R T I C oA
t=03 *[ t=1 8 M 3@ @A
IR gW Ry :01 W x=2t, y=1,
z=13, 6

Find the work done if a particle
is acted upon by a force

=(2y+3)f+xzj’+(yz—x)l?:

moving along a path C from ¢ =0 to
t=1 Here x=2t, y=¢t, z=13.

(@) R TAAE B0 W o231 wvore
R 2P TR =R 2 3

State the Green’s theorem. How is

it expressed in vector form?
1571 |
o [0 +¥%) dAS Tm Bt w1 e aa
Xyl Gib GfoeBR ey | 3

Evaluate Ioj (x +y )dA where dA

indicates an elementary area in the
xy-plane. e
IRERTR TR 2 @™ wow 9B
Afecady 2FPRIA Sfereqi) oz IfR oF
TR TARE ﬁcnﬁr— G T Sferear |

- 4+2=6
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Find the expression for gmfdicﬁ
a scalar function in @_36
coordinates.  Hence  deri

expression for gradient in cyli
coordinates.

(@) (i)mﬁmmmmﬁﬁmmm'h

2-3i 2 1-21

PSR-+ 2185
Check whether the fqllowing matrix
s Hermman
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