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December - Examination 2019

MSC (Previous) Physics Examination

Mathematical Physics and Numerical Analysis

Tforcitar Yifadh v wifeadt fagermor
Paper - MPH-02

Time : 3 Hours ] [ Max. Marks :- 80

Note:

ﬁ{{QT :

Note:

The question paper is divided into three sections A, B and C. Write
answers as per the given instructions. In case of any discrepancy, the
English version will be final for all purposes. Check your paper code
and paper title before starting the paper. You are allowed to use a
non-programmable calculator, however sharing of calculators is not
allowed.
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Section - A 8§x2=16
(Very Short Answer Type Questions)

Answer all Questions. As per the nature of the question delimit
your answer in one word, one sentence or maximum up to 30

words. Each question carries 2 mark.
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1) (i) Write the complex number \/5 i in polar form?
gatT ou # |fisr w20 @ foran
(ii) Find the unit vector normal to the surface x”y + 2xz = 4at the
point (2,—2,3).
A8 x’y + 2xz = 4 & oA gobls Aied 6y (2,—2,3)
R S DI
(iii) If 0;A = A" What does letter x represents in terms of letters
v,q,1,8?
g OJAY = AY g A6 318R x, 318N y,q,r,s P O H T AT
AT 8 ?
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(2)
(v) Bessel function is given by Jo (x) =1 — s + 64

What is the value of a?

Wwﬁwéfo(x)zl—’j+x— ...... al q T J4
AT BRI ?
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(iv) Evaluate
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1
(vi) Evaluate the integral f 1 _}_ x dx by Trapezoidal rule up to 3
0

decimals Here h=0.25 and

X 0 0.25 0.50 0.75 1.00
1
1+ x 1 0.8 0.667 0.571 0.5

ST &b T A FHIhA f1+ dx @1 9 ST BRI

g h=025 T
X 0 0.25 0.50 0.75 1.00
1
1+ x 1 0.8 0.667 0.571 0.5

1

(vii) Evaluate the value of the f [2Po (%) ]dx
-1
Where is P (x) Legendre polynomial.

f[ZPo(x)]dx BT qH A B |

-1
STEl P,(x) fetois 9808 &
(viii) Find the Laplace transform of function ¢ e'

ol ¢ et T AT DU ST vl |

Section - B 4xX8=32
(Short Answer Type Questions)

Note: Answer any four question. Each answer should not exceed 200

words. Each question carries 8 marks.
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4)

200 grect o gRAfAT HIRTTI T U9 8 37! & gl

Construct an analytic function f (z) = u (x,y) + iv (x, y) where

v (x,y) = 6xy — 5x + 3 Express the result as a function of z.

T e @ TfAfed Wt & BT | I1SY
f@)=u () +iv(x,y) ST v (xy) = 6xy— Sx -+ 3 URUTH BT e
z% DU H Fad HRY|

Use Newton Gregory forward difference interpolation formula to

compute y(3.62) from the following table.

X 3.60 3.65 3.70 3.75

y 36.598 38.475 40.447 45.521
I WIRT AR AAL G DT TAR IR 77 AR A y(3.62)
Pl TUET DI

X 3.60 3.65 3.70 3.75

y 36.598 38.475 40.447 45.521

Verify Stoke's theorem for A =(2x— y)f — yzzj -y zk where S
is the upper half surface of the sphere x*+ 3>+ z> = 1 and C is its
boundary.

D BT A = (2x — y)i — yz2) — y*zk & forg Aeanfid wRy
STET S el x2+ )2+ 22 = 1 Pl UL 31ef g g T C geht gt
gl
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Represent the vector A=z — 2x} - ylg in cylindrical coordinates.
Thus determine A,, Ag and A;.

AT A =z — 2x) — yk B dABR il ¥ @ HIRTe
quT A,, Ag 3R A, o1 fefor Hifsrol

~ _3
(a) Using Gamma function evaluate f \/; e dy
0

oo

a2
(b) Using Gamma function evaluate f 3% dz
0

[Marks 4+4]

(a) T et T SUAT IR Y foofyey3dy§|1ﬁaﬁ|

(b) T %l BT ITIN PR §Y f3*422dz§nﬁav—%|
0

Find the eigen values and eigen vectors of the following matrix

2 0 -2
0 4 0
20 5

=T Ofdag & gl 71 9T ST A S |

2 0 -2
0 4 0
—-20 5
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—at
Find the Laplace transform of function (%) sin at here a is

constant.

at _ —at . .
el (%)sm at BT AT BUTAR ST BRI T&T g 3R
2l

Find the poles and residues at the poles for the following function

z+1
-2z

+
Zg_

éz & ga duT gal R INFY ST HRY

Section - C 2X16=32

(Long Answer Type Questions)

Note: Answer any two questions. You have to delimit your each answer

maximum upto 500 words. Each question carries 16 marks.
(Tvs - ¥)
(Sref ST ¥9d)

fAder : gl 3 wel & SR GRTI 3= IR 31ferpam 500 &gl |

gRAfET HIT| I U9 16 (T 3T &

10) (a) Using Residues etc. find the value of

f A+ 02+ 2+ >

— o0
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(b) 301ve<yy_zz>p+(%)q = (xx_yy>

Here symbols have usual meaning in partial differential

equation.
[Marks 4+4]

(a) TGT 3MfE T ITINT IR gW T S A

XZ
f 1+ 2+t ™

— o0

(b) (y_z>p+(z_x)q=(x_y>gaaﬁ|

TG 3Afh 3faehel THIPRUT H Uil b FHT U=Ifold
aref gl

11) (a) Using Newton Rapson method, find (12)%

3 2
(b) Verify the Cayley Hamilton theorem for matrix | 1 4]

[Marks 4+4]
(a) RIS YR I BT IWANT B Y (12) /> BT AF ST R |

o frrazm[fl Z]%ﬁv%ﬂ%{%ﬁmuﬁawﬁﬁiﬁﬁm
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12) (a) Find the Fourier transform of the function

15 x<a
-ﬂ”_{o dlxl>a

(b) Graph for f(x) and its Fourier transform for a = 3.

[Marks 4+4]
(a) T Hef Bl HRER BUFR ST DHRY
15 x[<a
f@y_L);|x|>a

(b) T a=3 &P folg B £ (x) BT TH TUT b HNIR BUTR
BT ITh SISV

13) Find the Fourier coefficients corresponding to the function

0 .
; —r<x=<0
=147
&) [f L 0<x<nz

Also write the corresponding Fourier series.

(T Tl & T HRIR 0Mh ST Y

_ 0 ; —r<x=0
f(x)_[ﬂx L 0<x<nx
qoIT AP T HRIR Hoft off g1 v
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