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MPH-02
June - Examination 2018

MSC (Previous) Physics Examination

Mathematical Physics and Numerical Analysis

Tfortia WifcrdhT ga |ifeadt fasayor
Paper - MPH-02
Time : 3 Hours ] [ Max. Marks :- 80
Note: The question paper is divided into three sections A, B and C. Write

ﬁ'é?T :

Answers as per the given instruction. 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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781
Section - A 8§xX2=16
(Very Short Answer Type Questions) (Compulsory)

Note:  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 marks.
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1) (i) Find the Laplace transform of function e + ¢™

e e + ™ BT ATCART BUTAR ST P |

(i1)) Find the Fourier transform of f(t)
|4 if0<t<b
0= {0 otherwise
He f(t) BT HRY HUR S -

4 if 0<t<b
0 otherwise

)= {
(iii) Plot function f'(x) versus x. here f(x) = P (x) + 2
Where is P (x) Legendre Poynomial.
et £ (x) DT x & ST R x| &l f(x) = P,(x) + 2 & STeT
P (x) fefoig; 80 &1
(iv) Find curl F where F =xi — v
curlﬁ@ﬁaﬁaﬁ F=xf—y]
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(v) Write Vrin spherical coordinates.
Vr @l Micl Fcena & ford |
) p qr _ xr
(vi) If5q Ay =4
What does letter x represents in terms of letters p,q,r,s?
a0y A) =47 2
JTER x, &R p,q,r,s P BU H FT I HRaAT g ?
(vil) Write the complex number <ﬁ +2y2i ) in polar form?
g vu o afvsr e (V2 +24/2 1) B foran
4

(viii)Evaluate the integral f (ex + l)dx by Simpson’s 1/3 rule

Here h=1 and °

X 0 1 2 3 4
e+ 1 2 3.72 8.39 2109 55.60

ﬁqwésl/ﬁsﬁm@mw[ ¢ +1)dx BT A T
PRI g h=17

X 0 1 2 3 4
e+ 1 2 3.72 839 | 21.09 | 55.60

Section - B 4xX8=32
(Short Answer Questions)
Note:  Answer any four questions. Each answer should not exceed
200 words. Each question carries 8 marks.
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5)
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Using Rodriguez’s formula evaluate the value of the
1
f[x2P4(x) + 4]dx

@r@ga (Rodriguez) S T SUAT IR §Y f [22P, (x) + 4 et 1
9 S1a el

Evaluate f zt4 1 where C is the circle \(z + 1>| =1

2
oz +2z+5
z+4

/z+2+5

dz Y AT BRI &l C T |(z+1)[=1 B

3 ;0<t<2
If f()=1—1; 2<t<4
0 ;=4
Find Laplace transform of f(t)
=T Bt f(t) BT ATCART BUTTR ST PRI—

3 ;0<¢t<2
fiy=1-1:2<t<4
0 ;1>4

Find the Fourier coefficients corresponding to the function having

period 10:
0; —5<x<0
f(x)_{s . 0<x<5

Also write the corresponding Fourier series.

o7 et fSTFaT 3ga 10 B- IAP FId HRIR 0N ST e

qeT Db AT HRIR Luit At S |
0 =5<x<0
ﬂ@_&; 0<x<5
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Find a real root of the equation xe* — 1 = 0 using Newton-Raphson
method. Here e =2.7182818
FHIBRUT xe* — 1 = 0 BT RGP T ISA-IFAT Al GRT 1
I T8l e =2.7182818
r< >n+2r
Using J, (x) = Z 1

N l\)|><

find 4 [x"J,(0)]

n+2r
= (1) (3
weH J, (x) = Z;)Wfle BT T PR §Y %[x-an(x)]
ST |

If ris position vector of any point on the surface S and volume
enclosed by this surface is V. Find f f r-dS

S

afe g S W fpdl fofg o1 fRufer fideres € T1 39 |ag GRI
aReg emae v 2 A [[ 7 dS S @l

N
Prove the following identities
(i) 0,=3
(i) Oix&ixm=0
=1 Jd<afiaT o Rig A,
(i) 0,;=3
(i) Oix€ikm=0
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Section - C 2X16=32
(Long Answer Questions)

Note:  Answer any two questions. You have to delimit your each
answer maximum up to 500 words. Each question carries 16
marks.

gus -
(e IR o)

fAder : gl @ wodl & IR SINITI MY 30 TR DI IFfehad

500 grecl § g HIfS| I w9 16 3iht T 2l
xg(l—x6>
<1+x)24
(i) Solve z*(p +q) = x* + )?

10) () Find the value of | d
0

Here symbols have usual meaning in partial differential equation.

Q) fOOL_xzj)dx BInEEAd
0 <1+x)

(i) 22(p+q)=x>+ > & W
TG 3NiIp 3Tachol FHIHRUT H Ucihl & AT Ueiford a7ef 2|

11) Find the eigen values and normalized eigen vectors of the following

matrix.

S O W
=R\ IS
W N B

T Afeag & aMgie °F 9T UM g Afeer S |

314
026
005
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12) Expand f(x) =sin x;0 < x < 7 in a Fourier cosine series.
B f(x)=sin x;0 < x < 7 DI HRIR PloAT 20t & HI H S
|
zt

1 e . .
13) Evaluate 5 - dz where C is the circle | z | = 3here
) 27[1f22<zz+22+2)

t 1s contant.

1 e” v >
: dz Dl | C =3
27TzC 22(22+22+2> z Dl S1d S8l CU | z | W?W
t 3N g
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