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BACHELOR OF SCIENCE (B.Sc.) 
Term-End Examination, December, 2016 

PHE-04 : MATHEMATICAL METHODS IN PHYSICS-I 

PHE-05 : MATHEMATICAL METHODS IN PHYSICS-II 

Instructions : 
(i) Students registered for both PHE-04 and PHE-05 

courses should answer both the question papers in two 
separate answer books entering their enrolment 
number,. course code and course title clearly on both 
the answer books. 

(ii) Students who have registered for PHE-04 or PHE-05 
should answer the relevant question paper after 
entering their enrolment number, course code and 
course title on the answer book. 
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PRE-04 

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

December, 2016 

PHYSICS 
PHE-04 : MATHEMATICAL METHODS IN 

PHYSICS-I 

1 
Time : 1-

2 
 hours Maximum Marks : 25 

Note : Attempt all questions. The marks for each question 

are indicated against it. Symbols have their usual 

meanings. 

	

1. Attempt any three parts : 	 3x4=12 

(a) Calculate the volume of a parallelopiped 
-> 	A 	A 	A 

formed by the vectors A = 2 i + j + 4 k ; 
-3 	A A 	-> 	A A 

B =2i + j and C =2j + k. 

(b) Construct a unit vector normal to the surface 

x2  + y2  + 3xyz = 4 at the point (1, 0, 1). 

(c) Define polar and axial vectors. Give one 

example of each. 
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-3 	A 	A 	A 
(d) The force F = (i + 2j + 3 k) N acts at a 

point P(3, 0, 4). Determine the torque about 

the origin. 

(e) (x, y, z) and (u1, u2, u3) are the respective 

cartesian and curvilinear coordinates of a 

point which are related by 
x = 2u1  - u2  + 3u3  

y = u1  + 2u2  + 3u3  

z = - U2  

Calculate g1  for all i and j. Is the system 

(u1 , u2, u3) orthogonal ? 

2. State Stokes' theorem. Using Stokes' theorem 
fc -÷ --> 

	

evaluate the line integral 	F F. dl , where C is 

a circle of radius 3 which is parallel to the 

	

---> 	A 	A 	A 
x-y plane at z = 3 and F = y i + 9x j - 3xy k . 1+4 

OR 

A 	A 
A force F = - 2x i - 3y j acts on a particle. 

Calculate the work done against the force in 

taking the particle from the origin to the point 

(5, 5) along the path x = y. 5 
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3. A continuous random variable x such that 

0 	x 	it has the probability distribution 

function : 

P(x) = 2 — sine x. 
it 

Calculate the mean < x >. 	 3 

OR 

The probability of surviving in an accident on a 
highway is 0.7. Calculate the probability that 
2 people out of 10 involved in accidents will 
survive. 3 

4. The number of a-particles emitted from a 
radioactive sample per minute is recorded to be 
2016, 1953, 2130, 2511, 1890, 2220 in 
six samples. Calculate the best value and 
standard error of the mean. 	 5 

OR 
Resistance of a coil is measured as a function of 
temperature in an experiment. The following 
data was obtained : 

Temperature (T°) 40° 50° 60° 70° 80° 

Resistance (R) 0.6 0.7 0.8 0.9 F0 

Obtain the least square fit 
R = Ro  + aT to the data. 	 5 
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() WO A =2i + j +4k; B =2i + j 31R 
A A 

C =2j + k W4 wii-cit 110)cich 	31T0-4 

tiikcoRia*Ti:14R I 

NO 1r (1, 0, 1) tR, 11E3 x2  + y2  + 3xyz = 4 
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0:0 	 P(3, o, 4)1R 	= 	+ 2 j + 31c) N 

.arir t   * 	 41kchroi 
*tP4R 

(3) (x, y, z) 31k  (u 1, u2, u3) 

chi ei 3 •401iffi 	 -i-4* 4r.‘ Tiitz 

	t : 

x = 2u1  u2  + 3u3  

y  = + 2u2  + 3u3  

z = u1 — U2  

Wtft   gii 	a* 1441 

(u1, u2, u3) ciAct) ? 

2. R4-414 m4 -w waR ffqR I Tz)-4R 3144 *T AST 

chta-  r ur kii-ileho 	F. cil Wt viictpi *rNR, 	 f 
C 

-> 	A 	A Tai F = y +9xj-3xyk 311K C wen 3 am 

z = 3TR xy-kvicksi* fliii-titt I 	1+4 

araTEFT 

A 	A 

WIT 1 F = — 2x i — 3y j PT Tt 

PI Wit 	721 x= y 3♦lft4T 10-1* -S 

(5, 5) RAII Trzn r-41 Liik.nrociWr4gI 	5 

PHE-04 	 6 



3. Tc* 	 1(1 	 ZR 0 

mAcnal 	 : 

P(x) = 
2— sing x. 
IC 

k.1 chi ITTEZT < X > 4(~a) 	iMa41N7 I 	 3 

aRTEIT 

ti~~i~ l 1R K-* itd-41" 4 411 	*t 511 chi! 0.7t I 

10 ittetTgRI IN-411.  4 4 2 * ■31G1 1-64 *21.  	if4al 

	*PA I 
	

3 

4. .Qti\fq 3IW 3rft 	deki I a-will Al 

4TT g: SliWi Tff 31ffirt : 2016, 1953, 2130, 

2511, 1890, 2220. APR 	*EMT( TIR 311K do:GI 

TRW gQ 141kchilia *IPA I 
	

5 

anTEIT 

	

4 -R-* t-441* 3FM4 	C114 1111 1:FM 

VEr TiFir TRI 	-AH1C161 alte trruTR : 

40° 50° 60° 70° 80° 114 4111 (T°) 
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I PHE-05  I 

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

December, 2016 

PHYSICS 
PHE-05 : MATHEMATICAL METHODS IN 

PHYSICS-II 

Time : 1— 
1 

 hours 
2 

Maximum Marks : 25 

Note : Attempt all questions. The marks for each question 

are indicated against it. You may use log tables or 

calculators. Symbols have their usual meanings. 

1. Attempt any three parts : 	 3x4=12 

(a) Determine which of the following ODEs are 
exact : 

(i) cos x cost y dx + 2 sin x sin y cos y dy = 0 

(2xy3  + y cos x) dx + (3x2y2  + sin x) dy = 0 
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(b) Obtain the particular integral of the ODE : 

d
x2
2y + —dy + 2y = 3x d 	dx  

(c) Obtain the integrating factor and solve the 

ODE 

—dy + —1  y = 3x. 
dx x 

(d) Separate the following PDE into two ODEs 

gr2 	 (sine t) " 

(e) Classify the following PDEs by way of order 

and 	degree, 	linearity/non-linearity, 

homogeneity/non-homogeneity : 

02u 	02 
(i) 	 = 0 et2 	

2 0x2u 

'-91  + p (ax  ar  + a—LT  + PL7 ) 
at 	ax ay az =  
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2. Expand the square wave V(x) defined by 

V(x) =0, -Tc<x<0 

=V0 , 0<x<71 

in Fourier series. 

Determine the period of the function sin — 
4 

and show whether the function is 

even or odd. 	 4+2 

OR 

The general solution of a PDE 

a2f= 
a' 	. • _ — 	n give by 

k2 	 k2 

fix, t) = (a cos kx + b sin kx) A e 	+ Be 
a 

Determine the particular solution under the 

conditions : 

f(x, t) = 0, 	at x = 0 and x = L 

f(x, t) = Fo, 	at t = 0 	 6 

ax 2 	at 

PHE-05 	 10 



3. Determine the singular points of the ODE : 

d 2y x(x-1) cb-T2- x drdy  +y=0 

Obtain the indicial equation and solve it. 
Determine the solution of the ODE for one of the 
roots of the indicial equation, namely, r = I. 

OR 

A source of emf E is connected to an LR circuit. 

Establish the differential equation governing the 

current I in the circuit and solve for the case 
when I = I0  at t = O. 
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(i) cos x cost y dx + 2 sin x sin y cos y dy = 0 

(2xy3  + y cos x) dx + (3x2y2  + sin x) dy = 0 
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Ae-iroNli TI MM 3TWe tofichtul 

tiiiicho 	AIPAR : 

d2y dy 
+ 2y = 3x dx2 dx  

(ii) (-Mom 3T4WF ki4fichtui Y- 	y = 3x 
dx x 

tiiimoi Tim 3iT T*trAR3 k 3tim1 To.  
*1NR i 

(1-4) AHRIRgi aTiftrw 31c 1 kii.fientui 

tii4lchtuil 	*rfkR : 

(r2 OW) ÷  1 a ( 0  aw ) 0  

ar 	 or 	00 	a5")  sin 

(v) 	aTiRm 3T-4-*7- 	chtul 	ch 

triff, IRschcii/3ttr+7T, witilicHATAREITOT 

arduR wrff-t7 .ttrA : 

a2u 	2 02u.  

c 	= at2 	ox 

P-e+p( a—v-+ a-17 + al =0 
at 	ax ay az 
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2. 7W 	'dirf V(x) 	Vg loTrlifff : 

wx) = o , 	---7«x<o*feR 

= Vo  , 	0 <x<n* 

	letR *ft Wilt "Viii ttft‘ 

tb-aq sin 
4 
 'W1 31r44Ta f4Efiftff tri* 
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2 a f 	af 	 = a2 	oench 	PH 	: ax  2 	at  

k2  
2 + 

f(x, t) = (a cos kx + b sin kx) A e 
a 
 + Be 

a 

141 	CI 	 31-- Tfff **NA 1 	lq rT .14141td 
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ffx,t). 0, x= 0 alIT 	x= L tit 

f(x, = Fo, t = 0 1R 	 6 
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