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1. 	Attempt any three parts : 	 4x3=12 

(a) Calculate the area of a parallelogram having 
-+ 	AA 	A 

diagonals 	A=3i+j-2 k 	and 

-->A 	A 	A 

B = ; — 3 j + 4 lc- 

(b) A particle moves along the curve x = 2t2 , 
y t2  — 4t, z = 3t— 5, where t is the time. 
Determine the component of its velocity at 

A 	A 	A 

t =1 in the direction — 3 j + 2 k• 

(c) Express the force field 

zi + xj + yk  
F 	— 

x2 +y2 A-z2 

coordinates. 

in cylindrical polar 

(

(d) Prove that V2 
1
r 

=O. 

(e) A two - dimensional force field is defined 

as F= k x j — yi l where k is a constant. 

Compute the work done by this force in 
taking a particle along the straight line 
x + y=1. 
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2. 	State divergence theorem. The electric field due 1+4 
to a point change, q, at a point whose position 

vector with respect to the location of q is -7, is 

given by E = k 
r3 

 q 
	 r (r # 0 ) where k is a constant 

dependent on the nature of the medium. 

Determine the flux of Ethrough a sphere of 

radius a, whose centre is at the position of the 
charge q. 

OR 

State stokes theorem. Using Stokes' theorem for 

the vector field A = P (x, y) i'+ Q (x, y) 
show that 

a(2 (Pdx+Qdy) = rr (— ap
dxdy 

ax ay 

3. 	If at least one child in a family with two children 	3 
is a girl, what is the probability that both children 
are girls ? 

OR 

	

A continuous random variable x that can assume 	3 
any value between x =2 and x =5 and has a 
density function f (x)= k (1 + x). Find p (x < 4). 
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4. 	Derive the expression for the mean and variance 	5 
of the poisson distribution 

e-m mx 
p (x ; m) — 	 ; x —  0, 1, 2, 	 

x! 

OR 

The following table shows the marks denoted by 	5 
x and y, respectively, of 10 students in two tests. 
Obtain the least square regression line of y on x. 

6 5 8 8 7 6 10 4 9 7 

. -,---  > 8 7 7 10 5 8 10 6 8 6 
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	 ( 4%71*. 
t41ict 14711-11` 

tRizrf, 2011 

(141NW f4Fri* 

tft.794.-4 : 141N4' 	 14144-1 

?-1777 

 

:1/ 	 3.7rETWM7 afT : 25 

tit., 

: ON-4-  4 	Iraq retgit-I 

fr.7"44-5 : Orff4- 	 fartgrt-ii 
1i 401: 

1. op, TA7ve_4 3 177:7w.e.-5 	wc520,54 	 

	

g 	 TTF/TRY dr.( 3r7R7T-37- 7 drH yrFf-7371 

3T97T 31-dTh-T11* vidust)41 9h15 SIT 4ldzIA1, 41 7T -11(17-- 

	

f-11 (#7 R(.1,= 	1 

2. oPi is 1.-4 TIT TATa.1.-5 ft7/7 kich rrii v'4 ,C 

3794 d4 51q1 (171,1tH, dt-H-YrOW 3T97/37p-RIT, 

cildziPh 41 W/3 721T q16407 41 374 

: M./7W/ 0/ TR:TiO4 1 	3?* 	 rGc TR  e 
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1. 	ch)or u-77-4P-r ctA : 

(a) fay17TT 
--> 	AA 	A 

A= 3 i + j- 2 k 

4x3=12 

3.117 

--)A 

B= i - 3 j + 4 k qlo "I" .clq917  

4-A-EF9 LifichFoo 

(b) t  chui ash x= 2t2, y = t2  - 4t, z = 3t — 5 

3-TfqT I Ch '(CI t \o't t Tivrzi t I t=1 TR 

	

_ 3 ± 2 ik 	t7T1-14 	bid(*) LIFtchkicl 

(c) F-1 4-ifo   4q I 

—> 
- 	 2 

Z I/ 
F 	

+ X  + 	A--ot v-1-451 	 

	

2 	2 x +y +z 

c,..1*-t 

(d) ft 	: v 2 1-1+0 

(e) 
/1\ 	A 

tf-414 	 k7 F - k x1 - Y 1 ) 	  

tft9-1TFtsfff t 	 k 'crW 31-17 t I " --14 	tito 
x+y=i* 3 fi Tc Z11 	 gRi 

TFIT 0'114 Lincbroa .o I 
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2. ,*1 747 	 -f4 N-TeM f4 1+4 

3-11471 q 	ft-qt *kii4kTf-f-Pat Arq-r Y  t q A dc,if 

-> 	k q 
f47 	; E = 	 r (r #0) ,511 k 

3T70, TTM-711:1 3r-ffff fff* 	t Nar a 
70 +i)(;, f-A**14).- 31-07 q ft:q- c t1T t 	7 

3Tfira-7 -grr-Tr 

off 

	

Ta-1-1A 	cbt 

37 -A>  = t) ( x , y ) 7 + Q(x, y) 3, 

: 

ac2 (Pdx+Qdy) = rr (— ap 
—)d xdy ax 	a y  

3. t (Amu al ti-ri-TT 	aTTR -1:r 	-11. 	t 	3 
tsi -tr4 . * 	Ala 	T:11 	? 

ttr 

-crw 	"T.3c• -T x= 2 3tx=5tHsil 	3 
4- -RR *icho 	 t ath 7-{:wr N-ica Lhrilf (x)- k (1 + x) 
t I p (x < 4) Lifichrol 	I 
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4. 	1z1174 "a"9 .  p (x ; in) = ,
-minx  ; x=0, 1, 2, 	t 	5 

x! 

	9o:r5r 

Trrt-rt t 7TPA-TTA 	fq-utfft 	5 

31--  W771: x3Thy 	t,\Li 	Trv, t 

wiTT-d-g zrzt k-p-orzrar 	‘-trichroo cf; 

x: 6 1 5 8 8 7 6 10 4 9 7 1 .1  8 	I 7 1 7 10 5 8 10 6 8 6 
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BACHELOR OF SCIENCE (B.Sc.) 
Term-End Examination 

December, 2011 
PHYSICS 

PHE-5 : MATHEMATICAL METHODS IN 
PHYSICS—II 

Time : 11/2 hours 	 Maximum Marks : 25 

Note : Attempt all questions. The marks for each question are 
indicated against it. Symbols have their usual meanings. 
Use of log tables or a non-programmable calculator is 
allowed. 

1. 	Answer any three parts : 	 4x3=12 
(a) Solve the equation 

y' 	1 
y+1 x 

(b) 

(c) 

1 
Solve the equation x2  y' -2x y = — x 

Separate the following equation into two 
ordinary differential equations. 

a 2 	 a  , 
+ 	= o a x2 	a  t . 	• 

(d) Solve the equation y" -4y' + 4y =0 

PHE-5 	 9 	 P.T.O. 



(e) A particle falls under gravity in a pool of 
water. A resistive force directly 
proportional to its velocity acts on it opposite 
to the force of gravity. Write its equation of 
motion. Solve it to obtain the particle's 
velocity as a function of time. 

2. 	Answer any one part : 
(a) Determine the roots of the indicial equation 

and obtain the recurrence relation for the 
following ODE. 

2x2 d
2 

Y  x —dy 
  + 1- x2 ) y = 0 

dx2 	dx 

(b) Obtain the Fourier series expansion of a 
function with periodicity 27 and defined as 

- Tr < x < 0 
0< x < Tr 

3. 	Answer any one part : 
(a) Both the ends of a uniform thin rod of length 

L units are kept at zero temperature and its 
lateral surface is insulated. Obtain its 
temperature distribution T (x, t) if it is 
modelled by the equation 

a T (x, t) 	a 2  T (x, t)  
at -k 	axe .  ,(0 < x < L, t > 0) 
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(b) A string fixed at its two ends / meters apart. 	7 
It starts its motion with the initial 

TrX 
condition given as y(x, 0) = a sin —

/ and 

(a y 
1=0 u Determine y (x, t) using a t  

appropriate boundary conditions. 
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fdgrff 't-al Rich ( 	) 

t-Nid iai 

idm 	14i 2011 

aoti 

Iff.794-5 : 	 rev E -II  

flgel :11/2 .1(/ 	 3TraiWU7 3.1W 25  

*2" : 	37 	3/T9. 	3r1- 	F/7774  	ei 

VOW* 3FA.  q/H/^1 3T2f g/ 37Tri eiTh Tim*.  7 31-9,777-7-q 

wrmq) ,/ w?-  Trw4 ff/ 

1. '41 R7V %MVO : 	 4x3=12 

(a) 	(gci 141 cmui 	art 	: 

y' _ 1 
y+1 x 

(b) 14-1 	tan 	 : 

1 
x2  y' -2x y = - x 

(c) i:14-iroRg 	ct ti41mtui 	TI1qR17'31-d- 

g 	ct) • : 

a2 f ±c af 0 

 axe 	a t 
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(d) 	 y" -4y' + 4y =0 	I 

(e) 411 t 1101 01 11Vat cbul Vccilchti I • chltuf 

PRII tI Wit 	 ict) 3Iftq  mlri 

	

•• •4c 	f-ltrft f<7TT 14 ci1icii t I glut 

iro 	,-1441.1.) ,(utI t 	(.11 	anal tit 

"*-r 04,7ich 

2.W-$ 	%TM c4 : 

(a) *MttFul 3-1WR ki4ichtul 

2 	x 	1  

	

d 2 u 	dy 	r, 
—1 

.2 \ 	0 

	

dx` 	dx 

star 4' , er) ,olt. 	qIR1 	ath -TiTT*TNq 
•511171 

(b) rviro 	gcl 27r 3TredffT atc,) 4-)(11 	TErt rtril 	6 
slt~lt -51Trci oh • : 

f (x)= 
x 0 < x <  Tr 

{0 - < x < 0 
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3. 	(a) 	4TTTT 	: 

L "crW- 	icht-1 4-111 1:1- 1- ass t 

71-44 "ff1111:119.  Tit t 	7:1-*1 774 T-pazt5grrN- 

os 	1144-11-, fq-aTur T (x, t) LiRebrril 

3117 T (x, t) 	 r-itc\FAci 

ad' t : 
a T (x, t) 	a2  T (x, t) 

at 	k 	
a x2 	' 

< x < L, t > 0) 

(b) 	.) 	/ 	TR 'ftz7 	f 	ca -ci 	t I 	7 

71T 3-111" +11-1 	-51F74tT y(x, 0) =a sin 11-ix  

r t 1 = 0  t 311117MVWcdTti z9wr 

	

a 	=0 

 .1 4-ii TIFT1-4 	Atl 4 1 'WTk y (x, t) 7171 	I 
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