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( Students are required to give their answers from 
any one Section according to their Syllabus ) 

2014  (A) 

SCIENCE 

PHYSICS 
Full Marks : 70 
Time : 3 hours 

The figures in the right-hand margin indicate marks 
95861 ell f69 QQ/ C3V,1/ gfga 70Y/G° C19196 

Answer all questions 
Grg gfQ Q619 l'el 

Answer the questions from Groups A and B 
serially and continuously 

Q e gr 391676"? gi9P/6,'G°G) Q61Q gc711ZIGG? e 0Q0L3e 
9196G? GOO 

No electronic gadgets are allowed into the 
Examination Hall 

C10101 Pit CIMF GG51611-  asegGcl& .raeal0 
6'9Q1 4360d EIGGI 

Symbols used in the questions carry their 
usual meanings 

ggse 6)94,1F9 Q°65,'GWQ 6€1019G°G) q1621& 
Vel 929 pa ' 
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( 3 ) 
( 2 ) 

SECTION —A 

( As per 2014 Syllabus ) 

GROUP—A 

9--Q- 9161 

1. Choose the correct answer out of the four 
probables given at the end of each bit :10=10 

8G6'49 gql°161 GOCSIGQ aizuGleFt 	991Q11 

QGQ 	99Q 	G9q1 : 

(a) A bar magnet of moment 10 A m 2  is 

cut 	into 	two 	equal 	halves 

perpendicular to its length. The 
magnetic moment of each half in A m 2  

will be 

10 A m 2  251.91Q 31c151 ";aqa. 49 QG 2CL9T 
60434 92 Q91,661 90019 014119 299161 

961161911 gGQ49 916161 2a9isa alstd 

A m 2 GQ €2Q 

(i) 2.5 

(ii) 5 

(iii) 10 

(iv) 20 

14H-24000x4/ 13-B 
	 ( Continued ) 

(b) The dimension of magnetic flux is 

0,91sa 8&12Q 	629" 

(1) m2L3T -3A 1 

M 1 1,3 7-3 A 1  

(iii) M I L 2 7-3 A -1  

(iv)
miL2T-2A-1 

(c) The radius of the third Bohr orbit for 
hydrogen atom is 4.5 A. The radius of 
its fourth Bohr orbit is 

219621G9 421901€1 Old ?QlsZt 6Q161 9CEI61 
Q41914 4.5 A F.IG61 1 svei GQ1Q 95E1Q 
Q41Q114 G29" 

(i) 11.3 A 

(ii) 9.6 A 

(iii) 8.0 A 

(iv) 7.2 A 

14H-24000x4/ 13-B 
	

( Turn Over ) 



( 5  ) 

(f) A 220 V, 100 W bulb is connected to a 
source of 180 V. The power consumed 
by it will be nearly 

220 V, 100 W 	180 V Ca fl-6' 
Crrg9 9611Z11';1''l 2N'1621q1c' 6w4Qtalq1 
62Q gm 

(i) 100 w 

(ii) 82 W 

(iii) 75 W 

(iv) 67 W 

(g) 0.2 1.1F b  0.2 0-  

a 	II 1  I —IC' 

0.2µF d 

 I 	  

E 

The equivalent capacitance of the 

 

arrangement given in the above circuit 
is 

Q0661 "alsai ,aeol a6lc2J Q4Qi11662 421)- 61101 

(i) 0.6 Os 

(ii) 0.4 ptF 

(iii) 0.2 tiF 

(iv) 0.07 ;IF 

14H-24000x4/ 13-B ( Turn Over ) 

(d) 
In thermionic emission, the emission 

current density J is related with the 

temperature T of the filament as 

91010§9 Q(0966) VA9-Gg19 fl1S91 J 

Q261 910019,1 T 	62101' Q91 -49 9121 

(i) J = AT e-b  I T  

(ii) J = AT 2  e-bir  

(iii) J= AT 2 e-biT2  

(iv) J = AT e-b  IT  2  

(e) The refractive index of glass is 1.5. 
A sphere of this glass is immersed in 
water having refractive index 4/3. The 
critical angle for light rays originating 
within the sphere is 
91961 gOCIGO1Q' 1.5 EIGG. 	91Q61 

6611Q9 4/3 0(2161611Q 	9966A 291G1 

61q110191 42 601G19 	
E1I66119 

61~ alb caQGi 6910 1  6261 

(i) sin -1  (3 / 2) 

(ii) sin -1  (9 / 8) 

(iii) sin-1  (8 / 9) 

(iv) sin -1 (6/ 5) 

14H-24000x4/ 13-B 
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( 6 ) 

(h) Which one of the following is not the 
nature of nuclear force? 

-NI99P79  Cien 	9:1,3Q 9961 66  

(i) Spin dependance 

g90 "N6A11991 

(ii) Charge dependance 

91 	16101991 

(iii) Short-ranged 

cfi-Q61416 

(iv) Strong 

caQ9 

The cross-sectional areas of the 

conductor R at a and b in the given 

circuit are in the ratio 1 : 2. If the 
circuit current is 0.5 A, the ratio of the 
number of electrons flowing through 

sections at a and b per sec will be 

( Continued ) 

( 7  

§2119 (E161021661 RC:1591216 a (3 b 01661 
giii62Q 609,4396) 3$5119 6261 .'  

k7~ E161472161 GgI9 0.5 A 24, G969 a (3 b 
gil€29 41016961 641690 0 gQI§9 
c',16G1'61R619962 Q°61 11161 aVC119 629 

(i) 1 : 1 

(ii) 1 : 2 

(iii) 1 : 4 

(iv) 1 : 16 

(j) Two thin, long and parallel wires 
separated by a distance d carry a 
current i ampere each. The magnitude 
of the force per unit length exerted by 
one wire on the other is 

a1e16,'4 	 GICZI 	gclIW 916) 
g6949 i 410:61 6'249 egg Q2Q 96§ I 
GgIN 919 9191 09Q6) 499 Odti (0)-  
C19,491 99Q 'Cl61E1161 629" 

g o i 

2it d 

µ o i 

 27cd2  

goi
2 

2ird 

(iv) 11 0
i2 

2./td 2  

14H-24000x4/ 13-B 
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( 9  ) 

(e) Are sky waves electromagnetic waves? 

( Write Yes or No ) 

GQ4141 9Qcf9P9 ow249-20.Q1Ca 9QG 

( 	QI 66161 ) 

(f) Write which are isotones among the 
11 D, 
5". 

24 
ME 12 	146C, 168 0, 	B 06 11661 694 

4; 4C 	31Q6c2IIG6IR 86'§, 661611 

(g) The drift speed of electrons in a 
conductor of a circuit is 0.5 mm/s 
when the potential difference between 
its ends is 1.5 V. What will be the drift 
speed in it when the potential 
difference across it becomes 3 V? 

( Write the answer only ) 

49 4Q121Q 	glq cleILIGQ 	1-Q9 
412194 1.5 V 4916969 46Q GIGQq6g- 
9.P9Q 306'12 GQ61 0.5 mm/s 	I 41Q 
9. Q g16' clelt169 	§QQ 012194 3 V 
W6Q, 426Q 21tE1912 66'61 66;66' 62Q ? 

	

( 6999 	66161 ) 

(h) Write the unit of electric permittivity 
in SI system. 

SI 4:14'6'661 4?249Q1991Q 499 1  GQV I 

nuclei 24 AA „ 14 ,-, 16 
6 1/4-, 	8 0, 

) 

	 14H-24000x4/ 13-B 
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2. Answer each bit as directed : 	
1x10=10 

g6949 cgqm) Q6161 §G&11$1.C11661gQ19 9Q : 

(a) In a solid the valence band is almost 
filled, the conduction band is almost 
empty and the band gap is small. Is 

the solid an insulator? 
( Answer in Yes or No ) 

49 969 ClQie,IGGI Q410 glk7. 4 4, 

4)616'121 Q410 cgIQ t1,9 11 4Q° QIIIG ?.1gQ 

?.1 -  16c21 9(5Q ElQlg 49 6Q1e..19 ? 

	

( 	- CLI GNI GQ Q6261 Q i ) 

(b) Define self-inductance of a conducting 

coil. 

'IQ 061Q191 gIQ i091Q cziegwqQ C:1°Q1 

GGAI I 

(c)
Name the charge carrier in p-type 

semiconductor. 

p-g9IQ Ei4-06W121661 914 QI29Q 9141 

GQVI 

(d)
A glass rod rubbed with dry silk cloth 

— some electrons. 
( Fill in the blank using loses/ 

accepts ) 

tplg sGlw 9a91 Q*9 MI caQvi 919 

Q(04 GIsQgg —1 
( 94161 96Q / gvo 9661 Q4921Q 

.1,9 11c10 cpe 9Q ) 

( Continued 
14H-24000x4/ 13-B 
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1.54 x 10 -6  m 2  c210 gi:1629 Nic4. 19 99.1 
916/ 3.08 A ..1 ‘,949 sg19 929 966)1 SZ1 .1 9f1,161 
(406611491 1.724 x10 -8  S2 m 6969 
919 61 agig6166.1 1 .9_ 119 602 91291 9991 
96) I 

(b) An electron is made to move from east 
to west with a speed of 10 8  m/s in a 
uniform magnetic field of 10 -4  T. If 
the direction of the magnetic field is 
from south to north, calculate the 
magnitude and direction of the 
magnetic force on the electron. 

10 -4  T .6". 1c4 19 6109R9161 609,661 19 
Q6Q95_1,92 10 8  m/s 6961661 q_42 4:140? 
61&119 9611616111 SZ1 1  2R9isa 6s8061 
QfEleT g@6) al92 61§2111, 6969 GlsQqc%S,  
610661 092611 2949161 9961 4:161-4110 (3 i61 
kisa 96) I 

( 10 ) 

(i) 

0) 

A pure inductor is connected to a 
50 Hz a.c. source. The instantaneous 
power in the inductor will have a 

frequency of — Hz. 
( Fill. in the blank ) 

50 Hz 	a.c. 614 99 19 qe g6e1Q9 

glqg 961101Q1 	g6019966) 9R0a9 

El1Q161 319,§ 629 — Hz. 
( q94(1419 cpe 961 ) 

The refractive index of the material of 
an equilateral prism is -5. What will 
be the angle of minimum deviation for 
a light ray passing through it? 

19 Q1c1912 N4161 Reno aid g§caGleiq 

asca I X21661 619 90.91 a16Q19 61 Old 

(ZIC'N 999 6910 6969 629? 

(c) Explain what is matter-wave duality. 
Write the expression for the wave-
length of matter waves and name the 
symbols used. 

E1916-96161' 69,q91 26:211 09121 9616761 
96167 66'61 6114 91019'6" 66161 19° 61929

I  g9i9qp9c) Qtodq si 

GROUP—B 
qi-1161 

3. Answer any ten of the following bits :2 x10=20 

4i4-A9 GraGQ161 QQ" gilm) 61619 	: 

(a) A copper wire of uniform area of 

cross-section of 1.54 x10 -6  m 2  carries 

a current of 3.08 A. Calculate 
the electric field inside the wire if 
the resistivity of copper is 

1.724X10 8  C1 m. 

14H-24000x4/ 13-B ( Continued ) 
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( 12 ) 

(d) A copper wire and an aluminium wire 
of the same diameter have their 
lengths in the ratio 1 : 2 and their 
resistivities in the ratio 5 : 9. Compare 

their resistances. 

49 6'91I 6'161 (3 49 niVi§sact 

QIQQ GICLQ a12471Q 1:2 4Q° g6'6o1el9161 

324:116' 5:9. 6C1614s'961 OG611e..1 2991 9611 

(e) 
The image of an.extended object kept 
in front of a lens is found to be virtual, 
erect and diminished. What is the type 
of the lens? Draw a neat ray diagram 
of the image formation by the said 

lens. 

sws c1611 9,4 49 §(4Q Qq_G) 

ti614Q°  Qq0Q GVIQ 6Q4;1101 41421  

g9 1q) 	? sws 1c Qqp;) gNo. 

61o900 4:147161 c4§9, zigQ 9611 

(f) The potential gradient at a point due 

to a 2 nC charge is - 2 	 Calculate 

the distance of the point from the 

charge. 

49 2 nC 	GSZ1161. 6010 1 49 4'2661 

g4'e9i - 2 N/C 211 Gica§ Q1401 

616'I 9991 961 I 

( Continued ) 
14H-24000x4/ 13-B 

( 13 ) 

(g) Calculate the current drawn by a 
1.5 kW electric heater from 220 V line 
and find its resistance. 

220 V QIQW 1.5 kW Q 1$1,49 §-G'61 66,'66' 
Ggig 	471Q 9991 9Q 4Q° 41;) 

g§sG)Id §Edsa 961 

(h) "A transformer works with a.c. but not 
with d.c." Explain. 

a.c. c1611 49 6,'ICIC:NiQ go11019 6Q14x1-
471661, 	d.c. ,'162126M" $.q13 I 

(i) Write the expression for the Lorentz 
force on a charge moving in 
electromagnetic field. Show that the 
rate at which Lorentz force does work 
on a moving charge having velocity -t; 

is F, • t;, where Fe  is electric force. 

- 2. L1Q-29.9150, GSE19,GQ 616' 9221_Q1 49 Q14 
Qas;) 4,166)e, Q9 QI4 6Qq11 Qda 
Gra i; 47GQ61661 Q§019 49 Q14 QZIGQ 
c)sc)e, Q9 94 1Q1 (21c11§Q 91Zi4Q 210 6241 

.ge  • v , sodt Fe  6261 02. 4§9 Q9 I 

(j) Find 	the 	expression 	for 	the 
capacitance of an isolated spherical 
conductor of radius r. 

qaq QIGQ ej_Qt r Q111214 W14 49 O&M 
6611416,'61eil91C114 914819 ,  ksa 9611 
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( 15 ) 
( 14 ) 

(k) State Faraday's law of electromagnetic 
induction. Write its mathematical 

form. 
g601Q9 ClC1Q1Ca 4TIQI69Q°  

§sac-t,  4s16C61962 I 12IQ 611&9 	6Q611 

(1) Calculate the threshold frequency 
for emission of photoelectrons 
from sodium if its work function is 

1.83 eV. (h = 6.63 x10 -34  J s) 

GClI§CIAQ 91d4-C1'99 1.83 eV 21, 

G9G9 1212 dscilcIGQqgg gq4Q 

gQ1Q-'21101 	aq§ 	9991 	9621( 

h = 6.63 x10 -34  J s) 

4. Answer any three of the following bits : 3x3=9 

gill°0999 0Z:J4T €060161C1  §691161  ggQ 

66161 : 

(a) Write three distinguishing properties 
of diamagnetic and paramagnetic 

substances. 

02C1910, (3 2.1.V2F1910,  

gGQQIC1Q ei41 GQSI I 

(b) Prove that the energy stored in a 

capacitor of capacitance C charged to 

a potential difference V is 2 cv2. 

goie 9Q C 61691 "clan 19 e.A2 V999 

C7_1694 Cld4g 91 -49 9Q101Q21.GQ 1216Q C159 

6661 2 CV2.  

(c) An a.c. circuit contains a source of 
instantaneous e.m.f. E = Eo sin cot and 
a capacitor of capacitance C. Derive 
an expression for the instantaneous 
current in it. 

19 a.c. 'ZIC12166i 9195E09 Q. 44.t. 
E = E0  sin cot 	19 Q0 19° e.1191 C 
- 1151. 19 _ ..1159, Q§ 112 6Q Qiqoa9 
6919 ad 19 cult9i9 §61c19 9Q1 

(d) Draw the binding energy curve for 
nuclei and explain nuclear stability. 

$,.' 11 Q,CNIGg9  a14 99  ro16 Q4 aQ°9  961 
$,'_L1Wt QIN ,Q,IE1 

(e) A plane mirror and a convex mirror 
are placed at 30 cm and 40 cm 
respectively in front of an object such 
that the images formed by both the 
mirrors coincide. Calculate the focal 
length of the convex mirror. 

19 9q Q161661 saalso 30 cm (3 40 cm 
26291662 19 Q099 Qd61 (3 19 QQ9 Qde 
la -11Q662616112111 QQra Qde 9,1Q 
cloy igNRGI - G,  ffisznal§i 4s Q9 Qd0 -162 
scriGq $26291 9991 9621 

14H-24000x4/ 13-B 
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Using Bohr's theory of hydrogen atom, 
prove that the total energy of the electron 
in the nth stationary orbit varies 

inversely as n 2 . Hence calculate the 

ground state energy. [Given that 

me  =9.11x10-31  kg, h = 6.63 x10 -34  J s 

and C o  = 8- 85 x10 -12  C 2  N-1 m-21 5+2 

21C169,16 	E161911q9 6Q1qQ' c Q4Q219 	gc1161 

QQ621216) n6'41 X10 QCE169 	 GOP, 

04 n 2  C219 	411?C2119661 C21616? -d9 

9S1611 	90661 	Q6'4,'1 Q611 [QG 

me  =9.11x10 -31  kg, h 6-63 x 10 -34 J s 

1Q° 6 0  = 8.85x10 -12  c 2  N -1  m-2 1 

( 16 ) 

GROUP—C 

Gl-1161 

5. Deduce an expression for the fringe width 
in Young's double-slit experiment. How 
does the fringe width depend on the 
distance between the source and the slits? 6+1 

Qgg q€616lit 061101661 qa-ga 	Q4191Q -,  

"GC14-19 Q611 ga (3 661q11 -4-", 4%4661 ej.Q1 26101 

Q0661 qa-gcl §C7_16 Q161 Q661? 

Or /  

( 17 ) 

	

6. (a) State and explain Ohm's law. 	 2 

(3CF 	geclqi Q6) (3 2qia 

(b) Draw a neat circuit diagram when n 
cells each of e.m.f. e and internal 
resistance r are connected in parallel 
and the combination is connected to 
an external resistance R. Obtain an 
expression for the current in the 
circuit and deduce the condition for 
maximum current in it. 1+3+1 

gG949  Q. icj. 	e 1Q°  alQ1R616; 

r 	GC21611 Cilc1Ig6166) Calqg 

621G1466,1 	6Q-2 CINP Q124 g§sold R 

(Z16' Q°621161 Qc)isaigtexc), 4 -2' QV; Old 

fl61fl21 6'x'6' aGv Q91 4§ 

€919 	QqaQ *- GIC19  QQ 1Q°  4GG)  

'1619 	eg19 0i4 	"kW 

Or / Of11 

An electric dipole of negligible length lies 
along x-axis of a coordinate system. 
Deduce an expression for the magnitude of 

electric field E due to the dipole at any 
point on its equatorial line. Mention its 
direction. 6+1 

14H-24000x4/13-B 	 ( Turn Over ) 
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( 18 ) 

961614 €06 	AQ 	 A9 	Qq61 

"61661 c) I Q 6014 42161 61581k:k 

66161161 621601611 -q66l 1$1, 119 GSEI9, E61 CD&10 

"N) AQ Q1039 "Gic19 962 I A2I61 '61Q6ciig1Q611 

7. State Biot-Savart law. Derive an expression 

for the magnetic field produced due to a 
current-carrying straight conductor of 
infinite length at a perpendicular distance r 

from it. 1+6 

Q16061,-C2114v1gV 4?Zt41 Gl6W1 QG I §249 Ggiv 

Q29 921Q1 T.19q Wig 	'IQ 41e.11 C161Q121 

6014 A2101 1 G1C/Q1Q662 eol r 26291661 201910, 

609_, Old cnia9 Gl61419 x'62 I 

Or / &ZI 

With a neat circuit diagram, explain the 
working of a full-wave rectifier. Write the 

expression for its efficiency. 2+4+1 

'IQ 46Q161 	 412 4:14961GT -Q. 4916l1Q 

6,'ICZ1491912.w.iI AqQQSZiglaidQqa 	G61q1I 

	

14H-24000x4/ 13-B 	 ( Continued ) 

( 19 ) 

SECTION—B 

( As per 2011-2013 Syllabi ) 

GROUP-A 
Q--9161 

1. Choose the correct answer out of the four 
probables given at the end of each bit : 

1x10=10 

g€949 gqm.%) sousG) - .11211clej91 91626611 

	

QICIR'l 62962 C1e.192 	Q96) 1  QIki 6Q61 : 

(a) The unit of RC, where R is the 
resistance and C is the capacitance, is 

CZI -." R 24  O661169 AQ° C 	 696Q 

RC 62 A99 62Q 

(i) ohm x meter 

(ii) ohm/second 

(iii) second/meter 

(iv) second 

(b) The capacitance of a parallel-plate 
capacitor having area of each plate A, 
separation between the plates d and 

filled with a dielectric material of 
permittivity e is 

	

14H-24000x4/ 13-B 	 ( Turn Over ) 

  



( 20 ) 

19 47411919 e.102 sa12161 g6949 64 60 
al .9,g9 A, 6cL9R,Sa0 29q d 1Q° 6q9,SCI, 
00160 ej_gi 0010'249 0Qie10 
oao'21.191q E 91210 e116191 629 

") Ad 

(ii) EAd 

... Ed 
(iii) —A  

. eA 

(iv)7/-  
(c) The dimension of electric permittivity 

is 

00102491Q°0 6'61 -9 620-  

(i) m -I L-3 2,4 A 2 

m i L2 T 3 A -2 

m -2 L-3T 2 A i 

(iv) m 2 L-2T I A 3 

(d) The ratio of radii of 1st and 3rd Bohr 
orbits of the electron in hydrogen 
atom is 
21G-169,169 40016160 0606'90 gem (3 
991Q 6Q1q-900 QII1Q110 EJV019 G20 
(i) 1 : 3 

(ii) 1 : 6 

(iii) 1 : 9 

(iv) 1 : 27  

( 21 ) 

(e) For 	an 	alternating 	e.m.f. 
e= 230 sin (3140, its frequency in SI 
system is 

g9,1191 19, 49 9129 990 Qc11900 
e = 230 sin (3140. SI 4:196'69 1210 

aq§ 629 

(i) 100 Hz 

(ii) 50 Hz 

(iii) 314 Hz 

(iv) 31.4 Hz 

(f) The valency of the impurity atom in an 
n-type semiconductor is 

n 89161 e.10091216G) e191 61190 GZ119,191 
620-  

(i) 2 

(ii) 3 

(iii) 4 

(iv) 5 

(g) The SI unit of electrical conductivity is 

"9:19 091910 SI 199 G20-  

(i) 1/(ohm x meter) 

(ii) meter/ohm 

(iii) ohm x meter 

(iv) ohm/meter 

14H-24000x4/ 13-B 	 ( Continued ) 14H-24000x4/ 13-B 	 ( Turn Over ) 
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( 22 ) 
( 23 ) 

Two electric bulbs of 50 W and 100 W 
are connected in parallel to the mains. 
The ratio of the currents through 
them is 

9, ; 	 GQIN 50 W (3 3946" 
100 W AQ 	41c4 cZ29 g41Ig01Q Q1Q60 
WeCE1199 901 62144 - 1 642141192 41e14 6QG1 
g91§9 62442 6g19Q 3V019 62Q 

(i) 2 : 1 

(ii) 1 	: 2 

(iii) 	4 : 1 

(iv) 1 	: 1 

(h) Which of the following statements 
does not describe the nature of the 
nuclear force? 

"N)- 19 4s§119Q' 	G9461 V4Q;10, QQ0 

v'? 
(i) It is a weak force 

A21 19 	Q9 3661  

(ii) It is short-ranged 

A21 9W-001611 

(iii) It is attractive in nature 

al9&1916)1 QQ asci 

(iv) It is charge independent 

121 	4s147661 6'4y162016i 51. 62 

At what distance from a convex lens of 
focal length f an object be placed so 
as to form an image of same size as 
that of the object? 

6UI9CI 2091 f 1 1`a AQ QGQ CE1Q919012 

6969 2060 19 Qq.  Gt-IGGI Q1210 gNo,c) 
31910 Qq0 a19161 Q69 Qc119 62Q ? 

(i) 3f /2 

f 

(iii) 3f 

(iv) 2f 

( Continued ) 14H-24000x4/ 13 -B 

2. Answer each bit as indicated : 	lx10=10 

g6949 gill%16 42610 9,99q21160 gQI9 90 : 

(a) The force between two parallel straight 
conductors carrying current in the 
same direction is —. 

( Fill in the blank using 
attractive/ repulsive ) 

C:101%1 42161212160 	sge AQ 
161661 gQkg 21Q16Q6Q 6fl411QQ 06460 el.Q1 

QQ — asq,  

(316;cSIQ/6sg19 fo1Q QqQ210 6.61 4,'441IQ 
4611 G,G)) 

14H-24000x4/ 13-B 
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Write down the expression for the 
inductive reactance of an alternating 
current circuit of frequency f 
containing an inductance L only. 
6999 L 6gQ9q szig, f 	§bq. g9419d1 
6919 clicleiG g€‘11Q9 g9C119 4:114 Q42 961 

 6Qq11 

(g) Write down the physical quantity 
whose unit is 'electron volt'. 

sod sa§Q Q*) 199 `616629616 6219', 
9121 GQq11 

(h) When sunlight passes through a 
prism, for which colour the material 
has the maximum refractive index? 

9619  a 16Q19 	q9c1 c 1 eN6Q9 GI§ 96Q, 
694 	Q(q) g§qc)elQ Q16;149 629 ? 

Write down the expression relating 
half-life and average life of a 
radioactive substance. 
66116' l 699qra Q 	 21611x1 61 fil l s 
51 14661 61 t6; wige6, 1 9,1e19 G61611 

A transformer uses — iron as core 
material in its electromagnetic coil. 

( Fill in the blank in one word ) 

GclIN 9qsztaci4z161 6299-2fw1sa 229161 
sgiq Qvisc,  — 921 9(19216) 96)10M1 

(6? OQGQ 9,94i119t1  zoe 96)) 

14H-24000x4/13-B 	 ( Turn Over 

U) 

(i) 

(i) 

( 24 

(b) What is the capacitance of an isolated 
spherical conductor of radius R 
situated in air? 

( Write down the expression only ) 

91Z166 E1e19 Q169 R 611Q110 'i 
C16161121 66112961 e111- 916969 ? 

(6999 Q4e96' 6Q60 
(c) What is the acceleration of a particle 

of charge q and mass m in a uniform 
electric field E? 

( Write down the expression only ) 

	

Gelg, i661 	q Q° 	m 491 
919161 610 6969 G29? 

(6999 QtaQ§ sQqi) 
(d) What is the path difference between 

two light waves at a point where 
phase difference is it? Assume same 
wavelength A for both the waves. 
'IQ 6'9661 $1,G1t ai6Q19 9616;1 cle14662 CZ1 1- 

 991-3g61 TE Y1, 9121626Q GQ§ §2GQ 
co-ago 6969 629 ? gclQ 96167 4714 962Gt 
6061 A (21019 	§o 

(e) How can a galvanometer be converted 
to a voltmeter? 

( Answer in one sentence ) 

66116' 6119Q16916'1961i (119661 
6911096166) 471619 96)101@4716)9? 

(19  6'194661 g@6) 

14H-24000x4/ 13-B 	 ( Continued ) 



(f) Write 	Einstein's 	photoelectric 
equation and identify the terms in it. 

aisc-)19 -c1249 gg19 QIC/R1Ca alGli1.1QQQ° 
C10196)61 6Q61 Q° e4.6G) ei.Q1 aQq99 
96) I 

( 26 ) ( 27 ) 

 

3. Answer any ten of the following bits : 
2x10=20 

6'4 19 GC160-16VA Qt.1 1  givvc) g@6) 	: 
(a) The critical angle between medium A 

and medium C is 45° and that 
between medium B and medium C is 
60°. What is the critical angle between 
medium A and medium B? (Assume 
IAA >IAB >11 c) 
saQ Rerio A (3 clle.140 C cleNGQ 219 G9161 
45° Q° Olen B (3 c11e14c1 C c1e14G62 21§9 
G9161 60° 	GQGQ c11e..140 A (3 Repo B 
001662 21§9 	6QG9 62Q ? 
(eAi §a 	> µ B >11, c) 

(b) The value of a-parameter of a 
transistor is 0.98. What is the value of 
3-parameter? 

G61IN S'R§WQ a 4]1621616l 2 5&-) 0.98 
€969 91216) 0 ClI61I4161  G9G9 62Q ? 

(c) A conductor with uniform cross-
section A is carrying a current I. Write 
down the expression for the current 
density J using I and A. Find the unit 
of current density from this. 
QC119 ggsw A49119 ciQiw 	egg 
I Q2Q 966) I I (3 A 6'4 161 Q .12119 sigly 
owl JCIld Qtlei9 1  GQV I 1W 19(19 egg 
Q1g9161 99 4,'0162 1 QQ I 

14H-24000x4/ 13-B 
	

( Continued ) 

(d) Define mutual conductance and plate 
resistance of a triode valve and write 
down their units. 

661IN sica19 QQQ61 C116)Q619 4:1)- Q1-291 
1Q° eckcis  O66l1a961 C21`121 QGCOV QG 19° 
GQ411QQ'61 996199 GQV I 

(e) Calculate the magnifying power of a 
simple magnifying glass of focal length 
5 cm. (Given, least distance of distinct 
vision = 25 cm) 

5 cm 6ol9Qt eNti 	CZIQQ 9'9 
91961 QOQ 184191 a19Q9 96) I (Q9 	: 
Q4-'61 6'990 261' = 25 cm) 

Balance the following nuclear reaction 
by filling in the blanks : 

Q4i319 cpe 6,61 -§9 	ovqva Ogaio 
Qc1196)61 1  412Q9 961 : 

'0  n + 293U –> (- Ba + v,Kr + ( — ) io n + Q 

141-1-24000x4/13-B 	 ( Turn Over 
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( 29 ) ( 28 ) 

frequency of radio waves 
transmitted by a broadcasting station 
is 1500 kHz. Determine the wave-
length of this wave. 

'1 69916169W cgQ19 661*(3961GT61 aq§ 
1500 kHz WGQ, 962GT9 961G1' G -9'd4 
Noe 9611 

(h) Draw the circuit symbols for n-p-n and 

p-n-p transistors. 

n-p-n 19° p-n-p 	 g 919 

3g9 9611 

(i) State and explain Huygens' principle. 

214699Q1q 	6G1V (3 	1l I 

4. Answer any three of the following bits : 
3x3=9 

§9 -19 GrasOleti §6916' gql°161 Q6/61 	: 

t 	• 

Arrange the following electromagnetic 
waves in decreasing order of 
wavelength : 

Radio wave, y-rays, ultraviolet 
wave, X-rays 

§4',119 1-$,-" 119-292.91a 9619'41199 961Gt- 

061  21(0 664'161 '21921  

G46'(3 	 a§9146101 961g, 

X-61 

(k) A charged particle of . 1.6 x10 -19  C 

moving 	with 	a 	velocity 	of 

1.6 x 10 6  m s enters a uniform 

magnetic field of intensity 300 T at 
right angles to it. Calculate the 
magnitude of the force on it. 

19 	1.6 x 10 -19  C 	914qg 	9a91 

1.6 x10 6  m/s  C1616961661 614 961' 19 

300 T 9 5;9 11 491 C1412F19 602661 3 . 1- G1C/ 

919661 g69 .1 44II 9a91 61Z1661 6969 

99 069 91219 476141161 01999 9611 

14H-24000x4/ 13-B 	 ( Continued ) 

(a) Derive an expression for the work 
required to charge a capacitor from 
charge zero to a maximum charge Q. 

19 e..116/9,2 q9 ,1 914q v6l94l 914 Q adqg 
914 961Q1 6Q6Z 3191L19 91d4 014 9459 
6'61c19 9611 

(b) Draw the electric lines of force around 
an electric dipole and indicate two 
equipotential curves on this. State one 
difference between electric lines of 
force and magnetic lines of force. 

19 0,9:109 	 0.9499 99- 
sQvi9pw 	aQ'9 9c1 19° el.GG) 
CM -9'99 92 94ia I 0$2499 99661V1 
2q,915a 9966161141e.1469 66111 471216,'4 466„,61 

14H-24000X4/ 13-B 
	

( Turn Over ) 



( 30 ) 

(c) The photoelectric threshold wave-
length of certain material is 6000 A. 
Determine the maximum energy in 
electron volts of the ejected photo-
electrons if the incident radiation 
has wavelength of 4000 A. (Given, 
h = 6- 62 x10 4  J s, c= 3 x10 8  m/s) 

GgIN §Q q. 61262 a16Q1Q- 1299 gQ1Q Q1611 
90G1 GOd116000 A 36914000 A W1 14 0i) 
91 W60 au§9 wsG) 	6969 0§0 
usclQswG%; sQl§ enw 	sw, 9121 
QGQW9 GQ1iG0 gQ11 901 (99 a" 
h = 6.62 x10 -34  J s, c= 3 x10 8  m/s) 

(d) Define binding energy of a nucleus. 
Calculate the binding energy of 
a-particle in MeV. (Given, mass of 
proton = 1.008145 amu, mass of 
neutron = 1.008986 amu, mass of 
helium nucleus = 4.003875 amu and 
1 amu = 931 MeV) 

19 4; 4 gv262 Qsa-,9 	'1§0 Cr521 66;2611 
a-961910 	§ MeV69 9991901 (962 
3-"‘ : egisic) Qqq = 1.008145 amu, 
52 1190 Qqq = 1.008986 amu, Nact 
N,ztscl Qi9 = 4.003875 amu 19° 
1 amu = 931 MeV) 

(e) Derive the expression for the half-life 
of a radioactive substance. 

19 699qsZt 41Q121Q 	uld Q4a9 
QG) 

14H-24000x4/ 13-B 
	

( Continued ) 

5. Define electric field intensity at a point 
and write its dimension. State Gauss' law 
in electrostatics and express it in 
mathematical form. Derive Coulomb's law 
using Gauss' law. 

2+2+3 19 62662 6'ov49 esa9, 91291Q cZ1°Q166261 19° 1210 W216' GQD1Q0 2(19 )-Q1966) 611QQQ°6'6147 GQD (3 
99, a1916)66) 4g911 901 01QQR 

6'0147 006010 962 2QC1Q° §faci 60c19 901 

Or / C'n/ 

State and explain Kirchhoff's laws for a 
network of conductors and apply them to 
find the condition of balance of a 
Wheatstone bridge. 2+2+3 
19 i ov_i19 4:19121 91Q9 aid 0947Q.' 
WWI 90 (3 2. w.i 19° -jp'9 Qqw161 

Q299-cNi kfa 9671 

6. State Biot-Savart law. Use this law to 
derive an expression for the magnetic field 
at a point near an infinitely long straight 
conductor carrying current. 2+5 
910t9,-Q1Q161G° 	GQVI 1212 9119210 962 
66I16' q (3 me 064 	"9:19 e819 
9299101 996'il 19 	Q114 62Q4Q1 29.910, 
6SE19, 014 911e19 6'0479 901 

14H-24000x4/ 13-B 	
( Turn Ouer ) 
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( 3 2 ) 

Or / OPZI 

Draw circuit diagrams of forward-biased 
and reverse-biased p-n junctions. Describe 
the use of p-n junction diode as a half-wave 
rectifier. 2+5 
p-n  9Q°'21961 agIQ 4i0019 Qicaq  c:15421 

2 el q9 	p-n 9Q°C19 9160,19 §4215 19  ni5;- 
96-1gr-FiQ16)1 Q16Q  Qt1Q?9 	Q41-91 WI 

7. State  the conditions of interference  of 
light.  Describe briefly Young's  double-slit 
experiment and derive the expression  for 
the fringe  width.  2+5 
a16Q1Q 	6162  W9P9  6Q'11 0,GIV 

-q-662611 6' 062101 s21°600662 Q&1 Qt 49° 42161 

,ft 	Q459.1 -k1c19 9621 

Or / &2/ 

Using Bohr's postulates  of  atomic model, 
derive the expressions for radius of the nth 
electron orbit and energy of the electron in 
this orbit for hydrogen atom. 	 3+4 
GQW awilq c1696162 qi9Qcip9 Q9C)16) 
21G162169 4619116161 n941g6Q96,19 9061 9111Q10 
1Q° 	6! 58662 Q6Q96:962 	Q459c119 
§61419 

* * * 
14H-24000x4/ 13-B 	 603 
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