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1. Answer any eight questions from the following as directed

RONTIR @ (@ WO 90U TE e 8

(@) How many electrons are there in a body if its total charge is
16x107%C ? -
(T T S R AR 3 16 %107 C 7, I Fore FOLH
AT TE ?

()  Which of the following options expresses Wheatstone bridge prlnc1ple
as given in your textbook ?

(O WWWWWWWWWW

o[ FE ?

(i) —Ril—=_&; when i, =0
R _BRs. ; AW 1, =0

(ii) - &:&—; when i; #0
Ry R,

(iii) Both of the above express the priﬁciple
ToitzE b Ry el e T |
(iv) None of the above expresses the principle.

T (@Il RewE Aol o I Al
: (Choose the correct option)

(5% T [@0g 718)

(c)  Which of Gauss and Tesla is a biggér unit ? Write the ratio of 1 Gauss
. to 1 Tesla. 1
T RS (BT W GRS AT D 2 1 9% K 1 (B Sgeirefo

CeTedll |
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(d)  Fill up the blank in the expression Wh = m’. :
Wb = — m? oo qfifa s g 2 T
(¢)  Which of the following options is correct ? | !

e oW sl wg o

2
(i) c? = 1 =EL
Ho &g 802

2

(ii) c? = . :.BL
Ho &g E02

v(iii) Both the above options are correct.

ol ufo ez wa |

(iv) None of the above.
Tz aoe 79|

(N What is the angle between reflected and refracted rays when
Brewster's law is applicable ? 1

SRR 9 ATrEy TA aAfeae @ dfeye TR el (I TS T ?

(¢ In a prism except the position of minimum deviation there are
values of angle of incidence producing same angle of

deviation. (Fill in the blank)
1

fimo Ryfea it AaE @@ e @ Rpfe @R cFeg ey
@R wm A ol (9T 279 FC)
(1) de Broglie in 1924 reasoned that nature was symmetrical and that the
two basic physical entities and must have
symmetrical character. (Fill in the blanks)
1

1924 HiEA 1% 293 3 @R (@ 2gfe o aFenies fem @k oiF 2o
AR R (< el 1 g e Sl
TS | CETZ 799 P
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antisation, the angular

‘ (i)  According to Bohr's second postulate of qu
momentum of electron in the first possible orbit 15— 1
DT T TR (AR T S e SCfe 44 T A
Gl R (IR SHE0 TR —
2
(i) T
. h
(i1) o
(ii1) -2/—:[-
, h
(i) o~
(Choose the correct option)
| (55 Tl ([ 713)
(j)  Which of the following options is a correct unit of a diode’s reverse
current ? 1
FefRe @R feat @@ Trrea Aoleae] dnE IT G 7
i A '
(i) mA
(ifi))  pA
(iv) None of the above.
THAERA 9FL 8 7|
(Choose the correct option)
(57 el (qg 718)
(k) The act of transmission of information is ;
' (Fill in the blank)
1
vy (o I I LA ! (42 739 FC)
() H,0 isa polar/ non-polar molecule. (Choose the correct word)
1
H,0 <&l 37/ WEIR 9| (8% G @7 AS)
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n Answer ) s -
er the questions /Fill in the blanks from the following : (@Y ten)

oA TR Be TR/ e w9 2 (@ e P

(1) (i) Draw the field lines between two charges +Q; and = Q2. when

®)

(it)

(i)

another charge +Q is placed between them in 2 straight line.
2

+Q, G — Q, Sl Ffoa Ty i o G S + © SRR LTSI

1 <l T, S Hfoe T CRara TR W |

OR / Q%41

Calculate the electrical force between two 1C charges placed
012c2N"'m™2. Mention

100cm apart. Given &, = 8-854x1
two smaller units of C. 1+Yat+12=2

oz 100 cm IR Al 7o 1C SAIG A 50 (@i

@ ffa @ | redl Sz & = 8.854x10712C?N'm™? 1 C-&d
o5 (2! G G T |

Are the following diagrams equivalent ? If yes or no, calFulate
the cqui\ialent resistance between the pomnts A and B in the
figure (i) when the mid-points of the resistances are connected

by a conducting wire. 1ot 1Vo=2

e fo 96 1 e o o 7 4 1 2 5 (if)-09 A <% B o 7od
S TG @ At s\l Al A9 QI Tiod 42 W4

@l HfaR) A AIe = Al
40 40

—_ —__
B A—
40 | —1:4'.:2_"_

(i) (i)

A-———

[5] Contd.
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(c)

(d)

OR / ©%4l
g length L,

(i) What will be the total charge gin a conduddr having
2

(i)

(1)

(i)

(1)

diameter D and electron density n respectively ?

@I @ AFASE ol L, I D R FEREER e n X,

RIS T (N6 WIEH g~R offad 9 I ?

Explain why a potentiometer is suitable tlian a voltmeter for
! 2

measuring emf of a cell. -
@iEd SRS 9 AR S G G w“ﬁﬁf?ﬁ (AT
ArEAReoR @ @R TeATae = gl S

OR / @44l

A 10m long potentiometer wire has'a resistance of 18 ohm. If
the two ends of it are connected to a battery of 5volt, calculate
the potential drop per unit length with unit. Given, internal

resistance of the battery is 2€Q. 2

Lom w7l @&l (AGARIeRbR ©EE @14 18 ohm | 3 < UG-G

@ 5volt-ga AHE AIE A, O O oS g (M AlY
RAoq ofe IR ol T | (el Gitg PO TS 2Q |

Static charges produce field, while moving charges

produce — — —— field. 1+1=2
g o =z A% 33, AU e
i (v 8 T

OR / @3l

Write the analogous equation in electricity if in magnetism it is

expressed as 7 = mx B and mention the unit of m. 1+1=2

zﬁmmwﬁw F=mxB W@, O @gGred CFa
mmﬂwﬁmmuﬂ\mmammﬂm|
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tC\‘lm a changing magnetic field exert force on a stationary charge ?
SO can a moving charge exert force/torque on a stationary
magnet ? Try to give your answer by a brief statement of your

own. 1h+1a+1=2
ﬂﬁﬁﬁ%ﬁﬁammaﬁ%ﬂawwﬁm?ﬁmm
TS AR R 2 S 63 7 /56 el S AT 2 (0PI ez
A b FfFY Teq (mea @ T |

OR / 5941

(i) Ina rainy season ydu are running with your umbrella opened
in a place where the horizontal component of earth’s magnetic
field is 0-26 G. If the length of your umbrella is 80 cm and your
speed is 20 km/ hr, calculate the motional emf developed across
its shatt. 2

A A gals 2 o Tl JE (T (o, (I ZREAT
e ST SAKCR W 026G AR 2ol W 80cm R
coE TS 20 km/ hr T, O YOR wefbd 1R A 0 Teo
SifEAE SfCwIEE 76 Sl T |

(H () A plane electromagnetic wave is propagating in space along
x-axis. If the magnetic field component of the wave is as given
below, write an expression for its electric field. 2

B, =2x107 sin(kx - wt)

aﬁwﬁ@&ﬁa‘ﬁﬂwwx-wm@mmmﬁ
wﬁam‘wm%@%ﬁm@mww@,wwﬁaﬁm

Tl Al | | |
OR / 944l
(if) layer in the atmosphere plays a protective role, and
hence its depletionby __ gas is a matter of international
concern. 1+1=2
e AR T GRGCER G Gfb TR0 ol i
o1 T TPIE, G CICRGE — STICT @I SRR So-111o

GuEifes b F@e 2@ AT/
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. principal axis
Ravs parallel to cach other but not pnmllcl to the princiy al

of a concave mirror will meet after reflection at the T
: : " +12=
Draw a diagram in support of your answer. 2

SRR I R Sl S i ST A 267 TR Gl
wRes Wit SfewlEe Renr of (o fafere 2@ | (SR
TR IR 6 foa o |

OR / &4l

Write fwo conditions for a ray to suffer total internal reflection.

1+1=2

R 4T TR GRS e A oo Wi O ST 70
S (|
How many processes are there to produce induced emf or current

as mentioned in your textbook ? If an area A is placed in a

magnetic field - B so that the normal to the area makes 45° with

the magnetic field, what will be the flux through the area ?
1h+1Y2=2

iRE Sl 77 a1 Rye Tesm IR & (O A Foof
omfed Tl TR TI0E 2 AM G T (Fd B-(9 (PICT G (AT
A QIHSIR iAW 3 2 @ 97 7 @ (@ AF - 45° (@ G,
SR (R Ty fCa eRifRe FE AR FO 2R 2

OR / @2t

State Lenz's law. Name the other law of nature that it obeys.
| 1+1=2

g~ b @A agfor SoE (@ Eb 9fb (A 5 2

Write the mathematical expression of the postulate that an
electron has to strictly follow in order to revolve round the
nucleus. Name the scientist whe proposed it in 1913, 1+1=2
9f5 FeRGa FefFama srite arfde wo @ i e @im
v cFra Tandha aifdfes e affb @ 1913 A R
%[ (31 R Tl Ok an e |
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OR / @9l

(1) Caleulate the energy in joule that is cquivalent to 1 MeV. 2

TS G & 1 Me V-&g p3gat), (el el |

() (1) The total energy of an electron in the first orbit is -13.6 ¢V. Does
it mean that— |

(A) the electron is bound with the nucleus?

(B) energy will be required to remove the electron to infinity ? ?

. 1+1=2
A TN A G G (G HfE -13.6 ¢V gft & <612

(N, (A —
(A) TEIGAD WCERICR 7% SR ? :
(B) Wﬁﬁﬂwﬂﬁmﬁrw@mﬂm ?
| OR / &%l
(k). (i) The transistor works as an amplifier, with its emitter-base
junction___ biased and the base-collector junction

biased. In this state the transistor is said to be in
state. | o+1+1=2

afSSE @ SO AN @R (@B QI
AP el 3 RTeesal ARRdeme e I | 9
i HREEeat _ OREE R 6 |

OR / G4!

(i) What are logic gates? Draw the symbol and write the truth
' table of a'NOT gate. 14+ Va+14=2

#fees (516 F) 2 NOT &1 (51069 201 6% o 3 0id 52 (G
Gl | '

() (i) What do you understand by the terms signal and noise in
communication system ? 1+1=2

Tt FEERA ALTS GAR A S Bl @R 2

32T PHYS (BENG) 9] Contd
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(a)

(b)

(11)

(i)

(i1)

(i)

OR / G341

The approximate bandwidth required to transmit
is 20kHz and to transmit is 4-2 MHz. 2

(olde I G AAEn Afted A 20kHz dR
_— (29 F4F &) 4-2 MHz |

Show that in a particular way of combination of capacitors the
equivalent capacitance Cis expressed as given below and name
the particular combination. 2+1=3

C=C +Cy+Cy o +C,
e (¥, 4T 9% ReE e (RGI) AN 4w (@
AreRReS e I = 3R (18 ReE e (e od s Tl |
C=C,+Cy+Cy 4 +C,

OR / @%at

Mention af least two factors on which capacity of a capacitor
does depend. Define the unit of capacitance. Find out the
dimensions of capacitance using the dimensions of charge and

pbtential difference. 1p+10+1+1=3

mmmﬁéﬁmﬁw Taes 7o T A AR Sl
mlwamﬂzwmerwm«aﬁmwwm

yiaared Wa [y FE |

Show that current in each resistor of the following diagram is

Zero. 3

e (3 FirEa e el s W ficy eifEe fgred wAfme
W

A 3V B 3VCL}’>VD
‘ 4t Y

“‘%'_ l 1 LI l
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(©

() What do you mean by mobility of mobile ch

(i)

(if)

OR / Gelaf
arges ? Whether it

8 posit e T esed as given
is posilive or negative, Show that mobility 15 expressed as g

‘ ney
below, where the symbols have their usual meaning.

14+14+172=3

TR 757701 7S B @l eff g 7 AT ¢ e G

ARSI e el 2, QT RS AGROTE oo T T
R

er
p=—
m

Ej and Bk are electric and magnetic fields respectively placed

in a region. A charge g is moving with velocity vi into the

~Fg, show that v = % . Name the arrangemept
2+1=3

region. If Fy =
of E and B fields.
E} @@ Bk @01 Wies @R §FR (a6 G0 SIeCE o I
s | G ofoE SIAH g, i (@0 TS (Fa FOro A AR

W F, =—Fp @, ordte @ v =B/ | B9 B-c7a 67 Fe=iod
b s Al |
OR / W%l

What is a galvanometer ? A galvanometer has a resistance of
50 Q. If across its terminals a resistance of 5Q is connected,

calculate the fraction of current that flows through the
galvanometer. 1+2=3

ESEIRDE 1 2«3 MErSEIREE @4 50Q | I 97 13
AT W 5Q @M AL FA R, O SereEiNoEna wi e
G 2Arza 9 G 2[IEe TR A9 [
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S, are two long, coaxial

solenoids of radii r, and r,, where r<7,. s, and S, have
of turns/length and

What is mutual inductance ? S, and

equal lengths I If n, and n, be the number
I,be the current flowing through S, find an expression for
mutual inductance M,, of S, with respect to ;. 1423
SRR I A 2 S, G S, s R fge gl T R
T S, IR S, AL GR 1y <7, |48 e el [y R
n, SRl 7T A GRS TR 21 Tl R S~ 74 A LIPS
Rge I, T, OITA S, ACACE S, <68 AR ATIE My~
o eI Fe S ‘

OR / &A1,

are placed cqaxially,

Two concentric coils having radii ; and 7,
e My,

where r, <r,. Obtain an expression for mu tual inductanc

of the inner coil with respect to the outer coil. Define self-
inductance. ' 2+1=3

r GRS Ty PICER 6 AR P ARSI Zo T AR,
(R ﬁ«@lWW%'WWm@% AR
AT Gl M, , < 5 Pl ey St | T S
el (el |

Arrange the following words, so that it becomes a meaningful

sentence.
” A parallel plate capacitor of very low frequency cannot pass

through an alternating current.”
Write in brief about the need of displacement current.

e wmaf i @l wdey A 5o |
“aﬁwﬁmﬂzmmﬁcﬁwﬁa@mwm

27 e A A7 »
R 2RI SRSl T AT, (F

[12]
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OR / qat
(i) Writg M (Microwaves), U (UltrauioIdS), R (Radio waves),
V (Visible waves), X (X-rays), I(Infrared waves) and
G (Gamma rays) in the order of decreasing frequency.
Give a short description of any one of the following : ~ 1+2=3
(A) Sky waves (B)  Space waves

TGP FACE TP M (TCFS), U (sfee), R (e
), V(PN ©3H), X (<), J(SREARS ) «g Gl

) RN | ‘
ERRS @ @ GihT Tea wERg I W |
(A) S o (B) TR O

() () A beam of light converges at a point P. If a lens is placed in the
path of convergent beam at a distance of 12 cm from P, at what
point does the beam converge if the lens is a convex lens of
focal length 20cm ? Draw a neat diagram of it. 2+1=3

aﬁwaﬁﬂﬁ@ﬁmﬁﬁﬂ@@%ﬂﬁmmﬁp—ﬁﬁﬁ (AF
12 cm @Y, el sl afesita 20 cm (M [eais RO
So o FoH T T, oiel Teifee sk @I SRR T3 2
@ G370 AR Ha oFT FAE|

OR / @i%al

(i) State superpositioﬁ principle of waves. Mention at lenst one
example of coherent source of light. What will be the phase
difference between two light waves, if the path difference
between them is 2:547? 1+15+12=3
AR GoifEEeR Aol (| AR TTw S PAAF G
Twrmel A | 3 S el SR W AL AL 2-54 T, O
ST S el Al T TR 2

(g9 () The kinetic energy of an electron is 120 eV. Calculate its
momentum and speed. 1%4+1%%=3

@3 FeRhEa oife ¥f@ 120 eV | 97 S G2 Tl aoal I |

32T PHYS (BENG) [13] Contd.
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¢

OR / §t
Write a few lines on any.one of the following :

(A) Wave nature of matter

(B) Davisson and Germer experiment‘.(no
diagram).

=S @ @ T TR IR AR ﬁm

(A) “Wida o= agfe
(B) WQZ\WW(WWWN

Using the value

need to draw

Name the formula given below.
1-097x107m™!, if needed, find the wavelength of H, line.

Arrange H,, H, and H, lines in the spectrum of hydro&,cn in
the order of decreasing wavelenbth Vo424 1o=

M5t =7afba =1 aa | af 2rarea &, 1.097 107 m™! ‘Tﬂﬁw
M H, @ifba o o fefa ) gges o H,, Hy 9

H, @ISR Tugpmm g i Ame |

1 1 1
LR 2-=5)
A 2?2 n?
OR / Q4!
Name the processes of the following nuclear reactions:

f=fRe Fegr Risamgag /@ @ e
(A) 38U -3y Th+3 He

1rx6=3

(B) 32piiS+e+v

(C) Pon=+e +v

D) n+FU >1Xe+35Sr+20n
(E) '‘H+H- {H+e +v+0-42MeV

() n—>p+re+v

[14]
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(n)

1)

(i)

(i)
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Draw a neat and labelled diagram of a full-wave rectifier
u.ldlcatmg the primary and secondary of the centre tap
transformer, two junction diodes, one load resistance and a

capacitor for filtration of ripples. Moreover the wave patterns

after passing through each diode and also through the load

resistor. 1Yot Vot Vot Vo=3

@fS GFoR A PR 13 @R (T e, 7o TIH SO,
G o TR mwm\%ﬁ%ﬁwwaﬁ (s o0 TR G
2o oxe @%ﬂWQﬁWMa%ﬂ@emqﬁamﬁﬁwm
TR mmwﬁmmmmw-ﬁﬂﬂ\wmml

OR / G4l

Describe any one optoelectronic junction device mentioned in

your textbook. 3

O AT WO mmawwmﬁﬁmw
A 3 FE |

What is an ac generator ? A coil of area A , number of turns N
is rotating in a magnetic field B with steady angular speed .
Show that the system generates alternating current or emf at
any time t. Draw a graph of € vs t. Name three types of such

enerators. 1+ Va+Yo+1o+3=5
8

qﬁa@m%&m%\?ﬁﬁw«wmaﬁ@ﬁmﬁ
pES (FE » e witrs @ml odle @ AEfel (@ @A 79
WW&@@WW@Q"H@WIE -3 Bodits t-«@ &4
o @ | @ @A TR SR TAMIERR A e |

Contd.
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(b)

(1)

(i)

(i)

OR / G241

Define rms value of ac Show (hat the ratio’of rms value of af
‘ates a

to its peak value is 0:707. An electric bulb which ope:
12V deis connected to an ac source and glows normally, what
would be the peak value of the ‘source? 1+43+1=5

SO A 1T 1(E A R @Al | (7RIS @ O] A
o1 T T R G A TR A 0-707 112V de IR
= a1 @l RS erie B e A T Ao ARSI
w5 T | TeoHta A WA T (I ¢

OR / &<t

Discuss ac voltage connected to a resistor (R). When an inductor
(L) and a capacitor (C) are connected to ac voltage separately
then the currents in both the cases are expressed as given below.
Write a few lines on each of the following. 2+112+1%2=5

G @4 (R) -9 T WIS ARRS! [ T=AE A1 Sl |
T AT T4 G ST (L) L G0 4R ()~ 0
G35 AAfFs! Rex 7wl <=1 @, 4fod o e WRREReeiE aem
1l 2| Afeiba Toi@ FED FARA (Al | |

=1, sin(wt—%)
1=1,sin (mt+%)}

Find out an expression for fringe width in Young's double slit
experiment. Light of wavelength S00nm is incident on two slits
which are 1 mm apart. If the screen is placed at a distance of 1m
from the slits, calculate the fringe width of the fringe pattern

formed on the screen. 3+2=5

e fo-few e A @@ o o A {6 @ 1mm
FRAI Al 76 {209 AR 500 nm S35 (IR STl Ssifow gy |
I i@ (@ AR WY 1m T, O A 5 26wt siftreia o
@4 il |

32T PHYS (BENG) | [16]
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OR / yeq)
(1) \‘\h““ the double slit in Young's experiment is replaced by a
S"“ll]k‘ slit, name the pattern nf, (ringes formed on the screen.
\} hat is the phenomenon due to which we see colours when a
CD is viewed ? Mention af least one difference in the fringe pattern
observed due to interference and diffraction
phenomena. Describe a simple experiment by which you can

observe the diffraction phenomenon in your home:.
1+1+1+2=5

2 e AT i AR <l B R R &,
T 26 AT AW 6 %A 2 3 @ CD i i, o
S 1 (TS AR A | 4 ~AREGA ) 2 T K TR
A3 7oTe R Zew! bR g A <l AN Tl T |
~$ﬂ@ﬁ%ﬁ%ﬂﬁ$ﬂ@mcﬂﬁ@§ﬁuﬁﬁ%ﬂﬁ@mﬂ@3ﬁﬁﬁﬂ
e ARE | o
OR / 94

(i) What do you mean by polarisation of light ? Name the law
which gives us the intensity of emergent light when passes
through a polariser at different angles. Mention two ways of

observing polarisation as described in your textbook. State
Brewster’s law. Find out the Brewster angle when there is

transition of light from air to glass.
( Hints : tan1-5=0-026, sin1-5=0-026, cosl-5=0-99,
tan-11-5~56)

11/_2+1/2+1/2+1/2+1+1=5
AR AT T O B @R 2 (3 @l <3 SoRsead W Wed
Gifen (e SfowE SR S S/ (R R JI 1 2 (O
A Aee 7 orafs e A @ iva AN ey ARl
oA AT @l A | FBIEA A0 (@I |
T A (A AT DIEINEE AR o ; CIURE S8R (I [l
(Al |
( Zf%% : tan1-5=0-026, sin1-5=0-026, cosl-5=0-99,
tan-11-5=56)

32T PHYS (BENG) [17] Contd.




(it)

o5fere w7 A @A AT A M, Z, m,,

Write an expression for mass defect using AM, Z, My, A, m,

and M where the symbols have their usual meaning. Define
gy in MeV

binding energy of a nucleus. Obtain the binding energ) R
of a nitrogen nucleus. ' 1+1+3=5

Given,

m (4N )=14-00307u

m,,; =1-007825u

m,, =1-008665u

lu =931-5MeV/c?
A, m, G ML EH
wa wfba @afo wam A @ Fefmem am-iea el we
qafi fzgiem Felmm wmm-fErs MeV-(9 Z@M S|
el g,

m(’{;l\' ): 14-00307u

my, =1-007825u

m, = 1-0086()514

lu=931-5MeV/c’
OR / 9441

Draw a schematic labelled diagram of a nuclear reactor based
on thermal neutron fission. What is a moderator? Give fwo
examples of moderator. Write a few lines on controlled
thermonuclear fission. '+ 1+Y%+Y+1%=5
eI Fehs TRl webe Res-fefes @ Fegm Reaee e
foa wreR @l | e S 2 R g T @A | r-wr_r -
FEfl SR TR TS AR A

32T PHYS (BENG) [18]




+J) httpy//www.elearninginfo.in

OR / &33!

(i) You are given two circuits consisting NAND gates as S.howg
below. Fill up the truth table for each. Are NOR gates conmdelri -
as universal ? If Yes or No, answer why. i

NAND (5 i ofs ot 6% fp i S (ST e
T | 2folba & §-G6RE ojf vt | NOR (of5 R ALEAR (76 A

- Refe = ¢ I W, orEE @, O El

(a)
Ao—{ > >o._._._—-o 'g
Bo—{_[ o
| (b)

A|[B|Y A|lB|Y

0o 019

0 1 0 1

1|1 111

(a) (b)
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