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1. Answer any eight questions from the following as directed :

o spiR Ricaiar edbr exe eg w2

(@) How many electrons are there in a body if its total charge is
lex1g™ & 1 | . 1

95! IFS AT YJ WS 2R 7 16% 10718 C =, (0T THHIS FANH!
ARG ST ?

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

O ARy Rt Sl wee Trad w1 @R Rews 259 e

Moo 2 = 2
(l) _Rl:&, when ig =0
R, R,

R, R,
G) B_R2. yheni, =0
R, R, |
R R i 20

R, R,

(iii) Both of the above express the principle
GHI AL [Faz Tifeih! 2 aa
(iv) None of the above expresses the principle.
@ofFE 51 Rl TSh! e 7oA |
(Choose the correct option)

(w7 Teol Az Gfa)

(c)  Which of Gauss and Tesla is a bigger unit ? Write the ratio of 1 Gauss
to 1 Tesla. 1

SITTT T (BTR (FIRCD] TIET G e 1 9NTE AT 1 (FZR TGS famurter o
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(d)

(e)

()

(8)

()

oS
19
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Fill up the blank in the expression Wp — m> 1
Wb = mQNNQTﬁmW?N?ﬁé‘BOBW|

Which of the following options is correct ?

TS Wl (ITh e w9

2
(I) C2 = 1 = -EL
2

i) o =—=5
Ho &g Eo2

(1i7) Both the above options are correct.

CATY YA wes g |

(iv) None of the above.

G9[Tq GhIe oY |

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

FRIFH 79 elCArey 2w efewfere wie eifovifie afim srem el e 29

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
fwen fpifos orrgg aifem Wbl fdeme g fpfes @R aiE sivren
(@R T ACE ol (T 312 27 71

de Broglie in 1924 reasoned that nature was symmetrical and that the
two basic physical entities and must have

symmetrical character. (Fill in the 1’1"”]“])

1924 vve & F5T & SRBIE (T AFS RGeS Ffre S (707 «Fhea
w3 GV < TS @o| SigaEl 249 e |
a\ (<571 2% %7 )




(i)  According to Bohr’s second postulate of quantisation, the angular
momentum of electron in the first possible orbit is— 1

(D TR 297 BE Fiarf wepiE ST 2 TEe 4
ARG A0 (FIfE waras) 37—

(1) h
» h
(1 o
(111) ;
o
(11 by
(Choose the correct option)
(v% TGl Mz T1sdl)
(1) Which of the following options is a correct unit of a diode’s reverse
current ? 1
THC S(ERS (PN R TG GBIR AGITS] AAEE 9% I 2
1 A
(1) mA
(11i1) A

(iv) None of the above.
(Choose the correct option)

(%% ©GI iR Tfesy)

(k) The act of transmission of information is _
(Fill in the blank)

1

w (2ad w4 B2 T I (T 312 %7 771)

() H,O is a polar/ non-polar molecule. (Choose the correct word)
|

H,O <5l &t/ gedta = | (& b TR Tred)
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2. Answer the questions /Fill in the blanks from the fnllowing: (any ten)

OO eMPTRA Teq fal/<is 3 oae wfa 2 (R weby)

(1) (I')

e~
]
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Draw the field lines between two charges + Q, and - Q,, when
another charge + O is placed between them in a straight line.

2

PO IR - Q, Wi B s 21 Sl G5 ST - Q AT
179 IR 2, T uhiq EE g (AAR]Z Tee] 7] |

OR / g<q1

Calculate the electrical force between two 1C charges placed
100cm apart. Given g, =8-854x10 '2C2N 'm 2. Mention

two smaller units of C. 1+12+14=2

TR 100 em TS 4 POl 1C BlARR e @ mmten wm
w7 A1 R AR £y = 8-854x10712C2 N 1m 2 | C-3 751 A
£&% T F490

Are the following diagrams equivalent ? If ves or no, calculate
the equivalent resistance between the points A and B in the
figure (ii) when the mid-points of the resistances are connected
by a conducting wire. Ya+1i3=2
A 5 151 AIEE 2 A 2@ A 7z, B9 (1) A 9= B | ™ TS

: - e e ¢ = ey P
TS TRIZA) (A SAETIC 9jefe 91 (@O (@14 W5 72 Wey B e

w@ZTA AT T4 T |

40 4Q

Jy—— 3 f]e— 7
€2 40
(1) (1)

" { x‘i’l({
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(it)

(c)

(d)

(11)

(1)

(i1)

OR / @194l

having length L,
2

What will be the total charge g in a conductor
diameter D and electron density n respectively ?

il e AR T L, i D i B 9 n 20, o|f@IZIOTS
ol 9 Sl g wAfe fEe 2a

for
2

Explain why a potentiometer is suitable than a voltmeter
measuring emf of a cell.

oia Ry b1 96 GIRCE @bl oeBfbAelE <l oo T 7
@fe T e <=4
OR / <124l

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 26, 2
10m S5 GO ~ADerEBR $RE @4 18 ohm | A 2R I 70!
5 volt-3 EOIT] OIR TS A I W, (O[T SRUlEE Afe G

e (2l Fed Ao GFRE GICS siewl 41 | Tl Bt ([OI91S Sy
20 | |

Static charges produce field, while moving charges
produce field. 1+1=2
IcEERZIEIC (g % *(3, AWCS  eifoIa
I (79 7% TS|

OR / G2aY

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

[ s e

< g Gbl AN 7 = mx B @, (9% Ryie KEs T Sl
2« T 24 & Olid m 94 O SE 9 |
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(1)

(i1)

(1)

(11)

Can a changing magnetic field exert force on a stationary charge ?
Also can a moving charge exert force/ torque on a stationary
magnet ? Try to give your answer by a brief statement of your
OWn. 1/2+1/2+1=2
QA TG pa (s <G5l FefeAE M eoms 79 s a7
AN 2 BUF Bl 9@1 /5 sigaiel 4 210AE 2 951 59 ez 3¢
(O Teq wdts 2mpy 541 |

OR / @241

In a rainy season you are running with your umbrella opened
in a place where the horizontal component of earth’s magnetic
tield is 0-26 G. If the length of your umbrella is 80 e and your
speed is 20 km/ hr, calculate the motional emfdeveloped across
its shaft. 2
IR OO (RN @3 3zs @fva ofil wfs @f @R g s
SLET (T TSR TR AN 026G | AW (SR RSHE
80 cm ®ii% (O™ &fS 20 km/ hr &, (ST% 2S5 newER ¥3 7@
Ere BT (R ST Rye-Sies 7 sl 75 |

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. .

i, FI
B, =2x10"" sin(kx - wt )

<51 Feroe] Ry pFPR R0 TS x-S farel S targ| T
AN PR ofice] @oe alwea el 391 23, (O0% SROTR
fye TAIHICH! foval |

OR / 1241
layer in the atmosphere plays a protective role, and
hence its depletion by gas 1s a matter of international
concern. 14+1=2
ANGETS 2 7 G AN D) 57 IR S
size| 4 wifars, @R e (1% AR (TR R TS

Abeichl Sgeifos fourm wiRe Tz «1fR¥s |

[7] Contd.



(8)

(1)

32T PHYS

(1)

(i1)

(11)

(1)

Rays parallel to cach other but not parallel to the principal axis
of a concave mirror will meet after reflection at the _
Draw a diagram in support of your answer.

s STIEANE G A4l SFF SRR (@IEE] PR G SO

1L+112=2

wrollee Ziforfere (2aa 2Awe 5 fifeTes 24 | (oIE TEE
e «ft foa skt 4|
OR / @94l

Write two conditions for a ray to suffer total internal reflection.
1+1=2

451 <R SrerER o eifswem wfbata e @l 75 5% ol

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?
15+1Y2=2

wiffs Rgese T A Rye Teom TR0 (oM A1y (20!
oizfed T T w2 A G4 pFS (FE B-O (A IF (R
A WA Zie 9 (R (T T oL (A9 7199 45° (P TCS, (00
g SIS AR (2 @R FEE AR fem 29

OR / @41

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

Figa s e | 4PReq S (R 54 3 Wi 5CA 2

Whrite the mathematical expression of the postulate that an
electron has to strictly follow in order to revolve round the
nucleus. Name the scientist who pmposcd it in 1913. 1+1=2
SeaG @biR FeaE sifewiE IR Qifeitel T R PO
st TerEE oifafes eI Bl 1913 GS T

wisiacpl feeicad i B

[8]



(1)

(k)

(1)

OR / <41

(i)~ Calculate the energy in joule that is equivalent to 1 MeV. 2

(1)

(i)

(11)

(1)

fs1iq @ #ifie 1 Meva ST, Slefell Al |

The total energy of an clectron 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

AL FHALS Al Bl JERGTR T <M ~13.6 oV | ST 9275
TR @R @ —

(A)  2ETIGD! WefgmmeE tice Wik 2
(B)  2TRGH! ST e Siveai® fRve 20 wifem e 4 ¢
OR / G2/

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. Y2+12+1=2

GRIGE-(3'g TIsgTe IR OF: (AR-F(FF TGS
AR A A GIGRIOIE Azl a5 777 | Gy
T (GiGRATH! SRTENS A I (iRl =

OR / @izt

What are logic gates? Draw the symbol and write the truth
table of a NOT gate. 14+ b4 14=0

A (o' 6 2 NOT #ifers (51'5a o6 Bz wiffes o 02 Cofw faa

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

CANICANE] VIZR0 IS 99 Sihe Ifercs fo IS 2

[9] Contd.
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(1)

(1)

(11)

(1)

OR / &2y

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

N

(olad 499 qira eraieE ol Abed @i 20kHz S
(o149 afqq4q 4ita 4.2 MHz |

Show that in a particular way of combination of capacitors the
cquivalent capacitance (' is expressed as given below and name
the particular combination. ' 2+1=3

C=C, 4+, + Ty Frueenmenen +C

1

(RS [ 4I9d 9B R vears ge) a[ege eTe CF 999
frieca o w1 7 i (78 fra Aemieor A |
C = Gy # 65 4+ Lg Furmrranens +C

OR / 5241

Mention at 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
potential difference. o+lo+]1+1=3
SIS NS VB! TR T T T 7 7017 S79S 4T 49Pg [#eq
(A | IR G 7| 7l | iy i< [ieas Sidl Ikels [ 41959
i@l ef = |

Show that current in each resistor of the following diagram is
Zero. 9

4edl (@ were A Hars ATl ([ e 2RiRe fvyea sffauie
KEU I




g

OR / &19/4]

(i) What do you mean by mobility of mobile charges ? Whether it

© @)

(i)

32T PHYS

is positive or negative. Show that mobility is expressed as given

below, where the symbols have their usual meaning.
1+12+114=3

SR et gfeqcet f6 @1 2 3 @ I19F @1 449T 2 (74eA @ wES|

TS ey el ) w7, W qAES ACEFSAE F5Al5a Tl o

g |

er
p=—
Ej and Bk are electric and magnetic fields respectively placed

In a region. A charge q is moving with velocity p; into the

region. If Fy, = —F,, show that v = % . Name the arrangement

of E and B fields. 2+1=3

Ej OIR: Bk T (@ Gk paala o g Bl SIS o 1
(2R <01 B g, vi ([N 1S R Ve (v gaTs 2ol sz | 4f

Fp = ~Fp &, 468 @ v = B/ | E wiw B-cva y3a sresicom =
BG4 |

OR / G2t

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

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

(e BOR & 7 @Ol e bR @t 500 | 9 T v v
e 5Q @K R TN W, (90T (siere WoEE NeEE 1
oz I I 2@ifRe 29 siomn 3 |

[11] Contd.



((1)

(1)

(1)

What is mutual inductance ? S, and S, are two long, coaxial
solenoids of radii n and r,, where r,<r,. S, and S, have
equal lengths [. If n; and n, be the number of turns/length and
I, be the current flowing through S,, find an expression for

AT 5 2 S, W% S, w51 R fws peatl r O 1, TA
S TR S, IIPIE W% 1, <r, | AG FeFE ooy 11 W 1 W
N, P! YOR oS @ TR Sii e <t S, 3 e e[ifEs [ge
I R, (ST S, AACF S\ AT @ellss M, T 961 L=
el ==

OR / G241

Two concentric coils having radii 7, and r, are placed coaxially,

where 1, <r,. Obtain an expression for mutual inductance M,

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

i R > PR I GG G PR G e KIS
R, TS 1, <r, | AT PSR i fowaq PYTNOR “ ST
QL M, 3 01 eI el w1 i) sl Feea oy |

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.

1+2=3
oo Al *rrars < Gyl IRy ofoe = |
"1 SIS T TGS AN 9/ 47 L] 277 i o
24 @RS 17

= pa —
TR RN WRHETOR 0SS b3 &7

[12]



(f)

(g)

(11)

(1)

(11)

(1)

OR / &1441

Write M (Microwaves), U (Ultraviolets), 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

FIEPT FAAFS M (A3 7@e), U (Tfer@ga), R (@ <3s9),
V (7ie ©4), X (@3-af4), [(SRcEEe ) Sk G (o 3
f&li |

wee Wl R 95 e7 e v @ |
(A) SIBH] Szs] (B) TR wagsl

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=5

(o159 MI7jg <Ol Reaw 7 P-ta1 wfemd tml I PRl
12cm vEwo, SfeARl IRERT Afeoqs 20cm % Whe @<=
T (519 o 91 T, (908 Ti+ifow IMER ' Sfonk] 23 2 201
9ol ARFE b = FAl |

OR / 91441

State superposition principle of waves. Mention at least 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+14+1%=3

TR THIAPaR TS 14| (o1 A9 TR e w5

TriEel ol | AW qOI (Ied CRoR WER 24 o1y 2-51 W, (o0
fed see Wil AL e 27 9

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

451 ZEREA 5t *f@ 120 eV | TR Sa@st oig wle som 3|

[13] Contd.
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(11)

(1)

OR / G194/
Write a few lines on any one of the following :

(A) Wave nature of matter

(B) Davisson and Germer experiment (no need to draw
diagram).

w#te Wl farier g swas vats @ s

(A) *mi9q sas| 215fe

(B) (ufeba Wi wifia o (foaa S fr2aree) |

Name the formula given below. Using the value
1-.097x10 "m ', if needed, find the wavelength of H, line.
Arrange H_, H, and H; lines in the spectrum of hydrogen in
the order of decreasing wavelength. Yar2+Yo=5
©FR FADR A 711 | 4 AT R, 1-097 x 107 m ! TCH! AL
TR H, (@eEE sioiond fefa 31| 22w tem 3| H,, H, 9%
H, (FHISZTE Fagime S3eitnd Zomst Aami |

Name the processes of the following nuclear reactions -

Yax6=3

O i~ [ ey o 7~
I S 7 b B Gl K3 o P | R [ )

/ /. 238

/ 234 7 4
/‘/ ’)2 U "‘> r}() 7”1 'T 2 He

(C) P-y»n+e +v

. J ' 1 4()
)) J,,_‘//, ? 54 Xe +
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(11)

(1)

Draw a neat and labelled diagram of a full-wave rectifier
indicating 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. 1V24Y2+1/5+1/,=3

Bl (5D (55 (Gormsfiaa 2 wia (e e, w51 wie SRS, @5l
R RIS SR T el it <1 417 T w5 e
Ffeied 2 Sl | A Bofae ©im's WoE aArea sie wi o
R AW A7 T2 Q@RI SR FHe T 41 |

OR / 91

Describe any one optoelectronic junction device mentioned in

your textbook. ‘ 3

(IR ARG 4 R G5 SR e S @i 2t
= |

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 w.
Show that the system generates alternating current or emf at
any time t. Draw a graph of € vs t. Name three types of such

-

generators. Yo+ Vot Vot Vo4 3=5

Afers] @z TeAnE o 2 A crawel Wik N AR Bl e @i
pAT (RS o (FE wford 9 Wit (redt @ sralersE R
7S Af4AE] iz Al fge sl 5 Bl w@ | e-3 RS -3
(T S | G 4200 fof etpaq Teotmag s 4l |

l lS] (T(’.’f:ii.
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(11)

(111)

(1)

OR / @re/q)

Define rms value of ge. Show that the ratio of rms value of ac
to its peak value s 0-707. An electric bulb which operates at
12V dcis connected to an ac source and glows normally, wha_t
would be the peak value of the source ? 1+3+1=5

A8) etz ofw ofger st siceat foren MYl (A HARST A 5T
QWWWWWWWW 0-707 1 12V dc-S s =
<! AW 1 S e BN TS el FE B ARSI G
%l%&ﬂcﬁmmw%ﬂmw‘s ?

OR / @124)

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+1%2+1%2=5

<0 @W(R}@W@HQT@W@%@WWWI%W
7T @A GGt S (1) SIS GBI 41 (C)-T3 (TC® Bl AR
ﬁwwamﬁwx,mmwmmmfﬁmmwx|

1=1, sin (a)t +%)

Find out an expression for fringe width in Young'’s double slit
experiment. Light of wavelength 500 nm is incident on two slits
which are 1mm apart. If the screen is placed at a distance of 1 m

from the slits, calculate the fringe width of the fringe pattern
formed on the screen. : 3+2=5

WG fa-few 711 o1 @aq @y IR Nl 7=t 1 1mm TS
3 701 T8 @519 500 nm ol (ot wieifs 72z 4 o
MY RY 1 m T, (org o AR @71 A= ofF @2 siem 7= |

[16]
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(1! When the double slit in Young’s experiment is replaced by a
single slit, name the pattern of fringes formed on the screen.
What is the phenomenon due to which we see colours when a
CDis viewed ? Mention at 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

_~

PITGP ] X

X [ A_rwre B-Towm el a5y 2% I3R =1 =, offe LRIRID|
TR Aok AW B 37 2 @fon @ CD (& SIS, o I20s! 3¢
FRITA A | R ARG & 2 Ao e SoRE SR wore
| TSR TS W% wrws Wby Sy Ty o | GicRGID)

D S . " s & o " z ~
AT IR 91 0TS TN W9 AfRGA1 w200 sl 3 w41 |

OR / G241

1) 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 yvour 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, sinl-5=0-026, cosl-5=0-99,
tan-11-5=56)
1%2+%2+15+14+14+1=5

P ~ W o, W0 } i o — — ‘/ o~
(PIZEE Aed J[Eta SN &l 2 Ty JaR bl GoTER<E qew

=
G

- = Lo~
T (TS AR (X AR (ART SR s g o) 7 & 9

- Lors =cE s I . N G 7 S >
LIl AITZE 91 IR 707 Hare CEmd Tk OI] AQYTC T Ee

R R . b — VT o (e - G
e PRI TR ofa TR | SR 01 e | /e ot Ao

S . = = = A S A
2T ALRY 9D, (AR CFI9 FBIR (9 W7 91 |

W

fere : tanl-5=0-026, sin1-5=0-026, cosl-5=0-99,

an-11-53=356)

32T PHYS [ 17 ] Contd.
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(1)

(11)

Write an expression for mass defect using AM, Z, My, A, 1M,

and M where the symbols have their usual meaning. Define
binding energy of a nucleus. Obtain the binding energy in MeV
of a nitrogen nucleus. 1+1+43=5

Given,
14
'"(7 N):14-00307u
my, = 1-007825u
m, =1-008665u
lu =931-5MeV/c?

Al W 2 T TS AM, Z, m,, A, m,, T M IR T
S «B1 e B | o amesiies viceal Al | B wi2g tE
AT TH=fe Mel e oM 341 |

o~

Tl S0,
m(1*N )=14-00307u

m,, =1-007825u

m, =1-008665u
lu =931-5MeV/c?
OR / 921

Draw a schematic labelled diagram of a nuclear reactor based
on thermal neutron fission. What is a moderator ? Give fuwo
examples of moderator. Write a few lines on controlled
thermonuclear fission. 1 Vot 1+ Yot Vot ] 1pml
wiehz fivhem @l ikalte Rarew fefes Megn [Rse bl <inf e
i< | ﬁW % ? ﬁm @W“T 1%'{”*“ ‘ lf‘h”’a?so @ﬂﬂ*@;ﬁgl AAG =

= g ..
Go[rs (L Tl |

[18]
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(iii) You are given two circuits consisting NAND gates as s.hown
below. Fill up the truth table for each. Are NOR gates considered

as universal ? If Yes or No, answer why. 2+2+1=5

NAND (510574 +if5 751 76T weTe (T4AITa (O (74931 251 1 G-
(3R 2 o7 @911 NOR ('S A (o'S zaeet 2 AW = a1 g,
corw 7, Tes @l

Ao— ‘
(@)
; o_:j:)o-__:)——" Y
B o—{:_)___
(b) | |

b—‘»—aoo;)
—~ OO\l

(@) (b)

32T PHYS [19]




