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Answer any eight questions from the following as directed :

o s Rz @by e Tea sl ¢

(a)

()

How many electrons are there in a body if its total charge is
16x107°C ? 1

ﬂﬁﬁ@%ﬁ?{b‘\ﬂﬁﬁ‘i?ﬁﬁqﬂﬁ 16x10 '8 C =, (STT QIS Fi0!
FEROA T2

Which of the following options expresses Wheatstone bridge principle
as given in your textbook ? 1

- (IR ~irefee Al wea were Trmd 9 (PRD) ReEg 2200 TR

(c)
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(i1) &z&;whenigio
R, R,
&:&;Migio
R\,

(i1i) Both of the above express the principle
@993 Al [Reme Fifecn! o T

(iv) None of the above expresses the principle.
@Fa 5! Rmral TS AP 7 |

(Choose the correct option)

(w5 Tesch! IR Clmsd)

Which of Gauss and Tesla is a bloger unit ? Write the ratio of 1 Gauss
to 1 Tesla. 1

mwm@m@@wwmmml (B=TR TRoiTe e 2
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(d)

(e)

()

Fill up the blank in the expression Wh= —__ m?. 1
Wh= —_ m?® =K IAMIErS 2= et I3 79 1 |
Which of the following options is correct ? . :

wore Rl (@i Jew s ¢

g Te : =—E°2
Hoéo Bo2
L

2
e Lo,
Hoég E

(i) Both the above options are correct.

G2l YRG! Kiem o |

(iv) None of the above.
QR B8 TR |

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

B v 2 B efehTe S e e T (e Re 237

(g)

()
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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)

ﬁw—ﬁﬁmﬁmwaﬁcaﬂﬁmw—ﬁ@%f@ﬁﬂwwm

m«mm____fm . (AT A2 77 791
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 571® & g5ifera I ORI (@ S WRIbECS e Wi (10 2gfes
@%W___W___mﬁ—@«@fwﬁi‘aaﬁm
| (3T 9% 747 71)
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(i)  According to Bohr’s second postulate of quantisation, the angular
momentum of electron in the first possible orbit is— 1

(@RI AaE 241 @oE T SR Sgeire g3l FFe 49
ARG GBI (FI9F S@A T —

N
| R
SRR
(11) on
Saden
e
(iv) o .
(Choose the correct option)
‘ (&% TEIH! Az Tlered))
(j)  Which of the following options is a correct unit of a diode’s reverse
current ? 1
ToTe TS (BT [ TRT 6 ARGICTS] 2RIZE GG BT ?
(e A
(i) mA_
@wiii) pA

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

(o% Tesch! AR Tean)

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

‘ ¢ 1

Ry (e T GRS (eT] 3% 99 7)

() H,O is a polar/ non-polar molecule. (Choose the correct word)
e 1

H,O 95! &3/ 9 99 | - (um o R BEed)
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2. Answer the questions /Fill in the blanks from the following : (any ten)
O PR Ued T/ A 92 o3¢ SRl ¢ (Ririer w2or)

(@) (1) Draw the field lines between two charges + Q, and - Q,, when
another charge +Q is placed between them in a straight line.

o

+ Q) 9= — O, S YHIE TS AW i B! Y + Q FeaRFeId
Fiolq <1 2, L 1018 AGS (Fa (IUZ T 341 |

OR / 9241

(i1) Calculate the electrical forcebetween twd 1C charges placed
100em apart. Given gy=8:854x10 '*C?> N 'm™. Mention
two smaller units of €. = ; 1+12414=2

AR 100 cm FRERS 2 B 1C Wi e 2@ @i 96

fefa =211 il B0 2= 8854 x 10 G m—2| C-3 Bhl 7%
T Tz S|

(b) (1) Are the following diagrams equivalent ? If yes or no, calculate °
the equivalent resistance between the points A and B in the
figure (i7) when the mid-points of the resistances are connected
by a conducting wire. Yot lls=2

'wm@m ? i 2 A 27, BF (i) A W= B K R
TS FI9eT (@I4E #AfEe sl T71 (afoa! @14 PoE 2 94 7Y GTie
FRRIRE FIE = W

40 442

S i e
A— e e S e a3
g B g -
4Q 40

(i) _ (i)
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(i1)

(i)

(i1)

(i)

(i)

OR / @I<41

What will be the total charge g in a conductor having length L,
diameter D and electron density n respectively ? 2

A G ARAEE ) L, D SR 2R ¥9E n T, SRR
9Tl o S g SAfd T 29 2

Explain why a potentiometer is suitable than a voltmeter for

measuring emf of a cell. 2
T Rppe-bIers 9o GiRACE bl erBTbIRelR bl At iR
@fg TR i w4 | :

OR / &%l

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 2Q. : - .

10m 5196 GO ~ADSRoR e @4 18 ohm | A TAR I 7ol
5 polt-3 (oI GOIE e FE T4 T, (% SN 2fe L
. ol Roa Ao AR (ICS siol 4L | Rl SR (RBIS I S
20Q |

Static charges produce - field, while moving charges
prefiuce — . field. : 5
o waw . cFg iR @, wERce eAfedE
01211 S & B 1 6

- OR / 9<41

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

i pFTS B TR 7 = i x B T, (90 R e 29 S
e 3 27 ol o 4 G TeEd 9 :
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0
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(it)

(i)

(it)

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
L 1h+1L+1=2
G4 ARG pEF (AL <ol TR iaiR ¢oTs T eIl FRE
A 7 T @6 767/5F 2itaiel IR A& mﬁsaﬁmam
COIR e fraat et 3 |

OR / waat

In a rainy season you 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 emfdeveloped across
its shaft. : 2

YR TGS (DA G4 o128 @i o e (i ¢l g T
gmmmﬁvﬂmmozeamﬁmmw
80 em TR (SRIA &S 20 km/ hr 28, (S(% QS0 weOER 12 59
e TE (AL STOR Je-bET I@ ool =4 |

A plane electromagnetic wave is pr0paga{ing 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)
@WWQW?\ﬁWxWWWWmWﬁ

SRR PFRIT THIH eoias fraawes e 9 27, (908 SR

fawpe TAIHITH! fovdl |
OR / 9241
layer in the atmosphere plays a protective role, and

hence its depletionby _________- gas is a matter of international
concern. 1+i=2

ARNeFE A (e GRIEIE A bl T S Bl

sz S SRR, O G (9% A (A W SRR

- HBAe SiwEeT Bue e a s
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(h)
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(i)

Rays paraﬂel to each 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. Yo+ Tha=2

(i)

(1) .

Ao AN T8 d4H. ST AN @R ARPRE 93 S[aee
el wifswle (@@E 7ms _ © e 24 | (ONR Yee
see @it e sk = | :

OR / @41

Write two conditions for a fay to suffer total internal reflection.
' 1%i=2

@Bl 3R TrErERl o elfewn 9bat dEE (@ 75 56 &

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?
a+1%=2

w78, Resiee @ al fgs Teom TRt (ONR AeRe 2o
sizfed el Brme B0E ? % 999 5ES (A B9 (@I T (FAT

A GTMGE Bivi 391 (202 (3 2019 192 (FaE 5191 45° (JI4 BF, (9%
(R WieET 2R 12 @RI FiEE Al e 29 e

OR / 9241

State Lenz’s law. Name the other law of nature that it obeys.
1+1=2
(F1G Aot 121 | 2FToT S (PICo! @ B Wi 5ee 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 who proposed it in 1913.  1+1=2

R B e viRew R AR 2@ 2 weli TiF
sheRETEl TR s aamEiFes &1 1913 e FREE!
wwmﬁ@ﬁwmﬁml

[8]



0

(k)

(D)

32T PHYS

OR / 9241

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

(i)

(i)

(it)

(i)

9 oE *ifE 1 Me Vs Fees, a3 |

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

awmwm—waﬁimmqéwﬁ-weewawaw

IR @F @ —

(A) TERGAD FUEARE OTe SkE 2

(B) Z(ETRGA(H! SR MG Sieald [[ta e *ifeq eraem 29 2
OR / 5%t

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. 1o+12+1=2
GFBR-ER TS AR O (AR SRS
A A SR GigRAtiE Afa e I FE | @2
R ORI 125 4r) R 1| OB o B B o e e
OR / <<t

What are logic gates ? Draw the symbol and write the truth
table of a NOT gate. 1+1%+12=2

A (o' & 2 NOT =1 (154 18¥s Bz Sifes wa et (ofen i |-

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

SN IRES TS & T[e I & get ¢

[9] Contd.
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(it)

(i)

()

OR / G241

The approximate bandwidth required to transmit

15 QOkHz and to transmit o2 w1842 MHZ, 2

(eel SRR A eiETeR 2l A A 20kHz SR
(239 [T AE 4-2 MHz | o

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

C=C +C, +C45+...... 488 8 C

MY (T 4T G RCIE AeS TIge]) AIFFeT 8298 CF oo
FRIRWCE 2 91 = IR (1R G AeBICO T o7l |

C=G+GC+Cirng o+ O

: OR /@2

Mention at least two factors on which capacity of a capacitor
does depend. Define the unit of capacitance. Find out the
dimensions of capacitance usmg the dimensions of charge and
potential difference. VrElpEld ke
< <G oI TR A T T 7 70T G 4RI 4RY e
T | MISPES G TG Tl | e i s e RgE F aeeed
i) fefar <

Show that current in each resistor of the following diagram is
Zero. £ 5

oryedl (@ were il Harsis AfSth! i siten eifRe Rypes e

‘xFUI

A3V B C?VC Z}’;VD\
7 34 3 SR A

b i} ik
H sy G- 3V - E-3¥ .k

[10]
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(i1)

(i)

(i)

OR / w24t

What do you mean by mobility of mobile charges ? Whether it
is positive or negative. Show that mobility is expressed as given
below, where the symbols have their usual meaning.
: : 1+14+115=3
YT FAberol JETE [ 2 2 TS (7 AAF 2 (el (T ABET!
weTe MARmCE S 9 2, T WG FCFONALE 56T WY I

FRE|

Km0
m

Ej and Bk are electric and magnetic fields respectively placed

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

region. If F E = —I:“B, show that v = % . Name the arrangement
of E and B fields. 2+1=3

Ej S% Bk & AT I pFSR (g T4 <0l SIEETS Flo I
TR | B WK g, pi QAR oS TR Te (e giue A SRzl AW
Fp =-Fy @, (146l @ v = B/ | E WIR B-0%d 93 st 3

[IZIoE == fovald |

OR / @441

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

calculate the fraction of current that flows through the
galvanometer. SR & Faads

coleTre foR 5 2 @Bl (sleTe bRE @rr 50Q | AW 3 92 4T

WS 5Q @Y WA € W, (O0F (e SHRGR S T2

oRIee e Ol 271w 29 s 54
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(d)

(e)
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(i)

(i)

(i)

What is mutual inductance ? S; and S, are two long coaxial
solenoids of radii r; and r,, where 1, <r,, S, and‘ SQ 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

mutual inductance M,, of S, with respect to S,. T

OIS & 2 S, WiR S, Wl GFrFR [ge peal| n, I 1, T
S, W% S, I AFNG A= 1, <1, | VEAD! PR G 11 AW ny O
n, P B 2f GaRs TR AP FRET S S, T S 2R e
I, &, (S0 S, AATH 5,7 ASNENS Sl M, ,3 <l o
fAefy =1

OR / 5341

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

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

of the inner coil with respect to the outer coil. Define self-
inductancel¥ N & 2+1=3

n SEe Ty AP 6l GIEE IR PEA] GIF TSR Zio
T2, TS 1 <1, | AT PEANBR ACATF [CoT7 PLAIGIN LT
ST M, T <O i Rl 1 | FEAIEH weicas Kl o |

_Asrange the following words, so that it becomes a meaningful

sentence. ey
”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 frl =PTeRd bl Syl ey sfon w4 |

“4Bl WS A FRRI FAGN S Qs ARTS! @1g M@ AR
29 @RE” :

el I SRR TS B el
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(1)

(1)

(i)

(i)

OR / 5ig41

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

TP IS M (TEE @), U(Sfsrga), R (@ waga),
V(i wsal), X (@33, 1(SReifes ) S G(an @)
Tl | |
woTe Wl R @bie ese by T |

(A) S oAl (B) SR oA

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 20em? Draw a neat diagram of it. 2+1=3

(o9 SMizlg @bl e [/ -1 wfemiel txrzl I P-ReeoiReit
12 cm 7RES, SfEAR IMERT Afeoi® 20cm TR TG @<
T ZIo ) T, (90T e IRER T SNl 29 2 WK
<ol ~fREig oa ww w=a | -
OR / 5341

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+%+1Y=3
TR SR A0l Tl | (AT AT T WS FAG 0
Tzl el AW W1 (ofieE SR W s ARy 2-54 W, (9%
FrEes See Wil Ay T 29 2

The kinetic energy of an electron is 120 eV. Calculate its
momentum and speed. 14+1%%=3

451 3EREE e W& 120 eV | 2 TIR9 W& To aief1 41|

[13] . Contd.
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OR / @41

(it) - Write a few lines on any one of the following: . 3

@)

(it)

(A) Wave nature of matter

(B) Davisson and Germer experlment (no need to dlaw
diagram).

. were fual ﬁmam@ﬂa—mm

(A) MR T2 S
(B) (Tfens Wi Ty 9 (foad =ik N=ie) |

Name -the formula given ’belo-w. Us_ing‘ the value
1.097x107m™!, 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. Yat o=

oo B A B | 3 SIS B, 1.097.x 107 ) FACB! 2

FR H, @UCER 9390 g 91 1 92wt e’ H,, Hj i<

H, WWW\WWﬂW|

1 Ny

ol i

2 ( Q%) n’ )

OR / &i%dl
Name the processes of the following nuclear reactions :
: 12x6=3

S e Rfeapige am ol ¢
(A) B8y >%'Th+jHe
(B) ng——>16'S+E+‘7

(C) Pon+e +v

(DR L X iy 0fn

(E) ‘H+lH-> 2 H+e' +v+0-42MeV

(F) n—>p+e+v

[14]
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(i1)

(i)

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 péssing through each diode and also through the load

resistor. ' _ 1Vo+1o+Yo+10=3

4Bl 5D ek @mﬁ« I SR (ST P!, WOl T TR, <
o @IS T Sl Febie ofRata Bt 4 Bl o bl fww
e 2R Sl | 2R TARS TRIT MO ST T S O

| @R A AR TE R SR T S 4

OR/ =

Describe any one optoelectronic junction device mentioned in

your textbook. : : ' 3

ORI A A RN G5 SN SRS ST (T el

41 |

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

generators. Voot Yo+1o+3=5

RIS 2RTE Teoims 6 2 A (FaTEl I N ARG G5l FEA @24
5EG (RES o (19 e I Tl eedl @ srEfeE R
s SRS 2z A e b <6 TedAlE TE | e-3 AT 39
o7 i 1 | G R T e e A i
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(b)
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(i)

(1)

OR / @124y

Define rms value of ac. Show that the ratio of rms value of ac
to its peak value is 0-707. An electric bulb which operates at

.12V dcis connected to an acsource and glows normally, what

would be the peak value of the source ? 1+3+1=5

SHfIS] 2iared oG I5fe e Fcwl o1 | oredl (@ ARSY ez oie
T T AR TR A 77 TGS 0-707 | 12V de-® T =1
B AT G ~ARTS! 2T TR A0 AN TR 2 ARSI Gl
0o | TSGR A T i o5 2

OR / @241

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+1Y%%=5

€01 ([4F (R} TI0 @ ARTS! e 7791 SIIiioatl 91 | 920
A A GO BT (L) S B 417 (C)-13 T <1 A=)
fRrea sicca) 9 2, yrEhR orae 2[R were e e 1 23|
AT €oTS (@R NTAE 7= |

1 =.i.Sin (mtq"fg)

43 im-sin (cot +% )

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 1m
from the slits, calculate the fringe width of the fringe pattern
formed on the screen. Jt2=h

e fa-fem #9Tre +if @4 9B aerRIfF fdT =01 1 mm a@HTe
2! 701 f2%a 92® 500 nm SRR (#A1Za Sifes Tz | 3 fmaemE

- S 799 1m R, (08 e e @[l sifbvreaa #if6 @y stom =1

[16]
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(i1) ‘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
CD is 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=0

Afeal Tnes sRrere %-fowg A= 6 fou IR =1 2, S wirse
@@l #fbeEE AW F 29 2 @S @9 CD & b€, oi% el R
HRRTE AN | B ARREA B 2 TR A SRS AR 75re
A% @@ oifbeTemr WeS Wi P bl ALy T | G 9ol
oS Fdfa 1 RhTe offl S SAfRta1 Tare AR el A |

OR / @41

(iii) 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)

Y+ 1+ 2+14+1+1=5
(oliz] TTRe g ol [ qa 2 fh @ «bl SeRess WeEm
ffen @S #iF (2 @RI (IR g A e o S 2
O 2lipelfare 3 91 767 Awte T 7= [ 1hR TLTe SoRe
ARG IR SR 2K T | SRR e F1 | (@A (oiies IR
S{ITIE R B, (IR (FIS FBR (9 Fefr w0
(&f®: tanl1-5=0-026, sinl-5=0-026, cosl-5=0-99,
tan-11-5=56)
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(c)

32T PHYS

(1)

(i)

Write an expression for mass defect using AM, Z, m b, e

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+143=5

- Given,

m(2*N )=14.00307u
my = 1-007825u
m,, =1-008665u

lu =931-5MeV/c%

564 O 2| 3 TCES AMZ, M, , A, m, R M IRRE TR

waHlib bl amRif forel | e aifes wicet x| 6t wiE5 tam
Weiram Tmife Mells oM 41|

fran i,

: m( N )=14-00307u

My =1:007825u

m,, =1-008665u

i L 931-5MeV/c?
OR / @3t

Draw a schematic labelled diagram of a nuclear reactor based
on thermal neutron fission. What is a moderator ? Give two
examples of moderator. Write a few lines on controlled
thermonuclear fission. : 1Yat1+lbtlat1'e=5

i FivGR Rl i Rraren fofes s Res <ol Sivk o
il | e 6 2 A 7o Twigae il | RafEe SiifNEa wreareee
G (TR o7l | |
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(ii)) You are given two circuits consisting NAND gates as shown
below. Fill up the truth table for each. Are NOR gates considered
as universal ? If Yes or No, answer why. 242+1%5

NAND (5/'0573 9138 751 36T ©oTe (FRRIATA (O (7941 27 | G2
(BR& 73 97 911 NOR (51’5 ARG (o' 20+ ¢ 1 = 4l 73,
(o0 57, Tex ford |

fe 1 Do Yoo

(@)
A *‘:D—‘Do ,
¥
B e—{—Fl Do
(b)

A B Y A B ¥

0 0 0 0

0 1 0 1

1 0 1 0

1 1 1 1

(@) ()
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