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Answer any eight questions from the following as directed :

o SR Rl db) 2K Oes FEAl 8

1z
(1)
(b)
(c)
32T PHYS

How many electrons are there in a body if its total charge is
loLO SR G 1

a5l qEe A Y SLER AR W 16 x 10718 C W, (0% TEEIS W]
ETH DR

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

corE ~AAi7ifere fra SR Tee T 99 el RemE 2208 Jiee
TINSCBl AP T2

\ R :
(i) == }i;‘— when i, =0
R, 4 ;
2
& :&; @redl i, =0
(i1) }I:i u-ij-g— ; when i, #0
> o) .
B B e i, # 0
RCR)

(iii) Both of the above express the principle
eoi5Y G FeEE Sifow! g I

(iv) None of the above expresses the principle.
GofFE @B REEcal Tifee! U T3 |

(Choose .the correct option)

(w7 Gewrh! A Tlered)
Which of Gauss and Tesla is a bigger unit ? Write the ratio of 1 Gauss
to 1 Tesla. 1

ST T (B (] Thed a3 ? 1 S1iTE BiF 1 (FEl] Seiie & 2
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(d)

(e)

Fill up the blank in the expression Wh= —___ m?2. 1

Wh=—— m® =k SR 2= 4 51 R T

Which of the following options is correct ? ‘ : 1
oS il (! [ wR 2
e G pT A O
(e 2
: Ho&y By
iy ey
2 0
iy Can— =
(1) Lo € EOQ

()]

(2)

(h)

32T PHYS

(111) Both the above options are correct.
8799 qAG! Tem o |

(iv) None of the above.
879 OIS 723 |

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

SRR 7T AR R fowime wi afewie 9RE Sem i K 290

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
e Rpifos srgi qife bl feess wws fyfe @rem A v
I T AE _ Bl - (Tt A2 27 )
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)

i

1924 579 6 2177 I wrieipiteT 1 e vrsecs e o G @i
RO W% e eod e 29 SieE|
(Tl 3% 29 79
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(1)

(7)
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According to Bohr's second postulate of quantisétion, the angular
momentum of electron in the first possible orbit is— 1

(PRIDTE T2 T =R TR SEPiR SHeie A0 T5o 24
FETRGT GO (IO S0l 29 —

e
e
I,
(1) o
(iii) P
e
(iv) o

(Choose the correct option)

(&% TGl iR Tlered)

Which of the following options is a correct unit of a diode’s reverse

current ? 1

OO GRS (FCI I TG B A#5lsae] SkieE wEm GFE o

@RS A
(i) mA
(iiii) pA

(iv) None of the above.

(Choose the correct option)

(5 Teseo! iz Tl edr)

The act of transmission of information is :
(Fill in the blank)
- 1
o R TN G (=Tl 312 %5 70)
H,0O is a polar/ non-polar molecule. (Choose the correct word)
1
H,O 96 &8/ Sgar 9| (e% *%co] e Tlerea)
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2. Answer the questions /Fill in the blanks from the following : (any ten)

SO 2T Teq A/ 9% R =l 3 (R 72h))

(@) (i) Draw the field lines between two charges + Q; and —Q,, when

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

+ Q) i — O, Wﬂmzﬁaﬁmaﬁwaﬁmm +Q AR
Zioie 91 4, S YEIE Nero CFa (€2 SKE 1 |

OR / 31

(i1) Calculate the electrical force between two 1C charges placed
100cm apart. Given g, = 8-854x1072C?N 'm ™. Mention
two smaller units of C. 1+15+15=2

A7 100 om TS 245 9ol 1C SHAS Siere 49 @ies 6
fefa 51| @ =g g, =8-854 %10 2C2N'm ™2 | C-3 bl 7<%
G Sl 4 |

(b) - (i) Are the following diagrams equivalent ? If yes 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. Yot1Y2=2

weid foa WOl Terwene ¢ A 2 Al 927, Ba (i1)-S A SR B {9 101N
TS FHASET] (S sifEtiel slo =1 CAfsTl @ig @Fﬂ' @N&Uﬁ"ﬁﬁ@a
AR Age T4 2|

Z Oy 40
e T s T o
S —— A= f— 3
ey O o IO g
40 40

(i) (i)
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(i1)

(1)

(it)

(1)

(i1)

OR / 21

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

A G AR T L, TR D SIS ST 5908 1 20, SRS
o[ o SN g3 AR T 29 2

Explain why a potentiometer is suitable than a voltmeter for
measuring emf of a cell. - 9

(SRR Ruye-beTe e Ysﬂgﬁfﬁ Bl S RBRSI bl A REE &5
(e, GAIET <=0l <= |

OR / 9241

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. 5

10m TEe] GCle 2toa0 Noie SiE @1 18 ohm | 3 TAF 7 w5y
5volt= (Il GOl (LS TR T 2, (90 OROER #fS o
TS (1 e 70w G (10D o161 41 | it STies: i ereeray
20 |

Static charges produce __ field, while moving charges
oot alibroie Ll TF AP RIEER Ty Stko Tl
sG] (@ AR 3, TFEce e

I [ S - I | R T i
OR / &1%4r

Write the analogous equation in electr1c1ty 1f in magnetism it ig

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

1+1=2
3 P Bl AT 7 = mx B o, (O R Rearr S speeot

o & 2q ol SR M T G B =

[6]
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(1)

(1)

(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
own. Yotlht+]1=2

R 2IRRSTE AT (a2 Ib] TRoA 61 SHEiee S 61 Siedin 539
AN 2 S bl J&1/5%F 29 FiEa 2= ? 9ol b3 ferg TAic
(SR T Water 2 < | |

OR / g&<1

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

ST TS (@R 937 RS v o wife @i (R g TS
GLIF (RIS ST AKX A 0-26G | AW (ONIT RISGR
80 cm i< (OMIS &S 20 korn/ hr 2, (0% RSN AUTFE 72 39

e TEA (R TSI Rgge-bIes e sicfH] 11

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. 24

B, =2x107 sin(kx—wt)

<! s RR-FHeIR ©eeol RIS x-SpFs e ©epE x| 3
GG PR TARA ¢ Traianca 2 91 20, (O08 SRIBE
fRare TeieIchr =20 |

OR / 91841

_ layer in the atmosphere plays a protective role, and
hence its depletionby ____ gas is a matter of international
concern. il
RSO WP S G I B! T S
oI S wifere, Wi G (of%m A (2 TR e
GeICE! SigEifes BER e g ARl
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(1)

(it)

(1)

(11)

()

Rays parallel 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. Yol =0
AT AN (% L T TG (R IRPTR G4 SR-we]
itellors efswire @49 2iwe © fifeTe 29 | (SIE Tes
sedas @b fha S 1 |

OR / @241

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

951 <ME SrerEsld A9 afewer qibace AreE @1 75 58 el

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+114=2

w2 [ye-bEr F& ql fge Term SREE e ARs @6
Aaod U e TR ? M G2 pFS (Fh B9 (S G CFaze
A qGECE FlPH 91 (202 (31 29 #793 (Rae #1919 459 (i 0, (S0
(I ACSM A (2 @[ FE AR e 29

OR / @23

State Lenz’s law. Name the other law of nature that it obeys.
: : . ; 1+1=2
(5T€ 7Bl o7l | eigpfer S (Ie! 919 2 i o 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

2R OiR el biffewiE R ARRE 2 & wweiE i
blEREs Al FREHER adfdfes dammRieE &2t 1913 5o 50
SSiFCoiEl faeEee Js o |

[8]
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(it)

)

(1)

(i1)

(1)

OR / 1241

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

9 w1 *ifE 1 Me Vs s7reey, oot < |

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

ﬁmaﬁﬂrmawwww ~13.6 €V | SR 2001

ISR @ @ —

(A) TETFGAG! NOEEEE Gire SikE 2

(B) 2CETRGAb! ST YRS SHexi® fdteT 20t e eles 23 7
OR / &124)

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. Yot1/541=2

GRBE-3'2 TiteTe AR S (-89 TTTo

— IR el S GIGRnIE ARamaa S 96 | 93
SRIES (GIGBC! SRS 24 9 @R =

OR / @241
What are logic gates ? Draw the symbol and write the truth
table of a NOT gate. 1+Yo+Y5=2

e (o5 5 # NOT e (o1°53 oSt o i w1 5 (5f3e forat

What do you understand by the terms signal and noise in
communication system ? el =

RN FJIZIS FCFS W= Wte Ifete & qan ¢
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(i1)

(1)

(it)

(1)

OR / 24
The approximate bandwidth required to transmit _
is 20kHz and to transmit s 4.2 MHz. 2
(299 9 @ @S @9l 2@ @7 20kHz SIS
(2R S99 AR 4-2 MHz|

Show that in a particular way of combination of capacitors the
equivalent capacitance C is expressed as given below and name
the particular combination. Dl =5

TSR (@ 4R G Roo Feel® ANee) HRF9F €70 CF ool
e 2 91 2 S (2 RO STesiceE s B

OR / G231

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. : Yot+1o+1+1=3

SIS SIS HhI TR B TR 41 7 7017 99T LR 4RY Wed

B | (9T @4 KR [ | S i e Sia) 25929 IR 45w
i@ [efm == |

Show that current in each resistor of the following diagram is
ZErO. 3

Cr4e3l (3 were frzll oachiE eifecs! (I sitet eifze Ko st
il

A VRIS @ sy

z#—m | ‘%5 ;5 ;

109 1052
;!k Il 2 - \]IIS

L |
E ST CIISTA, CHENESN )
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(i1)

(i)

(it)

OR / 5121

What do you mean by mobility of mobile char ges ? Whether it
1s positive or negative. Show that mobility is expressed as given
below, where the symbols have their usual meaning.

1+15+115=3
4 FeTo! feTeT 6 g ?3@% (1 e 2 (Tl (A ABETo
0TS WA &M | R, TS IS ACPOTIE 535 A I
IRzl

er
HsiiaT
m
Ej and Bk are electric and magnetic fields respectively placed

In a region. A charge g is moving with velocity p7 into the

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

of E and B fields. 2+1=3

Ej W% Bl @0 (@oF OIS pAS (R 13 51 B2 Fio 1
(2R <01 S g, v @I IS TR Te (g neeS 2l SR A

Fp = —Fp @, (4ed @ v = B4 | £ wis B¢ g3 Aewicoi <1
REIBR I |

OR / &1%47

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. 13:2=3

CITCS B 16 ¢ @Bl csieee fible @i 500 | 3 3q= w2
AE© 50 @I IR T R, (OF (S0 FBRGE MEh o
eI [l S RS 2 sl 3 |
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(d)

(e)
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(1)

(it)

(1)

What is mutual inductance ? S, and S, are two long coaxial
solenoids of radii n and 7,, 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

mutual inductance M;, of S, with respect to S,. A 22=3)

AT 6 2 S W S, 7ol IR Fgs Sol| r, Wi 1, 76
S, 9% S, § IFE S n <, | GCAID] $EEE v 11 3@ ny e
Ny, PERT] HBIS &l Gp T AR FR Sl S, < ety 2Aifes Rs
I, &, (CF S, AATF S, AGEHT @<l M, T <51 Lpf=ite
e i |

OR / <1211

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

where r; <r,. Obtain an expression for mutual inductance M
157 12

of the inner coil with respect to the outer coil. Define self-
inductance. Pl

n SR T YRGS G5l GRIE] R P G RSIE Ze
(2R, TS 7, <7, | e PLAIGR AT (o070 DL AGIEHT
QAP M, I 96! LRI el 51 | Tamices @il ket B

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
TS Tl *eee bl Sl A9y s15 <= |

“qo w%wwmiaﬁmw MO (T AIRIS] #iT Em {9
Q‘aa Tﬁﬁr\{@ l:a -

R IR ORI RO TWS® 53t el |
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(1)

®)

(i) |

(@)

OR / ¥341

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

G IR M (SRE @9), U (Sfe@eTmn), R (@ew wagl),
V(<5 w=kal), X (G350, [(SREES S S@ise G (s i)
14l |

TS TRl R 95 <ol 5ats 37l |
(A) ST waal (B) I Wl

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=

(7S SMPlE 9ol [eE {p P-ca1 sifemis czrzl I PRl
12.cm vEge, SIS IRERT AfCALS 200m FFE =01 «2=
U (@17 27 11 T, (908 SiHfew sRiEe ' wfenial 79 2 23
<ol iffwE oo =xw st

OR / 924

State superposition principle of waves. Mention at least omne
example of coherent source of light. What will be the phase
difference between two light waves, if the path difference
between them is 2-54? , el o=3
SRR SN TSC! o7l | (oAl 7 T &fe Foe by
Trizde ol | 7 51 (olies welR wieE 219 Sy 254 =, (OE
Fr2es siere il siigfy R 79 2

The kinetic energy of an electron is 120eV. Calculate its
momentum and speed. 12t1%=3

90| FERGA 9 (& 120 eV | TWH SI=9 S1i% @ho sl 441 |

[13] Contd.
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(i)

@)

(i)

OR / G241
Write a few lines on any one of the following : 3

(A) Wave nature of matter

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

oo Tl ﬁmmcﬂmw—sﬁasmw
(A) *midT kal eFfo
(B) (efene il Sl #F (Pas ik Heicrer) |

Name the formula given below. Using the value
1-097x1077m™!, 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. Vo203

OoTS TGO A ferll | A 2CAG 2F, 1097 x 1077 m ! ! 929
I H,, (@O osksiond (el 1 | 22 tem 3dfens H,, H, 9%
H, RATFICE FERPRe sl 261t s |

1 i fadl
piEy [ 7. ?]
OR / &[Tl
Name the proce.sses of the following nu.clear reactions :
A

oo B R i e e
(A) 2Pt S A e
(B) ]3§P_>f§S+€+17
(@R e I e
(s L R U o Rt L 0L S S D

(E) 1H+1H > 2H+e +v+0.-42MeV

(BT R Dt &



(1)

AN ()
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(1)

(12)

(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. 1Yo41+15+14=3

B (BBR (B (GIREEE T2 i (T ), Wl SR SIS, <6l
SN (14 ST S Rebie SiRece] ot 47 iz SR bl 2ol
Sl 2R Sl | 2aE DA TS [N 0o e S Ol
@S ST AR (2 @R O9%019 Ao T 4 |

OR / 1341

Describe any one optoelectronic junction device mentioned in

your textbook. ‘ 3

(ORI ZAo57{f2 2l R 5] SR LA SR (I 101
= | |

What is an ac generator ? A coil of area A , number of turns NV
is rotating in a magnetic field B with steady angular speed o.
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. A Mokt Yario 4k 0=5

SRS 2AZ TS [ 2 A (e SR N ARYS bl FEE] G
5 (RS o (@I0F TR 9 Sitel (ryedl @ ARSI R
T SAfRae] eqig Al Ry 5iFe 6 Berime 361 | e-3 ReRiee 3
FIRl S 1 | GG 430 T enRR Tesiives i i
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(i1)

(iii)

(1)

OR / 341

Define 7ms 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 ac source and glows normally, what
would be the peak value of the source ? : 1+3+1=5

~ARS] &RIRT 1Y 9T TR i@l 2l | (7R6d (@ AR e ofs
WL T A ZAR AR T A 0-707 | 12V de-w o
<01 17 <51 #RST 21T T (00 A< SR 3 ARSI G
T2 | TG (T A [ S5 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, 21815

96| ([ (R)-(F (0T TS #/fF] RS At wilceioal 1 | 7j2es
FRCF @A G6] S (L) W= GOl 455 (C)-F 0 b ~fRas)
fRree i<l 391 2, ibh cras 2] wee fEEme e < 51|
UG €7 (eI =721 |

i = iy, sin (wt -7/ |
i =i, sin (ot +7/ |

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. St 2=H

G fa-few ~F1re 6 @ 51 2emiaif Fo =1 | 1 mum eiTe
37! 701 o e 500 nm Swsitne (ol Siwifow tarm | < Raee
I Y 1m 2F, (0% = % @@l +besin #if @ s |

[16]
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(it)

(1)

OR / &4t

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.
el =6
(Rl 28167 ~ASTre fa-fowra o1 b1 fow <<= <1 2, ~ivie A
(! ARSI A1 79 2 @A @< CD GBI, Wi qerel W)
CTRCT #A16 | G2 #AREG A 5 2 TSI Sl WA ARG 750
% ([l ~AfTeER S W Fne «ht Sy S 49| @ 9Bl
2[5 71 591 B Ol SR #{FEta 960 AEEE SR A |

OR / &241

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 fwo 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)
A 1%e+%%+16+16+1+1=5

(AIS TR Jfeier 9 [ 3@t ¢ RhH wg @b Seke Siee
fafeq @S #F (2 @RI (liEE Sier SR i i W o
COIIE #H12#{RS 351 31 757w fe Ste 31 & 95 Fae S
ARG~ R 211 T | SR 34001 14 | @R (ol e
SAITICe] AR W06, (2 (FFa FBE A B 9|

(FFIS: tanl-5=0.026, sinl-5=0-026, cosl-5=0.99,
tan-11-5~ 56)

[ 177 Contd.
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(1)

(i1)

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

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+3=5

Given,
m (LN )=14-00307u
rﬁH —1.007825u
- m, =1-008665u
1u4_931-5MeV/c2

ORI 1Y & N FLFS AM, Z, m,, A, m, S M TR FE
SN 5] eI o7l | et s wigeel il | <t igs oe
Folem aaemife MelFs 2mm 5 |

e,
m(2N )=14.00307u
my, =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 two
examples of moderator. Write a few lines on controlled
thermonuclear fission. 1%+1+%+Y%+]1Y%6=5

SR HEpR 7l et Reaiee fofes fos Rarss bt <inh B
S | a5 2 FRees 760 Snizsel it | el osifesia scaes
GHTS (TR =720 |

[18]
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(iii) 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. 2+2+1=5

NAND (105G 5113 75! 671 ©oT® (7RI COIIRe (R\edl 27 | G2l
(5fRET w4 49 T4l 1 NOR ('S ARG (5’5 = 2 I =7 i 723,
cor® 2, Tea ol |

AN v
B Qe S|

(@)

(b)
B e
0|0 oMEe
SR O
1770 e
g s

32T PHYS - [19]



