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for the questions.
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Q. No. 3 carries 3 marks eaci , . 3x9 = 27
(). No. 4 carries 5 marks eacl 5x3 = 15
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Answer any eight questions from the following as directed :

A SR e @y o ey <=4 o

(@) How many electrons are there in a body if its total charge is
16x107'°C ? | | 1

aﬁmwwqﬁsww Rl 7 16x10718 C =, (ST TEDIS ARG
BERGA ST ?

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

(IR ~loysjfers fral wgar wote T = @R Rewe 35 Jed
TFSTo! 2 12

R, _ R,

i) —==—;wheni, =0Q
R, R, :
&:_&’ ('E[ﬁ;m ig =0

(i1) &:53 ; when (, # 0
Rl :-&, <|\O¢ l 4’—0

g

R, R,
(ifi) Both of the above express the principle
@9 VA Rz el e A
(iv) None of the above expresses the principle.
ST 51 R TIO0e! 2 70 |

(Choose tie correct option)

(@5 GeRh! A Gfeay)

(c) Which of Gauss and Tesla is a bigger unit ? Write the ratio of 1 Gauss
to 1 Tesla. 1
T T (BT (RIS TIET 32 1 STz = 1 (7 FATS fmarta 2
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Fill up the blank in the expression Wp m? 1

Wb = m? mmarﬁm\swanﬁ‘fﬁaogw|

Which of the following options is correct ?

TS wfwmﬁwwﬁ?

2

i =——=Eo
Ho &g 802

| 2

i) ¢*=——=So
Hoco  Ey°

(i17)) Both the above options are correct.
ST G was g |

(iv)  None of the above.
G2 «hle 737 |

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

@@mq@mimﬁ%@%mmmmm (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)

]
o Rpfes ergie qifes Wbl foems «i@g Fpife @idm ai@ iorea
(T - A ol (2Tl 212 7/ 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 l?lmzks])
1924 v TG F91e & WRDITE (T 4TS RIBACS TS S (70K LFFea
w3 B e RS wo Sl 24 #

=N\ ’; ‘f‘
(2T 212 7T )

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

(FRTFI THRR 19 TSR Frarf wRp SHEiTe d2As TR 29
ARG GBI (FIo Saas) o —

U~
» h
(11 on
(i11) h
N h
(10) 5 -

(Choose the correct option)
(% TGIh! qIfR Tlersd)
(1) Which of the following options is a correct unit of a diode’s reverse
current ? 1
e SARS (S R ORE GO ?R5ISTS] 2RITE 9% G2
W A
(i) mA
(iii1)  pA

(iv) None of the above.

(Choose the correct option)

(% TGl IR Tfeq))

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

1

ey (2Re I PFRIE T | (0T 12 97 =)

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

11,0 <6l gdra /S 99 | (w7 X! IR Tfrea)
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2. Answer the questions /Fill in the blanks from the following : (any ten)

oA PR Ted wfaal /s o e wf o (R webr)

() (i)

(11)

e~
»

N
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Draw the field lines between two charges + Q, and - Q,, when

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

PO IR - O, W B WS 21 S GBS Q AT
B9 9 20, Wi Uh1F ST (g (g2 2 T[] FA |

OR / 194]

Calculate the electrical force between two 1C charges placed
100cm apart. Given £, =8-854x10 2C2N 'm 2. Mention
two smaller units of C. 1+1+14=2

TR 100 em TS A6 GOl 1C SRR ere o @nieE am

= W1 WNME gy = 8-854x10 2C2N1m 2| C-7 75 7
9T Trge =49 |

Are the following diagrams equivalent ? If ves or no, calculate
the equivalent resistance between the points A and B in the
figure (if) when the mid-points of the resistances are connected
by a conducting wire. Yat+1lo=2

=7 4 751 AgEE 2 A 7 A ww, B (i)-% A 9% B R o

ES
L e — ~ . e - = = -~ { ——
WIT TRIEA (A1 AT SAT T QAN @l WOR 78 Tey By aorm
A@ALNA AT 4] 7 |
40) 4Q
,’ —— "——-—-——1; A—_-q s e B

40) 40)

Iynl '\-('Ul(t'
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OR / T124]
having length L,

2

What will be the total charge g in a conductor
diameter D and electron density 7 respectively ?
Tl @ AR T L, T D Sl S g n 20, QRIS
gl 59 sl g4 ARl fe 2 2

Explain why a potentiometer is suitable than a voltmeter for
2

measuring, emf of a cell.
(@9 Rje-bie el Gfate GOl wrhfhEAelT 451 Ao nE
&% TecaiaT! i 54 |

OR / S2A1

A 10m long potentiometer wire has a resistance of 18 ohm. 1f
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 B8 GO “GDerEnR $RE @4 18 ohm | AW K 3T 90!
5 volt-a E5IT) BIE TACS T T4 T, (O0% SRUlE Ao G
s (ol ed e GFAE GICS Siowl 41 | Tl ST (JI91S Sy
20 | '

Static charges produce field, while moving charges

produce field. 1+1=2
72 =rigita cFg A% I, TS AfeIE
A (9 % A |

OR / @24r

Write the analogous equation in electricity if in magnetism it is

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

afi g «Bl TN 7 = mix B 2, (0% Rge NEiTs N See)
2 5 29 Bl Wi m 9 93 Brmd 40|
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(1)

(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. Vot lht1=2
A ARSI b (B Bl Fefie T g 78 el 2
AN 2 B G0l 3@1/5F elcaisl F1a #ae 2 by 59 fer 3
(SR Ted frter ermpy 541 |

OR / er24)

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 crn and your
speed is 20 km/ hr, calculate the motional emfdeveloped across
its shaft. 2
IR OO (FIERN @ 3ze afva ofi o @i (AR ey @
TRIAT (AT O THIE T 0-26 G| I (oI B et
80 cm 9% (SN &S 20 km/ hr =, (9% QoG nevE= LERGE]
TS TLI (FAN 1St Rge-biers 7e1 a1l 541 |

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)

51 TR RPN SR TS x-SF5 Tare] w7 (203 | 9%
CAGIER FAF Bl @oiTe iawid o 91 T3, (9% SRS
Ay TAIHICH! for |

OR / 9241

layer in the atmosphere plays a protective role, and
hence its depletion by gas 1s a matter of international

concern. 1+1=2
A7l TS 2 07 G AN 5] 5] IR S

sz 4 wiifary, SR ooy (97%] AE (@RI TR SIS

oD TEsifos fowm wRe 02 sz |

[7] Corntd.
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(1)

(11)

(ii)

(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. 1h+112=2
o STEANE G D4l SR TRIAR (IR TR QU SO
wrallere efesfere (24[ Awe < fifete 24 | (OME TEd
e @ft foa KT w4 |

OR / 241

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

a5t afRR sreraRel 2 afeer qftate A =l 75! 56 Tl |

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 ?

1 +1%5=2
oifFs Rge-oie@ @ A Rge Term FRAGE (oM AIAfAS (FZO!
oifed Bl TrER WIE 2 W @4 pEF (FA B (P GF ORI
A GG P T (R (3 2 STHR (A 7199 45° (I S, (9008
g W AR T2 R FEE Al e 29 e

OR / &4

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

@G sl 14l | AP T G T B Wi B 2
xpression of the postulate that an

in order to revolve round the
osed it in 1913.  1+1=2

Write the mathematical e
clectron has to strictly follow
nucleus. Name the scientist who prop

(el B1E el BIReRC gf elfics T R POl T
ErEEl DR e R il 1913 b7 FRFLCO!
e REtcanicociniE MG

8]
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(i) Calculate the energy in joule that is equivalent to 1 MeV. 2

(1) (@)

k) (1)
I
:
f

(11)

)
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fEe @@ *ifie 1 Meva ssrem, sl a4

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

AT TS A Bl FERGR T3 *G _13.6 oV | 2T G205

iR @RF @ —

(A)  2ETSGAD! e e sikE ¢

(B)  AETGAD! oET et Sieaiy fRte 20w wifew Ao 7 ¢

OR / g1

The transistor works as an amplifier, with its emitter-base
junction biased and the base-collector junction
biased. In this state the transistor 1s said to be in
state. Yot+1o+1=2

G R-@8 e e TR IR (AZ-F(EIT GIETS
AR 2T P GiGTAHiE ~Fama=r 2 B FE | g3
REEICRCES SRS A I (Sl =T |

OR / @231

What are logic gates? Draw the symbol and write the truth
table of a NOT gate. 1+1h+14=9

afer o5 i 2 NOT #ifes (51°5a @Sk oz i wra 0 (ofa fori |

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

ANl RS KPS O widle i B et v

[ 9 ] L_:(‘]flti.
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(1)

(1)

(11)

(i)
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The approximate bandwidth required to transmit

is 20kHz and to transmit o is 4-2 MHz. .
(elae faeq aia aiea (oAl oA e 20kHz S
_ (#1149 #9949 aita 4.2 MHz |

acitors the
name
2+1=3

Show that in a particular way of combination of cap
cquivalent capacitance C is expressed as given below and
the particular combination. '

(‘ (‘l } (“) 4 (‘3 | + (,'

n

REd @ 4ieed G R e wge aEegs et CF 9hd
TR SR 91 2 SR (72 feaE Aesicsr A fdl |

OR / @2t

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+12+1+1=3
IS IR N5l TG T T@L T T 7517 90T 491 (7g Freq
T3 | MRS G Hees] ! | Sy S [iedw Wial I]ER TS 49ed
sl e |

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

4 edl (@ were fra Harsi 2Tl (ks Seev 2iRe fRuyea sifasiei
“I;U |
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(i) What do you mean by mobility of mobile charges ? Whether it

(1)

(i)

IS positive or negative. Show that mobility is expressed as given
below, where the symbols have their usual meaning.

1"‘1/2‘*‘11/2:3
SR oerel gfercet 6 gl 2 2 w9 (1 AT 2 (493 (3 eS|
OIS i el ) 9, A S FCESTE A5AI5A el 7
g |

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

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

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

of E and B fields. 2+1=3

Ej OIRe Bk TN Qs Ok paala (R Qe @Bl SIS ol )
(202 01 O g, vi ([ANR 1S SR T (g 71T @) <Rz | 4

Fy = ~Fp &, 14e @ v = B/ | E wix. B~ e s1esicors a1
BB A o1l |

OR / &241

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
oalvanometer. 1+2=3
O

(FCE BOR 7 Bl (e (e @t 500 1 3 T vg v
SiEe 5Q @4 MW T W, (OB (e HEGE NS 1
oz R oI 2@ifas 29 Slem <5 |

[11] Contd.



(e)

(d)

(1)

(i1)

-

. , o via

What is mutual inductance ? S, and S, are two long coaxiai

s E e & h(g\,'('
solenoids of radii r and r,, where r<rs. S and S,

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, . 1+2=3

AT 15 2 S, W% S, 051 arf Rge el 1, TR 1, TA
S Wk S, IFFNR WF 1, <r, | GEAG! PR ol 11 qW g S
M> P IO 2lfS T (i =41 Syt W S, 3 MG 2T [pre
I, R, (50T S, ACATF S|7 AGIRE @alss M, , 5] A1
e == |

OR / &1

Two concentric coils having radii , 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 selt-
inductance. 2+1=3

SR Ty SETRS TB GRCTE] GPIRIT P GFITei Blof 35
(R, TS 1, <, | AR PYTG Ao fowwq TERNCBIR 2wy
BENE M, 3 401 efp<iie] ol <5 | et welicass siceal foyay |

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

CTS Al WICEE < o4 AT ofom = |
"B WS T IR TGN #ire «77a AFTE] 2777 el o
29 (SRS 17
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(i1)

(i)

(1)

OR / @94l

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

TR FH1Ee M (WEE@e), U(Tfer@gara), R (@os 1),
V(e 9R2ah), X (@3-, [(SRcEzs 3« Sk G (s 30
e |

were Wil R @51 eoe bia (i |

(A) IR Sl (B) I ol

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

(o9 SMI%jg @bl R 7% -1 Sfe it i W P-Repcsraem
12cm 79, SfeAR! IWERT Afe9ee 20em TR LT G2
s (579 FioiF = T, (908 Wifow IR ' Sifonid] 3 2 207
4Gl 2KER ba I TR |

OR / o441

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+%4+11%=3

TE SEIAGE TS 714l | (A Seam TR WS rme by

TriEe oIl | AW qOI (AT CReR AER #i2 +1dky 2-51 @, (o0
fzea e vl HIL e 29 2

The kinetic energy of an electron is 120 eV. Calculate its
momentum and speed. 114+1%=3

451 2EEE i e 120 eV | TR wwwe @i wfe sl 34

[13] Contd.
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OR / @194
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).

wae Wil faraer abra esias vars @ e

(A) f f

oiw|<f4

(=~

.
MAS

3zs] off

(B)  (efeba Wi Grfia ot (foaa w@e fT2en) |
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. 2+2+12=3
R 400 A1 T | 4 AeArem 2, 1.097 x 10 m ! sl AR
TR H,, (@ErerE wwsrd e 71| 22y tem ) H,, H, 5%

NI GRS £
H, (CSRIIFZTE G $9L5i0qd) 259 ATl |

I el 17
2 R\22 nQJ
OR / gqr

Name the processes of the following nuclear reactions -
Vax6=3

. O L2 5N
74 g d AT | e e

4y 238 234 . . 4
//,/ 5%} U — 1) r}’l T 2 He

{( ) j’ >r1 - e .Y
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(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. Morcover the wave patterns
after passing through each diode and also through the load

resistor. 1V2+Ya+14+14=3

Ol (5B (B Grrsfiaa sy s (3ol esal, w51 wieeT By, <5l
OI i S SRl BB afdre <6l A fofzms Ffa @bt 2 -wacs
i ol il | 3 eife s qoE dreea el wm ©
R AW 17 T2 @1 O @A T 4 |

OR / 9241

Describe any one optoelectronic junction device mentioned in

yvour textbook. ‘ i

(IR ARG 26 Kot G5 STERE S S i 2l
4] |

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. Vot Vot 1h41443=5

AfFS] 22 TeAWE 6 2 A ol W Y ST <6 A Q4
P CFAS o (s wford g Wi (ryedt @ #rafeiiE R
s AfE] 2ie A Ry b a9 Beoin w1 | £-7 [eire 19
(o1 SR | AT g1l fof eiprae Tesfivess s el |
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(i) Define rms valye of ac. Show that the ratio of rms value of e
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

P8 <ttt o1 aofye i sicel foran | eyt 7 oAREEY 2T o7
aﬁwmmmmmwom 0-707 1 12V dc-S 3 =
B! 1 51 ATRRRE] 21z TN TS Aol HRCE B AR G
m,%awmmﬁww ?

OR / @134y

(111) 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+1Y2+1%=5

s N e /R}@m@ﬂzq@ﬁﬁa@%mwﬁ@mwwmw
7T @A 961 ST (1) SR O 419F (C)-13 TC® 9Bl AR

faeq TR 9N W, GG (Fqw 2[E wers oﬁWW@WW?«
AfSBR oo PEANITICT fo7a) |

=1, sin (a)t—%)
i =i, sin (wr+7/ )

(b) (i) 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 1s 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

W fa-few =11 #if5 @eg a5y AIHRIE Wl 1 | 1 mm T30S

A 01 o @913 500 nim weeamsta (123 Tfew t2rz | 7% masm

R TR Lm W, (9% e G oy AGoes # @ o 2
32T PHYS [16]
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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

T TR A t«-.c%~r’izzﬁaﬁﬂﬁf%awwiﬂ,ﬁﬁr@mm
TR SR 7 & 29 7 @few @37 CD G 51€, e e =
FRRER A€ | B AR T 2 TR W o o w3

5 = £ — T‘Q P = =
e (KIS ADASER TS Jjo Fye oy AT THL < | I GIn|

= b o LS - o~ < . <z ~ o
ISR <] R RI0TS O SIS 2AfR¥0] 100 S FiRe #if{¥a |

o

OR / 924

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 vour 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)

12+ Y2+ 15+14+1+1=5

e ~ o o~ oo — = £ £
(IZES AHSed e TN &l 2 ! 792 G0l IReF< qirem
o~~~ — = = ~ o R . - s
=fon @ R (T @R (=] TgeR AT W O G & 9

7 [ . — N o — > 4
CETEE ZAIIZ]INE €41 = 70] e SEs =1 TOIF AQTC TG Ee]
—~ A & . ) e Q > —
7D 2T PIST A< AW | FBIRK F7A0! 7741 | (@7 (ofiem I

— — | , O
2l ALRY A0, (AR CFI9 FBR (19 [efg o511

("

tan1-5=0-026, sin1-5= 0-026, cosl-5=0-99,

tan-11-5= 56}

(171 Contd.



(i) 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(}'N )=14.00307u
my, =1-007825u
m, =1-008665u
lu =931-5MeV/c?

Al wiel 2| | AES AM, Z, m,, A, m, S M T2 FE
waifoa b1 e | o e skl Wl | @Bl g te
ol Toie MeV e dan 1 |

—~

Al AR,
m(L*N )=14.00307u

m,, =1-007825u

m, =1-008665u
lu =931-5MeV/c?
OR / §241

(ii) 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%+ 1+%+ Y0+ 1 Yy="5
SIS iR ael Aabe [ fofes Mean Rergs b sivt B
el | i 5 @ s 7o) Tnieael Bl | e eefeg T s
aols (NG e ol |

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

as universal ? If Yes or No, answer why. 242+1=5

NAND (5C57d 5ifs 751 a6 ©o7® (@I Comise (74 eal 241 1 G-
(3R 2Rt = 41| NOR (5’5 idea (o5 =y 2 A =0 a1 7,
corw 7, Teg &4 |

e

(a)

(b) | |

b—-‘b—loo>
~O|l~—|O|

(@) (b)

32T PHYS [19]




