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1. Answer any eight questions from the following as directed :
i<l SFpTR Rz @ndt) eism Ses <A ¢

(@) How many electrons are there in-a body if its total charge is

I6halloRs @ § : 1
95l €S AR I KT 7 7 16x10'18C ¥, (ST IGO0 F=0]
BTG W2

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

mﬁmvﬁwﬁmﬂmﬁ?“ﬂ—mﬂwmﬁﬁ%ﬁw

BIRI] S 2
X RS R /
(1) E;- = }f ; when i, =0
I TR A
—_—g . (2”\52” l( = O
IR IR v
.. Rl R2 -
——=—2; when 1; #0
(i1) ROTR, hen 1, '
E-— = -;-;‘- 3 FW I
R R
(iif) Both of the above express the principle
! SR EAIB RsE ISt o FE
(iv) None of the above expresses the principle.
@7 bl ﬁ?mm OB e = |
(Choose the correct option)
(e T AR Tfeea)
(¢)  Which of Gauss and Tesla is a bigger unit ? Write the ratio of 1 Gauss
to 1 Tesla. ‘ 1

7MCE VI (BRI (FIAC! ©l6a G2 1 91fT% I 1 (husire CoGiGREaE
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(@)

(e)

(f)

(g)

(h)

32T PHYS

Fill up the blank in the expression Wb= —— m2. 1
Whe — m? o IS 2Pl Q] 12 7 T
Which of the following options is correct ? 1

vﬁﬁsﬁﬂt@ﬁmiiﬁﬁﬁxwﬁ ?

(1) 02 = ! — ————E02
' Ho &g Bo2
TSR

2 0
2 (6 = = —
(11) Ho ) Eo2

(iii) Both the above options are correct.

Gofeq Aol s o |

(iv) None of the above.
. \89q «ole T |

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

@@ﬁa@mw&%@%ﬁwmﬁ@aﬁmm el T 292

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

deviation. 7 (Fill in the blank)

; 1
ﬁawﬁgﬁamaﬁ@@@w@aﬁﬁg% I AE 2o
(IR TN ACE Bil (T 218 99 )
de Broglie in 1924 reasoned that nature was symmetrical and that the
two basic physical entities ha s B Smasihave
syrnmetrical character. (Fill in the blanks)

: il

1924 57 T I 3 SPICET (3 2P RIS FafEe SIS (I GFied
78 T SIEE e woq Sl 29w
i (T 912 27 T)
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(1)

()

(k)

(D

ST REINYS

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

(FRIGTI AR T0 2Ol FIOR) TP SeHie dhl F5e 4
2CETR0 €I (PP ©F5) 27 —

ST
o)
i h
11) or
(111) -
a0
(1v) o
(Choose the correct option)
(@7 el R Cere))
Which of the following options is a correct unit of a diode’s reverse
current ? ; 1

TS TERS (! RH UET GO SHGITS] T WE GG ?

@ A
(i) mA
(iiii) pA

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

(% &l FIfR Bleqr)

The act of transmission of information is

(Fill in the blank)

: 1l
B (o TN LR | (1T 912 75 77)
H,0 is a polar/ non-polar molecule. (Choose the correct word)

L
H,0 95l &I/ B = | (& =1¥00) Az Tfenagy)
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2. Answer the questions /Fill in the blanks from the following : (any ten)

mem/mﬁﬁﬁqmz (feeleal w2bl)

(@) ()
(i)
® @)

32T PHYS

Draw the field lines between two charges + Q; and —Q,, when

another charge +Q is placed between them in a straight line.
9

+Q, O — Q, ST HoIE NET® T S €O S -+ Q P EGEIGIREER|
ol 1 27, S YOI ere (Fd ([APTR SR 4l |

OR/W?R?T

Calculate the electrical force between two 1C charges placed
100cm apart. Given &, _ 8.854x1072C2N"'m ™. Mention
two smaller units of C. 1+1o+1H=2

g 100 cm IS A 761 1C SEINS e A Aies <=
S <t | ol S & = 8-854x10712C2N'm? | €3 Tl %
G5F o 4|

Are the following diagrams equivalent ? If yes or 1o, 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. Votllo=2
woid 5@ 51 AIgen 2 AW 2 727, 5 (i) A = B {9 TR
STS T (I AR oA =l (el @14 HOR 12 T4 {97 Qi
ARAIAE FAqe 4 H |

40 4Q
A—— ——B A—] ——B
4Q) 4Q

(i) (i)

[l ' Contd.



(©)

(d)

32T PHYS

OR / &134¢

(i)  What will be the total charge g in a conductor having length L,

(1)

(i1)

(i)

(i)

diameter D and electron density n respectively ? 2

(I G AR 07 L, 007 D = e 19 n 0, ARISIG
A Yo SN g ~(Re T 27 0

Explain why a potentiometer is suitable than a voltmeter for
measuring emf of a cell. 2

(I Rge-bler 61 gREcE <0l SLRGRSCT €l AT RER R
@R ToiIaT 1t <54 |
OR / @941

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. 2
10m 7191 Gofet #AberioR S99 @id 18 ohum | W 2T 3= w51
5volt=N (BI1 GO (70O FCA! I T, (908 SO 2/ G
W@@mﬁwma@@mﬁwwﬁmw@%wma
2Q |

Static charges produce field, while moving charges
Prodirce SIS o] ]! ()

S A B A SIFRITS  oifeais
2151 P &> v T

OR / G24r

Write the analogous equation in electricity if in magnetism it ig

expressed as 7 =i x B and mention the unit of e B B )

A RFTTS B TR 7 = 7w B 2, T < Resire 381 wepenot
2 6 29 BTl e 3 3 e a
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() (i) Can achanging magnetic field exert force on a stationary charge ?

()

32T PHYS

(i7)

(1)

(i1)

Also can a moving charge exert force/torque on a stationary
magnet ? Try to give your answer by a brief statement of your
OWTL. Yo+1h+1=2
G4 ARSI pFS (a2 5! ORI SR 2= 96T AR TR
A 2 SIS 51 7 /5 Arinl TR A 2 @bl 5 ferE e
(O T Wate1 Pt 4 |

OR / 91

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. '

R oS GIERI <SS afiq o =S @ oA Of T

oy e ST Y TR 026G 1 T com RSR O

80 cm SI% (IR &l 20 km/ hr =, (9038 B OGR YR 12 5

- Jiore BEd (A1 ST R e Sl 5|

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(lkx—wt)
5 reeT e pERE SRl TIPS o fivd e (R RIS
Sl BEER Tl oS RIREE e I R, (908 ISR
fae. T |
OR / ©T

layer in the atmosphere plays a protective role, and

———————

hence its depletion:by gas is a matter of international
concern. 1+1=2
e 4 0 ST I b T TG P
ool R SR, T GIG — (STe I (A R TS
T5ICH! Seio HuE el 12 AR
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(g9 () Rays parallel to each other but not parallel to the principal axis

()

(1)

SEPENG

of a concave mirror will meet after reflection at the y
Draw a diagram in support of your answer. Yat1%2=2

N TGN 8 el Sr T ICaei TR G2 S
MICAAITS AfSTeTe RN © fifio 29| o e
LTS G5 foa wis 71 |

OR / &2

(if) - Write fwo conditions for a ray to suffer total internal reflection.

(1)

iIEEl=0

<ol S erereRlel el efSxe wfbate elEieE (Rl 75 v 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 ?
' Y2+11h=9

S Rgedie 1 A RS Beo TRt oM ApeiRe. e
fiod A Trarl TR 2 T 9 bIS (7 B-5 (@I 95 gz

A GTTCE Fi7id 991 (2 (3 24 5153 (R T 45° (1 T, ot
| (RIS e 2] (2 @RI FiEE SR 5 29 ¢

OR / &%

(ir). State Lenz’s law. Name the other law of nature that it obeys

(i)

| W | 1+1=2
(TG ! 2741 | eigpfes i (RRICS! 1@ B R b

Write the mathematical expression of the Postulate that ar
electron has to strictly follow in order to revolyve round thl
nucleus. Name the scientist who proposed it in 1913 1 H,fe)

T iR WA biffesie 1R it T 2 wpery TR
BIERETATRT TR N dFRImG! e 1913 v Ei
SRR FeiemT i &7l | |
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OR / ©I41
(i) Calculate the energy in joule that is equivalent to 1MeV. 2

e g1 =& 1 Me V= 31gem, 911 1 |

() ST total energy of an electron in the first orbit is -13.6 eV. Does
it mean that—

(A) the electron is bound with the nucleus ?

(B) energy will be required to remove the electron to infinity ?
=2

STl T A B FERER Y0 #IE ~13.6 eV | FRIAE G
EiRE @R @ —

(A) EREAGI FERRIERE G 9kE ?

(B) Z(ETRGACDI i ST Etel Sifedig fAte 2 Wifew e 29 2

OR / <1241
(k) (1) The transistor works as an amplifier, with its emitter-base
junctioni——— — biased and the base-collector junction
: biased. In this state the transistor is said to be i
state. 1ot+1o+1=2

' fBE-@7 EiETe BRI ERVIEE @E—W [SNETIS
IrE 2l e GRTAIE AfRrEcel TN 6 | 92
SEES (GG SRES 2 g (ol 2|

OR / @241

(ii) What are logic gates ? Draw the symbol and write the truth
table of a NOT gate. 1+1o+Y5=2

e (o5 B2 NOT 7 (o153 2S1 B Siifs o gl (bfe |

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

Sl B K O WRte et & 3@l ¢
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(b)

32T PEYS

(i) The approximate bandwidth required to transmit

(1)

(@)

(i)

OR / @13y

1s 20kHz and to transmit o L EoN s 2

(oI B M RIS A A & 20k E S
(299 IRT 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. 241=3

GGl Gyt @ ST iofis (O
S (T 47 G RO STesfe Tge]] SRR @RS O3 e

A 2 = O 1R RO STesitoim 71w et |

Ci= C @, PO sAF
OR / @3t

Mention at least two factors on which capacity of a capacitor
does depend. Define the unit of capacitance. Find oyt the
dimensions of capacitance using the dimensions of charge ang
potential difference. Vo] qq 3

Si© FINE 751 FE A STl <511 QWGWWW@%
T | S G KR R | i) e e Al TR ey
@l ey =1

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

3
ol mmﬁmmﬁﬁ%ﬁr@wm@ﬁ%ﬁmﬁWWq

I -
AR SES SRS/ I?V D
AT iy Kl

1o , 1 1 &

l i 1y ixg I

R } ! 1
HEBUiG i S E 8L E
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(c)

32T PHYS

OR / 57241

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

(i)

(it)

is positive or negative. Show that mobility is expressed as given
below, where the symbols have their usual meaning.
1+315+1%6=3

IS FpeTo! T [ g8 22 LA 7 AT 2 (r el (F AbeTol
oo TARE @ I R, TS IO TR oAb o I
IR

er
AT
m

Ej and Bk are electric and magnetic fields respectiv.ely placed
in a regiOn; A charge g is fnoving with velocity pi into the
region. If Fp = —Fy, show that v = % . Name the arrangement
of E and B fields. e 216
E} 9% Bk @G (Ao SIS RS (g 73 «ol SieeTo 1o T
20z | GBI S g, vi QI oIS FR T (e g 2@ SRRl 3R

F, = —Fy =, orded @ v =B/ | E = B-(7@ 7 =IO
B A B |
OR / &2

What is a galvanometer? A galvanometer has a resistance of
500 . If across its terminals a resistance of 5Q is connected,
calculate the fraction of current that flows through the

galvanometa : 1+2=3

(ST R 1 2 Bl e RO (i oOQIKﬁW@W

- Jee 50 @Y AR T W, H@Cﬂaﬁﬁﬁmwiﬁs

oz Rl Tk*l SRIfRS 7 ol 3|
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(@)

(e)

IPERYS

(1)

(1)

(1)

What is mutual inductance ? S) and S, are two long coaxial
. solenoids of radii n and r,, where N <1p..5) 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 My, of S, with respect to S, . 1+2=3

A 2 S, A= S, ! 4R Rge e | 1 oim 7, o
S; U= S, 4G S r <1, | IEI0! TR Ore [ | T n 9%
T PG BT &S G TS 2116 3221 e S, 3 el eAifzs fge
I W, (O S, ACITE ST AT @i M, T 951 eI
e <=1 '
OR / @i3Y

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

where 7, <7, . Obtain an expression for mutual inductance M,,

of the inner coil with respect to the outer col. Define self-
inductance. : D=

n SR Ty GRS 45 G mﬁawﬁaﬁm@@ﬂaw
(R, TS 1, <1, | AT PETIOR ACATT o ST erwgivaerss
GRS My I <l PRI Fefy <01 | et eelisss siet fope

Arrange the following words, so that it becomes a meaningfy]
sentence.

A parallel plate capacitor of very low frequency cannot pas‘s

-through an alternating current.”

Write in brief about the need of displacement current.
IE-a=a

TS Rl ST ol O 9 ofd

«@@%WWWW%W%MQWW
29 @RI _

Wmﬁ'w‘ﬂﬁmmmﬁw
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(i1)

n @
(i)
(g @

32T PHYS

OR / 9441

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: 1HE2=8)
(A) Sky waves (B) Space waves '

A SIS M (R @), U (STOEET), R (&= w12al),

V(g wael), X (iR, I(SREIRS S =S G (oM AT

el |

oot faml Rl 5T e7iFe b @i

(A) SIEHEl el (B) W oAl

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. 2415

(A TG 451 e B P-ca1 S (gl 1 P-RYORPRl
12 cm 7999, TNl IRERE if97A2S 20em FHE (T G4
T T B T T, (9rs Seifoe SRIEE e Sl ]9 ? AN
51 ~iRmE o S TRl |

OR / @124l

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+12+1%=3

oo STl TS Bl | IS ATE USRS FS 6]

il i1 T DI oA wReR TR 22 AILT 2-51 F, (90T
SiEeq Siere 7l 2114 [ 29 2 '

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

451 S Aife W& 120 eV | TR SI@e o &S ot 41

[13] Contd.
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OR / @24t s )

(i) Write a few lines on any one of the following : S

0

(i1)

(A) Wave nature of matter A
(B) Davisson and Ge1mer experlment (no need to draw

diagram).
wore WAl fReeca Goie e/ S0 o7l 8
(A) =MidF B39 &FO

(B) (Tfon WS GIsg < (Pas 9 @WN

Name the formula given below. Using the value
1-097x107"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. 1o+D+15=5

e FACHI A1 7RI | W SIS =, 1-097 x 10~ m~! TR0t A9z
R H, EEICEE 9o [ 3911 QG o 0T H,, H, Wi
H, @RI2UeE THgPmie Ossitnd =bitst Aoei |

1 I 1
T ( 72 n_?)
OR / @&_Y

Name the processes of the following nuclear reactions +
oo FCR R A Fil g e
(AR 2 G e
(BlRie s  dSa
(@)F P =>nttel v
(D) on+a3°U > 52 Xe+ 35 +2%n

(E) iH+iH—> fH+e++v+0-42MeV

(F)' A NDERE e

[14]



(1)

A ()

SAIRPEDYS

(1)

(1)

(1)

Draw a neat and labelled diagram of a full-wave rectifier
indicating the prirﬁary 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. 1Yo+ 1o+Yo+1o=3

Bl (55 (5o, (GPRae 2 I (ATl P, 0! S TR’ ol
O @K S SR FFoR SRACE ol g s IR 9ol 7wl
el 2R i | 3R ToiRe UG [BR SUSRRE TS S O
@i ST A9 (2 @R SRo Ao T |

OR / 9241

Describe any one optoelectronic junction device mentioned in

your textbook. 3

O AR 2 R o SIS FERG S SN et el
541 |

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. Yot 1ot 1/o+Y/24+3=5

ARe] 2Aie TeAS [ 2 A g SR N ARS «ol P G2
WWwWH%@Wl redl (@ ARTOWIE R
Ww@ﬁ%maﬁ?ﬂemm%&ﬁmww -9 eI -3
@2 e 91 | G 9o/ Tof @piad Bermes i forall |
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(i1)

(111)

(1)

OR / @elqy

Define rms value of ac. Show that the ratio of mms value of qc -
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

“IfRS! aﬁ@%aﬂamﬂam@f%wmﬁ@mﬁﬂﬁ?ﬁm%
SEbG T SIS QI M5 T SeAte 0-707 | 1977 dc-S T 51
D1 A 51 RS 1z BT e ez SRE 2 AR oy
S0 | SABIN A T R we ¢

OR / 21

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+1Yo+115=5

G| @%(Rfﬁtﬂz@mﬂ@wﬁﬁﬁw%wwmw
7RCE QTN BT itz (L) maﬁrwm)—ﬁmmﬂﬁa@
ﬁwwmﬂwsﬂ,mﬁam@mwﬁm@mwm
USTBR eoe @2 B |

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

Find out an expression for fringe width in Young’s double g]it

experiment. Light of wavelength 500 nm is incident on two slitg
which are 1mm apart. If the screen is placed at 5 distance of 1,
from the slits, calculate the fringe width of the fringe pattern
formed on the screen. ; s

WA -8 AT o1 @ oy IR R 91 L S
R 51 oW 8917 500 11y waesiowedi cmw%mmﬁ@aw
Wmlm’@,@?@%ﬂf@m“ﬁﬁ%?ﬁ@aﬁww|
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(i1)

)

OR / 7441

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.

G F Tl 20

cafoal 3aed R G-Bud T @bt 2w TRRT 9 =, 2RI T
@t e wm & 29 ¢ @Al @i CD 1 BiS, 9% I09! K.
GRRTE 216 | @ ARG 2 RPN S TS AR O
A i HATS e WS PeAe @bl Ay TEl | G 9l
AT e < RS Of SRS AR RS A S A |

OR/W?MT

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 : tanl-5=0-026, sinl-5=0:026, cos1-5=0-99,
tan-11-5~56)

11a+Va+15+1+1+1=5
(i T g of 6 e ¢ Rl e 9Bl Sees A
SR (I 2N (2 @RI (el SRR AR T o AW e
(oA #A1957)fEre Fdal =l ) ot e 1 R 0 YT WA
AT A TR SR A | SBRE a0 | SRl AR IR
AT Aol 5, (R (R B (i e
(ZfA®: tan1-5=0-026, sinl-5=0-026, cosl:5=0-99,
tan-11-5~56)
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(1)

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. i 1+1+3=5

Given,

m (1N )=14-00307u
my; =1-007825u

m, =1-008665u

lu =931-5MeV/c?

SRS S A B TS AM, Z, m,, A, m, I M I3 SR
SIS b1 R Bl | S e sl sTeest et | 25w
A e Meve eom 591 | b A
il =,

m (YN )=14-00307u

my =1-007825u
m, =1-008665u
lu=931-5MeV/c?

OR / &34/

(i) Draw a schematic labelled diagram of a nucleay reactor based

on thermal neutron fission. What is a moderator ? Give tupg

examples of moderator. Write a few lines on controlled

. thermonuclear fission. 1ot 141441, s
2:

ﬁ%ﬁ%@w@aﬂaﬂ%ﬁm%@ﬁ%ﬁaﬁmﬁmm%

e | fErRe <8 2 e gbr%wraqﬁamﬁaﬁ@@r?ﬁ%ﬁwmm
IS (TSI 720 | | -

[18]
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@iii) You are given -two circuits consisting NAND gétes 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 (51057 5175 451 T8 $e7e (IRE (oI (r\6) 7eT | G-
(5eT 74 7 1 | NOR (o5 ARG ('D R 2 3 =@ A T,
(ot 59, Ted foral |

o Y
Bl ' - o

(@)
N e Ul )
el T
(b) "
ANER e A e
o e
0|1 o[l
PG E
TR NI
(@) - (b)
% i

32T PHYS . . [19]



