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(@)

(b)

(c)

Mention one difference between mass and charge. | 1

R R LN Ters 4D G5 A1 Trmd T4 |

The colours on a carbon resistor are yellow, violet, brown and gloden
respectively from left to right. If the corresponding numbers for the
colours are 4, 7, 1 and 5, what will be the resistance of the resistor ?

' 1
Gl T @I4TT @olTe ST T 4T [ER T T Fa],
G, I SR CTi TR | W TR 779 FACATE FRATIZ T 4,
7,1 W% 5 T, (0T @IHOR @iy o 29 2

Name the beautiful natural phenomenon that occurs in the sky of
polar regions of earth due to helical motion of charged particles.
1

.m%awﬁﬂ%mmqrﬁamwmmwvﬁﬁmm

(d)

(e)

Arpfos woae g = e
What is eddy current ? ' - 1
«f% @Jrg A GIoeTl &4 [ 2

(i) Name the portion of the electromagnetic spectrum in between

ultraviolet and infrared regions. ' 1

e TR A SRR S SIS S S SR
s o

Or / G

(ii) What is the radiation pressure on earth’s surface ? 1

AT oo R poR Al fomm o
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Name the equipment which can transmit optical signal through it
and are used as ‘light pipe’. 1

Ci2 SgRrrEs A &1 I MR CET AIFS 0K AR A GRERT
S T e e A

() Guess the shape of the curve which shows the variation of V,
with v in the case of photoelectric emission shown by the relation

. where the symbols have their usual meaning.

wft)o-t 1

@oige 7l TR dX T - (agiess fHefaam ovas v,

e p I AR (TPS ETGER @9 (@ T SN FfE ford
Or / @4l

(i) The de Broglie wavelength of a heavier particle is
(Fill up the blmzl\)

1

GBI S14F I AR W qF OI60H |
(T 51Z 7T )
The loss of strength of a signal while propaganng through a medium
is called — . : (Fill up the blank)
' 1
Bt MR T [eifs zdére AT e g iR [
@R = (<7l 1% 79 391)

(i) A closed spherical surface encloses a charge g at its centre. Show

that electric flux through the closed surface is %0. 2

5 TH TR 33 TA@ (WO g WA TRE M2 @A (@
PR A oI 77 @RI T T Y, |
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Or/ W?Fﬂ
(i) A pair of charges +q and -4, separated by a small distance 2a
is placed in an electric field E, so that the line joining the charges

e 4
makes an angle 6 with E. Write the expressions for torque 7

and also | 7] . ' o ' 1+41=2

[ T 20 RS A0 S +q O -, B (T (FIS GG
il TEE (7 SR A @ISE B S 0 (Pl SRR
% 7 = |7]-3 g i

® @ Inthe following network, [,=5%A, [,=%A and I;=1%A.
Calculate the total voltage drop over the closed loop

BADEB. T . 2

@Wm Il=%A, I2=%A % I3=15/8A mﬁﬁfﬁ
BADEB © ) Reg sfed sl S| : :
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Find the equivalent resistance across the terminals A and B,

shown in the figure below. 2

(c)

30T PHYS

40

(i)

(ii)

6.2 3N 20

@IFS (TY6TN TSGR A W% B R Iore Awgeny @iy [y
4

How would you connect resistances 142, 22 and 342 so as to
get an equivalent resistance of 3 '66. Draw the required circuit
diagram. ) l2+%=2

12, 202 SR 30Q @S Fod AL IR 3660 T T
@14 AR ¢ 2R 641 foa wifa

Or/ 94qr

Draw a circuit diagram required to compare the e.m.fs. of two
cells using potentiometer. Write also the mathematical formula
required for it. ‘ 1%+ =2

W%W%ﬁ@mﬁ:mmwaﬁﬁam
(R IET o bt et <l | ZA A0 ATEHE SNFASTE IJahie
GRS
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(d)

(e)
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(i)

(ii)

(i)

You know, if a charge g, moving with velocity # enters a uniform

magnetic field B, it experiences a force F =q(73x B). Name the

—

paths described by g when the angle between U and B is
(1) £60 =90° and (2) £6 <90°. 1+1=2

B W @ A T @i AT B WA g, 93 W pECRd

B otz 37, 3 F=q(oxB) <1 oigea ofRw1 3 & @R B 3 W
& (1) £60 =90° 1% (2) £6 <90° T, FAICFAS [Coq® SNLHGE
sifo7id @ 7T i

‘ -Or/ 79!

A beam of ions with velocity 2x10%ns -1 ‘enters normally into a
uniform magnetic field of 0-04T. If the specific charge (i.e. %)

of ion is 5x107 Ckg-1, find the radius of the circular path
described. 2

GHIN ST 2% 105ms -1 @RI SR 0-04T I CFAS A FRCR
T S SRS S (i) 9 ) 5% 107 Ckg-12q, (ors AfRaw

@R AR I Ref 31

Of two metals A'and B, it is found that ¥, > 1 and —1< ¥5<O.

Name the types of materials to which the metals A and B do

belong. Give one example of each. (2x2)+(2xY2)=2

WHl 4fg A W% B A Xy 1 WRe —1<¥5<0 | g 7R

B R NT oIk wEEE BT A T ereaReE aritite Tugsd

foa |
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(i)

(1)

(1)

(g)
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(i)

Or / q3qY

Define magnetic declination. How does it depend on latitudes ?
1+1=2

cﬁ%gﬁwxmﬁntu@maemiﬁsmﬁ—@m?

In a circuit, current decreases from 5A to 0A is 0 1s. If the average
induced e.m.f is 200V, calculate the self-inductance of the circuit
and write its unit also. 1v2+12=2

95l TGS 01s © 54 I 2191 0A =1 Rge Z «iiZrel Ta@ IR W
51 (a8 Rabizas 200V 7B 2@, IETIOR I A QI3 o1 Tt

R R G R

Or / g7t

When a coil of area 5m? and number of turns 100 is placed
perpendicular to a magnetic field of 107, the flux passing through
it is 5x103Wb. If the coil is removed from the field in 0-1s,

" calculate the induced e.m.f. ; . 2

@fsq 5m2 CFaTa Wi 100 RS ARPYE 61 Pu! 10T ARG
QA BT CFaS @RI =W, PO ACHW AR (2 @RI GBI TIH
M 5%103Wh| T 01s © TYTIO! GIfFFCFILTR 2@ Tferaiz ol
=T, ©re GEk (JA1 Wi bl I AR s 41|

Taking the example of a charging capacitor, name the currents
that are responsible for the process of charging and also state

which current flows outside and which flows inside the capacitor.
(2x12)+(2x13)=2

wiZesad b 2= OBl 4RIT Twikd (A AfFAee SR @Rl

Rz am fF SR GIRhle TrEd IR (T 4RSER ARTS
@Ry TR TR e (FRRy Rge eafze 23
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(ii)

(i)

(ii)

Or / &€t

Match the following and rewrite : 4x1p=2
M $E-TA 1) soie

) $B-7A (2 -5,

@) $E-a - 3) Y%

4) $B-dl | S @o

A concave mirror of focal length 18 cm produces 3 times

magnified errect image of an object. Find the position of the
object. ' 2

18 cin THIE TR Q¥ SR WA 61 I3 3 et AR el
16 RO TR T Fefw =40

Or / Gt

In a combination of lenses in contact, the power of the
first lens is +2:5D and the focal length of the second lens is

-25cm. Calculate the power or focal length of the lens
combination. | 2

2[q7PR ALEA 07 4T T4 (T AU W] +2-5 D W< f@s w3

TR O ~25cm | ATS (TR FH0! Tl TG 0 A 1|
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(i)

(ii)

(i)

In 1885, a Swedish school teacher observed a series of spectral
lines in the visible region of the hydrogen spectrum. Name the
spectral series. If R (Rydberg constant) = 1:097 x10-7m-! and

(}/22_)22):.0-138, calculate the wavelength 1 of H, line.
- Vat+11h=2

1885 5T RRTCAT G AT @SS Pz 213G o eI ey
GRS AW (¥ (AR AR | (1R el e A o T

R (Freanf &a) = 1-97x107ml @ (1 - 12)= 0138 =,
(SC% H, @UCEE ORI A4 59t 31

Or / gy

A difference of 2-3eV separates two energy levels in an
atom. What is the frequency of radiation emitted when
the atom makes a transition from the upper level to the

lower level ? 2

ot AT 757 T Aere e oMy 23V | T T Al
1% SO ~AehR Fewwd 9fbe [ i fsfe 23 R T
e 2

Write the complete expressions of conversions of (1) f:P

to S due to B~ decay and (2) flg Na to Ne due ﬂ" decay.
1+1=2

B~ U= p* Rebrg AR (1) 22p Wi ()27 Na 704 @0 S @i

Neﬁ%gmm{mzﬁ@%ﬂl
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(i)

(i)

(i)

Or / gy

Explain in brief, how do the positively charged protbns reside
unitedly within the nucleus. . 2

YASIFSIE %D &' Tz o Fedamge «i=es A1 #ia 550
I SASECHIET | :

When Si is doped with B, what will be the type of resulting
semiconductor ? Will it possess overall charge neutrality ? Under
what condition n_n, =n? ? ' Vot 1/o+1=2

@fsml Si® B o T W, SEARIIEIGR oF) & 29 2 Aelassia
OIS WY TRl AFAA? & 56® nony, =n? =@ 2

Or / 94t

You want to run an electric motor using a self-made full wave
rectifier. Draw a neatly labelled diagram to serve your purpose.
(Use the symbol © for the electric motor). 2

fee st sjfoasst e 9O Ee of b1 tagfes 61 BARtE

o | comtin Brw S (RIS GO ARSI A S | ST
A frat | (e A © foweht IR BfREi)

Video signals for transmission of pictures require about 42 MHz
of bandwidth. A TV signal requires 6 MHz of bandwidth for
transmission. Explain in brief. Mention the bandwidth for speech
signal. x 1Y2+12=2

iy HPTerd B (8RR AR 42 MHz bR e @i TV
ALFS (2R IR AACH 2 6 MHz BRI | 5LF I I | AT
FES (A AR BN Ay gree 2 TSm99

[10]
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(i) From the diagram of a pulse shaped signal shown below indicate
the following parts of it. | 4x1p=2

wee (1Yedl oireR WiET fate simm Frafs sz bare
el :

(@) Pulse rise
Al T

(b) Pulse duration
ofied 0

() Pulse fall
Al oA

(d) Pulse amplitude

AR Rw’

30T PHYS o [11] Contd.
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3. (@ () In the following diagram the 'potential difference between the

points A and B is V. Find an expression for total current I. Show
1+2=3

that

)

Ve Ein+Eyn, _ 2
) Hht+r 7’1+r2

[Pd
I< v >

GWW@AW.BW@HWW V T erifze 1o
fe 12 i @bt emm i Sfveat | oryeat

V= Elrl +E2r2 -] '7'17’2
' h +r2 h +r2

Or/ q3f

R4 -ancl R are two resistors. Re() and Re(p) are their equivalent
resistances when they are connected in (1) series.and (2) in

parallel. Draw two circuit diagrams for (1) and (2) and show

that Req(s) X qu(p) = RIXR2. 1/2+1/2+2=3

Ry O Ry Mol GAUGF | Ry Regy) 25 ale WO ANEY (Y
@ (1) TRE TeEe (2) e e Herael 39 |

(1) (2R A B! TER S @R e Regis) ¥ Reg(p)= Ri xRy |

[12]
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(i)

(1i)-

Write Biot-Savart law in vector form and mention the direction
of magnetic field. Which term in the law works as a vector
source and produces the magnetic field ? Mention one similarity
and one dissimilarity between Biof-Savart law for magnetic field
and Coulomb’s law for electrostatic field. (Va+1a)+1+(Va+12)=3

AT -FOI G (9T O o1l R pEm oFad fdl Tra 3w |
FECHIS ¥ (FICH! A <l (DT TofwE TN IR FIRW CFa
% T2 TR (R AR AW-TOT @ Wk 7R g v
T FIN TR d O WS A I0) AP WRe 45Y (A B

|

Or/ qedt

An electron of charge e is revolving around a nucleus along a
circular path of radius r and with speed v. Starting from the
relation z; =IA, where the symbols have their usual meaning,

show that,

) =" and (2) A=
(:)#z—2 and (2) #1=~5

e

Here'[ is the magnitude of anguiar momentum of the electron

of mass m,. 1'2+12=3

e TFYE 51 Base r APIER T 2428 GGl FCHRLa vifewia
0 BRoE R W) gy = 1A TR SRESE, TS GO FIFGAYZ
AT Il RIS PiXE, (Yl 3,

: evr Y o el
(i) #l__é_ TR (2) 4= —Qme
TS [ X9 m, ©IW WEHAGR (G196 SR |
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(i)

(ii)

Draw a ray diagram of a compund microscope forming
an inverted and magnified image of an object. Which

lens in the compound microscope acts as a simple

microscope ? If fy=lem, fo=2cm and L=20cm

respectively, calculate the total magnification of the

microscope..- 1%2+12+1=3
51 PR S T SRR TR O ARAIS afSR s
@RIR GBI +iRwE B W 391 |- THOTS A (@I &0 Ol 7]
S qACd I A2 W fy=lem, f,=2cm ©®% L=20cm
=, (08 ST THOR ANET ARG ot I

Or/ 999t

You know the phenomenon of scattering of light by the

atmospheric particles. Write a few lines about the blue
colour of sky and reddish colour of sky in the morning as

well as in the evening.  1141%5=3

o T I ARGTS 4 FUR (AR Wi WOy | S Tl R

mmwww,wma@mawﬁmmﬂﬁﬂ
el '

[14]

(d () Inaprism r+r,=A and §=i+e-A. When the prism is at the

30T PHYS

(i)

‘position of minimum deviation D,,, show that, refractive index

of the material of the prism'is

. (A+ Dm)
S!H( 2

!
sin—
2

‘L[—_-
Also derive the expression for D,, for small angled prism.
' 2+1=3

Gt BAETS 1+ =A W S=i+e-A | (TN Rromes! Aoy Ry
@9 D, © AF, MY , o s smdq afenwies 73, |

) (A + D,,,)
SIin
__ X 2 -

U=

"
sin—

R @R BeR A D, 3 o AR Fefa w4
Or / g%t

Which optical device can produce optical dispersion and which
property is responsible for dispersion of light ? Draw a diagram
to show that it is possible to obtain white light again after

dispersion. Va+1+1%2=3

mﬁwﬁﬁawﬁm (it Rl R A SR TR B 46
AR (=T fvgre 789 202 RogRe (IR 7[ (@ 773 9 (AT
AR AR GRG orERta <61 B =i T
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(i)

(i)

What did de Broglie prOpose' regarding wavelength (1)
associated with a particle of mas ? An electron of mass m and

charge e is accelerated from rest through a potential V. Show

that the de Broglie wavelehgth of the electron is 3

V22T

A=——
v

{Given, =1-227]

h
v2me

71 ST N I TS SIS wslnl] A - R W 08 A 4R
o1 SR 2 11 ST O ¢ MUFIE (B! JERE V Reacews Teem
RS TRl (edl (¥ REIEACE W I SLRG

A= 1227
\/—_V = |

n
[ﬁm T, T =1227]
Or / w1t

The threshold frequency for a certain meta] ig 3.3%1014 Hz. If
light of frequency 82 x10Hz is incident on the metal predict
the cutoff voltage for the photoelectric emission 3

Bt 4ig REE & 33x10M o~
v TS 3-3x10 Hz 1 4r9(h17 esigw 8 2 x 1014Hz

T cmwmmwhﬁﬁwﬁﬁquq &

freqren i afowms Rea R 29 fiy =y,

[16]

4. (@ @

(H () Write a few lines on Bohr Model of hydrogen atom. -3
FBY TG RN FHOS IF WA A Wifeq REa (2w Fr

| Or / <4l

(i) What are the types in which radioactive decay takes place ? If
N is the number of nuclei in a radioactive sample and AN
undergo decay in time At, show that 313

N(t)=Noe™

& f et (oETET S <1 Reon s e 1 @bl (oaEa
oo TS A SR R N W WH At FWS AN TGS
Fofearg oA 90, (O (edl @,

N(t)= Noe_}'t

State Gauss's law in electrostatics and write it in its mathematical

form. Calculate the electric field E at the point P due to a charged
thin spherical shell, shown in figure (1). What will be the field

E shown in figures (2) and (3) ? Given surface charge density
is o. (1+%2)+2%2+ (V2 +12)=5

i .P . .
) 3)

(1) _
fim Ao ot sIvR sl fid ORe 206 R AN el
a1 eoi 5 (1) © Great b Ao SR WifZs GHHTE AR
A AFR IE p e [@gfes cFd E ST A1 (2) e (3)]
cearel E R 22 il i, Sieed 7P e o |
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(if)

(iii)

Or / 923t

You are to bring two charges ¢, and g, from infinity to the
points represented by the potentials V; and V5 in an electric
field E. If the distance between g; and g, within the field E is
r, find the total work done in assembling the configuration.

Imagine an electric field E:(Qof +30]‘)NC“1 in a space. The
potential at the origin is zero. Find the potential at the point
(2,2) m. 2Y2+2Y2=5

93 agifos cwa o ¥l ol R Rew @ v, wike v, | & g
VoItA SR #1F1 0l Sl T g, SR g, W= &est | 7 7775 55@

R @Y r T, (B WA [0 (SEME ZoR SR o 3
R =fe [ Fai ‘

a3 TR o E=(207 +307)NC! 3 2l e <=1 1 7 JERea

FS {ed ¥ 2, (0% (2,2) m RihR Ziwe Reg owm 3 [efa
Tql

Or / 9t

What is a capacitor ? You know that the capacitance of a parallel
plate air capacitor is C=5°% . What will be its new capacitance
C’ of the capacitor if a material of d.e.c. K is inserted between
the plates ? Calculate the capacitance of the capacitor shown

l

s 36 7 9l SRl (R STAIGRIE HATOYS Y 41 01 4197 C=0%/ |
1% -+l g4 TES K Rige w3 @ «mid AR @ 21, cor
YRR A (RFE C' T 237 8o HIs (e 4RTBH
(IFFg oo |
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(1)

(ii)

What do you mean by electromagnetic induction ? Name fwo
great experimentalists who carried a long series of experiments
on electromagnetic induction. You are given two coils, one
galvanometer, one battery and some connecting wires. Describe
an experiment that can show the production of electromagnetic
induction. : 1+(Y2+%)+3=5

e g e I & o 2 Roge pedia s i aRfEs
GFH SIS TSI (T Fow ASrFIRTR 9 & | o WO Pl
@Bl (ETe 5[, 9Bl @O =R g Saeed +ARAR S fra
zA | e gRFE S R @[ 9ot S 39N 394 |

Or / 4t

What is motional e.m.f. ? Deduce an expression for it from the
following diagram. If R be the resistance of the loop PQRS at a
given instant, what will be the induced current at that instant ?

A straight conductor of length 0-1m moves with a speed of
10ms-1 perpendicular to a magnetic field of induction 1Wbm™2.

" Calculate the induced e.m.f. State Lenz’s law. 1+2+1+1=5

AB

s 2 /
l/r/ v<—7/P
_/RE > /Q

. x J

sreig [Avye bieTe 31 & 2 @ows frat Haaea1 3a1= 0 ot e i
fRefa =11 W (P @6 FTS PQRS IF T4 [RIY R =, (I
GIR! =TS 3R (g9 wiE Rige a7z R @2 0-1m tidR qore

AR 1 Wb m~2 SR IR e 71T 1S 10ms-! B3 ifS
TRz iR [e 51233 991 341 | (g S@ore &fat |
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Or / 9at

(iii) Draw a labelled diagram of an AC generator. Show that it

(i)

(1)

produces sinusoidal e.m.f. or current. What is its frequency of
rotation in India ? ' " 1%+3+14=5

951 RIS 2T BeAMTT FFEEIR S™l Bfre TR ~fwr Ba 96
il | (T9,eal (A ZBIRA (sine) =T g Big 33 It 22 T I |
SRS TGOR Yl T4 o 2

State Huygens’ principle in optics. Using this principle derive
the law of reflection or refraction. Which quantity remains
unchanged when a light wave suffers reflection or refraction ?

1+3+1=5

cmmaﬂwmrﬁnmmﬁvmﬁaa aelsl IR (AT
Afswem A dfoRar @ R T (ol o=eel (o elfowew
ST A 2R @00t I A «of wsifkafSs o7 A 2

Or / 924t

With the help of Young’s double-slit arrangement to produce
interference pattern, derive an expression for fringe width 2.
Mention at least one difference between the interference fringes
and diffraction fringes. Are two identical bulbs of same power
and manufactured by the same company coherent sources ?

4+15+15=5
T« e 3R T TeR f-few IR TS Ay
/T @51 e M Fefa w4t |

@ AT TR osa #T AE© 7 TBFo: G5r i TrEm
T | MIRACE QAR O, QT FAOR e A mﬁmm
I Bl AT ALTE TR TAH 2

[20]
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Or / "q7
(iii) Write short notes on any two of the following : 2x215=5
were Wl fricar 7519 € 7" SR o
(1) Diffraction
SoATEH
(2) Doppler effect
ToETR #{fRE0A
(3) Polarisation of wave
TR AL
(d (@) Inwhich of the following case (s) the bulb will not glow, explain

in very brief. Calculate the forward and reverse resistance of a
Si diode from the following V-I characteristics shown in

figure 4. 2+1Y2+1%=5
I~ ~l
il 1 1
6-0V i 6-0V 0-6V
M (2 3)
I(mA) A
, 20mA
|
10mA :
!
]
-10V 0 |

N

11uA o7V 08V V(UOltS)

iy ¢
@33 s (Fy6d (PRI, (TR CFTS TEATS HRYS AFDT
“GRR, Bfs 537 I B0 | 5 4 © (736N 961 Si TG V-1 T2

T TIUGHR TATS] R op5leqS] @Y S 7|
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Or/9dq

(i) You know that in order to get a regulated dc voltage we connect

a Zener diode across the output terminals of a rectifier. Draw a
circuit diagram comprising a Zener diode, series resistor (Rg)
and a load resistor (Rp). Indicate the directions of currents

I,, I (=1, the total current ) and I; passing through Zener diode,

‘Rs and R, respectively. Choose the correct option from the

following.

1) I=Iz @) I.>1z @) IL.<Iz
How can we achieve the right option ?
In such a circuit if V; =60V, I; =40mA, I;=20mA and the

unregulated input is 10V, calculate the value of series resistor to

work éatisfactorily. ¢ 1+4+15+1+2=5

(SIIEE Sl (@ oors oS Fafge wieteb e aE wi=
HOo50e W (@R BT A@ IE | OB (TR TS, IGRA
@I4T (Rg) SN Bt SR @IT (Ry) TIF (O B I8 o i |
(G4 ©IE'G, Rg &% R;-I G 2RZs Rge T 1, Is (=1, 0
2431R) =% [, T Tl fofrs wat | weto Wt oot fmie o @iz et |

(1) IL=IZ (2) IL>IZ i (3) IL<IZ

w7 RFER0 e A ske -t e

R GOt 76T W V, =60V, I, =40m4, [, =20mA SR SREfEe

20 10V =, *(S0% TEABIRA TITTTOIR I IR @T=
QI3 W [T T AR st T
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- (iif) What is a logic gate ? Identify the logic operation carried out by

the two circuits shown below and write the truth table for each
1+(Yat12)+(1+2)=5

of them.
A Y Y
= B —]>o—
1) (2)

e (o6 2 esfa® oredl LAl I[N Tiwa 41 i
fore at =% AT TY (G o
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