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1. Answer any eight questions from the following as directed : 1x8=8

RO S farrar ey e T w4 ¢

(a) The process of sharing charges with the earth is called

4

)

(c)

(d)

(e)

(9)

(h)
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(Fill in the blank)

fdiee S AT ) AEE 3 Rl T
(1T 312 727 791)

What is the unit of mobility ?
TR GT {2

Magnetic field lines are also called magnetic lines of force.
(State true or false)

GBI CrarEArzs (G @ IFe @RI (1 @ =) fa)

Find the magnitude of current induced in a coil of resistance
2Q if the e.m.f. induced there is 3-8x1073V,

M 2Q @RI B Fere FB (@[ WK [pe vl 76 3-8x1073V 27,
(ST ©T% wifTE (R R w1 Aok < |

What is the general feature of electromagnetic waves ?

RyGFRIT TI2919 FAl4Re = &2

If the critical angle of water with respect to air is 48-75 and
sin 48:75=0-75, cos 48-75=0-65 and tan 48-75=1-14
approximately, what will be the refractive index of water ?
AY ANATF IR AFH (FI19 48-75 WF sin 48-75=0-75,
cos 48:75=0-65 W tan 48-75=1-14 (2IN) TT 2R =i [Fiw
73?

For a given frequency of incident radiation

is independent of its intensity. (Fill in the blanks)
fRffe T wefes e e TR TR
@ 16 T | (3Tt 312 79 1)

In a-particle scattering experiment for (1) small, and (i) large
impact parameters the scattering angles are approximately
equal to and ; (Fill in the blanks)
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(k)

[

(m)

i famgad o R (i) 4, A (i) e AN UbAA CwaE A
oA WA = o | (Ut 312 %4 @71)

If x equals one atomic mass number (u), then express y in
a.m.u.(u).

I x @@ ARERE ©1 (u)2 TR @, oY y> SAREaE 94 3T g
1|

Write the full forms of (i) LCD, and (ii) CRT
(i) LCD, &% (i) CRT-3 3¢ el 75! favall |

If the current flowing through a coil of N number of turns and
cross-sectional area A be I, what will be its magnetic moment ?

W N ARYE W A (FITARMS GO PR qwam [ [ge daifze =3,
(STT PEHANDR FIFR Qe [T 292

Write the expressions for equivalent capacitances if the
capacitors C; and C, are connected in (i) series, and (ii) parallel.
C, SI% C, 4193 Wol T (i) (T, Wi (ii) A Fegle WIS S
A (FACS FNgeT) GRS PRI w01 i |

Mention the principle on which a transformer works.

farh1 Ao Wb (GreafE I @ @GR! SE 11|

Answer the following questions as directed : 2x10=20

e SRR Sete ! 2R Tl SR ¢

(a)
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Classify the following into (i) polar, and (i) non-polar molecules :
CO,, HCI, H, and H;O0.

weTS GIE TR (i) &1, T (ii) SR WS (NgE T ¢
CO;, HCI, H, 9% H,0
OR/ @231

Calculate the flux passing through a circular area of radius
S5cm placed perpendicular to a uniform electric field

E =200iNC 1.

[3] }g (Agtom) Contd.



E = 200iNC | 7% faje (78 GuTs, (I ATSIE T 34 5cm APIES
O3 FEA (FAWFR TG AR 2 T wfSArE oo A1

“Inside a conductor, electrostatic field is zero.” Explain.

“sfeIfl werTas Yfetayfen cwaa s == 1" Ay F41
OR/ G/t

A 12pF capacitor is connected to a S0V battery. How much
electrostatic energy is stored in the capacitor ?

12pF-3 4T 961 50 V-3 ([RORT G54 7151 ATA! 341 (202 | 4RECBS Rw
sieR fEferapies wfe Afes 237

() Whose rules are applied in deriving Wheatstone bridge
., Pprinciple ? Draw a Wheatstone bridge with four resistors, one
galvanometer and one battery. Yot 1%6=2
2358 JIE IS [T TR IR IR 4 el $1 272 HIR6! @I, <Ol
1) (TETCSANOR SE B! (FDISNE 9 2208 IS T 541 |
e o OR/ @2t
_': = éﬁx 1o How will you connect n resistors each of resistance R to get
? (i) maximum, and (ij) minimum effective resistance ? What will
v be the resistances in (i) and (i) ?
IR~ ;'/ R (@144 n-01 (I439 #[1 (i) A, W (i) TR @Y AR @IERIR0!

Y 5{10 &ﬁﬁmﬂmﬁﬁﬁmp (i) = (ii}S @i AR w23 Refa =11

'«"" (d)
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Mention two inferences for F=0 from the equation

F:q(va)WhC[‘e B#0 and q#0. 1+1=2

Fo0 7@ F=q(oxB ) sianon =i 401 Hrarewers o S
3], 7% B0 W% q#0 | '

OR/ &rqqt

Calculate the speed of light in vacuum using ¢, #yand ¢,.
€, Ho BI% £, IR R APV TITS (SA1ZIR @7 9ie1 341 |

[4]
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Just write Yes or No : 4xlh=2

() Can a changing magnetic field exert force on a stationary
charge ? p|

(@) Can a moving charge exert force/torque on a stationary
magnet ?

(ii) Can a moving magnet exert force on a stationary charge ? +;

(iv) Can a changing magnetic field produce an emf in a
stationary conductor ? Y

R M A AR v

() 9 ARSI G g b1 i W €oRS & A IR
ARE? w7

(i) B! ST WA qoist B pAe ot <1/ 5F 2Tl 3R A v
(i) S S A 51 P SR ol T A A T
(iv) 9% RIS G CFaz quie 33 iR @18 [ bl et
IR AMEH? ot e
jﬁ r PN

OR / 924!

Show that the emf induced in a conductor
moving a distance x with a velocity v perpendicular to the

magnetic field Bis ¢ = Blv.

oS3 (¥ | iR e +ARJIT Gif¥e (Fat SRS v [0 oS R W
x V@Y SfSF IF, (L% O B (FRI WRB [Age b1 39 23 £ = Blv |

Mention whether the induced current flowing in a coil is
clockwise or anticlockwise if the coil is (i) inserted to a uniform
magnetic field, and (i) taken out of the magnetic field
perpendicularly. 1+1=2
<51 P I TSR 93 (i) GIf%e CFaS TR W7 T, 9% (i) G
CFER] T o W (o WiRE Re 23z v IR e w1 @
TR oA Reide e 27 Bome 1|

[5] Contd.
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Derive the dimensional formula of mutual jnductance or self-
inductance. 2

AT AT QeI 7 FAMCAE Gelleaa AABERE FA0! fovef 241 |

The induced emfgenerated by an AC generator is ¢ = ¢, sin 2zt .

Draw a graph representing the expression and name the terms
£y and v. '

B!+ AR TeoivEs FB (Al wiR e vEs 26 oo fTaRweR
TP 9 2 ¢

£ = gy sin2aut
& PRI ORI G5 (772 S 390 | &g S p-F W 737 |

OR / w24l

Find out the peak value of the household line voltage of 220V,

~ which is an rms value.

(h)
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T IO [@APISS Fiign s 516 e [N 220 V R0 ZWR Mo T
fAef =1 |

Arrange the following parts of electromagnetic spectrum in
ascending value of frequency :

microwaves (MW), radio waves (RW), visible rays (VR) and
infrared waves (IR) _

Rige padR A0l oore SE T4 SREh SRR FEEN TS
AT ¢

@S (MW), Q@RS @@ (RW), PR M (VR) F SRS
w22t (IR)

OR / 9%ql
Which physical quantity remains the same for X-rays of wave-

length 1071%m, red light of wavelength 6800A and radio waves
of wavelength S500m ? Also mention the value of it. 1+1=2

[6]
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@R (SYfem AW 10-10m wacsftadra aga afM, 6800A Aty ae!
(S W% S00m CRtwdia (afew’ wavns ang e gy afadbm =
o afda |

If 1 and 2 be the denser (water) and rarer (air) media respectively
and i, be the critical angle, what will be the expressions for n,,
and ng; ?

TR 1 W 2 T TR (AN) W FYTA () A G i A (@
(ST n;, WF ny X 2 481 & Tae

OR / 5%t

A magician makes a glass lens with n= 147 which disappears
in a trough of liquid. What is the refractive index of the liquid ?
Could the liquid be water ? 1+1=2

JMIA GG n=1-47 AR IBI @ 94 (ST IR (IR 9= T
ST [ AT @A W (7 offie | S e e 3
Al 23 AMI @2

Calculate the energy of an incident photon of a monochromatic
light of frequency 6-0x10!4Hz.

6-0x 1014 Hz T[T (@I O 9316 Sofe® (1238 T+ oR =&
Sttt 3511 | -
OR / 9%

In a hydrogen atom the kinetic energy (K) and electrostatic
potential energy (U) of an electron are as given below : .

2 2
K=-5"— and Us--S
8megr 4regr
Calculate the total energy(E). What does its sign mean ?

1+1=2
PRGEA A dbre e i@ (K) o i tapies il «fe )

uge]

e? e?
K= 8megr we U -"4m:0r
BERGAOR J2 =& stemt 341 | 2R HEwnR & sprae
[7] Contd.



3. Answer the following questions : 3x9=27

TS fnt e Sew T ¢

(a)

(b)

34T PHYS

If n capacitors having capacities C,Cp,...ooiveeueen. ,C, are
connected in parallel show that the total capacity of the

combination is

OR / G241

A spherical conductor of radius 12cm has a charge of
1-6x1077C distributed uniformly on its surface. What is the

electric field,

(i) inside the sphere,

(i) on the surface of the sphere,

(iii) at a point 18cm from the centre of the sphere ?
Yat1+1%=3

12cm PR GBI (IR AARIZR 2B 1-6x10-7 C YN T Reae

2 TR

i) CIETIOR ST,
(i) - CAPIBR IS,

fiii) (NERIHR FHAA 18cm TS (YT (Fa oARe) Faw 232

What are the major types of commercially produced resistors
for domestic use or in laboratory ? Give an idea about the
approximate range or size of such resistors. Yat%a+2=3

(8]
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(c)

(d)
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wa awe aey whenae quua ana afdfars wers Besfie e
s STE fa e GTATA RS NI A A e D1 e formn

OR/ W&

Describe any one application of Gauss's law. 3
ISR I I by ATt Ak 24 |

If a charge particle of mass m and charge g rotates in a
circular path of radius r in a magnetic field B, show that its

speed is, 3

v=—"—

m

T g AFYS WS m TH GO T B GIfFS (FIS JEIPIA TR, (463

OR / 9241

In the above question if v =rgB/m be the speed of the particle,
find its angular frequency (w) and time period (T). 1%+1%=3
@A PPHTHIS T DR BT v = rgB/m T, (S0 R Fe F=E
(w) O s (T) e 3=

A pair of adjacent coils has a mutual inductance of 1-5H. If
the current in one coil changes from O to 20A in 0-5s, what is
the change of flux linkage with the coil ? 3
GHA1-CHIAT 2 QAR FOAR AEIRCIT 1-5H| T b1 POATS 2AMA T
0-55-% 0 9@l 20A-(7 S 0, (TIT WD POAR (S TGS FIN
feTm 237
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Fill in the blanks given below regarding dipole analogy between

electrostatics and magnetism : 6xlha= 3
Electrostatics Magnetism
1
NV~
@) m
-bp

(ity) 4regr

) Ho 2m
iv) —— Anr®
(v) pxE
) [ — ~-m.B
e Ty 9 B R OF pEFY AFR Rees S@e sRa-Raws
AT JITTYZ 7T I ¢

f3fe Rype PR

1
0 =
(1)) m

-Pp
(i11) 4megr
2m
1 S L
(v) PpxE
| —— -m.B

34T PHYS [10]
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A convex lens of focal length fin an instrument is producing a
virtual and magnified image at the near point (D). If the object
distance is u show that its magnification is

D
m=l+—

I

Name the instrument. 2Yo+1H=3

5! ST IS A f TG (T I3 Tee (G107 Gl TTHIAER SR Wi
SifRafee oo s [ (D)- o1oa Il I TR {9 u W (T3
R (@ TR AR

m=1+~12
TZRE [ A |
OR / 44!

In the above question if the lens produces a virtual and many

times magnified image at infinity show that its magnification
1S

D
m=—
f
Where is the object situated ? - 272+"2=3

GoITT 2RO T ETTE 5] SR S 2atd AR AfeRg sriive 1o
IE (S0F (TS (A 3] e

D

f

TG O SRFO ?

m=

Discuss the phenomenon of refraction of a plane wave at a

denser medium and show that in this phenomenon frequency
remains the same. 2+1=3

Ted TT® 5l e wasid 2AfeTad (21 AREEAIE! WD I i
e (@ G2 HARGre F=IE SAfRRSe (7 A |
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OR / %41

In Young’s double-slit experiment, the slits are separated by
2:8x10™*m and the screen is placed 1-4m away. The distance
between the central bright fringe and the fourth bright fringe

is 1-2x1072m. Determine the wavelength of light used in the

(9)

34T PHYS

experiment in nm. 3

3ex B-Ry A9F© =¥ OF oo JRUR 2-8x 104 m S (AT 199
1-4m| @& Togal ALORR v9d Tegel bR 1&g 1-2x102m
AJTFIHIO 2T 9 (1237 S0V nm GFos [y 41 |

Write the following expressions in words. 1%x2=3
. nh
i) L=—

(i) hv = E; - E; where E; > Ef

WWW@WWWWI

. nh
(1) =

(i) hv=E;-E, TS E; > Ef
OR / @24t

A photon has a wavelength of 1-00nm. Find—
(i) its momentum, and

(i) its energy. 1%x0=3
31 e W 1-00nm T0E O AR Refd o ¢

() TR SR, AE

(i) R e

[12]
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Using the following symbols write the expressions for mass
defect (Am) and binding energy :

(i) M - mass of the nuclcus

() Z -  charge number

(i) A -  mass number

(iv) E;, -  binding energy

(vy m, - mass of a proton

(vi) m, - mass of a neutron

(viii m, -  mass of an electron

If the nucleus is to be broken into its constituent nucleons,
how much energy will be needed ? ' 2+1=3

were Al TSR KRN IR S4l (Am) ST I5 e apmEit 7ol
forall ¢ : :
G M - o=y

(i) Z - S R
i) A - TSI
(v) Ep - &<
(v) mp, - b 4T ST

wij) m, - &b FCGK I
(Vi) me — = <b JERENE ©F
ﬁﬁ@@iﬁﬁr&m%ﬁwﬁmmﬁm%ﬁm
34°?

OR / %l

Write a few lines on nuclear fission or fusion. 1%+1%=3

R Lo 1 T T 6oies AR Bl Ay,
/’ %ﬂ",’!’!

Which kf metal, semiconductor, and jnsulator. has minimum¢
resistivity and maximum rﬁdm:ﬂwty? Draw energy band
diagram for metal and insulator. 1+1+1=3

AR, w%ﬁmﬁmwﬁﬁ%@%w@aﬁ@@%
ﬂﬁmﬁ@wvwwwm@%ﬁﬁamw -

—

" -
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Write a few lines on p-type or n-type semijconductor with
at least two examples. 2+Ya+Y=3

q pESE A NS NHRAIZN eome @R Fil O oww: 75
Tizae Rl |

4. Answer any three of the following questions : 5x3=15

oo Al HPTNER fice o1 Ses kA ¢

(a) Derive the expression of potential V{r) at a point P due to a
charge Q. Draw graphs to show the variation of electric potential
and the electrostatic field with distance. 3+2=5

Q S A PRA[e e V)= aemiaiidl e a1 | v e oo
et o oo (Fa e 2Ress T AR 9ol @R-Ha =i

9 |
(b) Derive any two of the following :
: . ne%rE
‘,'_ —=
(i) -
2
i) o="5"
m
ml
aiis R =
ﬁu} ne?rA

where the symbols have their usual meaning.
What do you mean by limitations of Ohm’s law ? 2+2+1=5

weTe WAl e g5t eiei SRl ¢

) . _ne’rE

M J=—"

. _ne’r

(i) o= o= o
ml

i) R =

é_ ne?rA
T IS FALTOTLR T T 72 TR0z |
eT'q g MaRTe! IFCE [ o 2

34T PHYS [14]
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(c)

(d)
~
tw

(e)
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Discuss in detail about the torque acting on a rectangular coil
carrying current and placed in a uniform magnetic field. 5

QU Y (Dl (rae zio a4l fagie 271fse gl a6 esas fem 2
044 R feveia wirssa 34 | -
Draw a series LCR circuit connected to a variable frequency
230V source, L= 5-0H, C=80uF and R= 408. Now determine—
(i)  the source frequency(m,) at resonance;

(i) the impedance (Z) of the circuit at resonance.
142+1%=5

(VT LCR 91 B! SIE 541 TS AL Tl (20 ARG 17 T2/
230V &5l B, L=5-0H, C=80uF W% R=40Q | «feal fefa za—
(i) SEAW HR R SRES ARTETNE SOR FATE (,);

(i) ISIOE Y ST (2) |

Show that the refractive index of the material of a prism is,
n, - sin[(A + Dm)/Q]_
n,  sin[A/2]
Also show that for small angle prism
Dy =(ny;-1)A . : ; Jta=e

e @ T sifde smid @B AfowRIc,

n, sin[(A+D,)/2]

n,  sin[A/2]

IF (RG] (T 9% (AT fHenT A,
D, =(n,; -1)A

L

Moy =

Mention one characteristic of a p-n junction diode. Discuss
how a p-n junction diode works as a rectifier. Draw the I-V
characteristic of a diode when it is in reverse bias. 1+3+1=5

GBl p-n G TG GBI (@HT S T4 | p-n WA O B f[Iwra
a5t A 2B BN (3 SIETDAl 34| SGISTS] INTS GRISHR [V
g w 4 |
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