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

1x8=8
fo wear) fareea @izt A Sed wAl
o Sl @ @5l Atid T wie ¢
(a) To electrify a neutral body, we need to or one
kind of charge. (Fill in the blanks)
) 1
(I OB TET WifEs SR T0E IR0 9l Il SISl S
34 1 ITR 7 61 A SeIiEs wigH FAND! /R |
(T} AZ %7 791)
(FIEH GFH IEF WLS FACS T LS GFH I SCoIEd TN
A A 3T (AT 9T A ereiiEs g T TR |
(9rZA 7 L)
(b) Mention the fundamental characteristic of a conservative force.
1
B FEHE TR CNEE R0 Trmd 41 |
9l TR IR CNfEs @aigt e Il
(c) Which factor is responsible for drift velocity ? 1
A (514 A (SN0 TS TG 2
(d) Obtain the unit of j from the expression [ =j. AS'. L -

I=j.AS =@M MR @ 3 93 fefa =i

I=j.AS &M 2l (e j 97 o3 fefa )
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(e) In case of an electron moving along a helical path what
determines the pitch of motion ? 1

TosR 9ifes 2B GOl FEFR CFas sfex Pior Rz fda w@2
Tem A sifers U 9 TEFER ¢ 17 Pioy e fefa w@e

(f) 2 A current is flowing through a solenoid having 1000 turns
per metre. Calculate the magnetic intensity, H. 1

ofS fSl6R® 1000 #IF9E bl PR AEh 2 A Raje _IRS (=l Gres
AT, HI T4 o= 34 | |

#fs SBI@ 1000 e «Fh ek 99 M@ 2 A Ry 2[ize |
(ST 2iREy H~a3 ST slelwl Sl |

(g) What is the unit of magnetic flux ? Whether it is a vector or
scalar quantity ? Yot+le=1

PRI TR 9 52 Z 01 (93 @ (FAS A2
PR TR O3S &2 «ft «Fh o5 F (Faw A€ e

(h) An AC voltage v=v, sinwt is applied to an electrical device.

If i=i, sin(wt-n/2), what can you say about the phase
difference between v and i? Name the device. Yata=1

o1 7] Red v = v, sinwt ARy @Aier lRars e =1 tzrzl W
i=im sin(wt — 7/2) T, (SCE v TF 1T TR Wil A1 Fwes offt [F 7
siifzal ? wifesiifaas w5
G “ffes! =1 v=v, sinwt 9T TR @EYicr ToiRm e =
Az IW i =i, sin(wt-7/2) T, OA v G -G A W A1
s ofl & Fere AR ? TeiRe® 9" @ |

(i) Mention the missing term in Ampere’s circuital law. 1
e TET RiFe Sefe IRl AR SE 4
it IS R[idce sege a1 2ed AT S w0 |
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1. Answer any eight questions from the following as directed :

1x8=8
s e farerear @ighr wa Sea sl g
R s g-Ee @nh v Sed wie 3
(a) To electrify a neutral body, we need to or one
kind of charge. (Fill in the blanks)
i 1
(I G0l IES RS FIA(A R IR GO I STl SAH
3| A IEHBR 2/ B A SO FLH TACH! 7T |
(=Tt 312 97 )
(I 95 IRCT BT FACS ZCA IL0CS T A SOIET T4
a1 A LT (AF 9B A Sreifas wy =4l MEFE |
(LU 7 FC)
(b) Mention the fundamental characteristic of a conservative force.
' 1
@1 TR I CTife CAfeient S 394 |
O TS IR (e @Hwi Srmd Il
(c) Which factor is responsible for drift velocity ? 1
HRE (5] AR (FIN0I FREE A% 2
GARAIZ (@R T (T FEEO WTTR ?
(d) Obtain the unit of j from the expression I=].AS. 1

I=j.AS &M AMDR 2 3 975 Fefg =01

I=].AS ==X 3G (qF j 93 @ fefa w0
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(e) In case of an electron moving along a helical path what
determines the pitch of motion ? 1

TEeE Sfee U G0l TEFR oFas sifed ooy R fdfa w=e
FenR Afers A 9 TEEER (e aifen 255 e Fefa wea e

(f) 2 A current is flowing through a solenoid having 1000 turns
per metre. Calculate the magnetic intensity, H. 1

s fibrs looowaﬁ@ﬁﬁamﬁzAﬁaﬁﬁaﬁ—?ﬂilm
A, HI T S 1 |

o fio@ 1000 Rge @ Foea 19 fm 2 A Rpe 2[izs wwam|
GTFS AR H-G3 T4 So= |

(g9 What is the unit of magnetic flux ? Whether it is a vector or
scalar quantity ? Yatle=1

PRSI R @ 52 3 «O1 (93 (F (FT A2
PRSI FIER @39 T2 Gt 3 (o3 w1 (g aif¥i e

(h) An AC voltage v =v, sinwt is applied to an electrical device.

If i=i,sin(wt-x/2), what can you say about the phase
difference between v and i? Name the device. Yot 1o=1

o1 2R Teq v = v, sinwt Re EgfeT Szare et &2t (| I
i=i, sin(wt-7/2) T, (ST v T i3 MEGI 7=l AL Fwss il [F a7
sAfeal 2 ifesReg w9 &)
O S TS v=v, sinwt 93 TR Ao TeiRm s =
R | W i =i, sin(wt—7/2) T, A v R 97 I W A1
TS ofl & F@co 2R ? [Ceirr a1

(i) Mention the missing term in Ampere’s circuital law. 1
e 76T Rite wwsie @eEl AR SE = 1|
s o4 [ide sege w1 2e Akl S |
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Mention the condition where Snell’s law of refraction cannot
be satisfied. ' 1

A GG 56 T 39 fAGre (e afesmar St ecrey w531
GFHH QS *1$ Trmd @ @Are -9 2AfeTaer el dciey w9 |

State one difference between interference and diffraction.

1
HAEN ST FoRTE NS A B! 21 Travdl 3 |
TG QR SRER Teey AR @6 2112 Sy T |
Fill up the blanks in the following equation : ' 1
v, = h [

Arrange Balmer series, Lymen series and Paschen series of
emission lines in the spectrum of hydrogen in the order.of
increasing wavelength. ' 1

T2 A e BT @UHTER IR Q@ Fiem @it @i Aes (29
TR SRS AT |

ZEENT e AT @Y IR ), e T @2 Aies
(=T TRGTN STHICY A€ |

[4]
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If two lighter (A <10) nuclei fuse to form a heavier nucleus

then the binding energy per nucleon of the heavier nucleus is
than the binding energy per nucleon of the lighter

nuclei. . (Fill up the blank)
1

T 71 Aires (A <10) W Wige 02 96l 5igq el 72 T@ oo

sigs FSFa=oR 2fS FeEFame agwiie e Feiram qoe afc ez

4&1«4“@ sires] fefgae 1o ofs Refgame aamifes & __ |
(Wa‘fé‘ 27 F4)

T 7fo el (A <10) Feiar wye T3 @b e WefFam e wm
1 (412 7 FCF)

What is the range of electrical conductivity of semiconductors
if the resistivity lies in the range 105 —-10°Qm? 1

M SfARRIZR @oR [{ES 105 - 106 Qm =W (ST TRk @

sifRifzer fgfs Ream 22

I SRR @aror [efs 105 - 106Qm = oA @ ?zmﬁws‘
“iFaifzor REfe T 23?

2. Answer any ten questions from the following as directed :

el
Rl
(@)

20 / PHYS

2x10=20
SIPIA were wal fRcarear w2l e[ T6d TRAT 3
AR NS WA (TP w5 ArHd Ted wie ¢

If 109 electrons move out of a body to another body every
second, how much time is required to get a total charge of 1C
on the other body ? (Express your answer in second). 2
G5! TFT 2R S Bl I Afs (T 1095 WEEE FEEan 9|
AECHI TS 1 C BNLF Sl 2305 i AT AR 2 (TSB! (HFee 24
fzan)
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T . . e SR R == -~y gmp e e S e S
&L 9% (U7X T @D @€ A8 (AIES IU(’ D EFH(R ASEEE QTR |
! - WD o i T L e et =
JELTE (WG 1 C YR T 20€ T A FHi5i(d ¢ (TEA0 (A0S 2 Bl 1)

Al

Calculate the potential at a point due to a charge of 4 x 1077 C
located 9 em away. Also obtain the work done in bringing a

charge of 2 x 1079 C from infinity to that point. 1+1=2
4 x 1077 C CRDR 2 9 cm 7aE “F G0l /e Kgar i s iall
FTS THE 2@ TF T 2 x 1079 C SR Sais aReesm eE
SR RS B

4 x 1077 C 24wn rs*rsf Q om A A G5t Fes feraw wm e 33

H7z T (AE TF BRI 2 x 1079 C SR ST a9 T v e

An electrical circuit is shown below. 2
wEe B @l IET (e T |

EN

S (T Y

5 @l wyfes €T o 27 )

-t

Show that”

C‘??]\. 1,
. &5 F E5T , L
V= St o ]
rl-v}j ]‘:TK
[6]
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A battery of emf 10 Vand internal resistance 3 Q is connected
to a resustor. If the current in the circuit is 05 A, what is the
terminal voltage of the battery when the circuit is closed ?
2
10 V #&ia fys bl 39 OIE 3 Q SREGEINE B, @OR1 (FI4s B
o RS (2 OWE | TEATS 2T 0°5 A T(E IoNQ TF TRZS (@BIF1E

s ourg FE e
[ ROTES IRASE L) AU IR SR L B«

€3 { o
g

10V vns:‘»‘ﬁrcr*- T BT 96 @38 90 3 Q SR, a3 G A6 @A

20 / PHYS

% TN T UMY | TS UAE 0-5 A 2E TR 1 STZE AOEE
GIRAE f%“ézr@?s T2

él

Write the expression for magnetic force F when a charge g

moving with velocity © enters a magnetic field B and then
define 1 tesla (T). Yot 1%=2

feu OBl Sigm g, 7 GISIE 9T ¥R OB GRS (FE 9T 2@ IS,
i o= o Qe @9 o o) o/l 1 Gl (T)F k@ |

Yl GFT EF g, § @0l oS a9 B (BTEF R A3 A, BT
T S AT G G2 O (WS 1 GFE (T) 97 FRE WS |

You know that the magnetic potential energy U, is given by
U, =-m.B

m

where m is the magnetic moment. State the conditions for
obtaining (i) most stabie position and (ii) most unstable position
of a magnetic needle. ‘ 1+1=2

CSTEATE TR (@ GIIEs (2 *fes woe Mam 7@ o™ 3= 28 | TS m
THE (5Fe QIS qE §FS GUER (i) SIbiEerd gfEaed SEEH S
(i) SUHEETT wfFA SRrgA (IR SOrRh! SrEd I9 |

corE T (@ GRS 25 *lers Rears 4 oo 30 28 | (RIE m
GiEE onR | O FERE THA (TAR) -} T (A FEAOT SREM G
(i) AT TEA TRER AAleuR TESH TEY T

——
——
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From the diagram shown below, made by a conducting wire
MSRN and a movable wire PQ, write the expression for magnetic

flux ¢, through PQRS. From it obtain the cxpression as
¢, = Blv. 'Name the quantity Blv. Vet 1+ 14=2
e Ba quE AR SR MSRN G G fedE 6 PO3 =l
TSR 1 T20% | PORS A TS 74 07 (Il (517 T191 gy, @ oo D]
fEal 1 ZaR wil (ryedl @ S 7S SIEE 95 e, = Bly | Bly SiFGR M
fean | ‘ .

Mpa Hald @36 AR o8 MSRN @k @« sifedm o PO-93 wm@l

 (S¥R 3 AR | PQRS-43 747 e #1F Z@ qieh GIRs T ¢, ~aa o

(h)

20 / PHYS

il @l | 97 (AF TS m@fﬁ%%ﬁss}‘?ﬁaﬁ &, = Blv | Bly M3
AW SR

An inductor of self-inductance 44 mH is connected to 220V,
50 Hz ac supply. Determme the rms value of the current in
the circuit. . 2

44 mH FTTUENS G561 220 V, 50 Hz T & 7[5 T4 (30T | TS oIS
RIEA 5% FFER WW [T F4)

GFG 44 mH TIUEENE 220 V, 50 Hz SFa 7z #yas <6 a3l
FEqfbre 2anzg i e 9= g @

(8]
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Show that in the case of spherical mirrors f=R/2. 2
FYEA @ (SR WA (FaS f = R/2 | |

mAe (@ CAiFEE vl (R f = R/2 |

What is the focal length of a convex lens of focal length 30 cm

in contact with a concave lens of focal length 20 cm. Is the
system a converging or diverging lens ? 1'Yo+Yo=2

30 cm TG M9E T (@7 4] 20 om TIE (TNR SASH (1A G2

Fepfs 2l (20| (51 ANeTIooR Agey) TR (i) e 2 g (AL
TEA (A ST ?

9= 30 om (FITHA (A Ted (77 GF0 20 cm (FIFHT (IR SIRes
@ AT QA ACZ | A ANTI0F IS (P (Y T2 A
(FT50 TEH M SEee ?

Draw diagrams to show the refraction of a plane wave by
(i) a thin prism, (ii) a convex lens. ' 1+1=2

(i) GBI 7irem f2am T (i) 93 T (FTe T Frew wasols afeAa
@Al ERIRE oa T T

(i) 951 Areml e @R (1) 9T TeH (FA WHAfTS ANSH S A
T (AR &) od St S0 |

What is the de Broglie- wavelength of a bullet of mass 0-040 kg
travelling at a speed of 1-0 kms™1? 2
1-0 kms~! =fera 5if =1 0-040 kg T IHIR €7} B[R T©ff IT A
i 247 |

1-0 kms™! B sifers F=1 @&l 0-040 kg OER I G ©ff I8 STATG

[9] Contd.
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(m) Draw a graph representing variation of number of scattered
particles detected with respect to scattering angle in o- particle
scattering,. 2
a-afam Gmacs Fnfe @eg won Reas @em #so e ke 53,
G (F2 S A (e ] |
a-afqe [sgane Rmgee g we f%.swq (RO TR F A AT 7,

&b (FR WEA TE e |

(n) Write few lines on nuclear force. 2
FE&E v eoms R &9
FEEm I T I AR R

(o) Write at least one line on each of the following and name the
materials : 1+1=2
(i) E;>3 eV and (ii) E;< 3 eV.

TES UiTng € 7e S QIS S o7l O 2ty smide a1 Bifkal ¢
() Eg> 3 eV = (i) E;< 3 eV. '
rareeiim T e «3H W7 @ Ok STere gE s S
S TA I
(i) Eg> 3 eV &R (i} E;< 3 eV
3. Answer the following questions : 3%x9=27
TS Tl AeEe Twd TR 3

frEre smaefas Teg @ ¢

(a)

20 / PHYS

(i) Explain the meaning of the statement ‘electric charge of
a body is quantised’. 1'%

(ii) Estimate the number of electrons transferred when a
polythine piece rubbed with wool is found to have a

negative charge of 3 x 10~} C 1%
() TE SR Toes SR (FESE @E TR WA

(i) AFm Fo G5 TrEE <gm TR 3 x 107! C TR 4TSS SN 5%
; Z& AL ﬁ?ﬁfaq &9 |
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. e o BN e P I = e e i i
i) oEn TAviie® wiam (@i — @z SfeElh a )
(1) A h e[ BER Bm WA IR T 3% 1071 C AR =S Sl
T a g M ] . e R i B8 ol =
AT L0 e S QiESEhTeld AR WL a0 |

Two parallel plates, cach of area A, separated by a distance d have
charges Q and - Q on them respectively. Considering d2 << A, find

<
<

out an cxpression for capacitance of the svstem. 3
VA IR (7% & Q Tk - Q THiAgE TG Yo A OF

d FRAFTES TF| d? << A YA 7 (7 IR aEwes OO eEe il o |

W wer@ie (2 T Q Wd —Q wiERgE @i dfeld A crawEiki«s HweiEd d
LA SR d? << A A0F 4@ e IREiha ainared b o @l fdfa s

(b) In the &iagram shown below 37 current enters the network at
A. Show the directions and magnitudes of currents in terms
of I along any closed path including the battery. If the value
of each resistor is 2 Q, calculate I. : <
TS (FYGAl (FIRE TR A Fe 3 1 Be A SRR Ao
eaifze frree e o 13 73S o T4 T (edl | 1 AT @i
T 2 QT (S8 13 T4 [ efm 7= |

T WATA (@R Fewioa A Rvcs 3 1 RAuie ora« a0z | Jeiiors e[ifzs
frrea el @3 [-93 AR o AN @A | @ Sl @i aw
2 Q) T SEE [<99 W Fea @i

3
AWy
- N L
ARMM
‘1‘\’\WV’
31 Zf A l]
10V

20 / PHYS [11] : Contd.
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OR | MEF | @A

If a potential difference Vis applied to the ends of a conductor
of resistivity p, length [, cross-sectional area A and total
resistance R, show that the magnitude of electric field

E = jp,where jis the magnitude of current density. Also show
that j =oE, where o is the conductivity. - 2Y%t+L=3

W p (AR, | OTHR, A oZ00R 9IS R Y9 @R U ARKITR 13 3=
TTE V Rearem deael T 27, (908 (r3¢dl (@ (@fes CFaa 9 E = jp,
TG j ¥ 2R Ug | G218 (MYeT A [ = ok, TS o TA AR |

W p @ISR, | TTHR, A HZ00E @R R (6 @0 6 AR 13
498 TV Regrm grie 9 28, onE (el @ @ied (Rad Wi
E=jp, AR j 25 AR Y| @fbe A€ @ [ =gk, @AAR o &
RRIZIS | .

State Ampere’s circuital law. Using the law calculate the
magnetic field at a distance r outside an indefinitely long wire
carrying current I How does the magnetic field depend on the
length of the wire ? - 1+1%+%=3
af=2mITs IS FFRIT SFAH! T1 | FAce! IR IR T [ oz e
ARIER RIS r IES I GO e Gifvs cFa sl 311 xﬂ% GTEE
CFER NF SREER (M43 esie R e 3@

wifoaa IEA1 FERIE At @GRl E I9ER IR [ [Ruge o7ifzs 3l
FHATR AR r H0e AT G0 [Rre GifES oFa s 31| 98 oI
(FTER AW TRba (da A f[Feir Few me '

OR / 7fZ<1 | @12t

Define magnetisation M of a substance. Draw the pattern of
magnetic field lines near (i) diamagnetic and (ii) paramagnetic

substance when they are put inside a uniform magnetic field.
1+1+1=3

[12]
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FERARG (IV') 7 wee el | afEe IS v @3RS FZIPIS (i) 9TE SRR R
I (1) GTE SATFFIN oo TEe GIfFT CFAEIR W6 (MEAReE ba
IR |

pESIE (M)-<1 @l wie | @3 AFE GifFT v e (i) 9
TOFFRIT @R (i) <Fo @ﬂﬁ?ﬁ'ﬂ Aviceda A BT CFAREAA B
AR T B i

Mention one difference between an AC generator and a motor.
Draw a neat diagram of AC generator and indicate there (i) the
coil, (i) the th rings, (iii) the axle and (iv) the carbon brasses.

1+4x%=3

Bl ARTS] 2RE SeAMS T U T6d TS Al a%‘l A2y Ty T4
9.5, =Rz Beoims BR ARrE B o IR ore () FeA, (i) o [,
(iii) 91 % (iv) el ZITF s =111
975 ATl 2’ T G 4R SR T A «ﬂ?f% Al S
@ 9 @fF 2RkE SeimEE ARwR B wE @ @ () I,
(i) T s, (i) orFg@ @A (iv) FEA I Bize @i

OR / 71z [ @a<t

Discuss any three of the foliowing in the case of a transformer :
(in very short) 1+1+1=3

(i) Flux leakage

(i) Resistance of the windings

(i) inddy currents '

(iv) Hysteresis _ _

GO TR CTS TS dl [ [t ¢S JCAnl. I 8
(oS B)

) SRR RofEE

20 / PHYS

(i) AT @
(i) o AT -
(ll)) Ié’?i 4[3.5[21:.?
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G0 FATIEA CFG [ MR (T~ (o769 TR WFiDal Tl 8
(Tifs FAr=wTat)

(i) SIRTE G25H

(ii) #ITEA @Y

fiii) «f =@z

(iv) RereigeRd

A ray of light is suffering refraction at a spherical surface of
radius of curvature R and separating two media of refractive
indices n; (lighter) and n, (denser). Show that

R . 3

n; (FIgSR) F n, (I791) AfSTFIT 52 MGEF 72T T4 R SIS (AT
amcwa%—aﬁaﬁaﬁf—ﬂaqﬂﬁ@lmvmm -
'n, n,_n,-n
v u R
n, (F7eA) GRR n, (e AT 12 TGTIE "'jQI?ﬁ?F'ﬂ R i AR
GG (NAF <o G0 qE 2iformel 9ol e @,

n, n _n,—-n

v o u R
OR / 721 | &4l
Find the position of the image formed by the lens combination
given below, - 1%+1%2=3

were ol (5 A0 oW o9t AfeREeR wrmm Ay a
fAsfERe @™ ddising siod T afoReha szm Fda = @i

(0] f=+10c7,\ l7 f=-10cm
<—-30cm——k)j B

fe—o cm—

[14]
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(f) State Huvgens principle and define wavefront. To represent a
wavelront draw a semicircular line of a suitable radius. Now
draw the next forwarding wavefront by drawing a few secondary
wavelets after the time 7. The speed of the wave is v.

) 1Y2+%+1=3
BiwrEa Aifecs T S SaRerTRE AResl | Gbl SR TEaA
THYE LY QT HEFR (@4 W T4 | QfSA @ASIET oA JorT
CoTIel TaRst WiifR6 ¢ R IS 9107 (AT Aol SARIFTYACH ST | TAza BfS

vi

ZGTA-9F ISt (@Al 99 ST G Wi | TS @RIER
G AT AT G0 TEGEIBA @A SET Tl | 9 @ (A 136

(oTlet ©F% 7F 7 IR 217 9157 29! olFFe] STl <liw | 57w wfs vl -
OR [ 7IZ3Y [ w4l

In a Young’s double-slit experiment, monochromatic light of
wavelength 600 nm is used. Determine the distance of the
screen from the slits if the slits are separated by-0-28 mm and
the distance of the central bright fringe and the fourth bright
fringe is 1-2 cm. : 3

. 2063 Ta-fRu #[ATETS, 600 nm SHRCTNR @FAA| (12T IR 391 02z | I
&% 7oR R4W 0-28 mm TIi% (T TTga #A63 11 oY Tewe +f6e 13y
12 cm T, (0% Q@[ smk vag Refa =1

30e~3 a-l28 2TFITe 600 nm STHRMCHR G5 S| IRRE T ZAE
- 3 f2u 1iod IR4M 0-28 mm @R @@ 1F T&= A (AT vod T «(f5a
7@e 12 cm ¥¥, OCE 'E (A0 AR we Few s

20 / PHYS [15] - Contd.
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What is stopping potential ? Answer the following in short :
1+4x15=3

(i) ls the stopping potential Vy a definite value of retarding
potential for a definite frequency of incident radiation but
of different intensities ?

(ii)  Whether Vg is different for different values of frequencies
of incident radiation but of same intensity ?

(iii) Does the saturation photoelectric current for different
frequencies remain the same ?

(iv) Define threshold frequency for a material.
sifeqas fieq e oo fMal epeTze o Sex fnal ¢

) QES QES AR 58 GTE TR SiHfes (A1R3R AR AT
fTee 93 {fE Wme TgraeR) Req zawe

(i) Q@ Q0 FARIRR T8 QI ARETR WSS (AR AR VoI T
(REe (@A 2] (@ A% ?

(iii) QAN @ FAFIRTE AR AT QT TS AT A I 2
(iv) Y RFETRIFT ] 7|
afsams T F2 Fosre asmgras Adee Ted me ¢

() fea fon aReR e ot F>RRER o S o afeass
froe @t Rive T el e F2 '

i) fom for T=mies g 932 9RER Hfoo IR & V, 9 S
fen fen =7 &2

(i) fer foa S>> T AT @Ies FAE IR &3 AE &2

(iv) U AFSTLET TG TIE |

[16]



BIKALI COLLEGE LIBRARY

OR/W/WW

The work function of caesium metal is 2:-14eV. When light of
frequency 6 x 101%Hz is incident on the metal surface,
photoemission of electrons occurs. What is the

() maximum kinetic energy of the emitted electron
(i) stopping potential ? 1%+1%=3

foferar «ig FH-weH 2-14eV1 6 x 1014 Hz T (oA 4Iglor =
T BEEIEA Wefo BiRa A | (R Tor AERE Wefm w8

() Fefe TEgr Tl sife=ife
(i) fcTFs-Aea

fera droa T-Tew 2-14eV1 6 x 1014 Hz TR ST Aol (A0S
OISR W9 FACT AN | OiE Ao IelE [da st

() e TEsierm A sife~ife
(ii) a%ermﬁw B

(h) State (i) Bohr’s second postulate and (i) de Broglie relation
representing matter wave. Using de Broglie’s relation obtain
the quantum condition proposed by Bohr for the angular
momentum of an electron moving in the nth circular orbit of
radius r,. (Speed v,) o++2=3
(i) 377 TS T S (1) 2 SRR L=el SSRCGIRT ©ff F5 AT =01
T 4| T I AR AR R A GG 1, A n-ow
TE TFAAS YR U (51 FEEI (FIF SN (AT 5O ein w4 |

(wfs v,) -

(i) T e T @R (i) oW SR «Rell e Al g AT
Trmd T | Ol @R AN AR TR IR oFE [, AN n o
TEW TFATA Y@ AR G IEFLER AT SR (FAMBE *8f6 el
FE | (B8 v,)
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Obtain the binding energy (in MeV) of a nitrogen nucleus

(';'N), given
m (% N)=14-00307u
m, =1-007825u
and m, =1-008665u . : 3
wLEteR WEfgmm (7 N) 33 *fE (MeV 93we) R 711 fn wic,
m(';N)=14-00307u
m, =1-007825u
WiE m, =1-008665u
wizchiem FeEuem (N ) 39 <6 (MeV 9303) fida @11 e v,
m('}N)=14-00307u
m, = 1-007825u
&2 m, = 1-008665u
Draw a p-n junction and its symbol. Explain how the barrier

potential is formed across the junction (in short).
‘ Yo+ Y+2=3

G5 p-n TOA Ui TR ZEIF HE TEw 6 | TGA0e AR [few e
5% 20 e F= (5Y0F) |
@B p-n WIHE QIR 97 AT BT e A | THEire bR [e] [Fend

%2 =@ il <@ (FRTFCA)
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What do you mean by rectification ? In how many ways this
can be done ? What are they ? Draw just the output waveform
of a hall-wave rectifier. 1+4x%=3

e 3FTA B 951 7 (SRAFIE O3 TR IR AR 2 GIRE [ e @6l

TEags W (A SICo20 TEeR Hel S 4 |
e 50 TN F @Al 2 @3 i FO 24| (@0 A@? Gl
Tl Fir @b wfean RFR (FIEA SEHT IR Tel Tw IR |

4. Answer any three of the following questions :
oo oAl epTIRA [l fofabre s S 8
e wishr @@ foafhs Ter wie ¢

(a) What is an electric dipole ? Define its dipole moment. Derive
an expression for the total ficld at an axial point P situated at
a-distance r from the centre of the dipole as

2P ; (r>>a) I183=5
4z’ B

E =
e farss &y TR rme-ames Al | 96l Bt @@ @ r
7aeS A 5| T [ PO Y5 (FI TS MARWE 2 T4 |

E—=—£—?; (r>>a)
4 Egr
rrmfes o F1 «r G- KEl G| 9 Bo @@ @
warg AR @ Tz B PLe (N6 0Fd (IR (@ o Al |

(b) Write in words when a combination of resistors is said to be
(i) series and (i) parallel. Arrange 6 resistors each of 1Q in
such a way that the equivalent resistance of the combination

is 1:83 Q. 1+1+3=5
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(@A 51 FeTId (@G (i) (uTRm W (1) ANEEE I @@ $wd
AP AN AT (@Y 1-83 Q AT AR 1 Q (@R 651 ([ Feml ol
@i |

@R 930 TGS (i) AT (1) ARG 271 T *{CH LM TR | FTge]
@14 1-83 Q STR T 1 Q @ER 60 @4 9o e ARe |

A secries LCR circuit connected to a variable frequency 230V
source as shown below, where L=5-0 H, C=80 uFand R=40 Q.
(Given =50 rad s71). 1+3+1=5

() Calculate the impedance of the circuit.
(i) Determine the rms- potential drops across R, L and C.

(i) Show that the potential drop across the LC combination
is zero at the resonating frequency.

©oTS Wl TENICH! Bt ARSI T 230 V SR &91% H<C@le I

LCR €}, I L=50 H, C=80 uF && R=40Q|
(MT ®M" o = 50 rad s71)

(i) I[EAoR efsray Refm =)
(i) R, LS C AToRR Nero [T 2o 9% IR IR A7 a1 |
(i) MYER (@ SEFA] FHRIES LC TR NS {3 orod %77 |

S el TETH G ARRETTE TAIET 230 V SR T W@ 4
LCR I$T, @AE L = 5.0H, C=80 uF € R=40Q| ((ieql =g
=50 rad s!) .

(i) &R ey Rda | »
(i) R, L € C AT IR [ AR G 9 er I e F@i |
(i) CFIE (T gl FAAICE LC FAeeid A [e] #ied %7 |

mamime . | 1 AR
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-,(d) What is the maximum magnification of a simple microscope ?
Draw a neat diagram of formation of image by a compound
microscope. Write the expression for total magnification of a
compound microscope in terms of L, D, fy and f,. What will
you do for getting large magnification ? Calculate the total

magnification of the instrument if f; =1-0cm, f,=2-0cm and
L=20 cm. Ya+2+12+1+1=5
1 T SR TR A oA e 2 (i SarEe 77 «ors 2ifef
STon (ZAR AfER Ba it | G (T SaEe 729 9 o L, D, f,
TiE f,3 HITS 4T T4 | OGS ARG #[kE ofit & sk@ne amor 3
sffRdq g F A™ £, =1-:0cm, f,=2-0cm 9= L=20cm |

GG T TArE I WA ARG Fo2 o (TN SeErEd a0
o o137 2eTR ~RER B W | B PR SR T @ AR
L, D, fo 9= f, ~97 ARG 2T Al | TiE HAFEN St T il F
Fa@? qEBA (G ~ARedq Ffa T A f, =1:0cm, f, =2-0cm <%

L=20cm I

(e) Discuss diffraction of light due to a single slit. S
(AR G femd e AEEIs! S 4|

HI(eTd A AT T forua Sioed afEat SiEnar SEi|

() (i) A circular coil of 30 turns and radius 8:0cm carrying a
current of 6:0A is suspended vertically in a uniform
horizontal magnetic field of magnitude 1-OT. The field lines
make an angle of 60° with the normal of the coil. Calculate
the magnitude of the counter torque that must be applied
to prevent the coil from turning. 3
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On replacing the circular coil by a planar coil of some
irregular shape the same torque is found to be applied.
How would you explain the matter? 2

1-07T3 3= wgefis GifFs ora 9ems 6:0A 2RE FHa3 451 305!
AARF{AfR W% 8-Ocm AP JERR P bl TAONA STAME 3
(07| CFY (FANA PR 94 TS 60° (@l R ©(m | FeHAA
el 9% Rt atarem el afom@is R wm stemt 4 | |

JETR FEHAND WA 9F TGN TSR PEANE T-0e] FEEAS
FSHOE 9 @iy FREA O AR BF e (@E o T |
F2ACol g R ey sfRar

@6 1.07T 93 779 Igeia G195 (FF 6.0A 417 927 741 307
ARG 93 @ 8.0cm IFIER JEIFR Po=! Serveid I [t
AR CFA (@Il $eRR AU W 60° (@0 TR WIR| FEE
YN IF IR T e el oo B AW aiel Al |

JORE FEAID T G FTe 17 TR P AR A7 TN
TERIbA T @Y TIR T G AR 5F A 2o (7l W |
= T Frer TRy TR 2 |

Write short notes on : (any two) . 2e+2%=5
53 ol fei 2 (fageear whr)
efre TR @Al ¢ (- 7f5)

(i)

Gauss’s theorem
SIITR 4

MECAT 74

[22]
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(ii) Series or parallel combination of capacitors

qEEd (xq7m Al WA e
QR (AR Al A T
(i) Conversion of a galvanometer to an ammeter or a voltmeter
451 (SESAReR @GR A ST oReE AAfRaea
@& ff HEreERoRE Gt SHIRtR A SHEIE Ak '
(iv) Fission or Fusion
frarem a1 e
fRcareE al e
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