3N ] .
Total number of pages — 24 CODE : 35T PHYS

~ (EN/AS/BN)

2025

PHYSICS
( Theory)

Full Marks : 70
Pass Marks :/\/’217 2"7’

Time : Three hours

The figures in the margin indicate full marks
for the questions.

Q. No. 1 camies 1 mark eaiR .........cosvivseevseesas 1x08 = 08
Q. No. 2 carries 2 marks each....‘ .................... 2x10 = 20
O. No. 3 carvies 8 marks eaeh .........occvsvssnvsnns 3x09 = 27
Q. No. 4 carries § marks each ..........cccccccoeeens 5x03 =15
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1. Answer any eight questions from the following as directed :

1x8=8
ROt S e widtr i Ser wfEa g
o™ SR @@ Sl eivsa Ten we ¢
(a) To electrify a neutral body, we need to or one
kind of charge. (Fill in the blanks)
1
(I G5! TS SRS FIRACET 20 TEONS @bt I oirolfes onger
391 A IR ST 9Bl A Sirelfge SikE B! WA |
(YTl 2% 77 71)
@I G5 IV SRS T IE TL0O G0 N Srolfes Syl
T4 A @0 (A @I q SeIfET ik T4 7T |
(92 o )
(b) Mention the fundamental characteristic of a conservative force.
\ 1
GOl THNS o GfeRe (AMHRICE St 41 |
G TFPNA IER (FT (@M S I |
(c) Which factor is responsible for drift velocity ? 1
G (99 AE D] FRE T 2
R (R G (I IO AT 2
(d) Obtain the unit of ] from the expression [ =j_ AS . 1

I=].AS oM FfBE [ 3 3 fef i |

I=j.AS =or aff A j-«a o3 fFda i
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(e) In case of an electron moving along a helical path what
determines the pitch of motion? 1

TR fee ¥ @B AR CFTe SR oy [z el e
FeaT sfere Wl I TAFER o e iy o Fefn e

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

#f% fi5e 1000 ARTE <O TR WM 2 A [Rye WiRe T2 Gree
SR, HI W= 591 301

*f% 5@ 1000 *”gE o TeaR 2 i 2 A Rge «Rike g
BIES 2% H-R W SR

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

pEAT FSE €T (F1 2 G5l (O3 (7 (FER AW
PEET TSR @3 1 «ft @3l (e5 W1 cwew afie

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

If i=1i sin(et-xz/2), what can you say about the phase
difference between v and i? Name the device. Yat+Ya=1

<51 #f51E {21 v=v,_ sinot @Ry @z Sifzare g =1tz 3w
i =i, sin(ot - 7/2) T, (STE v TF i3 AT 71 A1 e ofil f& 3'q
“fiff@l ¢ wifzsReE w9 &

& #fFe ReR v=v,_sinwt 9= oFR (agfes fCeiRm e &=

e | T 1 =i, sin(ot - 7/2) T, OFE v G @ AR W AL
e ofu & amre o eiRem 1w @

(i) Mention the missing term in Ampere’s circuital law. ]
afogram 2ée f@fae wugfe ez afd S =)
wfpanaa a6 ffure sude a1 zem Al S @A
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(i) Mention the condition where Snell’s law of refraction cannot

be satisfied. 1

A @6 56 e @l Fbre e Afesadm qifech drarsg ad |
e Gl 2 T Al @re (wer-a efevmrem Tifeft ararey 791

(1?/ ‘State one difference between interference and diffraction.
1

FAA N TS ere oF @5l AET S T4 |

TGP IR TS W& AR 96 SA12F S |

() Fill up the blanks in the following equation : 1

(rr)/ Arrange Balmer series, Lymen series and Paschen series of
emission lines in the spectrum of hydrogen in the order of

increasing wavelength. - <y : 1

2T e AdfETe Felm @FTEE aE (e, frsm cud] S Ao (T
Ffaam Sasimdre AEE |

ZiErEinea adfieice e @UrmE amm o, fem (ef @3 oee
(< T S| A |
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n)

nuclei. (Fill up the blank)

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

1

afit 751 #vee (A <10) e w1y (2 @6l 14 Mg 52 w0 corg

ﬂ«ﬁfﬁmﬁcﬁﬁﬁﬁﬁ@ﬁwmwﬁwﬁm@ﬁﬂﬁﬁ@@m@
T mwﬁ@%ﬂﬁ@?ﬁﬁﬁ@ﬁmﬁamﬁﬁmw
(Wa“/@ga@)

3 75 2w (A <10) Fefmm wye zw ool o Fefmm it 3@

| (9 7 FH)
What is the range of electrical conductivity of semiconductors
if the resistivity lies in the range 105 - 109Qm? 1

T wdHRAER @eeerR [fefe 1075 - 106 Qm T (9% TR @pfes
sffqaifzer fagle feam g7

7 SfslfFazE @eFor fgfe 105 - 106Qm = oiFw 9a agfes
sfFRifeor [T o 2a?

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

e
e
(a)

20 / PHYS

2x10=20
SRpiita were fral e webl e Ted TRl
TEATA B (REA (- 5 AT Ted Wi g

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

45l 7% “d 9 Ol T olfs (mEew 10951 TEged weaai ooz
B1E TS 1 C 4R Trall 290 fwwii 7w 2 (Tearhl (AHes 6w
El [ cﬂi) h
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e

afb 7@ (W o @l e ofs orane 1000 TegeE e W)
TS (G 1 C WK Tl 518 %€ 7ol Fisiva v (Tl (A 1w w7

/(}ﬂ Calculate the potential at a point due to a charge of 4 * 107
located 9 cm away. Also obtain the work done in bringing 2
charge of 2 x 10-° C from infinity to that point. 1+1=2
4 x 107 C SI4RISR @l 9 em ¥4 4 45| fqe fgaa wm @ 740
NS SRR | T€ [REYOI 2 x 10-9 ¢ wium wimrs wzemim weE

1)
T e |
4 x 1077 C T4 (A0F 9 em WA URF == l6 s vz wm sm 772
ACE TAN (A TE RGOS 2 x 10-9 C 4 SRS 72677 w7 v fef
RGN
(c) An electrical circuit is shown below. 2

TS G5l @feE TEAT (WYeT T |

=\

£ 5 - z wt =
5 G @feT Tl AT oF |

I
(A {
Lt D >
\’i “J\
(- ]
Show that
el @, o> 2l
TN "
@dle (4, \J 1’;‘-?-_,‘ R T
£ i . n d)
Ve Sl o 00 _ "y, 4 Ve
‘ . )

h+r, n+rn
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(d)”

(e)

20 / PHYS

// ‘
A battery of emf 10 Vand internal resistance 3 Q is connected
to a resistor. If the current in the circuit is 0-5 A, what is the
terminal voltage of the battery when the circuit is closed ?
2
10 V Afeai fis S 9 9 3 Q TART GBI, @RI [ DR
aole e 2 wng TETS @iz 0-5 A 20 TETR 7% T (AR
ANE Teaige eame

10 VeRanes R o5 36 @R 930 3 Q @I, <5 FHE] @
o ATAES TE OE | IENCE [T 0-5 A (A TEF 3% S9EE AR E
o Team 97

Write the expression for magnetic force F when a charge g
moving with velocity v enters a magnetic field B and then
define 1 tesla (T). Yat1'%=2
cafea @Bt TR g, § @R A TR B (IR (Fd Q4T AR I3,
BT a@ o 9fe B o R S| 1 oo (T)3 e )

T 9T T g, 0 @6 9T TR 9T B G G A I, BifEw
e A A FICdl 932 O (WCE 1 (B (T) R FACE| Wie |

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

m

where m is the magnetic moment. State the conditions for
obtaining (i) most stable position and (ii) most unstable position

of a magnetic needle. 1+1=2
(OEIEATE TR (@ (i 2o «few oo Mam v oo 31 281 3% m
oA GifFE ovE | F 5AT JTER (i) SibiEelE AfEaes s@Eie Wi
(ii) BHEETE ffm Ta%F (@[ Feragn! Srae w4 |

cerEl T @ (5l 2 « e Frare @@ oW 51 20 1 @@ m =
G @wa | 97 pEaa A (F9E) () @ (A0S faren sEgF 9K
(ii) FELE iEE TP AlenE eulE S T |
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(g)

(h)

20 / PHYS

From the diagram shown bLelow, made by a conducting wire
MSRN and a movable wire PO, write the expression for magnetic

flux ¢, through PQRS. From it obtain the expression as
&, = Blu. Name the quantity Blv. Yor 1+Y2=2

~ =

R Al qerm SiRIZ S MSRN wiE auF ifediE wm pQa Al

(SAR T (02| PQRS T W& #A (2 (AR (G174 T3 ¢, % 20 F1(TH]
o1 1 23R v oryeqt @ iR Ry 5 @ ¢, = Bly | Bly ##75@ A
favar

A7 5t @ ARQIR o MSRNV =2 =5 ofeim = PO-47 4Rl

ST <91 AR | PORS-G 4 f7a #i 208 7 eql Gz g, <7 2]
MG A | & (AT (THle (@ =T Ke 51 7 6, = Bl | Bly aiEina

ae el |
I

J
l‘ x g

ON

An inductor of self-inductance 44 mH is connected to 220 V,
50 Hz ac supply. Determine the rms value eof the current in
the circuit. 5

44 mH FTAMEIE G5! 220 V, 50 Hz Tevia 79(€ 717 390 (7% | TEa 10018
2AZA 9% asfgma am fae @

&% 44 mH FTEEAMESE 220 V, 50 Hz be7d 7%

-

AT =2 T

s = (
TEANOLE ANZA 5T Fsfarma wfe wefa 772

[8]



7
(Y7 Show that in the case of spherical mirrors [ = R/2, 2

CTed! (0 (oiieqientd witAled CRI$ [ = R/2 |

(e (4 iR wel O f = R/2 |

() What is the focal length of a convex lens of focal length 30 ¢m.
- contact with a concave lens of focal length 20.cm. s the

" . . c;"'"— .

system a converging or diverging lens? 14 =2

D \ 30 om wHE i Ses (@79 @9 20 cm FHE G Gaed wm @z
FE QR (R0 | (ET SNIGE Hger] g (e e ¢ ey cemive

TEH (A SR ?

P
<%
) \/’:/
\
5T 30 om GEEP 0t Sen @@ 990 20 om (TR it waes
(FrEE A ai T | @ eleoR FNGET (HIFN (i) T AawE
@0 TG ] T ?

-

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

(i) <51 =irTe oo i (i) QIR Ten (T Sielfew Fies Wt aferrs
Al aErE oa S w4 |
(1) 51 AAraml e @ag (i) a7 Bee @I eiview Auee warsm alfess
a7l (A G [od e Sl | |

()  What is the de Broglie wavelength of a bullet of mass 0-040 kg

travelling at a speed of 1:0 kms™! ? 2

10 s wlera affs 440 0-040 kg A9 ANEA e GO Y g wazsindi
faam gay
1:0 kme ! e sif e e @) @afis 0-040 kg Oaa I welld Ofl F3 Gasindi

a-

Ve LraY
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(m) Draw a graph representing variation of number of scattef'ed
particles detected with respect to scattering angle in a-partlclel
scattering. 2
a-3f Rngeere R @@ s fvgas @i #@ee e AfRada 2,
AT (7Y O B4 (e |
a-aTE vz Regfae @i wian fvge g 7 e off@ea 23,
OO (@7 & (TG | .

(n) Write few lines on nuclear force. ' 2
FeFm v/ et @R Bt |
oS T S os AR (el |

(o) Write at least one line on each of the following and name the

materials : 1+1=2
(t) E;>3 eV and (i) E;< 3 eV. ;

TS T @vie SIEE: TSI (o=l wies el s 7 foifa ¢
() Eg> 3 eV &I (ii) E,< 3 eV.

Fraieefm o wwe: «ol A @1l «ag 2re TRCE AL T
(¢ ¢

(i) Eq> 3 eV R (ii) E;< 3 eV.

3. Answer the following questions : ' 3x9=27
TeTe WA RS Ted Al 2
frEre emielem e (oAl ¢

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

(i) Estimate the number of electrons transferred when a
polythine piece rubbed with wool is found to have a
negative charge of 3 x 107! C. 1%

(i) TE G| (APies SiHR (@RIGE @F FAMR A 9 |
(i) Afeem 51 @Bl TETa 9g@ were 3 x 1071 C TFH Al g e
ZE FRIEAS 2CEgAa FAy el @4 |
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L]
i

" il ’ " Fn ot st i R
b oAga (aqilea wiEm b - 9% Biel A

(I) l.;‘w-:},

(i) aafh wfafara ‘L}«:;q G fral A T B 1) O @ Asga i
-’.iiﬁc_l et ¥hilelas FIGeaar Raki| f".;n"f" Al

OR | @24l | w94

Two parallel plates, each of arca A, separated by a distance d have
charges Q and - Q on them respectively, Considering d? << A, find
out an expression for capacitance of the system. 3
r'\a HAAE (8D Gl C) T ~ O _,”;ﬂqu,, T Jf dil A (EZIEF F/f‘f?/ A7
d Ta4TE Ts | d?2 << A jﬁ iz T AEEIhia AFaEa Ahl Az a2

b A (26 FE Q G -Q Uik e @k dfele A crrwafafan wwei d
RANH W | d? << A A a3 fea Azl amen @ 2w a4 Fefa wa
(b) } In the diagram shown below 3] 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 3
TeTe (M44d @luFa AeEioR A Fae 31 e s =Rz et
zAlfes frea el S 13 7RIS 2% &40 W (yeal | 7t 2! @
T 2 Q T (ST 14 TR Fefa w4

T (WA @arEa wesing A e 3 1Fmye wrae Farg | Tesiice 2aies
fagrea sl @ac 147 AR 43 T A9 (e | 7 et @ T
2 Q) T3 SEE <7 AW T FE

(N 31 A

X

W~ 4 -

AAAAAA
YYYVYY
k‘tl\?’

o
'\
™

T
?
=
=
<
<
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OR / 723 | waal

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=gE, where o is the conductivity. 2o+ V2=3
1 p @igFel, | (9, A SEORE W€ R ) [@l6q GTin ARAEE 92 999
AEre Ve ennel 71 2, (918 (169 (@ @yfes ¢ram 9 E = jp,
TS j T 2[R Y | BN (MYEA @A [ = oF, T© ¢ o7 ALl |

M p @IEFOE, | W, A SFFREE G8 R (6 @GR <& ARIER 92
¢ MYV Reqm el 79 2, OiEE (dle (@ (e CRed Wi
E=jp, @IE j 2 42 g | @fbe e @ | = oE, @A o &

ARl |

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
Gf*olaiae T AFRI Face! 711 | 40! R IR 1 Ry daifze gem
AffIZR AfEFe r R o @Ol Ko (G (%@ oo 9411 O3 GTae
CFEA TN SRCER (R esae fames e aae

wifeermiE a6 TR A @l | 9 aRER 3 1 [ge wRifes sl
AfFarzia aizE r vace A @30 Jre Gifs cRa A9 @ 98 Gree
(FER A TEva R e feim da wa e

OR / #z4 | @24l

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

20 / PHYS [12]



PN (M) 3 wiees funl | alfe (il o 99ae 152121 (i) @i aep i
U (i) QG| un{gqéfﬁ}j siiefd s (GIfFw CRaraeiE SsEs maEra foa
TR |
PR (M)-93 kel e | 3l Afes Gifes caca e (i) @l
WIRFS @R (i) 9F SWAFFR Mda A GFE Craaan sia
@R T foa Sl |

fé—ﬁtion one difference between an AC generator and a motor.
Draw a neat diagram of AC generator and indicate there (i) the

coil, (ii) the slip rings, (i) the axle and (iv) the carbon brasses.
' 1+4x%%=3

Bl ARGST 2@z BerAmE W O oI WES A Bl #he S 79
af5. 21g Tesime GO ARER Ba T IR O (1) P, (i) B R,
(i) §€ WF (iv) IR A e = |
gl ARl eRig o IR b (OER T4 AH o Al ey
F@ G @ ek Seimes AR b ww sw @fvce (i) Feal,
(i) @A R, (i) srwg @@ (iv) FE @ bize T

OR / @z [ @8

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) =ddy currents

(tv) Hysteresis

4] FAMEEASE (Fae ©ee Wl e fofAb e TGN 9 8
(ufs viiE)

(i) TIE<E YT

(i) AR (4

(iii) «fe =arz

(iv) e

20 / PHYS [13] — i Contd.



o

& FEelita oaga N greul (-] feafba o IeEbel T
(wfe FA)
(i) I Wb
(ii) TR (Y
(iir) af eRIE
(iv) ReTeipme
\(7/ 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
= S T

y § R

ny (F5EF) WIE ny (70 AT 72 NG 790 Tl R & Aide
G4 (IR Ao G5 SRR eifod wfbrzl (rged (3

B 0 =R

3

v u R
n, (FI593) GR2 n, (TSR fTRIET 12 TE 52 71 R ©I8 G
G (TR 7T 96 IRR e TWHR| @€ (3,

. W el
v u R
OR / 72! | @2t
Find the position of the image formed by the lens combination
given below. Yot+1%=3

e a5 ARG Ston Tl efelwe sree fdfy e
fraffe @™ e 9o a1 afefaba sezm fdy s

@) f=+10crrh [7 f=-10em
<—300m—€/ B

k—5 cm—s
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() State Huygens principle and define wavefront. To represent a
wavefront draw a semicircular line of a suitable radius. Now
draw the next forwarding wavelront by drawing a few secondary
wavelets after the time . The speed of the wave is v.

1%+%+1=3

Qe Nl Bl S wakapa el frl | @bl wAeseeE JEEE

(oIt
(1] Gk W 7 TR PGS NI (R AT SRIPFYAT! et | waest wfe

vl

\

LT ST (@A G S W@ WIS | ST @RI
T TG JYPICER G0 ST (@ 5 Tl | 99 @A (0T 12

(7ol % ST ¢ ANCIR 17 910 29T oS SRt O | 55w wie vl
OR / 73] | w94l

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 12 cm. — 3
29167 fa-faw #1911, 600 nm SaoTTA @] (vifgd AR T (z | AW
{27 Vb a@eit 0-28 mm O (FEa Sog #16a s vod Segs «(h9 yag

12 cm 23, (9% fowaem il vag Fefa 541 )

Tae-aa f-fem T 600 nm SEEcAR Gaad] Sl a@glE T e
afvi feu vfba A 0-28 mm g4 @y Seger «fa (ura vod Sege A
yeE 1:2 cm @9, OEtA fou (A0F A gy fiefy a0l
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What is stopping potential ? Answer the following in short :
1+4;(1/2::.3

1) Is the stopping potential Vy a definite value of retarding
potential for a definite frequency of incident radiation but

of different intensities ?

(1) Whether Vj is different for different values of frequencies
of incident radiation but of same intensity ?

fij Does the saturation photoelectric current for different
frequencies remain the same ?

. Define threshold frequency for a material.

(i)
o

z7e et e ooe PEFITT B Tes ¢

) QEE @ ARER [ O THRIES Sivfes (HisE IR dfetss
Tea @3 e TF" TERaes! few e

({i) CECEe ([ TAIER 8 G SRR SPifee (oess IR VoI aW
R (@ W (W TR ‘

(iii) S @O0 TR AR SR @T MAE 41T G0 AR 2
(iv) AT FT=ARII 7@ T3 |,
sfeaas e 1 Frale aeres 7w Ter s ¢

(i) fen fon ARTAR T8 992 F=RKER Wefes i o afass
e s fs fffe TR TZRaeE! {ea e

(i) fen fom wmiraa fow @92 dRtE Geifes SRR @ V, 93 TF

(iii) fen fea w==micaa oo arE apfes wofe 4az a3 A By

(iv) A ESTRNTCE ARG WG |

[16]



OR / 727 | @24

The work function of caesium metal is 2-14eV. When light of
.~ frequency 6 x 10'Hz is incident on the metal surface,
photoemission of electrons occurs. What is the

(i) maximum Kkinetic energy of the emitted elf;ctron

(i) stopping potential ? 1Y2+1%2=3
BRI ties I 2:14eV 1 6 x 1014 Hz F=IEA (AA157a 49061 #4
TR oo R AW | (SR R FifTes! e v ¢

() oo Zregas Ao sfﬁrﬂ“—
(ii) en%q-a?fﬁ—a

e aigg PRETeW 214V 6 x 1014 Hz F{715a St 4ol (A&
TOIEREA ofe 0 A | rRee Mo AReR [y s ¢

(i) Ffe TEmieR AR Ao
(i) efoase-eq

(h) State (i) Bohr’s second postulate and (ii) 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,) Yot+1+2=3
(i) @7 T TR O (1) #mid ©HRaIF 4Fell SNIRCER Tl IIF FATREIH!
T 9| O 398 FHAGRO0! IR IR AR NG 1, NG noww
Tam FEAT IR AT GBI RGN (I SRR01 (FIRIBI 56! fefy st
(ufe VUp)
(i) 7z S #Fd G (i) e CAE AiFell elda Al aE Al
Tra aal | @ aE TR ARRIE A AR odEH T, AP o
gER ArEeirel YA AT G ASGE (FE GARR (PRI e [y
F@ | (Bfe v,)

20 / PHYS - [17] ‘Contd.
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OR [ @241 | @94l
Obtain the binding energy (in MeV) of a nitrogen nucleus

\“N) given
m('IN)=14-00307u
m, =1007825u
and m, =1008665u 3
ARi R Fefa (V) w=wW e (Mev aFwe) fida =11 fra @z
m(‘;N) =14-00307u
m, =1-007825u

SFE m, =1-008665u

Afzcticem FeeR ('3 N) @@ < (Mev vte) Fifa et | (rea v,

m('3NV)=14-00307u
m, =1-007825u
a7t m, =1-008665u

Draw a p-n junction and its symbol. Explain how the barrier
potential is formed across the junction (in short).
Yot+Yo+2=3

5 o Gl U ZUA 20 % v T4 | SIS 2ibE Rew [
1’»; v i<yl 4l (5el%) |

@6 pon TR @98 G D€1D By T Fe | TeAlbee bk e e
A% 28 WG Al (FETH)

18]
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/What do you mean by rectification ? In how many ways this
v can be done ? What are they ? Draw just the output waveform
of a half-wave rectifier. 1+4x%=3

R e & genl e (@ReE OB R ofiq #lifa e oisregn! B R e @b
TR W (@@ SICT5[5 ORI 7l G 4 |

TR e o [ @I W2 WM e o@E T (@e A o
T OB wesm W (R SICH5(T wAEE Fel OE A |

4. Answer any three of the following questions :
oS W eRPTIRR fAr fofabe Tes Al ¢
Fete emelem @@ feafba Tex wie ¢

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

E =

2P
—; (r>>a) 1+1+3=5

4r e4r”
s ke &2 TR fre-ames e ) @O ReRS (SRS oR 7
AT A4S b T 7Y P 0 (Fg oee [Maiawid dan 4 |
E = al ; (r>>a) 4

3 ?
Are,r

(waiea e 1y @7 fatae-grEa wKel Edl | @ e (W (A -
wrE @ @@= wEr fy pre (b ¢Rd MURie @ A 3l

(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 1'838. - 1+1+3=5
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A series LCR circuit connected to a variable frequency 230V
" . source as shown below, where L= 50 H, C=80 uF and R= 40 Q.

s -

* (Given w=50 rads™!). 1+3+1=5
(i) 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.

woe Tl TN Bl ARSI TR 230V SR Fere Al T4
LCR T&4}, T8 L=50H, C=80 uF =& R=40Q|
(ﬁmww 50 rad s71)

TSR aferaiy w51
(11) R, L OIF C 2o W&o [Ked Aeq 9§ 5w aW fefa a1

(i) (MG @ SERN] FRIES LC ST Mres [eq oo %77 |

T e TEANH I ARTETNE FoRIED 230 V SR A AL T
LCR 941, @A L = 5.0H, C=80 uF @& R=40 Q| ((7eq |
w=50 rad s7!)

(i) FE0a aferEy R F@r
(i) R, L <R C Uroras Wicd eq #1err o1e sfem 9 [T @i
(ifi) (TG (T TEAIT TANICERT LC AeER A [ed 2% 77 |

R
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What is the maximum magnilication of a simple mlcroscope v
Draw a neat diagram of formation of image by a compound‘
microscope. Write the expi ‘ession 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; =1-0em, f,=2-0Ocm and
L=20 cm. Vot2+5+1+1=5
G\ e SRl TEa A AAfqada e e o cmared g e wfefay
N (R e e el | @O CTfle wEde 18 5 A L D, fo
wiE 7 WEEe o 9 | ik sl s g 5 @i a@nr 90
sfffad Ml @1 7 f, =1-0cm, f, =2:0cm % L=20cm &

G Fee SRR IR A ARG F9? GF (T SEarEe A
eifsf oton zeam »iker Bba Siw | «3fo (e Sarl IE (6 sifada
L, D, fo €% f, a8 AR 4 S | G AE N6 T o F
@ ? qEHT (6 +iwd [ofg @ W £, =1:0em, f, =2-0cm &K

L=20cm 211

Discuss diffraction of light due to a single slit. , S

_cWam@m@Wﬁﬁm OGRS

SCEAR @ aWE @ orwa SRed AfEil STEnal |

0
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(i) A circular coil of 30 turns and radius 8 Qcm 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-:0T4 3 Sfsfits (51faa (v Q27s 6:0A @4z FfpaE <6 306
AR S 8:0cm FPHIH JaIFE P @bl Teraeie Grag a4
TR (¥ (RIEATT P 7193 Fole 60° (i T @ | T
¥l q% IR e (@]l eferary 5k S il 4 |

JEIFT PEHID! T GF FAASET ST PEANE -7 DTS
PEGR LR [y TR G ARWR T 4TS @R el I |
T of Rewca i <= e

G5 1.0T 43 3[q Segliie (5185 (Fd 6.0A 817 324 T4 300
AT @32 G 8.0cm TP FEPR P! GeTFeI Jfewa A
TR | (FG @A Tk TR A 60° (T FER WIR| FOAE
Y % I T ACAS 287 AfSraid TR WA 19 FR |

O PN S G 0w 7 ST PYET| AR -0 T
PuFIA I @Y TR T @72 AR T e e ol |
M fi Frelta PN T2

Write short notes on : (any two) ' 2%+2%=5
59 (o i ¢ (Riepicar 7on)
e OREl (@102 ¢ (- 7f5)

(1)

Gauss’s theorem
I 74
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(i) Series or parallel combination of capacitors
YR (R Al AN ]
larara (ET1E A AN I

(i) Conversion of a galvanometer to an ammeter or a voltmeter
1 TSN @fR A SRR AIfR<en
a3 AecemitrE oo SHtR A SHRbiE Afada
(iv) Fission or Fusion
RSIEREINEID
e it sgeae
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