CBSE Class 12 Physics Compartment Question Paper 2020 (September 22, Set 3- 55/C/3)
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SAFE Rl ZoqHH (m) = 9-1 x 101 kg
=< Wl geI0M = 1-675 x 10727 kg
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General Instructions :
Read the following instructions very carefully and strictly follow them :
(1) This question paper comprises four sections — A, B, C and D.

(11)  There are 37 questions in the question paper. All questions are
compulsory.

(111) Section A — Question nos. 1 to 20 are very short answer type questions,
carrying one mark each.

(iv) Section B - Question nos. 21 to 27 are short answer type questions,
carrying two marks each.

(v) Section C - Question nos. 28 to 34 are long answer type questions,
carrying three marks each.

(vi) Section D — Question nos. 35 to 37 are also long answer type questions,
carrying five marks each.

(vit) There is no overall choice in the question paper. However, an internal
choice has been provided in 2 questions of one mark, 2 questions of
two marks, 1 question of three marks and all the 3 questions of five marks.
You have to attempt only one of the choices in such questions.

(viit) In addition to this, separate instructions are given with each section and
question, wherever necessary.

(ix)  Use of calculators and log tables is not permitted.

(x) You may use the following values of physical constants wherever
necessary :

¢ =3-x.10% /s

h'= 6:63 x 10734 Js
e=16x10"1°C

Wo = 4T X 107" TmA™!

eg = 8854 x 10712 C* N1 m™

1

4
U

Mass of electron (m,) = 9-1 X 10 kg

= 9x 107 N m? C2

Mass of neutron = 1-675 x 1072/ kg
Mass of proton = 1-673 X 1072/ kg

Avogadro’s number = 6-023 % 1023 per gram mole

Boltzmann constant = 1-38 x 10723 JK1
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12 : 719 15T T Jci 94 H Gad 3718 39gh [deheq g1
1. 99 fopHl n-JR & AY=TeTeh o d19 | gig hl Il g, I 1

(A) TXh SIFCHI oh! TEAT §¢ ATdl & TR foati shl &1 9e It § |
(B) Taeri shl T&AT 9@ SITdl & 3R Ui SoideiHi ohl T&AT ¥ Tl @ |
(C) Txh SoiareiHl 3R foaati <kl T ufEfaa &t & |
(D) W SoiagHl 3R Taadi GHI sl F&I1 H 99 Jhg gidl 3 |
2. N M@ H TESNH THY Hl Sl &R ARG ¢ T 8 a0 8 dshavl
aqiu T & | g0 9§ form HehAur H STieRan ol % BIEH W1 IcdsH aET T

3 ? 1
n=>5
n=4 - e
- 3 - v - ].5 eV
= IV
n = 2 v = 34: eV
| 111
] v —~ 136 eV
(A) 1 (B) 1II
(C) III (D) IV

3.  ohis ATAMRTG vl fohet rafsrd Twmar qfesh gy i gfespren & 9 @i 2 |
78 fordt 9 F &1 3ya &ar ® | Jfe fordt wes ufgemr =1 ger feon sie, @

AT U7 9 & &1 SATT 1
(A) F (B) 2F
F

(C) — (D) 3[HA

9
4.  TorHl S9N o HEY H iz Ragehl o1 g3 8 | Tohdl <i¥ 1 IUAM ek SHhI
gfdfers gt ‘& W feyd foodia e o ured foram w2 | e Ragsht 3R 3Heh

yfdfers gH1 S99 |18 % &, 1 3T U ¢ o ¥ shl BIkE gl 2 I
d d
A + — B 4+ —
(A) z (B) 5
d d
C D
(C) i (D) -
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SECTION A

Select the most appropriate option from the options given below each
question :

When the temperature of an n-type semiconductor 1s increased, then the
(A) number of free electrons increases while that of the holes decreases.

(B) number of holes i1ncreases while that of the free electrons
decreases.

(C) number of free electrons and holes remains unchanged.
(D) number of both the free electrons and the holes increase equally.

The figure shows the energy level diagram of hydrogen atom with few
transitions. Which transition shows the emission of photon with
maximum energy ?

-]
1
C -

_0-85eV

-
1
N

11

v —1-5eV
IV

v — 34 eV

-

1

o
B>

=
[
DNO

I I11

1 v 13-6 eV
(A) 1 (B) 1l

(C) 111 (D) IV

A charge particle 1s placed between the plates of a charged parallel plate

capacitor. It experiences a force F. If one of the plates 1s removed, the
force on the charge particle becomes
(A) F (B) 2F

F

(C) E (D) Z.ero

A window is provided in the middle of a wall. Its image is obtained on the
opposite wall at a distance ‘d’ from it using a lens. If the window and its
1mage are of the same size, then the focal length of the lens used 1s

d (B) +C1

-
]

(A +

4 2
d d
© - D -
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5.  URFH H foUMTeEe H f€yd i Wil U IHREE & m; AR m, GIHMEl & G
UM | for@iugd BId1 8 fSeh 97 YA 8 | 39 U § Hag ¢ Sl quIeed] i

U & 1
(A)  my/m, (B) mgy/m;
(C) 1 D) jm, [/ /m,

6. m,; 3 m, GIHME &I HU T FHH AEW & | I= foH ¥ fa9ar=r V
caNd Sieh L fohtll Toham™ bl & B % & 3§ e s T g | AR
J SRAS: 1, AN 1, AT o6 I 9T T 0T Hd &, 9 m;/ m, 1 AH & 1

(1 \ r.V
A |2 (By -
\r“ 1'2B
[ \ r2V
© |+ D)
\1"2/ I'2B

7. 9 U WU i GHR dfgeht GeariE et st & U @ gaitea 3 | Sl @
AN T@d ¢ 911G | Gfgehiatl & o= o qaed i o 0 frel wrdgq
TSt Sl HiATCSE L (AT 7T 8 | UHT i oh q94Tqd. 1
(A) GYTE 9T e 9¢ 0 |
(B) UigehIl o ste Tae]d-&F &@ STQ |
(C)  FYTiE i gridr =2 St |
(D) YfEeh1sTl o o= favaTat ¢ S |

8. el zomgi o Freht =g 1 2 sifvehl aied guE ¥ | Sed At g @

$Toh/3eh! T & 1
(A) TSt Sl (B) Rger gam
(C) ger am (D)  SHI{F I

9. I < Tgerll TAM W, < FIdl ¥ AUl Hidl g3 & qUN o Ug 6 fhwal @l
ﬁ@aﬁPaﬁithrwmzoaﬁTg%lPaﬁqutcﬁglcnaﬁwaqgmﬁ
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C 1.2 &2 D 2:1
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S. A heavy particle initially at rest splits spontaneously into two particles of
masses m; and m, having non-zero velocities. The ratio of de Broglie
wavelengths associated with the particles 1s 1

(A)  m,;/m, (B) m,/m,

(C) 1 (D) Jm, [/ jm,

6. Two particles of masses m; and m, have equal charges. They are

accelerated from rest through a potgltial difference V and then enter in a

region of uniform magnetic field B . If they describe circular paths of

radii ry and r,, respectively, then the value of m; / m, is 1
2
( T, 1 er
(A) == (B) B
1) '
2
( r, \ I'12V
(C) = (D) 5
\rZ / I'2 B
y An air-filled parallel plate capacitor 1s connected across a battery. The
battery remains connected and a dielectric slab 1s inserted inside the
capacitor to fill the space completely. Then the 1

(A) charge on the capacitor will increase.
(B)  eleetric field between the plates will increase.
(C) capacitance of the capacitor will decrease.

(D)  potential difference between the plates will increase.

8. An electron and a neutron have equal de Broglie wavelengths. It implies
that they have equal 1
(A)  kinetic energy (B) linear momentum
(C)  linear velocity (D) angular velocity

9. In Young’s double slit experiment, the interfering waves from the two
sources have a path difference of 0 and Z}L at points P and Q on the
screen, respectively. The ratio of intensities at P and Q will be 1
(A J2:1 (B) 4:1
(C) 1:42 (D) 2:1
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10. TRl =Teieh TR okl Tohel 1 hl 3ATehid | HIST 7T & AT GHL GH TFaTs o dR
<l g hl IAThid W HIST T & | Iig §4 H1 ¥ FAM 9I¢ Yolied Bidl &, dl

gTch ESIeh!Y SATEUT k1 AT BT 1
(A) 2:m (B) m:2
(C) m=m:4 (D) 4:m=m

T2 : 39YH I G Reb €11 BT Gid BT |

11. S dd H PUH ki o [0 Wadd i FreIehid Y g2al & fopedt fHfved
T T &4 B SHEd: AMa=Id 8l Al 8 | 39 TIH 9 Afd shiv &1 94

2 | 1
12. fordt tere ot faada g #, fagda ed & vom fAfess w & & @ o
g 394 8 1Al 9T b o9 rad T AR BIdl & | 1
13. BESISH THTY] H %his oI n = 3 %l 3TEEAT H n = 1 h1 TEYT T Hedl 2 |
39 SAFSI oh hIVNT FAT H giEde g | 1
AT
feRelt 9Tl e 10 g Bl Sl JoTeh Jg | 1
14. I < Tgleil M i, B, ATA AR I Thavfi Jehr3l Hidl sl Tsh 91 H Teh ohl
ST hieh, ohal TRIT 8 | U o JehTI oh Yh{U H sl TS ol
M TR aT BN | 1
15. p-nﬁﬁl%%ﬂamﬁ?ﬁ ﬁn-Wﬁp-Waﬁaﬁ'{ﬂﬁﬁ
Uk sl Y Bidl 2 | 1

12 : [HE71cTRad J91 & I ST

16. IS UA [EH! [€.91.9 (emf) ‘E’ 3TN 3T=dieh UdUY ¢’ 8, TRl @1 giadi
gfatge ‘R’ [0 4 9aieid 8 | ‘R’ oad o ®9 H 39 JfdUesh o H0 «®
favg grg v’ o fa=ror =it 29 o fu e Eifeu 1

17. Tordt teamfeea ATi4eh & SHATTG & o1 ShH e SR—T 9T &

X 3
D1 > D2 > D3

¢ D, o1 TTHTY] ShHTeh 3T GeqHTE TE&AT SHASM: 72 3 180 8 GAT Dy w1 ITHTY
ShHTeh 3T ZeIHT EEIT HAST: 71 3T 176 &, T YT x hl g hIf9U | 1
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10. A conducting wire 1s bent 1n the shape of a square and another wire of
equal length into a circle. If they carry equal currents, their magnetic

moments are in the ratio of 1
(A 2:m (B) m:2
(C) m:4 (D) 4:m7

Note: Fillinthe blanks with appropriate answer.

11. A magnetic needle free to rotate in a vertical plane orients itself
vertically at a certain place on earth. The value of angle of dip at this
place is . 1

12. In a single slit diffraction experiment, the phase difference between the
waves originating from the two edges of the slit at the first minimum of

the diffraction pattern is rad. 1
13. An electron in hydrogen atom jumps from state n = 3 to n = 1. The change
in the angular momentum of the electron will be : 1
OR
The energy equivalent of 10 g of a substance is J. 1

14. Young’s double slit experiment is performed by using green, red and blue
monochromaticlight sources, one at a time. The value of the fringe width
will be maximum in case of light. 1

15. The potential barrier of a p-n junction tends to prevent the movement of
from n-side to p-side. 1

Note: Answer the following questions :

16. A cell of emf ‘E’ and internal resistance ‘r’ is connected across a variable
external resistor ‘R’. Plot the variation of voltage drop V' across the
resistor as a function of ‘R’. 1

17. The sequence of successive decay of a radioactive nucleus 1s shown as
under :

X B~
D1 > D2 > D3

It the atomic number and mass number of D, are 72 and 180 and those of

Dq are 71 and 176 respectively, identity the particle x. 1
OR
-55/B/3 . R A P.T.O.
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et ewu U d49 a6, @ fafye gert o fau fordl wehanfi gerrst bt @ fafse
STl Bl IUINT hich YhI-fdgfd G/ AR IIIH dleedl o foa=wur ol

f=fUd v 8 | S9H 9 39 2 Ishl Sl YgANHE S F0H e o fau 2 1
T A
1
3
O V

18. 3IUSCHIS 15 o hid (TAM) H &1 iy VI ol fohel foma &1 9y 4
IrEdfdes gfdfers a1 8 | I 9HEd SIIEAT ol Aqddareh 1-7 o [hEl ¢d |
g fean S, ot ufafera <t gepfa @ = e g 2 1

19. @ ¥ f9a 919 W & Areieht X 3R Y & I — V 7fyereriores gre e 8 |
FT AR h TSIl TR oI Fe & | 39° © hid-91 i 37(eeh JidleshdT o

qer-hl 4T & ? 1
I Y
X
O >V
20. YAl o SI ATk <hl YRHTT fiigu | 1
Qs @

21. 3 TOR-Th T TUIN o YR ol TGATHT g e & TRt Uik § 3caal Toham
ST Hehdl @ 3T Tcdeh bl Teh ATIAN QT 2

(a) e T OTq ¥ e W 3= S % o 6 s
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The three curves shown below, represent the variation of photocurrent
and applied voltage for two different materials using two different

intensities of a monochromatic light. Identify the two curves which are

for the same material. 1
I A

O \Y

18. A biconvex lens made up of glass of refractive index 1-5, forms a real
1mage of an object 1n air. If the whole set-up were immersed 1n a liquid of

refractive index 17, then how will the nature of the 1mage be affected ? 1

19. The 1 — V characteristics of two wires X and Y at constant temperatures

are shown in the figure. The two wires have equal lengths and diameters.

Which of them 1s made up of material of larger resistivity ? 1
[ 4 A%
X
O >V
20. Define the SI unit of capacitance. 1
SECTION B

21. Identify the type of electromagnetic waves that can be produced in the
process given below and give one application of each : 2

(a) Bombardment of high energy electrons on a heavy metal target

(b)  Radioactive decay of the nucleus

o P L= P & FD R O S e = H e L P e = T
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22, 3FAAIE W TehEt LCR 9uft UiUY & Uil ek <hl TRUMT TTRgU | qiqy =l
HIATG A H foHT i3 Iad ohT TUIAT hieh sl QAT A shl @ faier

gasy | 2
23. gl fo=g 3TEY q 3 — q A (0, 0, —a) 3T (0, 0, a) W feyd 7 |
(a) 39 TGN & hRU HIGHS 8 1 Te=0r ShifrT |

(b)  Tor®l qdiequr 3T g i foig (1, 0, 0) | (0, 0, 0) dh o S H fordT T
$T 1A HITT | 2

24. (a) 47kQ + 10% e Iiaigeh 9 91T I dTel J91 SUS[ T shH SaTsy |
(b) WA % 9 g qurgH faiRgu St 38 A gfdiys a9H % T 3ug®

Uerd o9 8 | 2
25. i< 1T 7T q2AT 1 HRUT MY : 2
(a) TR SIS 1 fo=d FfY & p-heteh 3 n-%eleh bl TcATHH HIfed hidh
fepam STTar 2 |

(b) / UehIiSeh Al o HEAH hl Wifd ITAM T IH It BIISHTS
qyHicisreh I=E § J=ied fhdn STdr 7 |

HAAAT

qR9Y JANE. hl TEFdl 9 U 999 U [hEl [Hfdehid p-n Y SIS
FHRITY hl sIReAT hIfSu 3T g9ehT I — V Tt Eifdu | 9

26. I3 UsANfFea ugred =R fg7 0 et 3791 g geaHH ol % T Y @ Al
2 | 39 9gd 1 I8 Hifdeh GoIHM 1T <hITSIC ST B8 Tl o I9amd oee 4 g

ST | 2
AT

MTR-ATEST T H, 5:12 MeV Sl &l i o5 TRl Meg & AT (Z = 79)
W IYNTHA HLdl 7, &Ifores foum | 3mar 8 3 TR 31t fesm Sopfua =@ 3 |
ALY 1M T o-5h0T oh HehedH ITNTHA shi g FATd shifWT | 2

27.  Tafy= TRl o oI gead™ F&AT ST HaH AR T894 Holl Tid et i
U6 ©ieT | 39 I3k o HEY 99 W § US4 aTl AT1eh A9 TART Bd &8 |
SATEIT <hITTT | 2
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22. Define ‘quality factor’ of a series LCR circuit at resonance. Suggest two
methods to double the values of quality factor without changing the
resonant frequency of the circuit. 2

23. Two point charges q and —q are located at (0, 0, —a) and (0, 0, a)
respectively.

(a)  Depict the equipotential surfaces due to this arrangement.
(b)  Find the amount of work done 1n moving a small test charge q
from point (/, 0, 0) to (0, 0, 0). 2

24. (a) (Give the sequence of colour bands found on a 47 kQ + 10% carbon
resistor.

(b)  Write two properties of manganin which make i1t a suitable
material for making standard resistors. 2

25. (Give reasons for the following facts : 2

(a) The zener diode 1s fabricated using heavily doped p-side and
n-side of the junction.

(b) - A photodiode used as a detector of optical signals, 1s operated
under reverse bias.

OR
With the ‘help of the circuit diagram, explain the working of a silicon
p-n junction diode in forward biasing and draw its I — V characteristics. 2
L th

26. A radioactive substance is reduced to of its original mass after

4 days. Find the critical mass of the substance so that 4 g of substance 1s

lett after 6 days. 2
OR

In the Geiger-Marsden experiment, an o-particle of 512 MeV energy
approaches a gold target (Z = 79), comes momentarily to rest and then
reverses 1ts direction. Find the distance of closest approach of a-particle

to the target nucleus. 2

27. Draw the plot of the binding energy per nucleon as a function of mass
number for different nuclei. The nuclei lying at the middle flat portion of
the curve are more stable. Explain. 2

P T4
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28. (a) Torth fortecita TfcTenid 1= H 3oll JUGT hl SIREAT hilU |
(b) TohEl A9 EATAS i (1) p-ThR, IR (i) n-ThR & & U= H
hd UEldd fRaT ST 8 ? 3Yfg % &R i SATd §T eh Holl U8
I T | 3

29. TR0l AN@ 1 FEEAT H el Yh YEHS H Tidiere 9 hl AT whINT,
Se e Fidfsrs Hehe foimg 90 SFdT 8 | 39 Y01 H SAEYA WAl % 0Y
STk ITed <hiTalT | 3

30. I3 12 cm BIHH Gl I Faddl q4Ul gl {4 fors feafaal s fog foes o1 o
AT foatyd idfers sHrar @ |

(a) + 9 QI FHN o ToTT fohtur TG i |
(b)  Ter =hi s+ @1 fefadl o st oAl gl dithicTd hIfT | 3

31. UNUY M@ Wigshl TIM gRT g AP Al o (9,919 (emf) ehl AT HA
4 fopefl urefmdiet i IUFNTAT &1 quiF HitaT | Tohel T o 19,919 (emf)
g9 o ToTT diecHied 6l qoHT T Tief=rHe sl Tefhehar 1 & Sdl & ? 3

32. (a) M@ Hl AT ¥ ARAT I dRd B o (T 390 TohU I T
ISFAIC ohl HIATAY hl SIRST hITlT |

(b)  Fe JeATedl dleedl hl FATIIH T HAIAG A % GHH &l &, dl
JTIAT <hl T Bl &1 BT 2 3
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SECTION C

28. (a) Explain energy bands in a crystalline silicon semiconductor.

(b) How 1s an intrinsic semiconductor converted into
(1) p-type, and
(i1)  n-type

extrinsic semiconductor ? Draw their energy band diagrams

showing impurity level. 3

29. With the help of a ray diagram, explain the formation of image in a
compound microscope when the final image 1s formed at the near point.

Obtain the expression for the magnifying power in this case. 3

30. A concave mirror of focal length 12 cm produces three times enlarged

image for two different positions of the object.
(a) Drawtheray diagram for the two cases.

(b)  Calculate the distance between these two positions of the object. 3

31. Draw the circuit diagram and describe the use of a potentiometer for
comparing the emifs of the two primary cells experimentally. Why 1s

potentiometer preferred over a voltmeter for measuring emf of a cell ? 3

32. (a) With the help of a diagram, explain the working of a cyclotron used

to accelerate 10ns.

(b)  What will happen to the motion of the ions if the applied frequency

of the alternating voltage 1s not equal to the resonance frequency ? 3
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33. (a) Tordl SmEdl 90 (ac) ST o & e 1 faga fafee | za9 sifiq
UTd 19.91.9a (emf) & T st eqa shifrT |

(b)  ToRE TcATadt 9T (ac) I | YT Il ol ¥ fIRgU | 3

AT
fopdl IRl dleedl FFEBIH H, S0 od gU, HHldRad 281 6l Sqred

hIT - 3
(a) TAvTa o <1 9 FHaw 90 9 9 g1 8 |
(b) I8 RIS TaRd (Ueford) rar 2 |
(¢) o wifw fia ol @ 3feres Bt 3 |
34. GEAl TG Ay (A < Ay) h ToREl difcaes Y53 W qUIGE A 1 YehT™l HTUaH
Ll @ AN BB Icdiid ald @ |
(a)  IcARTd godeHl o fore FRief fawe (V) @ foe = fafem |
(b) ViR = % i o ifere
(c) = 3H UTH ol ITAN TATeh LTk o A 3TN UTd o & Baid bl HYING
&1 [T TR TohaT ST Tehdl & 2 3

dus Y

35. (a) @ ! Ggal 4 Tohdl 9 FuScll TeddHIet 6l hRIEY 6l &
HINT | 380 T FFaehiF & ohl ATFTIhT ehl Gite hifaT |

(b)  TohEl TieaIHICY ohi Tohdl diceHiel | URErdd fohdT ST Hehdl &, dlich 98
A9 Heh

i)  Vdice doh, TeddiHie & 919 Juff § 2 kQ &l a0y g & |
(ii) 2V dice doh, TeadHIed o @19 I § 5 kQ &1 a0y g & |

39 I ol INehald shitoid S8 38 Tioa-THIel o &1 At ° SIgaht 39
goavaemmawavmaﬁqmdmmw| 5
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33. (a) Write the principle of working of an ac generator. Derive the
expression for the induced emf generated in 1t.

(b)  Write the function of slip rings in an ac generator. 3
OR

In a step-up voltage transformer, explain giving reasons, the following

facts : 3

(a)  The output current is less than the input current.
(b)  The 1ron core 1s laminated.

(c) The input power 1s more than the output power.

34. Light of wavelength A i1s incident on a metallic surface of threshold
wavelength A, (A < A() and photoelectrons are emitted.

(a)  Write the expression for stopping potential (V. ) for the emitted

electrons.
(b) _ Draw the graph between V_ and % .
(c) How can one use this graph to determine the value of Planck’s
constant-and work function of the metal ? 3
SECTION D

35. (a) With the help of a diagram, explain the working of a moving coil
galvanometer. Justify the necessity of using radial magnetic field
in 1it.

(b) A galvanometer can be converted into a voltmeter to measure up to

(1) V volt by connecting a resistance of 2 kQ in series with the
galvanometer.

(11) 2 V volt by connecting a resistance 5 kQ in series with the
galvanometer.

Calculate the resistance that should be connected 1in series with

the galvanometer to convert it into a voltmeter to measure up to

b4 volt. 5}

2 OR

o P L= P & FD R O S e = H e L P e = T

X =

3 4

z i

B ¥

T T

i N - [ | [ | [ ]
X

£ i

T PIYE E3e PRI S MR R e LR H YR C1s PR ST el e 2 P e e e s o pec o P e S e T e s P e S el TP R e o s S P T s e o e el T S el e e e Y s S e

@
&collegedunla;
India’s largest Student Review Platform

—



[=]pe (=]

Gh42

(a) TS [ hl his =TTk ¢ XY @ feIehl IHTa Il PM 3R QN T fors
THEHH a1 v  Tlehd! & | 39 S8 AR Al o IfdUy U0 8 |

3@ T 29T AR HE THEHH TeEE &9 B ad PMNQ % osad
30 F H 3IUMCYd 7 3 3heh! foun Seater 3uldEt 2 | W& o a0 M
3R N @ i hig Y JidU9 r GAd 8 | Ired <hifse

iiiii

%r . . L>v. . OB

1) B8 B & dfi" uid [9.a1.9d (emf) & U s3Ser 3TR s9hl
gadr |
Gi) UfaUd r 9 Yartad SRd 9T 1 9@ 37T feum |

(b) ﬁWﬁﬁﬁmmﬁwm:Oﬁcmﬁ?llcm
2 | T U 04 T % ThodH & IeehF &F H, S 39 ol o
ATSed HRAd 8, Yd & | 39 AT 1 A Ulehcd UNehIoId
<hITTT | 5

36. (a) Ti=fciRga @ qui 3mdafiss qUadd &1 ITAM G@H o U fomwr @
Eitery
(i)  JohIISTeh dvq
Gi) w1g fosH S fortor &1 90° W HIg & B
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(a) A conducting rod XY of length [/ slides on two smooth parallel rails

PM and QN with a uniform velocity v. The resistances of the rod

and the rails are negligible.

%
A uniform magnetic field B perpendicular to the plane PMNQ is
present 1n the region pointing vertically upwards as shown in the

figure. A small resistance r is connected between the ends M and N

of the rails. Obtain

%r . - —sv. . ®

B
YO P -¢
(1) the expression for emf induced across the ends of the rod

and 1ts polarity.

(11) the magnitude and direction of induced current that flows

through resistance r.

(b)  Two coplanar and concentric circular loops are of radii 0:5 cm and
11 cm, respectively. These loops are placed in a uniform external
magnetic field of 04T acting perpendicular to their plane.
Calculate the mutual inductance of the arrangement. 5
36. (a) Draw the ray diagram to show use of total internal retlection in

(1) optical fiber, and

(11) a prism that bends the ray by 90°.

P T4
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(b) I3 TIH TIs0 ABC, & HaaH THIU 50 ABD 3R ADC & fietet
1 8 aA1 A g1 fUsH fafya gagrert o a4 8 ek 31qadHre $as: /3
AR p g | 3@ H ST FTIR his TR h10T 30 TI5H o Hetsh AB W
60° T ATIAH HLdl 8 | Tg Y& TehaT STaT & Toh ATy HTa Tohor weteh
AC o 3F[C¥ &3l hidl 8 | phl B 1A hilT | 5

HAAT

(a) IS, fog fore ashar Bsen R & forelt 3ot el I3 & g 318 W
fed & | I8 Ay s 3uddAreh y, (Sed fors fe9d 8) o Hiegw
YT |1, b HIEIH H Uk K @1 8 | 39 Jo6 g Torel hl ATioieh
gfdfers s=a1 28 | fdfera 591 Qo o fou fomor sm@ difem qon
Uy, po I R % Ual # ford gl AR Uidfers gt o o9 999 g
1Y, |

(b) 2 mW dIsdl 1 %hIg IYfad TG &l AR TIUsion el P, 3R
P, H SHHTT TSdl & | Al P, AR P, % IE-3F&1 & o= 61 HI0 60°
 feam <me, @t P, 3R P, g1 R Sehrer shi gt Sia hife | 5
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A composite prism ABC 1s made up of two i1dentical right-angled

prisms ABD and ADC made up of different materials of refractive
indices +/3 and u respectively. A ray of light is incident on face AB
of this prism at 60° as shown 1n the figure. It i1s observed that the

final emergent ray grazes along face AC. Find the value of p. 5

OR

A point-object 1s kept on the principal axis of a convex spherical
surface of radius of curvature R, separating a medium of refractive
index psirom a medium of refractive index p, (in which the object
1s kept). A real 1image of the object 1s formed by this surface. Draw
the ray diagram to show the image formation and derive the
relation between the object distance and image distance in terms of

Hl, H2 and R

A beam of unpolarised light of intensity 2 mW passes successively
through two parallel polarizing sheets P; and P,. If the angle
between the pass axes of P; and P, 1s made 60°, find the intensity
of light transmitted by P, and P, 5
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37. (a) 9 H YUhA ‘d’ W fo¥d &F%a ‘A’ sl g1g i 3 FHAL Figehiatl
el e W To=R ShINT | 36 THTX Uigehl UTRA bl 9THAT o ToT0
SsTeh cdd hilaT |

(b) Ife 39 Gutia i a1 gfgmiati T HAN: + q 3N — q A& 3, a1 G-TcHS
Ufgehl o HNIUT RUMcHS Ulgehl gRI YA TR M aTall a4
<hITY, |

(c) AN H T AR, IR FUME o =eaeh NHH Tcdeh hl 9TiLar 12 pF
2, I Tohdl sell & FAIfSIa fohaT 7T 3 | Heaeh H Thidd $ed 3TAY FATd
$ITT | 5

| |
¢

Co=

| |
| |
||
@.
TN

Cq

— |
100 V

AT

(a)  ThHl SRICEEM 9d b hRIBRI THGMd 1 Ioci@ hilC | IOy IRG hi
HERIAl | ST shilold, fob Hiet §d bl ITANT hich fehdl AR o YGIY
ERE giqus = HaRo § 369 9grd 1 35T fohd TR foham STTam 2 |

(b) HE H Y FFER [G.a.9d (emf) B, = 2 V 3R AiH Ty
ry =1 Q % el ¥ 1 9919 (emf) E, = 8 V 3N 37aftss gfauy
ro = 2 Qh TohHl 3 4 | 4 Q o ST TidqUY H Flhl FIT(SId TehdT TR
2 | fagati A 3R C < &9 fawaT=a 1 iV | 5
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37. (a) Consider a system of two parallel metal plates of area ‘A’, each
placed at a separation ‘d in air. Derive the expression for the
capacitance of this parallel plate capacitor.

(b) It the two plates of the capacitor have + q and —q charges,
respectively, find the force experienced by the negative plate due to
the positive plate.

(c) A network of four capacitors each of capacitance 12 uF is connected
to a battery as shown in the figure. Find the total charge stored in
the network. 5

Co=

| |
|
®.
N

n
100 V

OR

(a) - State the principle of working of Wheatstone bridge. With the help
of a circuit diagram, explain how 1t is used in the determination of
the specifie-resistance of the material of a wire using meter bridge.

(b) A cell of emf E; =2V and internal resistance ry = 1 Q 1s connected
to another cell of emf E, = 8 V and internal resistance r, = 2 Q
through-an external resistance of 4 (2 as shown in the figure. Find

the potential difference between point A and point C. 5

A — F—AMW— B
i I
| - . i
 Be .
I |

D — F—AMA— C
I 2 Q |
8V I
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