CBSE Class 12 Physics Compartment Question Paper 2020 (September 22, Set 2- 55/C/2)
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e NOTE

(I) <h9aT I A T 39 Y99-99 H gﬁﬁ (I) Please check that this question
U5 23 7 | paper contains 23 printed pages.

(II) IH-93 | <ied 81 <hl AR feU T +hig|(II) Code number given on the right
I B B W.ﬂ'ﬁ%qﬂ + qE-98 T hand side of the question paper
ford | should be written on the title page of

the answer-book by the candidate.

(ITI) =puAT I ® @ 39 ysA-ua H|(IID) Please check that this question

37 9.2 | paper contains 37 questions.

(IV) U1 9 okl I fof@qT & i H|{(IV) Please write down the Serial
T@'ﬁ, E?Rgﬁ-\—dm O Y9 bl AT Number of the question 1n the
37999 fog | answer-book before attempting it.

(V) 39 Y-l tl%ﬁ & fow 15 fa9e &61|(V) 15 minute time has been allotted to
aug feam W 2 Y- R fode read this question paper. The
tﬁﬁ% q 10.15 99 foRam Sm@m | question paper will be distributed

10.15 S50 ¥ 10.30 9 d ST had at 10.15 a.m. From 10.15 a.m. to
U9 Sl U I 3H A & AH 10.30 a.m., the students will read the
tion paper only and will not

9 ITYIEAehT T hTE IR 8] T | -

write any answer on  the
answer-book during this period.
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(i) I8 Y97-97 9N &S] § [FY7i5d 1371 77 8 — &, @, T IR T |

(i) 39 Y97-97 § 87 Y97 8 | @4 yv7 377arf & |

(ii)) WIS &F — Y97 G&IT 1 T 20 7% 3iad Tg-FHIT J97 &, Je4%b 97 1 3% H7
g/

(iv) WIS W - Y37 G&I121 T 27 7% TY-ITIT J97 &, Je4% J97 2 37H1 T & |

(v) @UZ T - Y97 T&JT 28 G 34 % TH-3T0FT YHR & I &, 9% Jo7
3 3Bl FTE |

(vi) WUS T — Y97 T&IT 85 T 37 % Y FH-350F YR & J97 &, 9% Fo7
5 37%] HT & |

(vii) ¥99-YF 8§ HI¥ GHY 19HcT 787 8 | I, Uh-U 3% & gt 5991 4, 21-31 3b]
JI7 ST I H, dH-dl7 371 dict Uk J97 § o7 gia-qid 371 dic? dtat 3971
4 371dR% Ideheq 1397 737 & | U8 J971 § $dor U &1 ldhey &1 It T |

(viii) 3TP IHARTE, FEATIFHATIR, I @IS R 37 & GIT JI=a 14557 13T 77
g/

(ix)  Hegpeledl el AT 2971 & JIIT BT 37HIT g1 & |/

(x) T8 HIE9Ib &1, T [HElciiad Giiae 1HIaiei @& FHl 71 39T HT Thd & :

¢ =3x10° m/s
h'=6:63 x 10734 Js
e=16x10"1C

Wo = 4T X 107" Tm AL

eg = 8854 x 10714 C2 N1 m™

1

4
ne

S 1 GoIHH (m,) = 9-1 x 10751 kg
=< T GeIHH = 1-675 x 1072 kg

I o1 ge9HH = 1-673 x 10727 kg
AN F&AT = 6-023 x 1023 Uid U9 Al
Sieeera Hadmeh = 1-38 x 10723 JK!
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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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WUE &
FIg: 719 15T TT I J97 H qad 3719% I9H 19heq Fi4T

1.  ohiz TR Yigeh! TYTA, ToT&eh! UigehlAT o st ary 9 7, Tohel sl o fam
o I g | 99T o qUia: AERI g W sl &l gT e Sian & | o1«

YT bl qfgehtatl o o9 & €A Sl QUId: W o folC 39H Tohell TUegd Ul
! FiAlase S T AT 8 | UHT i o 9= 1

(A)  orfET g St |
(B) ufgemiaAl o e faeq-a= s¢ S |
(C) UfgeIsT o o fawart s¢ S |
(D) ufgematl W 3ay SaiEfdd @ |
2.  his AP % fhe) Al aiat gfgem gurfe i afgwmst & &9 w@r 2 |
I8 Tohell 9 F o1 31qY9d hidl & | Alg Tohell T ulgeht sl g2l T ST, dl

AT T I A & ST 1
(A) F (B) 2F
©) g D) I

3. ST % el & § RRAT £ ot grEdE &9 B UH-GW % oradd § |
IS SO [hEl Fd =Tl ¥ 39 & § ol e (ferpa o b)) &
oTFeerd T3 ¥ WoeT Rl B | Fle I8 IoiddiA 31 &l H fod1 fd&ifud gy e

AT 8, Al hl 9T 8 7
E B
—7 =3 E+B

(C) |E x B (D) -

4. m,; 3 m, GFHME % &I HU T FHH AEW & | I= foH ¥ fa9ar=r V
A Sieh L Tohtll TohEm Traehid & B % o 3§ e e TR | At
J SHHT: rq 3R 1, BSATAT o IF 929 9 709 HLd &, dl my/ m,, 1 HH 3 1

9
4 r2 \ rl V
(A) 8 (B) o
1) 9
9
4 r, \ . 12 vV
© |2 D L
12 ry B
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SECTION A
Note : Select the most appropriate option from the options given below each
question :
1. An air-filled parallel plate capacitor is connected across a battery. After it

1s fully charged, the battery is disconnected. Now a dielectric slab 1s
inserted between the plates of the capacitor to fill the space completely.
Then the 1
(A) capacitance will decrease.

(B)  electric field between the plates will increase.

(C)  potential difference between the plates will increase.

(D) charge on plates will remain the same.

2. 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 1
(A F (B) 2F
(C) g (D) Zero
— —>
3. In a region of space, the electric field E and magnetic field B are

perpendicular to each other. An electron enters in the region with a
constant speed in a direction perpendicular to both the fields (electric and
magnetic). If the electron moves undeflected in the fields, then the speed

of the electron 1s 1
E B

A — B —

(A) = (B) =
- =2 E+B

C ) B D

(C) |E x B| D)

4, 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 r; and ro, respectively, then the value of m/ m, is 1
2
( r, ] r1V
(A) —=. (B) =
1) To
2
( r, 1 1"12V
(C) —- (D) s
\ rz y I'z B
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5.  hi3 Yod Yh1¥T Sl <h[<-ATg FAAYSS W hld <hl HX H UH hIVT G ATYd- hLd
g Toh 3TR@ W MU AR B b TAUYSS ol TEIS hial & | 9 H Fid
g4 dTel JohIRT o6 991 (W) & 1

(A)
(B)
(C)
(D) & 9u & Afdafes g+

6. & fhHl n-YshR o YT o dH H Jlg hl ATl &, dlI 1
(A) T STl ol T&AT 96 SIdl & 31 foati =l 9@ 9 Sl 8 |
(B) Taai &t @& ag St B TR Yeh Soiarial <h! Tl T It 3 |
(C) / Heh geidrgil TR faedi it e sufiafdd Tadt 2 |
(D)  Hth scigreHl IR faadl gl 6l G&A1 § 99 ghg gl 8 |

7. F9 ANE@ W FESOA YEV] B ol &R ARG 31 T & NaH $8 dshvl
Z9lu U 2 | =90 O fohe TshHvl H 1fUehad ol & Il ol ScESi ST TR

g ? :
n=>5
_ | 0-85 eV
n=4 I
\
_a 1:5 eV
n A IV
g ] | v - 34eV
I I11
L1 V —13:6 eV
(A) I (B) I
(C) III (D) IV
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A beam of white light is incident on a glass-air interface from the glass
side at such an angle that the green light grazes the interface as shown

in the figure. The colours of light which will emerge out 1n air, are 1
E }air
5 . ‘green light;
: g'laiss:
white ight© 1
(A)  yellow, orange and red
(B)  wviolet, indigo and blue
(C)  All colours
(D)  All colours except green
6. When the temperature of an n-type semiconductor 1s increased, then the 1

(A) number of free electrons increases while that of the holes decreases.

(B) number of holes increases 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.

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

maximum energy ? 1
n=>5
_ j 0-85 eV
n=4 -
'
. 3 ].5 eV
N b IV
I IT1
nel ¥ —~13-6 eV
(A) 1 (B) 1II
(C) III (D) 1V
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8. YUY H TomIEEAT H fd iz YRl U IHEME & m, 3R m, GoIHHl & Cl
Ul | {a@ivsd giar @ fSeh a7 IR 8 | 39 0N § Helg g Sicll quIGea! hl

HIU 2 1
(A)  m;/ m, (B) mgy/ my
(C) 1 (D) jm, [ /m,

9. fordl SlaR & Hed | i fgsehl &1 g3 @ | Tohdl TH 1 ITANT leh SHehI
gidfers gl ‘d’ X fed foqdia dem ox gred foham 1 8 | Ffe Ragsht 3R 38k

gidferes HT THM G159 % &, dI 3UA fohT 7T o€ 6l Bk g & I
(A) +% (B) +%
® —% (D) —%

10. I Tt U THE A T T R @ B, d AfhdH < S quleed § gug
hUT BT 1
(A) T (B) Ul
(C) —IgH (D)  B-shUI

712 : 397H IR & Reb TI1 H1 Gid BT |
11. Tl AGFET p-n G919 SIS H, TP I n-Hetsh HY o p-Beteh ehl ol H

fo¥d W BT 2 | 1
12. I o Tgiomh TN i, B, AT 3T i Tehdull JehI=T GIdl ol Ush &K H Teh <hl
ST hich, ToRaT AT B | U S TR & JhUT H Tl TISTs ohl
U 37ferehaq g | 1
13. Tordl Uehdd Tl Taadd ST |, faada 9ed o 9oH [HiFss @ =3/ & @ foham
g 39 gH dTell U o o9 rad ST AT BIdl & | 1
14. TEGISH GHIY] § hig SAFLA n = 3 ! AT H n = 1 hl JTEYT T Hadl @ |
39 SAFEI oh hIVT AT H qiEd- g | 1
AT
foRdt TgTdl o 10 g T Holl qodTeh Jg | 1

15. S dd H YUH hid o [0 Wadd bl Frechid Y3 g2al o fopeft fHfvad
T T &4 & S AYG-aed g Il 8 | 39 TIF 9 Jfd vl &1 9H

g | 1
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8. A heavy particle initially at rest splits spontaneously into two particles of
masses my and m, having non-zero velocities. The ratio of de Brogle
wavelengths associated with the particles is 1
(C) 1 (D) m, [/ /m,

9. 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 1

d d
(A)  + — (B)  + —
4 2
d d
C D
(C) 1 (D) -

10. If all particles are moving with the same speed, then the particle
associated with the maximum de Broglie wavelength will be 1
(A)  proton (B) o-particle
(C) neutron (D)  B-particle

Note : Fill in the blanks with appropriate answer.

11. In an unbiased p-n junction diode, the n-side of the junction i1s at
potential as compared to that on the p-side of the junction. 1

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

13. 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
14. 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 1s J. 1

15. 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 1s . 1

P T4
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T2 : [Helciiga 941 & 3o T -
16. Topdl USATUfered AT o SHATTA & b1 ShH A1 SIMAT TRT & :

X B~
D1 > D2 > D3

¢ Dy T YTHIY] ShHTS ST GoH HEAT ShAS: 72 3T 180 & TAT Dy 1 LAY
ShHTeh 3T ZeIHE H&AT ShAS: 71 3R 176 3, dl U1 x hl g <hifolU | 1

HAAT

e eene U 9 ask, e fafis gerei & fou fore) uehanfi gerrsr <1 @ faf
dISdTTl 1 ITAN hich JhNI-agfd 90 3T IYIH dleedl o fo=ior =l

fefud s 8 | 399 9 39 2 Ikl hl YATHT St GHH g & fou 2 1
IA
1
3
. 0O V

17. 39acHeh 15 % hia (TA™) d §41 iy IUAMA @@ Thdl Tora &1 9 |
JTEdtdeh Yidisrs s9TAT & | Jic TUEd SII€YT il 3qdddrh 1-7 o [hEl 2a |
g fean S, ot wfafsra <t gepfa @ s wwmE ge 2 1

18. 3@ ¥ f49d a9 W & =retehl X 3R Y % I — V sifirenerfirs o 7o € | &
M AR hl TFETSAT 3T o919 e 2 | 398 © -G dr 37(ere Ifqudshdr

& FH R e Py el s P e R =P R C P P e
z 5
¥ -
- %
: 7
i om ;
8 i
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Note: Answer the following questions :

16. 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 ot
Dg are 71 and 176 respectively, identity the particle x. 1

OR

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

\Y

17. A biconvex lens-made up of glass of refractive index 1:5, forms a real
image of an objeet in air. If the whole set-up were immersed in a liquid of
refractive.index 1-7, then how will the nature of the image be atfected ? 1

18. The I — V characteristics of two wires X and Y at constant temperatures
are shown 1n the figure. The two wires have equal lengths and diameters.

Which of them 1s made up of material of larger resistivity ? 1
I A%
X
O >V
.55/B/2 11 o &1
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19. i3 I et f[9.a1.8d (emf) ‘B’ 3R Adies TfaUy ¢ 8, Tpdl sm@r gfiedi
gfqeges R [0 G TAGd 8 | ‘R’ %ol o ®9 U 39 YldUedsh o &0 W

fava 9rd v’ & fa=ror st g9+ o fou O e | 1
20. TrEehIT FoTod oh SI HIHeh ehl TRYTST TefRaT | 1
WUE @
21. = QU U qe] 1 HRUT T : 2
(a) TR SETS &1 foi=d AfY & p-HeAeh 3N n-Hedsh ohi ALk HIfed hieh
femam ST 8 |

(b)  ThIREh =l s dgH hl Wild ITAN hT AW dTd BIISHIS ol
qyieiSTeh d¥E H Y=Tfed fohaT STaT 2 |

AT
UNYY TR <hl TRl § 3UfeRreh oy § fohdl [Hfdshia p-n 9y SHIE <
TS hi AT hitoll TR $HhT [ — V THATI0Teh Gy | 2

22. Tafy= ATiHeRl o foTU GedH™ F&AT ST B HIFHHL 9 Holl Tid =fFretti- i
U6 Wi | 39 dsh o HEY FU¢ WA § US4 It J1feh 1ok TR 8d 8 |

AT <hHINIT | 2
23. IS GNUY HIFT X’ fordll TcATad! 9 (ac) G V.= V| sin ot 8 IS 2 |
Jicedl 3T GRT b fo=wul 3T U HAS: A 3T B UTHI g gIMT 3{ER 2 |

0 2T 3T 4/ > ot
(a) X Rl YgHTT |
(b) forg YWy 39w & @ dicedt 3R o™ & UTHI H IT<dscd
(Sreer-sreett) &1 ST 2 2 3194 Ied hi gfte Hif | 3
24, 3 TN & YR ol YgATHU e 9= & T Uisham H 39 fohdT ST 9ahdl 3
3R Iceh o1 Teh TIAN SN | 2

(a) TR & fgANfded &=
(b)  TRIAT H SAFLHI o gd ool 3R Hed

& FH R e Py el s P e R =P R C P P e
I =
= 1
¥ -
- %
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Zom 3
F =
e r
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19. A cell of emf ‘E’ and internal resistance ‘r’ 1s connected across a variable
external resistor ‘R’. Plot the variation of voltage drop V' across the

resistor as a function of ‘R’. 1

20. Define SI unit of magnetic flux. 1
SECTION B

21. (Gave 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. “

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

23. A circuit element X’ is connected to an ac source V = V sin ot. The
variation of voltage and current are shown in the figure by graphs A and
B, respectively.

Y A
A

3T 47

(a) Identity ‘X

(b) For which element are the voltage and current graphs
interchanged ? Justily your answers. 2

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

(a)  Radioactive decay of the nucleus
(b)  Rapid acceleration and deceleration of electrons in the aerials

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

s T

z i

B ¥

T T

i N - [ | [ | [ ]
o ¥
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25. gl fo=g A& q A — q 3HA: (0, 0, —a) 3 (0, 0, a) T T4 7 |

(a) 39 SHSEAT o S0 GHGHT I8 I To0 IS |
(b)  TorEl Tli&(o1 AT g <l Toi7g (1, 0, 0) " (0, 0, 0) T o ST H Teohal T
1 1A ST | 2
26. (a) 47 kQ +10% hleH JiaUeeh 9 91T S dTd 901 ST Sl shH 18T |

(b) HIHT % 9 & Tuigd fafgu S 38 AFe gidless 99 % fu SueE
qere 1 3 | 9

27. bz UsHUfadea ygiel IR fed H =eehl 3794 ol GoIHM hl % YT 3N @ ST

2 | 39 Urd w1 9% Shifdeh GeIu™ FTd Shifat S B2 fel & Ivarg 9eal 4 g

=T | 2
AT

METR-ATEST T H, 512 MeV 9l &l hig o-h01 fhEl Meg & Aed (Z = 79)
W IUNTHA T 8, &k fom | 3rar 8 3R Tt 319t fasm Schfdd sar 8 |
ALY AT T o501 oh HehedH IUFTHA hi gl FTd shig, | 2

dguis 1

28. (a) / Ye ‘ThEl Hcl hT 3Tdieh TTqUY shl SITEAT <hiloTU |
(b) =~ URUY 3NE =hl Heral 4 forelt Id1 o ATaies Ifauy =l [Hgiid s <6
ot aua fHifso | 3

29. @l p-n HiY SISl T IWIN Hd FY TohE] QUG fgehil sl TRUY AE
GiU | 39hl_HEY hl ATEIT hilGld qAT $Heh a3l IR d du%y
iy | 3

30. 100 W Hehil €Id ¥ 300 nm TUICE Shl YUSTHI Yh1RT 97d I8 § & Tohe]
BIehd bl TRUfUTd shtar & | Ife FUE favwa 1-5 V&, df diehldd hifg
(a)  9Td &l eV T BB, 3K

(b)  Ufd HhUS IcHfold BIeISAFEIAl hl TE&T |
39 YR ° I8 H1HT fo6 @id ¥ IcdNd 89 a1 Bl o 60% B al

TehTI-Tae[d Scdeid hid § | 3
31. 3UYH ARG <hl GEEal ¥ Torell TSl o IRl g shi same hifse |
f=TeTiga = fofu osteh sgcqa shifaie 3

(a)  HIIFAH AT
(b)  ETSFAISH H caild 3T g SATSHd st Sl
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25. 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
26. (a) (ive the sequence of colour bands found on a 47 kQ + 10% carbon
resistor.
(b) Write two properties of manganin which make 1t a suitable
material for making standard resistors. 2
27. A radioactive substance 1s reduced to -1l6~th of i1ts original mass after
4 days. Find the critical mass of the substance so that 4 g of substance 1s
left 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 o-particle
to the target nucleus. 2

SECTION C

28. (a) = Explain the term ‘internal resistance of a cell’.

(b)  With the help of a circuit diagram, describe the method of
determination of internal resistance of a cell. 3

29. Draw the circuit diagram of a full-wave rectifier using two p-n junction
diodes. Explain its working and draw its input and output waveforms. 3

30. Ultraviolet light of wavelength 300 nm from a 100 W mercury source
irradiates a photocell made up of a metallic surface. If the stopping
potential 1s 1-5 V, then calculate

(a) the work function of the metal in eV, and
(b)  the number of photoelectrons emitted per second.

Assume that 60% of the photons emitted from the source cause
photoelectric emission in this case. 3

31. With the help of a suitable diagram, explain the principle of working of a
cyclotron. Derive the expression for

(a)  the cyclotron frequency, and
(b)  the kinetic energy acquired by the 1on accelerated in the cyclotron. 3
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32. I3 IAdd qUUl 15 cm Gl W Teuq Topel ol i1 QAT SATaferd vl idfees
STl 3 |
(a)  GUUT hl B g TG I |

(b)  Toresl Rl TercHl gl doh 3T Toh® foumm © feeTiud feham STY, difeh foreet <At
AT S STEdioreh Sidfss ITed &l 2 3

33. (a) el goamedl am (ac) ST & SR @ o1 fuga fafee | sa0 sfia
UTd T9.91.967 (emf) o ToTU sTeh SYcudl hIfT |

(b) TerE TcATadt 9T (ac) JT H YT Il ol ¥ fIRgU | 3
AT

fopdl IT=RA diced] TFEHIHT H, SO &d gC, HHIRgd qedl shl sqre

hITT : 3

(a) Tl g g= o g/ | 9 241 § |
(b) . I8 shie EqRd (Yferd) &rar & |
(c) ~ Tasr wifer Fria wifer 9 =1fYes 31t 2 |

34. TohTU1 3@ &1 gErar | Tohet <k genesil ° Ufdisrs s+ hl AT i,
Se HAfH Fidiows fHehe fomg 9 SHAT 8 | 38 TR0 H ITEET &HAT s (0T
sTeh GTed shITTT | 3

dus Y

35. (a) THAfiRgd ¥ U0 AT EdH ol ITAM GUHE o foiw fohior 3R@
Git=u
(i)  YhIIREh dvq
(i)  ohlg TISH ST foROT T 90° W T T &
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32. A concave mirror produces a two times enlarged virtual image of an
object placed 15 cm away from the mirror.

(a)  Find the focal length of the mirror.

(b) By how much distance should the object be displaced and in what
direction, in order to get two times enlarged real image of the
object ? J

33. (a) Write the principle of working of an ac generator. Derive the
expression for the induced emf generated in it.

(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 iron core 1s laminated.
(c) The input power 1s more than the output power.
34. 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

SECTION D

35. (a) Draw the ray diagram to show use of total internal reflection in
(1) optical fiber, and

(11) a prism that bends the ray by 90°.
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(b) I3 TIYH U0 ABC, 31 Gaaq a0 U501 ABD 3T ADC ¥ fietat
91 & a9T I AT TUH Ty 9giei o &+ & foi-eh A9ddHTeh $Hasl: /3
IR pg | NG T T AR hIg ThIT T 36 ST o Hoish AB W
60° T ATIAH LAl & | I8 T&J07 fohaam STar & Tob 37fay et Toheor woteh
AC o ST TEI3 Ll & | pohl IH FTd hitad | 5

AT
(a)  his fo=g foiFs Ishal A1 R & TohEl 3Tc1 il J56 o &I 38 W

9 8 | I8 e g3 AuacHreh y, (SeH foavs feod 8) o Aresm =l
YT |1, ok HIEIH H JUYh h @1 8 | 39 J56 g ToFel okl ITdioeh
Yidfers sqal 8 | Uidisrs ST g9 o ol foptor 3@ Eitae qon
Ups-pg 3 R % 9al | ford gl AR Uidfers gt o o9 999 g
hITTT |

(b) 2 mW digdl 1 shls AYfad JehISI-J=1 3l THIR TAUshrT 3fiel Py 3R
P, H SHATT oAl & | Al P, AR P, % IE-3F&1 & o= 61 HI0 60°
e S, at P, 3R P, g1 Ui Sehret st dfterdt SiTa shifor | 5

36. (a) O H YU ‘d W Teud &A% ‘A’ bl 91 shl qI FH=X iSRSl o
feRet THeh™ W o= hIfSTT | 38 F|T=aX dfgert |9 shl 91idr o e
sleh Scdd <hifalT |

(b) Ife 38 i ki 2 IfEh1sT W hH: + q 3 — o IO 3, dl YA
Uigehl b hIUl RUMcHh Uigehl gRI ¥ Tohal M dTell oA 14

ShiTSTT |
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(b) A composite prism ABC 1s made up of two identical 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 i1n the figure. It 1s observed that the
final emergent ray grazes along face AC. Find the value of . 5

OR

(a) - 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 |1, {from a medium of refractive index p, (in which the object
1s ' kept). A real image 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
L1, Lo and R.

(b) 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]

36. (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) If 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.

P T4
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(c) AN H T AR, I WUMET o edeh NHH Tcdeh bl 91iar 12 pF
8, il Tehel del § TG fohdT TR 2 | Hcaeh T TehiAd el TAS A1

$ITT | 5
i
C
02:: 3 :C4
|
Cq
— |||
100 V
HAJT

(a) Tohell SEICEEH Aq o RSN THgA +l Ieci@ T | GHEY 3G 6l
HERIAT § SATEAT hINT feh Wit A a1 IUAN hish (hdl A b UG
fofere ufcig s e § 39 faga &1 390 fohd IR fohdm SITaT 3 |

(b) = HRE H ST IR [9.9.9A (emf) E; = 2 V AN HAMHH Ty
ry = 1 Q< fREl ¥ I {9919 (emf) By = 8 V 3R 37dNh YUY
T, =2 Q% [hHl 3l ¥ 4 Q < ST&1 U9 H gt GAIRd Toham T

A B

37. (a) 3@ hl YEHAl ° Th&l I FUSal NeddHIel hl hrRIfTY hi R
HINTT | 380 T FFIhIT & ohl ATETIRAT hl iee whiTaT |
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(c) A network of four capacitors each of capacitance 12 uF 1s connected
to a battery as shown in the figure. Find the total charge stored in
the network. 5

Cy =

| |
| |
| |
@
N

OR

(a)  State the principle of working of Wheatstone bridge. With the help
of a circuit diagram, explain how 1t 1s used in the determination of

the specific resistance of the material of a wire using meter bridge.

(b) A cell of emf E, =2 V and internal resistance r; = 1 Q 1s connected
to another cell of emf E, = 8 V and internal resistance r, = 2 Q
through an external resistance of 4 Q2 as shown in the figure. Find

the potential difference between point A and point C. 5
P
A . | — MW B
l 1Q

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

1n 1t.
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(b)  foret NeamHIeT 1 fopeft dicedier § uitafda feram St Herdr 7, difr a8
A9 Geh

i)  Vdice doh, NedarHe o 91 AU H 2 kQ &1 a0y g & |
(ii) 2V dice deh, Nedadie & 1Y AU H 5 kQ &l Jaly g T |

39 JdUe o1 UNehaid shifsu S8 39 NeddHIet & 919 it § AT 39
%oﬁv&cﬂm%oﬁv{nﬁaﬁﬁdﬁdmwﬁl 5

AT

(a) AFSTE [ hl his ATcdeh 98 XY @ el THTR i PM 3T QN W ferHd
THEHH a7 v  Tlehd! & | 39 S8 AR Al o IfdUy U0 8 |

I T T SIER F1 THTAH g &9 B qa PMNQ % @eeed
30 &9 4 Iufeyq B 3 3gehl foun Seater 3ulmet 2 | o & il M
3N o ol hlg oY TdUY r G 8 | ITed i

%I‘ Zﬁ’U@AB)

i) BE o B & &g UG [9.97.9d (emf) o U =TS 3T 3Hh
gadi |

(i) IUY r 9 YaTfad YA SR ok IRATI TR {29 |

(b) I THAGT R Hehegl ogrﬂ%RQWﬁﬁﬁqu@ ST 0-5 cm 3R 11 cm
g | A U 04 T % ThodH & eehT &F H, S $9h ol o
ATedd $RAd 8, €4d & | 3° ULl I AT Yehed Ul
$ITST | 5
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(b) A galvanometer can be converted into a voltmeter to measure up to

(1) V volt by connecting a resistance of 2 kQ) 1n 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 in series with
the galvanometer to convert it into a voltmeter to measure up to

¥ volt. 5]
2

OR

(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

P
%I’ [ . . >V. - ® E
e Q
(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
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