CBSE Class 12 Physics Compartment Question Paper 2017 (July 17, Set 1- 55/1/1)

SET -1
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e Please check that this question paper contains 16 printed pages.

e (Code number given on the right hand side of the question paper should be written on the
title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.

e Please write down the Serial Number of the question before attempting it.

e |5 minute time has been allotted to read this question paper. The question paper will be
distributed at 10.15 a.m. From 10.15 am. to 10.30 a.m., the students will read the

question paper only-and will not write any answer on the answer-book during this period.

Wiferep Toas (Vgii=reh)

PHYSICS (Theory)

[T¢IRT 7T - 3 g2 erHad 37F 70
Time allowed : 3 hours Maximum Marks : 70
Wﬁéﬂ:
(i) G FeT 3491 & | 3G F97-97 F H726 F97 & |
(i) SGYIT-TTF 5 YITE : @U8-3], @US-§, GUS-H, GUS-T 3N GUS-T /
(iii) T@US-IH TS5 J975, J4b H11 3H & | @S- H5 J97 &, J4b & 2 3% & | @8-
F12 397 &, I9% & 3 37 & | GUS-G H 4 37% B U GoaTeIRd 597 & 31K @Us-T §
39978 JAF H5 IS |
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(iv)  F¥7-9F H GHIT T I3 9HcT 781 & | T4, &1 37! 9Ic7 T J97 H, di7 3] arci Th
Y37 H 37K GIF 371 d1c1 @il F941 8 3171 97 JeT7 1697 737 § | 08 I971 7 37791
130 77T 977 § G ST Ueh J97 &1 HAT 8 |/

v) &l ITTIE &, Y [HEITRIT Hifa% [HTd1H] & T1 BT 3917 H G & -

c=3x10%m/s
h=6.63 x 1034 Js
e=16x1019C
=4t x 107/ TmA™

g, =8.854 x 10712 C* N1 m™

=9 x 10°Nm? C*2
47[80

ST 1 geaqH = 9.1 x 1031 kg
¢ T GeTHH = 1.675 x 10727 kg
e o1 geqd ™ = 1.673 x 1027 kg
ARG | AT = 6.023 x 1023 Iid UTH Hied
SledsHH IdTeh = 1.38 x 10723 JK!

General Instructions :
(i) All questions are compulsory. There are 26 questions in all.
(ii) This question paper has five sections : Section A, Section B, Section C, Section D
and Section E.

(iii)  Section A contains five questions of ene mark each, Section B contains five
questions of two marks each, Section C contains twelve questions of three marks
each, Section D contains one value based question of four marks and Section E
contains three questions of five marks each.

(iv)  There is no overall choice. However, an internal choice has been provided in one
question of. twe marks, one question of three marks and all the three questions of
five marks weightage. You have to attempt only one of the choices in such questions.

(v) You may use the following values of physical constants wherever necessary :
c=3x 10 m/s
h=6.63 x 10724 Js
e=1.6x10"19C

Hy=4ntx 107/ TmA™
g, =8.854 x 10712 C* N1 m™

=9 x 10°Nm? C*2
47[80

Mass of electron =9.1 x 107! kg

Mass of neutron = 1.675 x 1072/ kg

Mass of proton = 1.673 x 10?7 kg

Avogadro’s number = 6.023 x 10?3 per gram mole
Boltzmann constant = 1.38 x 1072 JK~!
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SECTION - A

1. s R < el 319 =metes TMiet, f578eh I8 92 3199 +Q &, o ohvg 8 gl o 91 faegd &F
IERIUEIRIEEISIEIEXCITELE 1

Draw a plot showing variation of electric field with distance from the centre of a solid

conducting sphere of radius R, having a charge of +Q on 1ts surtace.

2. 39 hIeh Bl I hIlSTU ST TehTIT b Bl =0T H YRS <hl disdT Heiiid shidl & | 1

State one factor which determines the intensity of light in the photon picture of light.

3. el iie-mie I aitATiorent 1 Titehed 2.8 H @ | 3h1S &l 82 T T&UThed 2 mH &l
ST 2 | SUANT fohT ST dTet Shis ehl 3TTU(Teh JraTehaiierdl o1 & 2 1

An 1ron-cored solenoid has self-inductance 2.8 H. When the core 1s removed, the self

inductance become 2 mH. What 1s the relative permeability of the core used ?

4., g 9K frdl 3Tadel o o WA Tl 8 | 994 dTel icdies bl Jehid RT3 7 1

An object 1s kept 1in front of a concave lens. What 1s the nature of the i1mage formed ?

5. 9 Jehr3l fopel foet ATesm & To ATy T THA LAl &, I JohISl hl ITe] | ATl B | o

ITA H ! g U I &ad aidl & fh a1 g Wi 2 7 1

When light travels from a rarer medium to denser medium, the speed of light

decreases. Does the reduction in speed imply a reduction 1n the energy ?
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dig - d

SECTION - B

6. Ed-JrIeh TUI Tohl TehR 3T~ BIdl & ? QICTEHH Tog[d 3TR Jrechid &1 <hl Teemal hl
Tt ohtd gu X -Toun o SA3fcy T=ita forell Tvaet Sefd—graehid aT ol {@Tras ©if | 2

How 1s electromagnetic wave produced ? Draw a sketch of a plane e.m. wave
propagating along X-axis depicting the directions of the oscillating electric and

magnetic fields.

7.  SEEM ‘m’ oI i A ‘q’, ATV’ H Tohel ThEad I F & ‘B’ o oTeaad TH
@12 | 39 TS oh I Y <hl AT o 17T Ssieh Sqcd—~ hilT | 2

A charge q of mass m 1s moving with a velocity of V, at right angles to a uniform

magnetic field B. Deduce the expression for the radius of the circular path 1t describes.

.  BISSISF TIFH hl I Ui U Icfold TehIS bl Y BT dUTeE GRehicTd shitaT |
AYA-FEEehId W b (hH YT H AR Tiad g ? (e Haap R=1.1 x 107 m '8 1) 2

Calculate the shortest wavelength of light emitted in the Paschen series of hydrogen

spectrum. Which part of the electromagnetic spectrum, does i1t belong ? (Given :

Rydberg constant, R = 1.1 x 10’ m™!)

9.  3AYIdHTeh p oh fhdl g T Hag H aeh Wi Tohdlt Zehl hi aet] W his BT YSIH oo T & |
39 29 % U8 YL HIHA dTdl 38 INGIH Tshehl oh SATH o [T SFsTeh UTH hileT, Sl sos
h RIS <kl Uchdl & | 2

AT

39T (L oh [hET hid oh [UH, TSTHeh! 3T9ddT iU A &, T his TehIR Teh{0T ATTdA
Al & | Fie I8 1T TUSH & G Hhefeh T Sieh—dlsh U FATAReh TIed Hidl &, dl
AT <hI0T, TIH hI0T 3T Shifdeh hiv H Y o 10 sI<Teh YTH <hifTU |
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A small illuminated bulb 1s at the bottom of a tank, containing a liquid of refractive
index pw upto a height H. Find the expression for the diameter of an opaque disc, floating

symmetrically on the liquid surface 1n order to cut-off the light from the bulb.

OR

A ray of light 1s incident on a glass prism of refractive index u and refracting angle A. If

1t just sutfers total internal reflection at the other face, obtain an expression relating the

angle of incidence, angle of prism and critical angle.

10. (i) Siagraeha 3R (ii) FATIEHE Gt o Hehe TEEh & TEI3 Hl IR
HhITSTU | AR 3T o foTT SRy SifsTu | 2

Depict the behaviour of magnetic field lines near (1) diamagnetic and (1) paramagnetic

substances. Justify, giving reasons.

gl — 4

SECTION - C

1. ia fava o 91 9™ m 3T 3TERT g o bl 0T hi “T STl qUIeed o for=uT ol
S o T 7% WifeT | Tohell Uieid 3R Tohell SPeUA i “C SITell” duleed ¥ & |
SIS hIToTT b S0 I Teh&H ISl Sl 3718 3 | 3

Draw a graph showing the variation of de Broglie wavelength of a particle of charge q
and mass m with the accelerating potential. Proton and deuteron have the same de

Broglie wavelengths. Explain which has more kinetic energy.
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12. Torell et o “3TTH GTga” ohl AT shitolt | Tehell 31T HTgieTd qUT 1 3Tfeehad

R 10 V IR HHTH - 2 V 8 | HTgeT F=ehieh Tihicid I | 3

Explain the term, ‘amplitude modulation’ of a signal. For an amplitude modulated
wave, the maximum amplitude 1s 10 V and the mimmimum amplitude 1s 2 V. Calculate

the modulation index.

13. IS 91 ol 3eci@ hHitoT 3TN 3H AMCI T9 T <h hiolT, | FICI b i & Il Fed Teh
QEL o TFSad Bld & 7 Tohdl ThEH Jraehid &9 ‘B’ | feyd o L o forell arras
FTeTeh I hTIRIA &t oh T SASTeh cd~ <hiTalU | 3

State the Lorenz’s force and express it in vector form. Which pair of vectors are
always perpendicular to each other ? Derive the expression for the force acting on a

current carrying conductor of length L 1n a uniform magnetic field ‘B’.

14, ToREl TehTISTeh I -H- ITAN TohU T YA -o1H hl &HAT 16 D, 3AGeIh <id hi &HAT

50 D 9T AfeTehl sl FaTE 16.25 cm & | 39 JehI3Teh I bl ATH fOIRGU | ITc I8 I 3TdH

Yfcferrs 3= W S9TdT 8, 1 $8ch! 3TTHEH &HdT Uiehiold shifelu | 3

An optical instrument uses eye-lens of power 16 D and objective lens of power 50 D
and has a tube length of 16.25 cm. Name the optical instrument and calculate its

magnifying power it it forms the final 1mage at infinity.

S5/1/1 6

collegedunia:

India’s largest Student Review Platform




15. Tpdl p-n Y SIS o Gidiad H GiHTId &l JshAT3 hl RSN shitold, | 39 JhR UG
“Tiferept favwa” sl IR TTiET | 3

Explain the two processes involved 1n the formation of a p-n junction diode. Hence

define the term ‘*barrier potential’.

16. (a) 39T IO o Iooi hifTT fSiTeh g feregra forva faea &1 @ Tefya 2 | 3

(b) @ ferg 31w q, 3R q,, Sk =9 g2 1, 7, foreht s fogga &= & o € | &
T Tod 39 Q1 AT o THehT ohl TRATaST Sl o oIl SsTeh Scd—~ hifalu |

AT

fRR-Tog]iaeh! o M3E =™ foiRgu | Tohdll 3191 o3 o 1Y ThaHH JAERE X
T Icd~ ToEId & o oTT STeh Scd— ShiTT |

(a) Writetwo properties by which electric potential 1s related to the electric field.

(b) Two point charges q, and q,, separated by a distance of r,, are kept n an

external electric field. Derive an expression for the potential energy of the

system of two-charges 1n the field.

OR

State Gauss’s law 1n electrostatics. Derive an expression for the electric field due to an

infinitely long straight uniformly charged wire.

17. & o1 I\ TdARgu | 32N i T8Rdl 8 SRl hioe foh o ol a9 Sl
gLeyor e <h1 gfore 2 | 3

State Lenz’s law. Explain, by giving examples that Lenz’s law 1s a consequence of

conservation of energy.
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18. 37TA STIAT <Rl <his GGV dice <hi Tl a2l o f&R @ SIS T 8 | 3899 360 uC
A Fied & ST 8 | 9 QU1 o 30 ) favg geat 120 V & a1 8, 99 99miE |
gferd 379 120 uC a1 @ |V’ 3R 31 Gmiar aitehferd hifse | afe seear & 120 v
<hl gig L &t ATT, 1 G YT ST TohdAT BT ST 2 3

A capacitor of unknown capacitance 1s connected across a battery of V volt. A charge of
360 uC 1s stored 1n 1t. When the potential across the capacitor 1s reduced by 120 V, the

charge stored 1n the capacitor becomes 120 upC. Calculate V and the unknown

capacitance. What would have been the charge on the capacitor if the voltage were

increased by 120 V ?

19. <hls THAA qUTH Tolel HILH € Ha- HIL9H H TER hid gU okl 3TUed] I8 9T A hivl
| O AT AT & | 3THiad dUmd 3T 3T9dldd a0 30+ o U 3TRE Eirau | 39 T
YA oh HHA b 9 T TIT94 HifU | 3

A plane wavefront propagating from a rarer into a denser medium 1s incident at an
angle of incidence 1 on a refracting surface. Draw a diagram showing incident

wavefront and refraeted wavefront. Hence verity Snell’s laws of refraction.

20. FER I AH U1 R ATHN qUT [GU131 o o9 fqUed HINT | =™ a0 {9971 6 9q@
Sl FT 8 ? TR <hl 39 faun 4 et o uwre 31fiuEer & fw dwes uhan 31 tiyuE

U o fle TheTaq Yok o ToTt Ssieh ToTiaT | 3

Distinguish between sky wave and space wave modes of communication. What 1s the
main limitation of space wave mode ? Write the expression for the optimum separation

between the transmitting and receiving antenna for effective reception of signals in

this mode of communication.
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21. THasT A 3R B o dUTRETl &1 3TANT hish (€U U SAltoieh 9T ol T dUeyq ©if€u | g™
ATToTeh T <hl Ug=T shifolu 3T 39eh! Icad™ il ot feTlReau | 3

Using the wave tforms of the imnput A and B, draw the output waveform of the given

logic circuit. Identify the logic gate obtained. Write also the truth table.

Input A

Logic Circuit

22. ATcTehdl AR IIIH (I & o UGl H [ohE! FTcTeh o YNI—Hcd o [T Sufeh Sgcd~
hITSTT | SHTUT Gkt SATEAT hiTolT Teh TohET Teteh o AT shl HId T&d T I TavdT=iT
I Gl THT i T 36 AT H SoTaeiH1 ehl Taiierdl § Tohd JehR TiadH 2ial & | 3

Derive the expression for the current density of a conductor in terms of the
conductivity and applied electric field. Explain, with reason how the mobility of
electrons 1n a conductor changes when the potential difference applied 1s doubled,

keeping the temperature of the conductor constant.
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gue -
SECTION - D
23. T ThE! heell T e A9l & | 38 hEX &l AT | I TAh 37oh IATUHI TahHAT !
< 39 HehTHeh U FHSAHL TH § G TEHT IR L ¢dT | 516 TIhE HTaTeds i 39 STd 6l
TdT AT dI 98 TH o1 I USATATSEE o ITE o MU, TS84 37ehT IHIeTuT shich ST foh
I8 39 TAT 1 IR 1 ¢ | I=M I8 TUHS! 16T foh 36 STEm & Sieh fohan ST &eha &
3R I TR W 78 & | $8h U1 UH ol Sl g 3had IU=R e 7= 37R 98 ura:

Y gl 7T |

(1) SI%E Haredd grRI e Aideh Hed feilgu |
(2) Terslt {sATfded awa ohi JTTET 3T SR U H =1 I9 3 2
(3) Toreht deamfeed T <ht @fshardt 20 g2 & Uv=Td 10,000 forere afa dhve 3 | 37T

10 &= b q¥=Id $9oh! Fishadl Teehl 5,000 Taeres Tfd WU &l SITdl & | 3Heh! YR

3T STRFeh FTehIdT T shiWId | 4

Ram was a daily wage worker 1n a factory. He was sutfering from Cancer. On hearing
this, most of his co-workers, started avoiding him under the impression that 1t was a
contagious disease. When Prof. Srivatsava came to know about this case, he took him
to a leading radiologist, who examined him and told that it was at the beginning stage.
He advised that 1t could be easily cured and also certified that 1t was not a
communicable disease. After this, Ram was given proper treatment by the doctor and
oot cured completely.
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(1) What moral values did Prof. Srivatsava display ?
(2) How 1s mean life of a radioactive element related to its half life ?

(3) A radioactive sample has activity of 10,000 disintegrations per second after

20 hours. After next 10 hours its activity reduces to 5,000 dps. Find out its halt-

life and 1nitial activity.

Qqug —

SECTION - E

24, = feu Tu ufmy # =fe aftay &1 wfe ToME TH B A1 (a) U T i gt
$INTT, (b) 39 TRYY =T TUTAT b TREhIoTd shitaT | TohHET a.c. IRUY o TUTdT SR i
1 g § ¢ fean 2, a.c. &a it wiofiE gl 1005 2, afgy § aida wift-em

giehferd shifeme | g
10 O 200 mH
V=50V
YA

(a) Tog Hhifore fop forelt a.c. & & &0 & gafora forelt 3mmest I @ varted fa=@ am
wﬁaﬁmﬁ%mﬂqﬁ%ﬁ%l

(b) 100 mH TTehcd bl hig Yieh AR hls dcd AU T fohdl rms ieedt 10 V, 50 Hz &

a.c. B q TAST & | I8 I T o uftaer § yaret dieedr el 4 %Im@rgam%' |

Iic UMY | YaTiad 91T 1 A 8, dl STANT TohT U Y&k hT Yehed TR IOY | 3T4d

ITTh — &1 GIehiotd shilolu | 3
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In the following circuit, calculate (a) the capacitance of the capacitor, if the power
factor of the circuit 1s unity, (b) the Q-factor of this circuit. What 1s the significance of
the Q-factor 1n a.c. circuit ? Given the angular frequency of the a.c. source to be 100/s.

Calculate the average power dissipated in the circuit.

10 O 200 mH
)OO

V=50V
OR

(a) Prove that the current flowing through an ideal inductor connected across a.c.

source, lags the voltage in phase by %

(b) An inductor of self inductance 100 mH, and a bulb are connected 1n series with

a.c. source of rms voltage 10 V, 50 Hz. It 1s found that effective voltage of the

. . . TU . .
circuit.-leads the current 1n phase by 1 Calculate the inductance of the inductor

used and average power dissipated in the circuit, if a current of 1 A flows 1n the

circuit.

25. ARG ! HEHA! H AT HITT Teh A o T o TehIVH GRI FHASA Yfad TehrST fohd
Teh e TehdT STT Hehel & | 1 TSIl <hl shig TehIeT shl HTHId fehtul fehdll TIeitias A W

HATIA HLAT g | TS A b 98] ThET 37 IeIs B i 39 JohX W =TT fohaT

T 2 ok B © his b9l 91 981 811 | A 3T B o H& H 379 i3 dIHU Iiaias C 39
Teh R AT b SITdT & Toh $Heh! 3T A 3T B o 37871 sl GHIGHTNG Shidl & | A,
B 3T C 9 UTETHA TehTT shi digidl Uiehield shiloTu | 3

AT
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(a) I o Tg Torll ST § Tohel Weharuli Tehrer &1d <l TAIAT S, 37X S, ¥ |9 gl W @l
TR | UG W& 3TR 3761 Th=ll o S hl SATEAT hITIT |

(b) I o Tg Tl ST H SATcThToT Thst ITH ohid oh o1l 38 TehT3T ST bl SN TohaT 7111 &
fSrem g auTest 650 nm 3 520 nm T TSI 2 | 5
(i) 650 nm TCH o o1 U W Hsid I8 ¥ dradl &iF b hl gl A1d
ITT |
(ii) o =8 & 98 Feran g fohat 8, ST&T g1 auTeed! i & fihel ST
B 2
fean @ fop T34 o o= 9Uh 4 mm TUT T & df | ¢ & o< <l gl
[2m? |

Explain with diagram, how plane polarized light can be produced by scattering of

sunlight. An incident beam of light ot intensity I 1s made to fall on a polaroid A.

Another polaroid B 1s so oriented with respect to A that there 1s no light emerging out
of B. A third polaroid C 1s now introduced mid-way between A and B and 1s so
oriented that its axis bisects the angle between the axes of A and B. Calculate the

intensity of light transmitted by A, B and C.

OR

(a) In Young’s double slit experiment, a monochromatic source of light S 1s kept

equidistant from the shits S, and S,. Explain the formation of dark and bright

fringes on the screen.

(b) A beam of light consisting of two wavelengths, 650 nm and 520 nm, 1s used to

obtain interference fringes in a Young’s double-slit experiment.

(1) Find the distance of the third bright fringe on the screen from the central

maximum for wavelength 650 nm.

(1) What 1s the least distance from the central maximum where the bright

fringes due to both the wavelengths coincide ?

Given : the separation between the slits 1s 4 mm and the distance between

the screen and plane of the slits 1s 1.2 m.
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26. (a) TopHl TqU @ AR &1 319Td Tfae ‘R’ fHeiid ot & ol diex |q &1 9iuy 3mg

it | 38 YohR T TTY S’ 6 UGl H ‘R’ o ToTT steh sgcq— hifalT |

(b) Terell Hiet Td UMY | Ug ‘3 ¢ 1 T AY & 3R 39 Tohd ThR FMYT TehT

ST 8 7 Al HieX W o A H sell AR HeaHied i feafa=i i 3Tger-sge o

&l ST, A1 Fqe o TohH TehR THTIST BT ? 379 IT b TelT shRUT 1Y | 2
YT

(a) UNUY 3IE <l AT § TSR Tl DR THG [TTRIT | SRS ShiTT b
forelt et =h1 37T Ifaure Tord TepR i feRam SITaT 8 7

(b) TIREMERT INUY H HHGIRgd W 1 J9TE 9Sdl &, 91§ (i) 9= O 6
HAT=ies Sfeie # gfg 8 St 8 2 (i) Iiarerss aa @ gvft § gafed feriess
i ShH &1 ST & ? 379 3T hi g% hifolu | =

(a) Draw_a circuit diagram of a meter bridge used to determine the unknown
resistance R of a given wire. Hence derive the expression for R 1n terms of the

known resistance S.

(b) What does the term ‘end error’ in a metre bridge circuit mean and how 1s it
corrected ? How will the balancing point be affected, if the positions of the
battery and galvanometer are interchanged in a metre bridge experiment ? Give

reason for your answer.

OR
S5/1/1 14
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(a) State the working principle of a potentiometer with help of the circuit diagram,

explain how the internal resistance of a cell 1s determined.

(b) How are the following affected in the potentiometer circuit when (1) the internal
resistance of the driver cell increases and (11) the series resistor connected to the

driver cell 1s reduced ? Justify your answer.
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