CBSE Class 12 Physics Compartment Question Paper 2015 (July 16, Set 1- 55/1/1)
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e Please check that this question paper contains 12 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 minutes 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.
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PHYSICS (Theory)
fenier @ -3 52 [ 3BT 37F - 70

Time allowed : 3 hours | [ Maximum Marks : 70

Q=T fe9T
(i) @ T97 AT & | 37 F99-U7 H F67126 H97 & |

(ii) EOHI-UT &5 YT & ; TUs-3f GUs-a GUs-T GUs-g 3N GUa-T |

(iii) TUEH TS5 JTE TJadF F11 IFFHE | GUsT TS5 J97 8 TIdF F2 AFH & | GUe-TH
12 797 & UF &3 3F & | GUe-F T 4 3% FT UF JoareIiRa 59 & 3T Gue-F 4 3
U978 Udb &5 3 d |

(iv) T99.93 H §HT GT Fis faeeq 78l & | aIid, 3t 37! aict U §97 H. d14 371 aic T
g9 § 3T rer 3ihl act a1l 5o J SR T3 J57 637 a7 & | U5 F99 § 3aeh!

foT T T 7 G HeleT UH U9 &1 FAT & |
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(v)  ST&T 37TEIE 81 37T [Tt Hifaes i & G #1 3TFT F GHET 8

c=3x10% m/s

h=6.63x 1034 Js

e=1.6x10"17C

Uy =4mx 107" TmA™

g,=8.854x 10712C> N m™
|

4TE

m, = 9.1 X 1031 kg

2 & FFHH = 1.675 x 10727 kg

T & 539 = 1.673 x 10727 kg

AR & = 6.023 x 1023 9id 7 AieA

ieESTHH e = 1.38 x 1072° JK!

=9 x 10° N m? C?

General Instructions :
(i) All questions are compulsory. There are 26 questions in all.

(i) This question paper has five sections : Section A, Section B, Section C, Section D
and Section E.

(iii)  Section A contains five questions of one 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
qguestion of two 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=3x10% m/s
h=6.63 x 107* Js
e=1.6x10"1C
Uy =4t x 107" TmA™"

£, = 8.854 x 10712 C2 N-! m2

=9 x 10° Nm? C2
4%80

m, =9.1X 1031 ke

Mass of neutron = 1.675 x 10727 kg
Mass of proton = 1.673 x 10727 kg

Avogadro’s number = 6.023 x 10?3 per gram mole
Boltzmann constant = 1.38 x 10723 JK~!
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gqug — A

Section — A

. SEIEM ‘m’ 317 A ‘q’ H HE HUT 9’ AT J [l THTAHE =D &7, ST 0T i T ht
{9t & TTFIad &, § Wel9T Shidl &, STh! TSl STl [hd Uh AT Bidl & 2 1

A particle of mass ‘m’ and charge ‘q° moving with velocity ‘v’ enters the region of

uniform magnetic field at right angle to the direction of its motion. How does its

kinetic energy get affected ?

2. T H [ohdl gRmEme! URATCTehT i fohdl =TeTh od (A1) i 31X a9 ST T & | o °
URT €RT %l T2 Fd1=T | 1

-

Figure shows a current carrying solenoid moving towards a conducting loop. Find the

direction of the current induced in the loop.

il

3. 9 oA T &0l [hET 37adeT SU0T & £ AR 2f & & TET ST €, dd 99 ST Uicliar shaT
BT & — (1) STeIeh 2T ATEr 31 (i) BT 279er foated 2 1

When an object is placed between f and 2f of a concave mirror, would the 1mage

formed be (1) real or virtual and (1) diminished or magnified ?

4. TR DI AT SO b Fod &b BT H SHB oAl auTeed & [OeR0T & WME Gt
IR | 1

Draw a plot showing the variation of de Broglie wavelength of electron as a function

of its K. E.
5. HiEEd BiF | ANH Al R FET el S ngaar M= 1 gl € 2 1
Why 1s the frequency of outgoing and incoming signals different in a mobile phone ?
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Section — B
6. THEl AT H 3TSYT dT8hl & 3TUeNE o hi STTUUT h YA Hich ST A ohl UTAraehdl
3R 9N 99cd & g a9 e~ HieTe | 2

Using the concept of drift velocity of charge carriers in a conductor, deduce the
relationship between current density and resistivity of the conductor.

7. STgrad TRT AR IREed: giad Wl & g [aug HieT | 3G Hl Feral § auF Hie
{oF Toh T TP TehIU §TRT 3Tgord UehrST ek gfad &l STar & | 2

Distinguish between unpolarised and a linearly polarised light. Describe, with the help
of a diagram, how unpolarised light gets linearly polarised by scattering.

8. Told eI fohdll shid o TUH | 7o U¥ Ui &t AT & |

9 HehY G Sl IUANT Heh Jg SIS 1o (6l U 7T 19 ! HBihg g 39 T AT
TeRTST % AT (W) T R et € | 2

Why does white light disperse when passed through a glass prism ?

Using lens maker’s formula, show how the focal length of a given lens depends upon
the colour of light incident on it.

0. To= ¥ T9W 7T el fave 3R Wi ht 3Ua g & aid Uh T ITINT Hleh Ol
frerdier afehietd. ity | 2

V_ (Volts)

2 4 6 8 10
v (10 " Hz)

Using the graph shown in the figure for stopping potential V/s the incident frequency

of photons, calculate Planck’s constant.

V_ (Volts)

2 + 6 8 10
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10, = & Tt i SRR I R >

10 | 4
(a) 5 B+n > He + ......

94 2 95
(b) 4 Mo+ H >p3le+ ...,

AT

IS TGl AT SRR ° WAl 3R =T JFT Sl & GUd &l 8, a9 g TR
ST T BT So1 § (37T ST SJoshH) BIdT € 2 Ush 330 Higd SR ity |

Complete the following nuclear reactions :

10, 1 4
(@) sB+ygpn——,He+......

(b) Mo+ H— oTe+......

OR

[f both the number of protons and neutrons in a nuclear reaction 1s conserved, in what
way 1s mass converted into energy (or vice verse) ? Explain giving one example.

g - ¥

Section — C

11. Tgya amgol P o fersll s fgee & febelt wehgm fog &1 E o v mn & | 39 f5ye g

e T ST et St 3Tl T % felt st o I | 59 st H o Qe % a
! %l YEAY | 3

An electric dipole of dipole moment p is placed in a uniform electric field E. Obtain

the expression for the torque T experienced by the dipole. Identify two pairs of
perpendicular vectors in the expression.

2. (a) R, 3R, (R,>R,) Bt & a1 el =l Sl e 6 mar g | afs 3= fhat
AT AR 9 G [HAT ST &, A 370k JSard STEeT S+l b1 34T 31 ity |

(b) T AN U FHIT & Hlicash dTieh W i AT 9T Yaied &l &l & | 39 I
% TSI A T AT 77 § ; fo=gd 9, 9RT g+, foRa &1, 379aTe 9ret 2 3

(a) Two spherical conductors of radit R, and R, (R, > R,) are charged. If they are

connected by a conducting wire, find out the ratio of the surface charge densities
on them.

(b) A steady current flows in a metallic conductor of non-uniform cross-section.
Which of these quantities 1s constant along the conductor : current, current
density, electric field, drift speed ?
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13. o= o SonT T 57 forya uiuel § 31es UHET (A) 31X 3MeY dicedie? (V) & e Haikd

AT |

st o <9T U foRyd aioe O Yo Uiaieeh 9 aed 9T S ity |

4V V. 1.0Q

AMWM— —]1
0.5Q
R 4 l
3.0Q
AVAVAVAVAY A AYAVAVAYAY L,
4.5 Q ‘
6.0 Q2

In the two electric circuits shown in the figure, determine the readings of 1deal

ammeter (A) and the 1deal voltmeter (V).

OR

In the circuit shown 1n the figure, find the current through each resistor.

4V |8V 1.0 Q
| |

AMWMW— |
0.5 Q
1V l

3.0Q

NVVV Y 2) AVAYAYAYAY .

4.5 Q ‘
6.0 Q
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4. 3IUFFT ARG & G T (1) T=H GHara 3 (ii) Afq HI0T TR HiT | FiS
TR G2 1 (1) g, (i) Toved g9 W @, af a8 fhd 9T | Hehd UM 2 3

Define the following using suitable diagrams : (1) magnetic declination and (11) angle
of dip. In what direction will a compass needle point when kept at the (1) poles and (11)
equator ?

15. Tl aftnierent ™19 his ST 9RT | UaTied ef @l &, B Grad grehid Sl & [o1T, JRATeTe
% DT &7 B, &FARA A T TS [ b U1 H 57 Fcd~ HIT |
T Tehieh 3T §9 JRIhIT o1l bl ot [ohdl HHR digeh! ST H Jrad 2R o 3ol
T | g Uk hl STl € 2 3

Derive the expression for the magnetic energy stored in a solenoid in terms of
magnetic field B, area A and length / of the solenoid carrying a steady current I.
How does this magnetic energy per unit volume compare with the electrostatic energy
density stored 1n a parallel plate capacitor ?

16. Todr agg ¥ 80 mH & W& 3T 250 WF & e i 240 V, 100 rad/s Y & AT
foha T & | OO BT MRy SULIOhg € |

(i)  9RT Al rms A9 9T HieT |
(i) 9RO gRT ST FoT ST Ik FT & 2 3

A circuit containing an 80 mH inductor and a 250 WUF capacitor in series connected to a
240 V, 100 rad/s supply. The resistance of the circuit 1s negligible.
(1) Obtain rms value of current.

(1) What 1s the totalaverage power consumed by the circuit ?

17. 9 €T T U9 & 3T SIS0 ; 3

(i) HHATT HUSH & INY UX S bl Udell Wd AT sl ITSHedT & [T MHumaes o=
€ 2 RIO-ThT WFH & 3T 9N Hl T Hiw SOg I8 fafrior datd & | &

fATRROTT ST Ueh Hegwalqul 310N [eiEn |

(i) TSR TN T HH q0 T 7T ST & 2 I 6 Uh 3cq Bl & 2 U 219 9T
FRT Yed! ol 3T ST W& | I 39T 1 YiHehT Tt € 2

Answer the following questions :

(1)  Why 1s the thin ozone layer on top of the stratosphere crucial for human survival ?
Identify to which a part of electromagnetic spectrum does this radiation belong
and write one important application of the radiation.

(1) Why are infrared waves referred to as heat waves ? How are they produced ?
What role do they play in maintaining the earth’s warmth through the
greenhouse effect ?
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18. AT % [hdl A o [T U “Shifceh 0T I TR [ARET |
15.0 cm =1 & fohar Tafcivey @ aell & &% I His ATl o5 |id S’ @ & | 29

MU= T 7.0 cm A8 T ST (ST 4/3) 90 & | Teh1eT [T 3@ @ity 3 5o
T2 T T8 SAHA TRBICTT DISTT T9d TRl g H F7d grm | 3

Define the term ‘critical angle’ for a pair of media.

A point source of monochromatic light ‘S’ 1s kept at the centre of the bottom ot a
cylinder of radws 15.0 cm. The cylinder contains water (refractive index 4/3) to a

height of 7.0 cm. Draw the ray diagram and calculate the area of water surface through
which the light emerges 1n air.

19. == T T A o &l Ly, L, #AR L, ¥ ¥ o <1 1 30 FarH S (i) TR0, (i) Ferasi
s % feru erfieyaes 3R At & fow 5= 2

30 3T I Y & foTT HROT AT |
a9 Wi (P) RS (A)
L, 6D 1 cm
L, 3D 3 cm
L, 10D 1 cm 3

Which two of the following lenses L, L, and L, will you select as objective and

eyepiece for constructing best possible (1) telescope (11) microscope ? Give reason to
support your answer.

Lens Power (P) Aperture (A)

L, 6D ] cm
L2 3D 8 cm
L3 10D ]l cm

20. SUTF RG WFHT ARAT HINT [ FRRT 7 ATTHLUT U e H, U 3RI & Tehod
TeRl TaacHT &1 STEARMTUT &1 € | T A0l Y2 3T THATT @id & TehIerd Uehel [$R”1 |
feETE 3 a1et U2 U [as e arelt &l Jel [arereed feray | 3

Explain by drawing a suitable diagram that the interference pattern in a double slit 1s
actually a superposition of single slit diffraction from each slit.

Write two basic features which distinguish the interference pattern from those seen in
a coherently 1lluminated single slit.

21. SIS AR@T & MR W n-UHR AR p-THR & TEATCTh] & did [qUET HINT | TRH I
AT 3TR TR a9 U ! A3l Sl gei-T hifeTg | 3

Distinguish between n-type and p-type semi-conductors on the basis of energy band

diagrams. Compare their conductivities at absolute zero temperature and at room
temperature.
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22. (a) gl AU TER HALT hl scAToh-ARE 4T T & | 3

g G . oS . 39T g
Ena THI-—|(1~| T{..'J.—Kr' THJ-—|(1-| SEEINE el

e ‘X 3T Y’ UgE-T a7 3 1 [ay |
(b) “fag ¥ fag 3 “UGRor GO &% 9 & & § fodeT ST |

(a) Given a block diagram of a generalized communication system.

Information Message _ Message
: Recever
Source Signal

Identify the boxes ‘X’ and ‘Y’ and write their functions.

(b) Distinguish between “Point to Point” and “Broadcast” modes of communication.

gug - q

Section — D

23. 3T FI USH FB HEAl I Ta9met AT o TR & ot et W 9 | 39% o) H 98 9 a9
o | Ueh TG 39T 07 Jfed, ST Faqd § Tagd Il 91, 39% 8¢ ™1 | 519 |- A
AT Ta=aT & R | Jfed i Idr, af 39+ I8 a1 [oh 37H o 8 | 314l 9f dMaie offd X
OO T ol TSP SUAIT {ohal ST @1 & | 9iF & 8L H Y-G8eh- |l 3 el o1 |
394 3 T 1000 W.— 220 V & IH o9 & ¥ 9 28 W & CFL Sl 1 3UanT i
AR =X H 3ad Y-FHeh B T GOH9T 997 | 39 3R | 3 IUAT Gera KU 31K &
TSI I 2T 5T e ot ol 3TE fohar |

(i) 3O TOaR ¥ Jied H B I 0/HeA o&q= € 2
(i) URHRF e ow i # go=T § CFL 3R LED 1 dgak € ?

(i) 9-Tmehd | foegd-faet f6a YR ¥ 9 STar & 2 4

Ameen had been getting huge electricity bill for the past few months. He was upset
about this. One day his friend Rohit, an electrical engineer by profession, visited his
house. When he pointed out his anxiety about this to Rohit, his friend found that
Ameen was using traditional incandescent lamps and using old fashioned air
conditioner. In addition there was no proper earthing in the house. Rohit advised him
to use CFL bulbs of 28 W instead of 1000 W — 220 V and also advised him to get
proper earthing in the house. He made some useful suggestion and asked him to spread
this message to his friends also.

(1)  What qualities/values, in your opinion did Rohit possess ?
(1) Why CFLs and LEDs are better than traditional incandescent lamps ?

(i1) In what way earthing reduces electricity bill ?
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24,

55/1/1

(a)

(b)

(a)

(b)

(b)

dqug —
Section — E

T e 99 1 3TN Feh e R 3R N W i gRTEMET JamhR HUSell & HROT
FUSAl o 3T W FUSAAl & b5 ° 4 T W d 7l o5 ) 3e0=1 T & &
[0 =T o= HIST | 3T HUSA! b HRUT Scd~ Fehid & T@reT i IEd

T |

M H TIMT 3ER ‘R’ A1 & (69T THTAH IR od (RN § HE 917 T 95 M
T 7Ee ek N T 6T [eherdl € | 9 o o5 T A T &7 W ity | E

IE TYITET [ I/ Wl FaH ol oehieush ®9 ¥ TR URULT 99 % ®9 H {78 UhR
T THAT ST Gl € | T8 T &1 3TN b o ls [ STTA-HIE &ThA ‘A’
FHHT TE-IH 0 ‘N’ Ui i GRATAH, SEE T 8RT ‘I Uaied & & ¢, &

I S0~ TrIohid &5 o [T SSTeh U ity |

ot aRPTE TRAToR, PR O T el @ @ § Y e e smiee

iU |

oTs 0.45 m 3R SEF 60 g i iz Trel &St el 8¢ 396 HT 190 I o
FEAEY ARl §RT Hoad ¢ | aRl 9 & 34 98 9 5.0 A &l T 917 Yaned &l &l

& | 39 TEehF & 1 AREI0T SR IS S SIS 759 360 i 9 Rl § a1 I

gl S

Use Biot-Savart law to derive the expression for the magnetic field due to a
circular coil of radius R having N turns at a point on the axis at a distance ‘x’

from 1ts centre.

Draw the magnetic field lines due to this coil.

A current ‘I’ enters a uniform circular loop of radius ‘R’ at point M and tlows

out at N as shown 1n the figure.

Obtain the net magnetic field at the centre of the loop.
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(a) Show how Biot-Savart law can be alternatively expressed in the form of
Ampere’s circuital law. Use this law to obtain the expression for the magnetic
field inside a solenoid of length ‘I’, cross-sectional area ‘A’ having ‘N’ closely
wound turns and carrying a steady current ‘I’.

Draw the magnetic field lines of a finite solenoid carrying current I.

(b) A straight horizontal conducting rod of length 0.45 m and mass 60 g is
suspended by two vertical wires at its ends. A current of 5.0 A 1s set up in the
rod through the wires.

Find the magnitude and direction of the magnetic field which should be set up in
order that the tension in the wire 1s zero.

25. (a) 9H H Udel T §RT o UM HT UV S a1t TMER-ATHST YhivE TInT i

IS SIoT T 3G GirU | THT 347 € o ST o-h0T 911 9 919 fehet 10
3T 3T ATST 91T &1 TS 10T UT YOI g3l 2
fopat e & FAME-8F H -0 & U UF Qg | TEg W= 1 1 Te<d & 3R
Tqd Tk & TesT & [a9F T o1 GomT W & Hebell € 2

(b) 7.7 MeV & [Hdl o-F0T i, AM9H (Z = 80) T NN & ToIU [oRmHeay | 3+ a9l
TS9T UfaetE= 9 99 SO X M 3THeiT i | 2

3T

(a) YEITHIS TS Hl o I Hewool YU [ET ST A WaH i UieTd arTedare
! AT 6l X Tl | ) & IS URHI] & Hisel §RT Sh! el o6 U ot
T ?
g Gl =l SUAN Tk H TS i GTeed sl Teher iy |

(R=1.1x 107 m! #iifsm)
(b) 9 o ANIRIAl T STANT H¥eh ETESIST URHIY] bl nall TR bl HoAT & Tl =sTeh U
FIT |

(a) Draw.-a-schematic arrangement of Geiger-Marsden experiment showing the
scattering of o-particles by a thin foil of gold. Why 1s 1t that most of the

o-particles go right through the foil and only a small fraction gets scattered at
large angles-?

Draw the trajectory of the o-particle in the coulomb field of a nucleus. What 1s
the significance of impact parameter and what information can be obtained
regarding the size of the nucleus ?

(b) Estimate the distance of closest approach to the nucleus (Z = 80) if a 7.7 MeV
o-particle before 1t comes momentarily to rest and reverses its direction.

OR

(a) Write two important limitations of Rutherford model which could not explain
the observed features of atomic spectra. How were these explained in Bohr’s
model of hydrogen atom ?

Use the Rydberg formula to calculate the wavelength ot the H | line.

(Take R =1.1 x 10" m™).

(b) Using Bohr’s postulates, obtain the expression for the radius of the n' orbit in
hydrogen atom.
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26.

55/1/1

(a)

(b)

(a)

(b)

(a)

(b)

fad | Al g “X° gRT o aied &l M aied § 9= gidr 9T T4
& | 39 gfe 1 9 fafay 3R Suge aRue §RT $9% i i AT SIS | 39!

SeeaT offe 3R S et 3 fof ioieh ST T |

CE =g § TR SEMd 2ieied &1 0T 30l Tiau | O ®7 § R

HIT {7 0 956 &7 i TT &5 Ta8h & €9 H ITINT 61 Sar € |

SAT

ORTY 3G & eIl ¥ [Hal quT a3 ARl & 1 Hf 989 H RS HiT | 396
Rl 3T Mg JOTEy STTiEd shited |

fore o T T URuY % o o T Teane | fEer A 3R B % 9t ¥wea 9 & forw

HIHM ROT T |

A

B

Figure shows the mput wavetorm which 1s converted by a device ‘X’ into an
output wavetorm. Name the device and explain its working using the proper
circuit: Derive the expression for its voltage gain and power gain.

Draw the transter characteristic of a base biased transistor in CE contiguration.

Explain clearly which region of the curve 1s used in an amplifier.

OR

Explain briefly, with the help of circuit diagram, the working of a full wave

rectifier. Draw 1ts input and output waveforms.

Identify the logic gate equivalent to the circuit shown in the figure.

Draw the truth table for all possible values of inputs A and B.

A

12
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