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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)

[HEIRT G5 : 3 T HIEIHTH 3F 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

SAREI o1 GoFHM (m) = 9.1 x 103 kg
I bl geIH1H = 1.675 x 10727 kg
e T geqd ™ = 1.673 x 1027 kg
TENTG T&AT = 6.023 x 1023 9id T1™ A1
SledsHH THdme = 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 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
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 =3 x 10% m/s
h=6.63 x 1074 Js
e=1.6x10"17C

=4t x 10/ TmA™
g, =8.854 x 10712 C* N1 m™

=09 x 10° N m? C*?
47‘[80

Mass of electron (m_) =9.1 x 10! 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%° per gram mole
Boltzmann constant = 1.38 x 10723 JK~!
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SECTION - A
. ToREl 3ot ohl TaYaT<X V doh caid fhdT T | AT I8 30 H Ta® 4 97 df 38
3Af=m a7 o feiu =eieh faafRgu |

An electron 1s accelerated through a potential difference V. Write the expression for 1ts

final speed, 1f 1t was 1nitially at rest.

2. FHM TGS oAl o G W hHl THHAE Jrechid &7 H JoW Hd & | T8l &F %
AT qT QU & <hl fe=m & 30° T Y9 AT & | 3k g It T T&Y 9 o AH
feTRIT |

Two protons of equal kinetic energies enter a region of uniform magnetic field. The

first proton enters normal to the field direction while the second enters at 30° to the

field direction. Name the trajectories followed by them.

3. TUehod T2l g foeidd b ToTW TSRl shT disian farawer ok Eifdm |

Draw a graph showmg the intensity distribution of fringes due to diffraction at single

slit.

4, S T AT o 110 IUANT B STcA] S —<FIhIF U <hl ST THREL feTRaT |

Write the range of frequencies of electromagnetic waves which propagate through sky

wave mode.

5. 9 <hl &HdT hl TRTST SIfTU 3T &Rt S AT foTlgu |

Define the power of a lens. Write 1ts S.I. unit.
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SECTION - B

AR <Rl <hl3 AAATHR WhH I8 b STl JTTHcTrsed TG fhel TshaHH Jrchid & |
fera 2 | AB forefl St & SEt 2 59 A’B’ @ Wiaet Th t = 0 T Ixh oL feaT T 2 |
TUTTcHeh Y9 H ST I fob THT o 1Y HUSel! § U emf T fohd TR fo=mor 2T |
(ST b I s HeA hl JUSTT I |)

A rectangular frame of wire 1s placed 1n a uniform magnetic field directed outwards,
normal to the paper. AB 1s connected to a spring which 1s stretched to A'B’ and then

released at time t = 0. Explain qualitatively how induced e.m.f. in the coil would vary

with time. (Neglect damping of oscillations of spring)

(a) UG Frsehld Tdic Shl THWTYT ST AT 3TTUTereh JraIehefleTdl o gl H 38! oY
liglicid

(b) T FEHE UG A 3T B Hl AP Frehfieran 0.96 TR 500 & | Feehid
Uil A 3R B ! 98T |

(a) Define the term magnetic susceptibility and write 1ts relation in terms of relative

magnetic permeability.

(b) Two magnetic materials A and B have relative magnetic permeabilities of 0.96

and 500. Identify the magnetic materials A and B.

4 C/1

collegedunia:

India’s largest Student Review Platform




8. (a) TNh foreredl § UTed Toe[d—graeh ™ TalehiUll o1 Teh IUANT GITT |
(b) TR fRATal S ST o ToTT Teh Teh 3¢T8L9T GI1WIY :
(i) ToEATIH 9T &, 93 hig T 9N T8l §
(i) <hdd FTeH 9N 8, TL g TIEATIT 91 &1 # |

(a) Give one use of electromagnetic radiations obtained 1n nuclear disintegrations.

(b) Give one example each to illustrate the situation where there 1s (1) displacement
current but no conduction current and (1) only conduction current but no

displacement current.

0.  3IH kTN ! ATl AT HITAT ST fhET 4T o I8 9 IoidiH Icdlsid hidl a " 3.3 Vo
Tceh Torye gRT qUId: Tsh Tedm TR—IT 2 | Alg 8 x 1014 Hz 3T T 38 91d H Yehr Taed
S 3R 1 S71aT &, 1 39 9Tq b ToT¢ & ®eid (eV H) Tiehield hilT |

37T
foREll T gRT 6.0 x 10'4 Hz 3Tdf k1 Tshavll TehlSl Ieq— fohdT TRIT & | JcEsi- &THdT
2.0 x 103 W B | Iehete shitaTu (1) Teh1eT TohT0T 9ot H TohEfl ShIcH hl ol @1 (ii) &1 g
3 T 9L Jid HehUS Ictoia Bl ATt BISHI ehl TEAT o |

Find the frequency of light which ejects electrons from a metal surftace, fully stopped

by a retarding potential of 3.3 V. If photo electric emission begins in this metal at a

frequency of 8 X 10" -Hz, calculate the work function (in eV) for this metal.

OR

Monochromatic light of frequency 6.0 x 10!* Hz is produced by a laser. The power
emitted is 2.0 x 10— W. Calculate the (i) energy of a photon in the light beam and

(11) number of photons emitted on an average by the source.

10. ThHl BRSNS T H (i) Tgdi™ 3TTHA o1l TR 8 TUH T a7 (ii) S=ad HATHd ol T
Y Tgdi™ 3T & ok TohEl SoToRei-l o EhHUT h ShIUT Scdioid (SI1shT0Tl <hl STl h

YT FThictd shITTT |

Calculate the ratio of the frequencies of the radiation emitted due to transition of the

electron 1n a hydrogen atom from 1its (1) second permitted energy level to the first level

and (1) highest permitted energy level to the second permitted level.
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SECTION - C

11. forea ootem ohi iyt TeTRaT a2t 36en! SI AT Toiiau | faa 1 fe@Te U fos]a & 31ed

L 100 N
Ex=ax,Ey=O,EZ=0%,GIETOL— o B9 oh WX ok 3TEY ol Uiehald <hifvg,

a=0.1m ATHT |

Th oM 2.0 x 10* N/C' 9Remr o UshadH fogld & H 1.5 cm gt ds fiRar 2
(Fr (a)) Torm 7o ¥ <eteh 36 gl Teh T H Soidrgi+ gRI To1T 71T {3 <l Titehaid shifug |

1

+ + A8 4>
(a)
230 BT TIRHTYT FHTH T&d U AT $Teh! 91T Ik (3e<l) L &f ATC (7 b) 1 T

e IR 3a-1 Gl e A H ToTT 71T §HY sl Rehai shIfT |

|

+ + +
(b)
Define electric flux and write its SI unit. The electric field components 1n the figure
100 N

shown are : E_=ox, E, =0, E =0 where a = . Calculate the charge within the
y Z Cm

cube, assuming a = 0.1m.
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An electron falls through a distance of 1.5 cm 1n a uniform electric field of magnitude
2.0 x 10* N/C (Fig. a)

;

+ + + + + +
(a)

Calculate the time 1t takes to fall through this distance starting from rest.

|

_|_
(b)
It the direction of the field 1s reversed (fig. b) keeping its magnitude unchanged,
calculate the time taken by a proton to fall through this distance starting from rest.

- -

12. g 3R g, emfoh G H Sk T=Ieh T SHHST: 1, 3T 1, &, HHICL 36T H GAITd & -
(i) EISH % qed Jiaud, adT
(i) GIH % ged emf
o ToTU Sieh 9T <hlToix |

Two cells of emfs. €, & ¢, and internal resistances r, & r, respectively are connected
in parallel. Obtain expressions for the equivalent.
(1) resistance and

(1) emf of the combination

13. (a) <l GHIR To¥Id 9RIETe! dieiehl o sid o dTel 9ol o 4Gl H Toed 9T o SI A1
<hl TN SINTT |
(b) T GHLH YA d o ql TIFel HTY FHT =Teteh] 8 T feenm & [ 311 [ feor gamrd
YdTiad B Tl & | 3 dTeiehl oh siid ThYUT shl SATEAT fohl TR ol ST Gehdll & ? Alq
S Q1 <ToTehl oh Sieh AL H TehH] TIeR <TeTeh ohi, fS&d 9 1 Teradid fezm | yarfad
gl &l 7, T T¢I SIU al i ATeteh 9L 3 Tt S/t FT1d hiforg |
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(a) Define SI unit of current in terms of the force between two parallel current

carrying conductors.

(b) Two long straight parallel conductors carrying steady currents I, and I, along the

same direction are separated by a distance d. How does one explain the force of

attraction between them 7 If a third conductor carrying a current I, in the

opposite direction 1s placed just in the middle of these conductors, find the

resultant force acting on the third conductor.

4. (a) S I el <l shis AYferd TehTe1 fhdl qIeiiae § ToRdT &, d1 taehd: Yidd Tl
<Y dieraT T Bt 7 T I8 TS o INifaamE o fit et § 7 310 ST
ST HITT |

(b) <hIE THAA Yfd TehT IS fehell TIeTaS § oAl & | TTh gHI IS o EUMH hivl
oh 1Y Th T <ok H UTETHA JehT3T <hl TIeidT ohl Toaul GRS |

(@) When an unpolarized light of intensity I  1s passed through a polaroid, what 1s

the intensity of the linearly polarized light ? Does it depend on the orientation of

the polaroid ? Explain your answer.

(b) A plane polarized beam of light 1s passed through a polaroid. Show graphically

the variation of the intensity of the transmitted light with angle of rotation of the

polaroid in complete one rotation.

15. 3I9ANT fohU 7T Ug] <hl SAREAT hid §U TS oh Thiel forg[d FHIHIU Sl 3oci@ <hifwiT |

T v T Jeh191 TohEl TehTeT GUTal I8 T MU hidl & | SeiaeHl shl JTUhdd I
aﬁ(vzmax) 3R 3R (v) o SS9 U TNE T GUIT TER & | AT /, n TAT Foide i
SSTH m o UGI H IS o YehT3l foreld FHiehtul ST IUAIT shid BT (i) &iTeh HIdTeh 3TN

(ii) STShTST UTE! IGTY b 1A Hetd b ToTT Ssleh T ShilaY |
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State Einstein’s photoelectric equation explaining the symbols used.

Light of frequency v incident 1s on a photosensitive surtace. A graph of the square of

the maximum speed of the electrons (V2 ) vs. v 1s obtained as shown 1n the figure.

max

Using Einstein’s photoelectric equation, obtain expressions for (1) Planck’s constant
(11) work function of the given photosensitive material in terms of parameters /, n and

mass of the electron m.

16. (a) TohdEl —FfFASTHI o T hl TEATAS FHll BT, ok i< Yok b Bl o €U H,
foreroT I Wiwreht TRIIST | 37 &131 ol 3ATehd ShiTSTU ST&T AT13ehId &t (1) ATHHT, qe
(ii) TTcehs1 & |

(b) <l T AT SATHTHAT —

235 a 94

n N U > Xe + Sr + 2n
92 54 b

" a 37T b & 9 FYE i |

(a) Draw a plot showing the variation of potential energy of a pair of nucleons as a
function of their separation. Mark the regions where the nuclear force 1s

(1) attractive and (11) repulsive.

(b) In the nuclear reaction

235 a 94

n -+ U > Xe + Sr + 2n
92 54 b

determine the values of a and b.
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17. (a) 1< ¥ SRTICT o U T GIAISH o [T GIH™ TRON TTRaT |

(b) ThEt BIRI-SHIE & YT hl H&IT H AT <hIfWTT |

(a) Write the truth table for the combination of the gates shown 1n the figure.

(b) Explain brietfly how a photo diode operates.

18. IUAME IcHsieh =18 B n-p-n THHIH ZITSEET el ATHTIehd IHIY TG WU | 949 |
SITEHT hI 11T [oh U@ SIlSieed dicedl Jaeeh b &Y H [ohe Teh[L IUANT TohaT AT &

Draw a labelled circuit diagram of n-p-n germanium transistor in common emitter

configuration. Explain brietly, how this transistor 1s used as a voltage amplifier.

19. (a) YohIT TohTUT SHILE ! FERIAT H I RIS Tob Tehell 3Tadet gUUT ol IUANT fohell o1&
e 3T ated T &1 UTed ot ° fohe YohR fohan STaT 2 |

(b) 3IuTerd TohTUT AW hT ITANT hHieh SUUT A 3T Rgeh YU & [T STeh UTd
hITTT |

(a) With the help of a ray diagram, show how a concave mirror 1s used to obtain an

erect and magnified 1image of an object.

(b) Using the above ray diagram, obtain the mirror formula and the expression for

linear magnification.
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20. (a) W HTEC MW &1 3eoi@ shioT R 3 Gicy ®Y H e iU |

(b) ST ETEE I BT ITANT hleh r AT bl It Fueel, Tad 910 [ yarizd 31 @ 2
 HRUT IHeh & T FHUSH! o ohrg H Gl x T TR TRl formg T Frarehia &7 o fo1u
&ISTeh ITd hiTwTT |

(a) State Biot — Savart law and express 1t in the vector form.

(b) Using Biot — Savart law, obtain the expression for the magnetic field due to a
circular coil of radius r, carrying a current I at a point on 1its axis distant x from

the centre of the coil.

21. TohTEI% o THIHT 1 ST hid BT TeU 77T Uiy 3TR@ 4 B 31X D o 9 fa9aT=<) qiehierd
HITTT |

2V, 20 B

1V, 252 1V,
1 Q =9,

D G
3V. 30

Using Kirchhoff’s rules, calculate the potential difference between B and D in the
circuit diagram as shown 1n the figure.

2V,2Q

A B

1V, 2 €2 1V,
1 €2 1 Q2

D C
3V.30

22. (i) SAfdeor 3R faada 9 Sca= sl o ofi= < 9e fafau |

(i) = % feret fgfertt s & farfet @ 3o gt w feo w8 w kst e et £ | 3fg w8
& TSI &l AR 5 cm TIEFANG L, Al Thai-dISi’ | 30 pmﬂ?[‘ilﬁﬂﬁ:[ﬁw
% IW%%W%@HH%@ | mm% IWWWW@W@Q
qi{ehicTd shiTwTU |
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(1)  Write two points to distinguish between interference and diffraction fringes.

(1) In a Young’s double slit experiment, fringes are obtained on a screen placed a

certain distance away from the slits. If the screen 1s moved by 5 cm towards the
slits, the fringe width changes by 30 um. Given that the slits are 1 mm apart,

calculate the wavelength of the light used.
Qug — ¢

SECTION - D
23,  Himdl TSaieH! 3= T AR I8k qe=id 98 it @l gH I/ a1 off | 3% 3Tcias
dier 81 & ot | Ikl Tt {1 32 Sieet o i o T | Sfeet 3 #fincht teteret) <hi gfgat
HICHT® i1 3R 91T Toh 881 ¢ TRt 8 | S8l 93 i 37aveh 3D o+ ol UUHs
fea |

(a) EISTT o1 BIEHTE o H ITANT Bl el Taed —TFaehF ToIfeh{uTl eh1 A8 TTRIT |

(b) ¥ TaITehLul TohY TehR 39— fohU ATd & ?

(c) IUAN {hU S ATt Tore[d —Traeh i TIfehTuTi ehl AUIGEN 1 TH TTRIT |
(d) e g YeRid Gl e TeTRau |

Mrs. Rajlakshmi had a sudden fall and was thereafter unable to stand straight. She was
in great pain. Her-daughter Rita took her to the doctor. The doctor took a photograph
of Mrs. Rajlakshmi’s bones and found that she had suffered a fracture. He advised her

to rest and take the required treatment.

(a) Name the electromagnetic radiation used to take the photograph of the bones.
(b) How 1s this radiation produced ?

(c) Mention the range of the wavelength of this electromagnetic radiation.

(d) Write two values displayed by Rita.
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SECTION - E
24. @l o= A q 3T — q FHHA: (0, 0, —a) 3T (0, 0, a) TorgaTT T f&d 2 |

(@) (0,0, z) 3 (x, y, 0) W TR Ted ferwa Tiehierd it |

(b) Terdll &g dieror HATEW 1 X-H& & IS (S, 0, 0) H (=7, 0, 0) G & (A H
foha T fepa ST 2 2

(c) 3| feafa & 319 379 I | ot uftard it afe wieqor mmaw &1, 3= o fomgati &
il o1 9, X-3781 o 313 7 Bkt i3 31T ATgfwdeh U Bl ?

(d) 379 fe IR fomg STrait i ferelt wehemm ol foega & E o 3= fefoat o wan
ST, A1 38 SATe Rl <hl $8eh JTEATT T o =18 H €T Sl 1 BT 7

Teh JehUUT H 39 3L shi g8 HIT |

SR

C, Tl = {ohHl WY <! fo9e V, Tk Safeh C,, GTidT o 3= ST ol forHeT=r V,
deh ATARIG [ IT 73T & | 31§ 37 TG 3eh] 3G — 370 AT sl d Tadid hich
38 Ush—G8L § THTALH SRS TRl 731 2 | STd <hITTT |

(a) TH-GE € HAISd S 8 Id 39 GHI GG H Fied $el Hol

(b) S QI TG o TR TS | Tiad et Sl

(c) FHT FIISH H Fiad Pl Holl R FIINId S H Gd 3TH el Gidd ol & i
3T~ <hl STEAT HITT |

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

(a) Find the electrostatic potential at (0, 0, z) and (X, vy, 0)

(b) How much work 1s done 1n moving a small test charge from the point (35, 0, 0) to

(-7, 0, 0) along the x-axis ?

S5/1 13 C/1

E=
&collegedunlaz
India’s largest Student Review Platform

T—



(c) How would your answer change 1f the path of the test charge between the same
points 1s not along the x-axis but along any other random path ?

(d) If the above point charges are now placed in the same positions 1n a uniform

external electric field ﬁ,, what would be the potential energy of the charge
system 1n 1ts orientation of unstable equilibrium ?

Justity your answer 1n each case.
OR

A capacitor of capacitance C, 1s charged to a potential V, while another capacitor of
capacitance C, 1s charged to a potential difference V,. The capacitors are now

disconnected from their respective charging batteries and connected 1n parallel to each
other.

(a) Find the total energy stored in the two capacitors before they are connected.
(b) Find the total energy stored 1n the parallel combination of the two capacitors.

(c) Explain the reason for the difference of energy in parallel combination in
comparison to the total energy before they are connected.

25. (a) IAIUFeHRd-A-C Hid hl T s 1~ Ui Ticred qem aridn Sidend sl fer=wor gorH
% ToTT T ET |

(b) Teh AC Fia & S[g fohdlt RC il UUY T Bl 3TRE iU |

(c) & ferdl Ffaa X oh T 9 220 V YcaTad] dieedl T ehl STl & af 384 0.25A

g JdTfgd-gidl &, S ol H TIYHR dleedl 9 gﬁgw qve Bidl & | S gl

JieedT ol Tohdl 317 Yo Y o ToRl T A9 Tohan ST &, a1 99 91T JdTied
gl 8 U] 3Td I TIIFd dleedl hl &l holl H Bl @ |

(i) Il X 3R Y o 918 TTRaT |
(i) 39 fafd 4 Uiy 1 JaTiad 91 THehloTd shieTd oTe 391 dicedl ol X a1 Y

SIUTT TS 9 STTRIER TehT 1Al § |

JRAAT
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26.

S35/1

(a) TohHl TFHHIHEL o1 HRIGRI Hg [MRgy |
(b) TohHl STAHIHT <hi G&IAT ehi IIHTST fIRIT |
(c) Tohal Tl PRI I 3@ hITTT T TehHT TTHABIHL ehi G&TdT HH L ¢d o |

(d) Iic THa Ifaqud 440 QF, a1 220 V &l 22 V | gi@idd i a1l 90% <&l
IR TABIET hl T HUeSe! H YaTiad YR THehITd shif |

(a) Draw graphs showing the variations of inductive reactance and capacitive

reactance with frequency of the applied ac source.
(b) Draw the phasor diagram for a series RC circuit connected to an ac source.

(c) An alternating voltage of 220 V 1s applied across a device X, a current of 0.25 A

flows, which lag behind the applied voltage in phase by g radian. If the same

voltage 1s applied across another device Y, the same current flows but now it 1s

in phase with the applied voltage.
(1)  Name the devices X and Y.

(1) Calculate the current flowing in the circuit when the same wvoltage 1s

applied across the series combination of X and Y.

OR
(a) State the principle of working of a transtormer.
(b) Defin¢ efficiency of a transformer.
(c) State any two factors that reduce the efficiency of a transformer.

(d) Calculate the current drawn by the primary of a 90% efficient transformer which

steps down 220 V to 22 V, 1f the output resistance 1s 440 Q.

(a) U == bl ERIAT H p-n Y SIS o HHT § B dTeit & Hgwaqul TiRishI1a
! ST hITT | 37d: (i) BT &7 99T (i) Vferent faya <t gyt fafaw |

(b) Teh UGG TFH H p-n ¥ SIS I I T TBT TR 3Teh! S hl
ST HITIT |
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(a) 3 oI HRehi shl H&Y H SRS ShITIY | ST Fe T T hl oTFsl TE hl gl T
UTYd ST T HIGeT hl TTATIhdl bl FTFHTd 38Ud 3 |
(b) THHTIREA o dUTEY WU : (1) 9TEh aUT (ii) HigoTsh 9T aAT (iii) TEH HAIGe

aqT

(a) Explain with the help of suitable diagram, the two processes which occur during
the formations of a p-n junction diode. Hence define the terms (1) depletion

region and (11) potential barrier.

(b) Draw a circuit diagram of a p-n junction diode under forward bias and explain its

working.
OR

(a) Describe briefly three factors which justify the need for modulation of audio

frequency signals over long distances 1n communication.

(b) Draw the waveforms of (1) carrier wave, (1) a modulating signal and

(111) amplitude modulated wave.
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