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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
1. o9 <hl 9T hl IRHTST ST 3T 39ehT SI HTeh foTigu |

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

2. TUehd 9 1T Tadq o 11U TSh=tl kT dlieidT TIawoT a1k Wiy |

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

slit.

3. O9M TS Sl o Gl I TRl THEHH Jreehid &3 § YA Hid & | dgdl &
HITraEd AT gEU &3 <hl fe@im & 30° 9 Joisl Shidl & | 3ok g Il ¢ J&Y 9 o6 91
feTiae |

Two protons ot 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.

4.  Toh®l STIFEM ohl [GHETR V T caid fohdT T | AMG I8 Y H o0 | o7 a1 3%
3™ 977 o TeTu =eieh faIRgu |

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

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

5. AW qUT §=01 o 10 30N B ATett SEd—reTeh ™ al hl 3T IiER TTiET |

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

wave mode.
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SECTION - B

6. (a) T foreredi 4y fa=[a-graehia foIfeh ol ol Teh 3TN GIT |
(b) THHTIRga AT hl ST o [T Teh Ueh 361801 GIINIY :
(i) ToEATIH 9T &, 93 hig AT 9 &l § a
(ii) <hadl dTe YT 8, Ui i ST 9T &l 2 |

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

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

7. Terel ET3gio TV | (i) Todld 3TT8d sl T 8 YUH TR a7 (i) I=aq JqHd Sl &)
gl argua =/ o forelt soiagi= & HhAUT S HRT IcAfold fafehon <t ITafe=
YT Tiehieid <IN |

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.

8. 3 YShIN el ATdid T <hITTC il Tohefl €Tq o UY | SolaeH Scdivid hidl 8 o8 3.3 Vo
Heeh Ta¥el gRT qUIG: ek 16T AT & 1 Fle 8 x 104 Hz T 9 38 91d H Jeh foed
3cESiH ARFT B STdl-€, dl 39 9Tq b 17T & ®eid (eV H) Tiehictd T |

GO
foRell T8 g 6.0 x 1014 Hz 3T h1 Tehaull Yeh1el Icd—~ fohAT 7T 8 | I &Hal
2.0 x 1073 W 2 | Iiteher hIfT (1) Tehret TohT01 o § Tohel B shl Hall <1 (ii) &id g
FHEd TR T i HehUS IHISTd B STt Bl <hl HEAT I |

Find the frequency of light which ejects electrons from a metal surtace, 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.
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9. (a) UG JrEehIT Y hl TRUTT SHNIT qAT 37U Jrarehsiictd] o Ugl H 38! HaY
feTiET |

(b) Gl IR YGIAl A IR B shl 3ATUT&h FrIhfaidl 0.96 3R 500 &8 | JrehA
TeTdi A 3T B &l 8ATHTU |

(a) Define the term magnetic susceptibility and write its 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.

10. TR T hig FFATHR H I8 o siaTH iersad GReh Tohel Tham™ Jrahid & 1
a8 | AB Tohell AT & &1 & S8 A'B’ T @it T t = 0 T Jxh oL €31 AT & |
TUTTcHeh &9 ¥ SITEAT ShitIT Tob THI o6 |1 HUSAl H UHd emf H TohH FhR Ta=0T BT |

(ST b I o Hed hl SUETT hITITT |)

A rectangular frame of wire 1s placed in 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. (Negleet-damping of oscillations of spring)
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SECTION - C

1. 9IS s =A™ H n—p-n SHIH IR 31 THTIhd UUY 3@ @i | 989 4§
ST ShITSTU Toh I8 ZINNL dlced] Ja8e o ©9 H by Teh IUIFT TohdT SITdT &

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

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

2. (a) T== Y SIMTIC b U T FFSH b T4 JeIHH GRUM TARaT |

(b) ThEt BIRI-SHIE & YT hl &Y H AT <hIfSTT |

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

(b) Explain briefly how a photo diode operates.

13. (a) ToRrdEl AfFASTHI o T hl TEATAS FHll BT, ok SiI<l Yok o Held & €9 H,
foraror I Eiwreht SRMIST | 39 &A1 ohi 3ifhd ShiToT STET AT1TehIT & (i) YT, a2

(ii) Sferert 2 |
(b) I T AINYhI FANThAT —
235 a 04
n -+ U > Xe + Sr + 2n
92 54 b
H a 371 b o HF TG hifomw |
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14.

S5/3

(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.

39T TR T g} shi SIS Shid §U STEEH o TehraT Tl THiehtol & Seei®@ shifau |

TG v 1 TN TohE] TehTST FUTE! I8 T JTIA hidl & | Soiaril ehl ST(eehad =Tt
T (V2 ), SIS () o S 6 3T H G STAR R | STt £, n 01 §eAg 1
S m o UGl H TSI o TehIST Tae[d THIehIvT ehT ST hid B (i) <eh fHadish 37
(ii) SThIRT GATET TSI <h hT¥ et o (T Ssieh ITA ehifwiT |

State Einstein’s photoelectric equation explaining the symbols used.

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

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.
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15. (i) oafdetn 3 faed 8 3a= st o o= a1 de fofigu |

(i) = o forelt feferd s & ferfet & o ot w fera o€ X Tkt wrea &t € | =rfe e
& TSI 1 AR 5 cm TIEFANRG B, al Thal-<I8E H 30 um b1 IRadd &l STTdl
2 | faan 2 T forfei & o9 1 gt 1| mm 2 | 39A 6T 7T Yehrer shi qTee
qiehioTd Il |

(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.

16. TR b THHT ST IR shid BT QU T Uiy 3@ 1 B 37K D o &9 fa9aT=R uitehierd
HITTT |

"ApS. R

1V, L) 1V,
1 O 1 Q

D L
3V,3Q

Using Kirchhoff’s rules, calculate the potential difference between B and D 1n the

circuit diagram as shown 1n the figure.

2V, 20

A B

1V, 2 Q) 1V,
1 Q 1

D C
3V,3Q
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17. (a) W™ A6 HIH 1 3oci@ Shilal 3R 39 Hiey ®9 H ed i |

(b) ST ETEE I BT ITANT hleh r AT bl I Fueedl, Tad 910 [ yariad 31 @ 2
o ST 3Heh & T HUS! h shrg d Gl x T TR Terell Teirg T Frarehid &7 o foTg
SSTeh T shIT |

(a) State Biot — Savart law and express 1t 1n 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 1ts axis distant x from
the centre of the coil.

18. (a) TohINI RVl @ i FEHAT ¥ I GRMZT foh TohEl SAaaet gUUT bl ITANT fehell o
Hier 3R Irrafeld fora 1 a1 i | fopd YR foman Sran 3 |

(b) U Th{UT JTRW@ T ITANT hich UV T R Wgh YT & ToTu =Isfeh ITed
1T |

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

erect and magnified image of an object.

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

linear magnification.

19. (a) S« I TIEAT 61 <hlg AYferd Tehrel TohE] TIeRiTS 8 TSI &, T tRaehd: {ferd Jehral
! el FH-EIdT & 7 T I8 IS ob ST I U hid! & 7 3797 3T hi
ST hIfU |
(b) hIE THAE gfard T Yot fehet TIeniae | oAl 8 | 1% gI0 TIeRigs o HUMH i
h 1Y Ueh R =Ash H UTUTIHA JehT3l <hl disrdl <1 fer=rur gurisy |

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

the intensity of the linearly polarized light ? Does 1t 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.
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20. (a) oI GHTR Tafd gETEl TTeTehl o Ste o7 dTel el o 9l H Toed 91T o SI A
! gRYTT ST |

(b) Tsh qHY E GUhA d o I oTFel HIY FHT=R =etehl | THM T3 H [ 3R I, TR 9w
YaTied &1 @12 | 3 STcTehl o S JThNUN 1 ST TohH TehR 1 ST Hehdll & ? FlG
31 1 TeTehl o 3k HeA H TRl diat =iMeteh hl, Tora® 9T 1 foradia fe=m § et
B @l 7, T 11 1T a1 e =Teteh W R THuMH e FTd I |

(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 1, and I, along the

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

attraction between them ? If a third conductor carrying a current I, 1n the

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

resultant force acting on the third conductor.

21. € 3ﬁ'{82 emf%a@lﬁﬁlﬂ% T TTdUY ShHST: r ﬁ?rz%,ﬂﬂﬁ'{ﬁ?ﬁlﬁ‘é@ﬁﬁ% -

(i) G Jiaud, adT
(i) EISH % qed emf
o ToTT =aTeh UTed <hiTT |

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
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22. Torera werem i ufrm fefae qen sgeht SI e feifgn | o o fe@me e forga & staue

L. 100 N
E,=ox, E,=0,E,= 0%, S&l a = g&,m%ﬁm%W‘wqﬁ%dJﬁﬁm

a=0.1m HTHT |

T FolEgE 2.0 x 10* N/C' 9RE o weREHH fogd & H 1.5 cm gl o fRaT @
(FerT (a)) T 3TarEAT & =icfert 39 il deh TR H Soterei« gRI ToTT 7T EHY o Jiehor <hifoy |

;

-

(a)
&1 Sl UIHTO §HIH T&d U IS 3Teh! G ScshHd (3l ) L &l oY (T b) a1 Th

T G $aH1 Gil deh R | fo10 710 EHY <1 TReher <hiforg |

]

+ o+ -
(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.

- -

QUG — ¢
SECTION - D

23.  Higdl TSrEHt =M TR 3R 39 v=Td 98 gl Wt giF I Ja@l o | 3= A Ih
dier &1 -2t | 3eh1 Tl Tier 32 it o uTE of TR | Sigen I 2t teteret shi wfedi o
RIEUTE [T 3R 91 Tk BE1 g€ 1 8 | 3= 8™ i v TR o+ 1 TWHS

fea |

(a) TR ugid & qed fetfiay |

(b) BIEAT T BIZUTH T H ITAN BH STt Torgd —FraIchd TeIfehTurt bl 18 ToTReT |
(c) ¥ Tafehtur Tope TehR 30— fhU ATd & ?

(d) 3TN T M ITet Tl —Faeh ¥ Tal{eh uTl shl AUTCEH o1 UUH feTRIT |

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 suftered a fracture. He advised her
to rest and take the required treatment.

(a) Write two values displayed by Rita.
(b) Name the electromagnetic radiation used to take the photograph of the bones.
(c) How is this radiation produced ?

(d) Mention the range of the wavelength of this electromagnetic radiation.
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SECTION - E

24. (a) IAIIFHd A-C Hid hl T o 1Y YR Ficermd qm |ridn Sidamd s fe=wor gorH
o ToTQ I ST |
(b) T AC €Id H I Tehel RC Ut IiUY =1 il 3RE G |
(c) T Tohell e X o THU W 220 V IATEd] dicedl AU ohl ITdl & al 389 0.25A

uT SeTfed gt @, S e § ST dieed § o e we At 2 | o 3
JieedT ol fopet 31 Yok Y o Fa W 1oRger fohar Srar B, a1 O0 90 gaieEd
Bl B T 376 I8 SIS dleedl hl &l hefl § Bl ¢ |

(i) Jfeaar X 3R Y & 9™ faIiay |

(i) 39 fufd 4 Uiy 1 JaTiad 91 THehloTd shilTd STd 391 dicedl ol X a1 Y
SIUTT TS R AT TohaT 91T & |

37al
(a) TohHl CTAHIHT Sl ShI¥HRI Hg OTRIY |
(b) TohHT ST-AIHT <hi Q&IAT ehi TIHTST TOTRIT |
(c) Theal Tl el ol IooT@ hITSTT I fehEt TTABIHL <hi &TdT hH L ¢d & |
(d) Ffe fia afque 440 Q.2, a1 220 V Bl 22 V # UiEfdd & a1t 90% <c&fdT o
TR SHIHT 1 1A HUSe! | TaTiad R Tiehiold shifaiT |

(a) Draw graphs showing the variations of inductive reactance and capacitive
reactance with.ftequency of the applied ac source.

(b) Draw the phaser diagram for a series RC circuit connected to an ac source.
(c) An alternmating voltage of 220 V is 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 1t 1s
in phase with the applied voltage.

(1) Name the devices X and Y.

(11) Calculate the current flowing in the circuit when the same voltage 1s
applied across the series combination of X and Y.

OR
(a) State the principle of working of a transformer.
(b) Define efficiency of a transformer.
(c) State any two factors that reduce the etficiency 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.
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25. (a) U A bl ERIAT H p-n FIY SIS o HHVT § B dTeit & Hgwaqul TRIsHIIA
! SATEAT hITST | 37a: (i) BT &7 99T (i) Vferent fawa st gfeymsT fafay |

(b) Teh UGG FFH H p-n T SIS I INUY & FBT 3R 3Teh! SR hl
ST <hiToT |

T

(a) 3 oI ShIChI hi H&T H SARSAT shITWY | ST d ST 18T shi oTFsl TE hi il T
YIS ST H HIGeH ohl STLIhT shl =—ITEFHTd 38U & |

(b) THHAITRId o qUEY WA : (i) 918 aUT (ii) HigeTeh (T a7 (iii) ™ AigaH

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 in communication.

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

(111) amplitude modulated wave.

26. <l fa=g A& q AN — q SHAW: (0, 0, —a) 3R (0, 0, a) TorgaTT WA 2 |
(a) (0,0, z) 3R (x, y, 0) T FRR fogd Tava qitehictd shifa |
(b) Terell T qdiequr 3ATES bl X-318 o 3 (5, 0, 0) ¥ (=7, 0, 0) % & < H

fra s fpar ST 2 7
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(c) 39 T&id ¥ 3179 37U I H A1 TR hil i THEIT 3Tl 6T, 3771 &l Tog371
ST BT 92, X-31& oh TG A Bleht bl 37 ATg(odeh UY Bl ?

(d) 319 afe I fomg 3Trait i forelt wehemm el foea & E o 3= feafoai o wan
ST, A1 39 3TN b <hi $Hoh ITCARM Ter o o1 | fRufast ol =1 8t ?

Jeh FehU0T H 379 I hl I8 hIFT |
GO

C, YT o TehEl GG i fawd V, e Si"ich C, UTRAT o 371 GG i fawa=x1 V,
ek JTTARTA 3T T—T 8 | 319 3 GYTIGET 39eh! 31— 3791 3TEvH s & fo=iisd e
36 Ush—qHl H HHI H HATSA fohaT 71 3 | 14 hITT |

(a) Th-gHL H G T 8 Yol 34 <H1 HUTIGI H Hi<id el ol

(b) S I AYUTIET o FHAX FASH H Fiad et el

(c) HHTAL HANH H Hied ol Hotl 3T FANIA i € Id 34 A Giad ol o sl
37X bl SATEAT hI U |

Two point chargesq 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, y, 0)

(b) How much work 1s done in moving a small test charge from the point (5, 0, 0) to

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

(c) How would your answer change 1if 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 E), what would be the potential energy of the charge
system 1n 1ts orientation of unstable equilibrium ?

Justify your answer 1n each case.

OR
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A capacitor of capacitance C, 1s charged to a potential V, while another capacitor ot
capacitance C, 18 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 in the parallel combination of the two capacitors.

(c) Explain the reason for the difference of energy in parallel combination 1n
comparison to the total energy before they are connected.
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