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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 15 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.
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PHYSICS (Theory)
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(iv)  Fo7-T7 § GHT W B3 [9Hc7 781 8 | T4, G 371 q1c1 @b J97 &, T 371 a1l T
97 H 371 9 371 a0 il F991 8 31-0Re =97 JGT7 1337 797 8 | 08 I 7 3779461
13T 7T 97 5 @ FacT Ueh I97 51 HATE |

(v) T8 EIF &1, T [T Wia [Tl & TrH1 HT 39917 F Gha & -
c=3x10%3m/s
h=6.63 x 10734 Js
e=16x101C
u0=4n><10‘7TmA‘1
g,=8.854x 1012 C2 N m2

1
——=9x10°Nm?C>
4re,
SH I G8IHH (m) = 9.1 x 10> kg
¢ o1 GIHH = 1.675 x 1027 kg
TIeT9 &1 g0 = 1.673 x 1027 kg
JATERTIE T&T = 6.023 x 1023 fa 7 W
SiegsmH s = 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 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.

) You may use the following values of physical constants wherever necessary :
c=3x103m/s
h=6.63 x 10734 Js
e=16x10"1C
Yy = 41 x 107 TmA™!

g, = 8.854 x 10712 C2 NI m2

1
—=9x 10 Nm?2 C?2
47‘580

Mass of electron (m,) =9.1 x 103! kg

Mass of neutron = 1.675 x 1027 kg

Mass of proton = 1.673 x 1027 kg

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann constant = 1.38 x 10723 JK~!
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SECTION — A
1. Tl 3ot ot favar=r v e cafid foran man | afe I s § fowm A on @1 o
rfm 3 & fore e fafa |

An electron is accelerated through a potential difference V. Write the expression for its

final speed, if it was initially at rest.

2. THME Tids ot o ¢ Wi el ThEdE g &9 § YaY Hd & | 9gl & %
STfueTesa T GEN & i TG & 30° TX oSt T 2 | 39k G =t ¢ & 99 & T8
fetfa |

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. Ueshd T3l gru foarda & foru fop=sii st disran ferawor =sp @it |

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

slit.

4. AW T HAO o (AT ST FH aTed] SEd-Fearehid aai h Tafd aier fafa |

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

wave mode.

5. @ <kl &Har sht aieTeT ST 37T gEent S Ames fafgu |

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

6. TR 1 I3 AR ¥ I8 & St srfieraaa fefire foret whawm grasha &= o
e 2 | AB forelt Tt @ It & T8 A'B’ b Wieemt R t = 0 W X fean man 2 |
TUTTeHeh &9 8 TS HIfTT o T 6 w12t pogeft ¥ I emf ¥ fop SR ferror g0 |
(HHT o et o Hed shi 3uer Hifg |)

A rectangular frame of wire is placed in a uniform magnetic field directed outwards,
normal to the paper. AB is connected to a spring which is 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’

|o °
C A
|
° ° ° |o °
| JWW\—E
° ° ° |o °
|
D ' B
° ° ° |o °

BI

7. (a) UG grEeh S ht afearst G g smuferes graeksficrar % Ui § sEeh HEY
fetfa |

(b) < IR U A 3R B ht 3TMfers graehsfictand 0.96 3T 500 & | grehi
uerrf A 3 B I U= |

(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.
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8. (a) ek foereai # wred forga-graehia fafentott 1 weh 3w=m €ifre |
(b) Trafafaa feafat i smen & faw e v g s
(i) Toremom 9 2, g 1S e 9T T @ a
(i) It TTE 9T B, T I3 TIEATHH T el % |

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

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

displacement current.

9.  3H YehTYl hi TG T HINTT SN fepelt o1 o U8 & Seieri Ieafsia il & Bl 3.3 Vb
Heeh fava g quid: U feam M g 1 afg 8 x 10! Hz 3mafa W 39 91g § Yo foega
IS TR Bl ST 7, @ 39 91q < foT¢ SRl %o (eV H) Tiehford it |

e

foReft S g1 6.0 x 10'4 Hz 3Tafd o1 Tehavfl Jeprer Sca=1 feharm TR 8 | IcasH e
2.0 x 103 W B | ufteheta HIfSTe (i) yeprer fopeor gt o foreft wier <t St =1 (ii) &1 g
3TEd TR R It ehug I g dTel BISHI hl &1 T |

Find the frequency of light which ejects electrons from a metal surface, fully stopped
by a retarding potential of 3.3 V. If photo electric emission begins in this metal at a

frequency of 8 x 1014 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 103 W. Calculate the (i) energy of a photon in the light beam and
(i1) number of photons emitted on an average by the source.

10. Toreht gregiom Tl § (i) fedfir Taa St TR’ 8 969 TR 9T (i) ITaH STE Sl W)
¥ i A T e foRet oo o HhHUT % BT IcfSTd feIfehtur ht ATt
ST TEhicTd SHIT |

Calculate the ratio of the frequencies of the radiation emitted due to transition of the
electron in a hydrogen atom from its (i) second permitted energy level to the first level
and (i1) highest permitted energy level to the second permitted level.
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SECTION - C
11, fogga worem i aftam ferRae aem seent S A fafeay | fom & foam 7o fogga & saea
E, = ax, E, =0, Ezzoé,aﬁaz%,m%%ﬂmé;mwm?ﬁm,
a=0.1m AT |
y
0) ! — > X
— a —|/
/ :
Z
3T

TH o 2.0 x 10* N/C! uimmr o THEAH fogd & § 1.5 om g0 a6 fiRar @
(Fer (a)) Torm sTeren & STt 30 gt ek I 1 sotag g foTe 71 &y <6t Tehe shif |

v ]

¥ + f + + +
(a)
&1 T TIRHATYT T T gU Afe 3w femm Iopfia (It) e < e (et b) @ o
T G 31 gl ek T H 1T 7 & =1 ftepetd SHifm |

IRy

- -

+

(b)

Define electric flux and write its SI unit. The electric field components in the figure
100 N

shown are : E, = o, Ey =0, E, =0 where o = Cm Calculate the charge within the

cube, assuming a = 0.1m.

y
—>
i E,
O ! —>x

— a —|

OR
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An electron falls through a distance of 1.5 cm in a uniform electric field of magnitude
2.0 x 10* N/C (Fig. a)

+ + + + + +
(a)

Calculate the time it takes to fall through this distance starting from rest.
]

+

(b)

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

- -

12. g 3 e, emfeh & ¥ e ST=afen wferre sFAW: 1) 31 r, &, THIGK 30 § TAITSG & -
(i) TISH % e Ufaly, qu
(i) IS % el emf
% foru =iste e <hifeTT |

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

(i1)) emf of the combination

13. (a) o FHiR fogd RrETel STerehi % e oM 9Tel Sof % Ual A frgd 9T % SI W
1 afear G |
(b) T TR & g d o &1 T T IR Frereh & wAH feunm & 1 3 1, fer amrd
TeTied 81 Wl & | 31 STetehl % sTe TS0 51 AT fohg TohT sh1 ST &ehell 8 7 Ffe
T M1 TTeTehl o 3ieh He H fepeft e =mereh b1, fored e 1 fodia feom & wanfea
B T ], T T e o e =mersh W hrid i s rd i |
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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 ? If a third conductor carrying a current I, in the

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

resultant force acting on the third conductor.

14. (a) & [ Hean 1 3 AYfaa T el dieriae & o 7, df Rageha: gfad st
< fteran @ Bl } 7 o 98 derias % srfrfemmg o it st @ 7 o e hl
ST HIT |
(b) RIS HHdet Yferd eI U TRl Teriars & TRt 2 | TT% gRT TIeRigs & gui shior
% |1 Teh T sk W UTTIA Fehre1 <hl s <hT fereror guis |

(a) When an unpolarized light of intensity I is passed through a polaroid, what is

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 is 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. 39T foRU 71T US| <hl SARET id §U STTEE oh TehTel foe[d HHIhUT i Ieoi@ hifuT |

2
Vmax
Ok n —

14‘ ,// vV —>
-

¢/

3R v 1 TehreT Ferelt SohTsT GUTEY I8 TR SATIGH LT § | Srdgil <hl STfehad =Te o
sm‘(v2 ) 3R SR (v) o &= AT 3TR@ | GRT STFER & | =l /, n G S

max

S m % UG H ST o JehTeT fergla TiehtuT s ST ahid gU (i) Wetieh fHardies 37

(i) TohTST GUTE! UETef o BRI %ot o foTT Ssteh TTed HIfT |
55/1 8 c/
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16.

55/1

State Einstein’s photoelectric equation explaining the symbols used.

!

2
Vmax
Ok n —

;P ,a" v —>
-

*/

Light of frequency v incident is on a photosensitive surface. A graph of the square of

the maximum speed of the electrons (V2

max) vs. v is obtained as shown in the figure.

Using Einstein’s photoelectric equation, obtain expressions for (i) Planck’s constant

(i1) work function of the given photosensitive material in terms of parameters /, n and

mass of the electron m.

(@)

(b)

(a)

(b)

Tereft ~gfaetaTiT <6 g1t shi fRferst St o1, 7%k SfTa g o %ot & &9 H,
Toreror 7T Wit TS | 39 &1 1 3iferd SHIfTT STat AT &1t (i) 3TTehdT, aen
(ii) SfcepeT 2 |

A TR AR StfirfsRar —
235 a 94

n-+ U— Xe + Sr+2n
92 54 b

T a 3 b & AF Faifa s |

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 is

(1) attractive and (ii) repulsive.
In the nuclear reaction

235 a 94
n-+ U——b Xe + Sr+2n
92 54 b

determine the values of a and b.

9 Ccn
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17. (a) To=1 o g et o feu T Haie & fo gemm aneft fafa |

A

B

(b) TH BIT-SRITE % T=TeM i HET T =TT I |

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

A

B

(b) Explain briefly how a photo diode operates.

18. IS Icgsieh fo=amd § n—p-n THIREM TSRt 1 ATHifhd qiue i@ Eifae | g8a o
TR T foh T8 IRt i Jatieh o €9 § fohd YehR IUANT fohart ST 2

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

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

19. (a) R fohT0T TG hi TETAT § I8 gITsT b foelt ataraet gquur st 3w femeft g <6
g 3 smafeiq foama o1 Ired S 4 fore TR feram ST 2 |

(b) U ToRTUT STR@ T ITANT i UV T 3R geh 3maeH & fofu ==t e
i |

(a) With the help of a ray diagram, show how a concave mirror is 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.

551 10 cn
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20. (a) ST HTER M T Seot@ ShIfT 3TR 38 Tiew w9 1 = i |

(b) S T e T ST ek ¢ e h et pueeh, Rred aw [ yerted € @R
o HRUT I8k & T FUST! o g § gl x T FRua Topell forg ot grarehly &1 o foig
STk T I |

(a) State Biot — Savart law and express it 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 its axis distant x from
the centre of the coil.

21. fertis o frami o1 s ohtd U feu e uftey sm@ § B 3R D & s favara ufesfod
Hf |

[ 2V,20
I I

1V, — 2Q — 1V,
1Q 1Q

D 1] C

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

A 2V,2Q

LV, — 2Q — 1V,
1Q 1Q

22. (i) AR 3R faada & 3= et o o= g 9e foifau |

(i) @ feneft fofer sy & ferfielt & %o oft W R e w B e 2t § 1 afe o8
! TRl 31 TR 5 cm TIFTANG &, A1 Bho-=1e1s § 30 um 1 IRETH &l St
% |&m%%f§1ﬁa‘ré§aﬁaﬁ?§°{ 1 mm% Iwmmmﬁﬂ@ﬁgﬁ
afehferd I |
55/1 11 i
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(i)  Write two points to distinguish between interference and diffraction fringes.

(i1) In a Young’s double slit experiment, fringes are obtained on a screen placed a
certain distance away from the slits. If the screen is 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.
gls —¢
SECTION - D
23, fiwell ToterET SrETe TR 3T 36eh wred 98 Hid @l g A el off | 3% Tt
et & @ ot | 3R Tt fer 32 SRt o e o A | gieret 1 sfieht Trstereaft <t wfgal
®IITH foram 37 T o g€l g2 Tt B | 3= fasm i avaeh TR o 1 qume
fear |
(a) el 1 HIHTE oF | 3TN B oot T -graehia fafertort 1 - fofa |
(b) 2 fafertor form gopr Sa=T fpu Sa & 2
(c) ST T S aTed ferega -grarehiar fafertont <t ameet w61 wm foafaw |
(d) e gr wefid & get Tl |

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 is this radiation produced ?

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

(d) Write two values displayed by Rita.

551 12 cn
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SECTION - E
24. < faeg 31ma q 3R — q AN (0, 0, —a) 3 (0, 0, a) forgaT W fR@ F |
(@) (0,0,z) 3R (x, y, 0) R fr foega fawa afesfera Hifs |

(b) Toreht o1y wieor SrTemr W1 X-378 & 3T (5, 0, 0) F (=7, 0, 0) T o 9TH |
feren Rl fera ST @ 7

(c) 39 TRufd H 319 7o IR § =R GREH HUT AfG T 3T 61, I=1 ol [9g3T
offer 1 9y, X-3181 % IfeT 7 SRt g 31T Ak UY B 7
(d) 379 afg S famg ot i foreft wohmmT amer foree & E o 3+ Rufot & wa
ST, 1 39 Ao T <hl 3o 3Tt Hqa o fomrm o feufost et w/m gft 2
T TR H 37 IR I I HIT |
FreaT

C, wTiet < fopelt Hefe 1 fava v, e Saife C, 9Titar o 311 Guri s e v,

Toh AT o1 T B | 316 S GG Ieh! ST -3 STTawH def@i & fornfa e

3¢ Toh-gER § THA B HATG feha e 7 | 7 i |

() Th-GH H HAINS T § el 37 QM1 ATl § afed $et Sl

(b) S G GYTIET < HHIAL TASH § Hiad el Sl

(c) THIR HASH H Hfad $oT Hofl 3R T H & Ia 398 el drad ol & o=
T ! AT hIT |

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, y, 0)

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

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

55/1 13 Ccn
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(c) How would your answer change if the path of the test charge between the same
points is not along the x-axis but along any other random path ?

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

external electric field ﬁ, what would be the potential energy of the charge
system in its orientation of unstable equilibrium ?

Justify your answer in each case.
OR

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

disconnected from their respective charging batteries and connected in 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 in
comparison to the total energy before they are connected.

25. (a) TIIIE A-C Hd i g < w1 i sfaamd qen arfar sieera 1 faerer g
o fo1e omeh it |
(b) TH AC HId A Je fereft RC 2oft uftge &1 R 3@ it |
(c) i foreft Ffaa X o a0 W 220 V Seamad! dicedr ST 6l STt 8 a1 389 0.25A

oI eTfed At 2, S el # ST deedt § 5 e wa At 2 | 9w g
dieedr i fopelt 3171 gford ¥ o Rdl W gyger femarm ian 8, @ |9 9T Yated
Bl & T 319 g IR el sl &l el § Bl 8 |

() It X 3 Y & 9 feafew |

(i) 39 feufa o uftwy o yanfea g uiterfora Hifse S 36t Sicedt 6l X a2 Y &
Syoft TRISH X ITIeR femart SITar 2 |

YAl
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(a) Torelt g T ShRRY g ferfau |
(b) Terdt g S gerar shi aftam feafaw |
(c) Torel S SRl i Icorg I S fohet TAHIER T geTdT HH HL A & |

(d) =fe frfa ufate 440 Q, @1 220 V &1 22 V ¥ qiEfdd s 9t 90% <&
STETRf TN i Tt Hueet § TaTiad ST qiehiord shifa |

(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 is applied across a device X, a current of 0.25 A
flows, which lag behind the applied voltage in phase by % radian. If the same

voltage is applied across another device Y, the same current flows but now it is
in phase with the applied voltage.

(1) Name the devices X and Y.

(i) Calculate the current flowing in the circuit when the same voltage is

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 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, if the output resistance is 440 Q.

26. (a) 3IUgH T ht TR ¥ p-n Tl SRS % Fufor & g arelt g wewyet it
&1 =T HIfSTT | 37a: (i) BTET & qe (i) Tt fasra shi afeam faRew |

(b) T U I&& H p-n Tl SRS 1 IRUY o S13T 3R 3T R 6
SR T |
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(a) 39 T ol G H AT HIFTT | S e AT fet bl ofvel o <6l gl
YT St H Higar shl STTaeehd] sl =ATETd 3840 & |

(b) T=faIRaa & qUTEy GitTT : (i) aTEsh T (i) Higere HHe aT (jii) ST Hige
T

(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 (i) depletion
region and (i1) 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 (i) carrier wave, (ii)) a modulating signal and
(i11) amplitude modulated wave.
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