IV' CAREERINDIA

SET -3
— FIE .
Series : GBM/C Code No. 55/ 3
P wtereff g I IR-YfEdeht & TE@-
53 W 3799y ford |
Roll No. <

Candidates must write the Code on
the title page of the answer-book.

o  FHUATIAE HF T b 3 THA-TAHAGA TS 157 |

o Y- H Qe BT ol SR T T IS R 1 B ITR-Y&eh! o T@-T% T i |

o  FHATIAE H T o 39 TH-T H 26 A E |

o PUAT IR H IR TG Y& F & U5, T I i 3G9 ford |

e U YW-UF I Ued & foTu 15 fire w1 ww fezm w2 | weA-va 1 forawor gate § 10.15
Sl T3 M@ | 10.15 S & 10.30 91 T BT hadl Y¥H-UF bl TG 3R 39 31af &
R o I -YfETehT T hIE ST T8l fore |

e Please check that this question paper contains 15 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 a.m. 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.

Wifceh fosm (Sg1f~<h)

PHYSICS (Theory)
IHIRT T : 3 72 STeHTT 7% 70
Time allowed : 3 hours Maximum Marks : 70
M e
(). G g AR E | 3G GH-97 H FoT26 T8 |
(i)  FIIFH-TTFHS5 YT E : GUS-3], GUS-T, GUS-H, TIS-T 3N GUe-T |
(iii) TUS-JF TS5 Jo7 8, I BT 37 & | GUS-T 45 F97 8, §9% &2 3% & | Gve-g
B12 797 8, 59% & 3 3% & | @US-§ H 4 379 &7 U% JoaTgTRa 5v7 & 31Kk @ve-g 4
3THE TIF DS HFE |
55/3 1 [P.T.O.




(iv)

(v)

IV' CAREERINDIA

J97-97 § GHY W H13 [9heT 781 8 | 7113, g1 371 @it b J97 7, & 371 arct v
97 7 3K qie 371 d1ct @il 5971 8 SRes G99 FeT 13637 797 8 | 08 ¥l 7 37r9eh!
130 7T 57 7 G e U F97 &1 HTE |

c=3x108m/s

h=6.63 x 1034 Js

e=16x101YC

Ky =4m x 107 TmA™!

gy = 8.854 x 10012C2 N1 m2
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General Instructions :
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(iii)

(iv)

(v)

All questions are compulsory. There are 26 questions in all.

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

Section A contains five questions of emne 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.

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=3x108m/s

h=6.63 x 1034 Js

e=16x10"1C

o = 47 X 107 TmA™!

gy =8.854 10712 C2 N1 m=

Lo 10N m 2

dre,

Mass of electron = 9.1 x 1073 kg

Mass of neutron = 1.675 x 10727 kg

Mass of proton = 1.673 x 1027 kg

Avogadro’s number = 6.023 x 10%3 per gram mole

Boltzmann constant = 1.38 x 10723 JK~!
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Qg - A

SECTION - A

forel Tieeh e 5 ATy 3 AR, 2R 1 € B e A i A AR 2 1

Why must both the objective and the eye piece of a compound microscope have short
focal lengths ?

feu U 3@ H, ekl i HUSH i AR el & Td L THY NG 6 ufgwaa A

3R B Y gaar 3ifera i | 1
A
B
S Np----4 |----- S N
ﬁ h

In the figure given, mark the polarity of plates A and B of a capacitor when the
magnets are quickly moved towards the coil.

o >

foreft Trew fomet < Terwr & fofw 3= 3mafe <6t ages a6t STawaehal w0 g1 ® 7
ERURRIECL 1

State two reasons why high frequency carrier waves are needed in transmitting a
message signal.

Teh =ATcToh sh ATeTehdl sh! TIHTST EifoTe 37X g&ehT ST Aereh faifaw | 1

Define the conductivity of a conductor. Write its SI unit.

i3 foieg 3TeT +Q foreft = 8 < wefi fera 2 | 98 3R ammaw < o= foega & @t
Efifery | 1
A point charge +Q is placed in the vicinity of a conducting surface. Draw the electric

field lines between the surface and the charge.

3 [P.T.O.
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SECTION -B

6. WIHI o Q TUTHHT W1 Icoi hITT | FoRe TehTRI-FATE! I8 T Tehavf fafehtoni < TTaeH
TN I8 § At BIgeiaia THM ol § STel R 6l A ? 379 I HT R0 QR | 2
YT
fepeft Wit 37 FoReht Wie shi “< SITell” TTeed I0H § | ardfareh Tieherl gRT GRSy foh
30 § fopaeh! ot Hatt 31feres 2 |
State two properties of photons. For a monochromatic radiation incident on a

photosensitive surface, why do all photoelectrons not come out with the same energy ?
Give reason for your answer.

OR

A photon and a proton have the same de Broglie wavelength. ‘Show, by actual
calculations, which has more total energy.

7. TR foguega 3t AR gore & o9 faved hifvg | s=men hifse fo6 33 9=t
Tishanatt & ot b PR I BT B | 2

Distinguish between nuclear fission and fusion. Explain how the energy is released in
both the processes.

8.  Is Te, et emf 4 V 3R 3r=afteh wfetigr 1 Q 8, fpeft s Q F yfcigrsp A8 gu 10 v
& foret d.c. €1d @ GO 8 | STEYE & 99 8 o 0 W fiaed dieear afitesfera
shifera | 2

A cell of emf 4 V and internal resistance 1 Q is connected to a d.c. source of 10 V
through a resistor of 5 Q. Calculate the terminal voltage across the cell during
charging.

9. TARH Tog ¥ fog T quT ‘TR fqenati o = faved i | 7o e -6
3eEL0T €T | 2

Distinguish between point-to-point and broadcast modes of communication. Give one
example for each.

55/3 4
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10. (i) Toreht veem & StedTes 6t uftam fafau |

(i) = feu U foheor 3@ o 31T 3T9edTh o ga | YehTeT Shi =Tl TiehfoTd hiferT | 2

40cm| T~ __________2;—36[

(1)  Define refractive index of a medium.

(i) In the following ray diagram, calculate the speed of light in the liquid of

unknown refractive index.

<— 30 cm —>

O0cem| -7 -T2 Liquid

Qque -9
SECTION -C

11. Tt LED o1 V-1 3tfremerfores @i | woewnra aradid et 6 et § LED oiedi & &
AT T Icoig HITT | 3T HRb hT Iooi@ HitsT, ST fhHT LED gRI Icaisid JehrsT <hl
(a) aTeEd, @ (b) <fierdt o1 At war | 3

Draw the V-I characteristic of an LED. State two advantages of LED lamps over
conventional incandescent lamps. Write the factor which controls (a) wavelength of

light emitted, (b) intensity of light emitted by an LED.

55/3 5 [P.T.O.
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12. foreht eig-grareh shig, foaeht smifarss grashsfierar 800 & W 20 cm 37&d s &, ar
% 4000 HTi Y, HIE TR TTEATTRT foqudt B | Fueell & 3 A 9T JaTfed 84 W shi |
I s & uftehierd I | afe 30 shie 1 femmy & shie & whaeenfug &t <, a1
Jreh & fore yehR uftafdd g 2 3

A toroidal solenoid of mean radius 20 cm has 4000 turns of wire wound on a
ferromagnetic core of relative permeability 800. Calculate the magnetic field in the
core for a current of 3 A passing through the coil. How does the field change, when

this core is replaced by a core of Bismuth ?

13. 107 m ¥ 100 m TRER 6t qUree hl Igagraehia TN & FehR @1 9 fofaw | 3 i
fohe TohR I <1 STl & 7 3o & ST ffam | 3

Name the type of e.m. waves having a wavelength range 10" m to 10~ m. How are

these waves generated ? Write their two uses.

14, Toprelt goterei gemesfi § 50 kv favar=r grn i@ otareii 1 Iu=mT febam STaT 8 1 39
SragHI ol “Q STl TR URehford T | fepelt setargia gaweefl ot favige armar <l
550 nm AT % T FehTIT ST ITANT hid It ferelt TehTITeh Feresf & fade amar @
T IR | =18 A1 foh gt gewefiiat 3 srfirgyaes el & 3fifehe gRe T9H & | 3

An electron microscope uses electrons accelerated by a potential difference 50 kV.
Calculate the de Broglie wavelength of the electrons. Compare the resolving power of
an electron microscope with that of an optical microscope, which uses visible light of
wavelength 550 nm. Assume the numerical aperture of the objective lens of both

microscopes are the same.

55/3 6
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(a) I o Torelt Tgfert s & @ forfen o1, smm auresd & et o @) fOr=1 ot g,
T foham T 2 | SR |iga e i foh ¢ W safaeor T w1 Segor foRe
ST 37 T | 3
(b) TG G Tergat W < Tepanll Wi & 3T ATl JehreT al o &= =R 0, A/2 7 |
3 forrg 3t T fiernati 1 AT A1 HIT |
(a) In Young’s double slit experiment, the two slits are illuminated by two different
lamps having same wavelength of light. Explain with reason, whether
interference pattern will be observed on the screen or not.
(b) Light waves from two coherent sources arrive at two points on a screen with
path differences of 0 and A/2. Find the ratio of intensities at the points.
Topeft Treaet <t g gafear st afedm fafaw | e 3@ # g@fe 7a wfme 3 yos
TR H ed-THie 15 fey 72 guiiar | R, 3T R, 1 3{9Td F1d BT | 3
4Q R, 6Q 120
3V
© L
8 Q)
60 4Q

3V

&
>

Define the term current sensitivity of a galvanometer. In the circuits shown in the
figures, the galvanometer shows no deflection in each case. Find the ratio of R; and R,.

6Q

IR

6Q
3V

R>

8 Q)

——®-

120

[P.T.O.
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oTiaT C o fereft Tmm=at wfgent Gemfer ol fereft St gr fawa v ek Srraifera femem mam 2
et 1 for geTw ufgentani & o= Y gl o T o ) STl @ e wenfe afgenret % o=
k = 10 T %hIg WIogd 1AW @ G a1 8 | R0 ¢ §¢ ST Hifse foh g
frfaRad o wwre gem — 3

(i) afe < air,

(ii) FETTE W 3AE, 3R

(iii) GENTET T Fall BFca

A parallel plate capacitor of capacitance C is charged to a potential V by a battery.
Without disconnecting the battery, the distance between the plates is tripled and a

dielectric medium of k = 10 is introduced between the plates of the capacitor. Explain
giving reasons, how will the following be affected :

(i) capacitance of the capacitor
(i) charge on the capacitor, and

(ii1) energy density of the capacitor.

(a) TRl ik fTT 20 < A < 170 ®, 5199 311 9fd =JfFasta (BE/A) 3R &M
&I A & o9 7% ifew | 3

(b) ST AT 240 1 IS ATHh FHE=h! Fe Hott Ifd =fFANT 7.6 MeV 7, & WUEH
Y 31 7, fehl goaw | A 110 317 130 2, § fa@fved gar 2 1 afe v 3fx
Z T, Y% iS4 et Ui fRASTT 8.5 MeV H SR 7, 1 38 AL
arfrfsran & ek St aitenfora HIfT |

(a) Draw a graph showing the variation of binding energy per nucleon (BE/A) vs
mass number A for the nuclei in 20 < A < 170.

(b). A nucleus of mass number 240 and having binding energy/nucleon 7.6 MeV
splits into two fragments Y, Z of mass numbers 110 and 130 respectively. If the
binding energy/nucleon of Y, Z is equal to 8.5 MeV each, calculate the energy

released in the nuclear reaction.
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(a) Toreda Svg i Sife (n) T foreror & @1 foed ged &t diadr § g9 ot gitEds 6
STEAT ST | 3

(b) TfETW & THT Y T T 590 nm 3R 596 nm HT T TKI- T 4 mm
aTEs 61 Foreht wehat T3t @ Toad =1 s7erem & & e foram w2 | f3rft 9 we i
2 m 2 | GFT T § ST faree et % worm 3fsi it feufa % = gere
TiehieTd ShifaTT |

(a) Explain how the intensity of diffraction pattern changes as the order (n) of the
diffraction band varies.

(b) Two wavelengths of sodium light 590 nm and 596 nm are used in turn to study
the diffraction at a single slit of size 4 mm. The distance between the slit and
screen is 2 m. Calculate the separation between the positions of the first

maximum of the diffraction pattern obtained in the two cases.

12 mH 3R 30 mH T3Xhed % & Shi H JaTfed om0  T0F o 1Y T0H @ ¥ gig & &
2 | ffafaa fereren 1 gwia & fow o difw

(a) A emf 3T T TTh T €T | qierd hi gt i+ |

(b) Tch b T e Foit 3TN I0Y JerTfad 9T & i |

Ife 51 g1 pustorat  wifth & @HH 2, a1 37 pusford o wfd Seiist i e i | 3
The current through two inductors of self-inductance 12 mH and 30 mH is increasing
with time at the same rate. Draw graphs showing the variation of the

(a) emfinduced with the rate of change of current in each inductor

(b) energy stored in each inductor with the current flowing through it.

Compare the energy stored in the coils, if the power dissipated in the coils is the same.

AR SFFTEATHT H TN B 9T (i) STESIER (i) I, 3R (iii) Tk o ®M fefge | 3

Write the functions of (i) Transducer, (ii) Transmitter, (iii) Repeater used in

communication systems.

9 [P.T.O.
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22. Tt 3wty Scasies gifsee yadds 1 ity 3m@ it | st dieedr wfey & o
=oten feafay | samen Hifse for fore wepr farer 3t et famaeti <ht sematl § 180° bt
B2 | 3

AT

foreft oot T fepept 1 uftay @ Eifan | su HrEerl g it s e HifT |
3ok Taw 31t i amedt w1 smiftad i |

Draw the circuit diagram of a common emitter transistor amplifier. Write the
expression for its voltage gain. Explain, how the input and output signals differ in
phase by 180°.

OR

Draw the circuit diagram of a full wave rectifier. Explain its working principle. Draw

the input and output waveforms.

e -
SECTION-D

23. 3T Yo % g Fitaeh i ot e gt A oX ST SR § 9w o S
T | 39 i oft feaneht 3 T o6 fohm yobr STUm & AT St o Geetor 3Tk Sfiared
3U <hl 9d o oI Brctel 31 o SURINT WX 39T & Shigd L @ 8 | #ft iy 3 fveig o
I TSR W ITETehT shi I shl 3R I8 I T AET A 8, I Faig 8 qon 3=
S -uiagT Junferat o forg Sarh Senfieht i it Tmen | Aeie 7 AEER gve % g
T HR HA B | 2+2

(a) ot Y T oft feehl § R a1 oot 61 aran 3eht Seot@ HIfT |
(b) 379 =ff HmeT o fohd I ol T S L & ?
(c) TIESER UNE F1 g ? 3Mey Sagrarehia uere < foie grasheficrar 1 A fafEw |
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Mr Kamath, the chief mechanical engineer, in Northern railways went to Tokyo to

attend a seminar on fast moving trains. His friend Mr Hiorki explained how Japanese

people are concentrating on energy conservation and saving fossil fuels using maglev

trains. Mr Kamath travelled from Tokyo to Osaka in maglev train and found that the

sound is less, travel is smooth and understood the Japanese technology in mass

transporting systems. Maglev trains work on the principle of Meissner’s effect.

(a)
(b)
(©

(a)

(b)

Mention two values which Mr Kamath found in Mr Hiorki.
Which values in Mr Kamath do you appreciate ?

What is Meissner’s effect ? Write the value of magnetic permeability for perfect

diamagnetism.
queg - g
SECTION - E
g IfSTT fop foReft ac Ifter © Je1 15 3TTeRt HUTG Witk &1 T8 o | 2+3

200 mH T I Ik, 400 pf T HIE TS 3R 10 Q T HI Ifadiess g
smgfa & et 50 V ac @id & oofisn § weifaa 8 | fafaRaa o1 afeed
sHifeg :

(i) 9% S g 5@ W= ufmy 5 srferan wifh-a 8T & 991 38 deged
TSl &R Rl 7H, 37T

(i) ufuy ¥ Q- &1 UH

11 [P.T.O.
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(a) mlﬁﬁaﬁmm,mm%wﬁvﬁ,wwmﬁﬁnﬁ
HA! &, S B h T o T o Tvaad HRAA & | ING emf o T e Fea—
Hifsu | 2+3

(b) S ufean fad o1g % 15 3R &, 3 I 30 I = 60 cm 7, Teft & Jrarh
& % &t Teeh & fieTrad a0 7 360 =@ Jfd e HI A PR R @ |
M T W AR BT 60° 3 | Al ufgw it gt 3t 3wt A % g @ emf
400 mV &, T 3 T T Yl o Fraehid & 1 &S Tesh THehiord ity |

Ife 3R 1 T ¥ gfg =G I, a1 INd emf Fora ger afafda gmm ?

(a) Prove that an ideal capacitor in an a.c. circuit does not dissipate power.

(b)  An inductor of 200 mH, capacitor of 400 puf and a resistor of 10 € are connected

in series to ac source of 50 V of variable frequency. Calculate the

(i) angular frequency at which maximum power dissipation occurs in the

circuit and the corresponding value of the effective current, and
(i) value of Q-factor in the circuit.
OR

(a) A metallic rod of length / is moved perpendicular to its length with velocity v in

9
a magnetic field B acting perpendicular to the plane in which rod moves. Derive

the expression for the induced emf.

(b) A wheel with 15 metallic spokes each 60 cm long is rotated at 360 rev/min in a
plane normal to the horizontal component of earth’s magnetic field. The angle of
dip at that place is 60°. If the emf induced between rim of the wheel and the axle
is 400 mV, calculate the horizontal component of earth’s magnetic field at the
place.

How will the induced emf change, if the number of spokes is increased ?

55/3 12
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(a)

(b)

(a)

(b)

(a)

(b)
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=Y o1 Tm feafau | 3@ fm 1 Swam wtes fordf) 3= og & Hig el
ar, forert Waeh 3119w T A B, o H1O fogd & & fele wsp g hifsie | 3+2

oETE L oh fortll R AB h1 I M 8 L = kx 8, Tel x HI AR b A T
HIAT TR R | I8 AR feRw e et g8 @ g 2 | 39 U8 @ o Al fega
T < Tt =Foreh F1d <hifvTT |

AT

et 3 T % o7 F B o 9 B0 Ry B A g o ¥ e R P W
Terea fawa & ferw =iere sgea=1 hifs | 3+2

4 uC 3R +1 pC % T Tog TR g H T Qe § 2 m G T T8 3 | 39 SATelIT
TorerT aTet! 1@ W 98 fog T1a shiTTg STat 39 fehm o1 e fagd 8 S 2 |

State Gauss’ law. Using this law, obtain the expression for the electric field due

to an infinitely long straight conductor of linear charge density A.

A wire AB of length L has linear charge density A = kx, where x is measured
from the end A of the wire. This wire is enclosed by a Gaussian hollow surface.

Find the expression for the electric flux through this surface.
OR

Derive the expression for the electric potential at any point P, at distance r from

the centre of an electric dipole, making angle a, with its axis.

Two point charges 4 uC and +1 uC are separated by a distance of 2 m in air.
Find the point on the line-joining charges at which the net electric field of the

system is zero.

13 [P.T.O.
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(2)

(b)

(a)

(b)

a}ﬂHEEHINﬂIA
FHROT GlEd AT i 6 el ST ofF i et fore wohR afafda et 2,
9 (i) 38 Fre U H1eem | wET 1At 2 Heht Saedies ofd o 3TddHe | 3T
2, (i) 3Tt STt JehTST bl SHTHT JehTST & JTETiod foham ST & | 3+2

3@ ¥ ST AR, € & Ly, L, 3R Ly {58 g 6 Bied gff 30 cm 8,
U T MU 2 | foRe SR W1 o8 L, o TR g 8§ 60 cm G W @1 TR |
3ifcm aredfaes Sfafems Ly o Bishd WaAat & | (i) (L, 3R L,) T (ii) (L, 3R Ls)

o S e TRehfoTd ShivIg |
L, L, L,
b 1
<— 60 cm —> <30 cm >

39 TohoT TG Eiaeht Foret i o PSR TS & STdeieh & e =iad
forare 101 (D) 3R frsm S0 (A) & W61 # eieh ea— I |

AT hI0T o G forerer =h1or # foraror hl eriH o fote o Hifem | 3+2

3G ATIH 10T T T TiehieTd hifore 778 T =hiE et fohtur foreht Tmag i firsw
o fortft Tk Teteh T AT hieh, 39 Fia fohtur 1 39— hd! §, S FsH o Hor

oTeh o 3TfCRT Steh—dieh Tast hicht g8 T it © | Tem o1 Sruardish A2 B |

14
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(2)

(b)

(a)

(b)

IV' CAREERINDIA

Explain with reason, how the power of a diverging lens changes when (i) it is
kept in a medium of refractive index greater than that of the lens. (ii) incident red

light is replaced by violet light.

Three lenses L;, L,, Ly each of focal length 30 cm are placed co-axially as
shown in the figure. An object is held at 60 cm from the optic centre of lens L;.
The final real image is formed at the focus of L;. Calculate the separation

between (i) (L; and L,) and (ii) (L, and Ly).

I A A S
—amk ]\ e

OR

Deduce the expression, by drawing a suitable ray diagram, for the refractive
index of a triangular glass prism in terms of the angle of minimum deviation (D)

and the angle of prism (A).

Draw a plot showing the variation of the angle of deviation with the angle of

incidence.

Calculate the value of the angle of incidence when a ray of light incident on one

face of an equilateral glass prism produces the emergent ray, which just grazes

along the adjacent face. Refractive index of the prism is \/5

15
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