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(v)

c=3x 108 m/s
h=6.63x1073*Js
e=1.6x1019C
Hy=41tx 107 TmA™!

g,=8.854 x 10712C2 N~ m™?

ﬁso:w 10° N m? C2

m,=9.1x 103! kg

=2 T A = 1.675 x 10727 kg
e & §e7HH = 1.673 x 10727 kg
Talg H& = 6.023 x 1023 ufdq I diet

dieesTH i = 1.38 x 10723 JK!

General Instructions :

(i)
(ii)

(iii)

(iv)

(v)

55/1/1/D

There are 26 questions in all. All questions are compulsory.
This question paper has five sections : Section A, Section B, Section C, Section D
and Section E.

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.

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=3x108 /s

h=6.63x10734Js

e=1.6x10"1°C

Hy=41tx 107 TmA™!

g,=8.854x 10712 C2 N1 m™2

1
——=9x 10° Nm?2 C2
4n£0

m,=9.1x 103! kg
mass of neutron = 1.675 x 1027 kg
mass of proton = 1.673 x 10727 kg
Avogadro’s number = 6.023 x 103 per gram mole
Boltzmann constant = 1.38 x 10723 JK~!
2
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Section — A

1. TR - Ufdend s o fafad | 39 TH.31E, (S.1) s 1 e ? 1

Define capacitor reactance. Write its S.I. units.

2. 1 cm ST & 99 (F9) H UREE (@<) 64! [5ga & R0 399 79 ¥ oA aTet foed wore
T A 41 & 2 1

What is the electric flux through a cube of side 1 cm which encloses an electric dipole ?

3. Tl ST oi % ORI T ST 1.5 & | 30 1.65 U & bl Ty § ga W ol
T TSI HaT T 2 1

A concave lens of refractive index 1.5 is immersed in a medium of refractive index 1.65.
‘What is the nature of the lens ?

4. U9 9 Hd I B & 2 1

How are side bands produced ?

5. TN UH U9, GaAs & ford, dicedl & WY URT & GREcH Sl 39 & o T U (3Tea)

(i) TS Mg € |
(i) 39 % 0 & e B § | 1

Graph showing the variation of current versus voltage for a material GaAs is shown in
the figure. Identify the region of

(1)  negative resistance

(i1)) where Ohm’s law is obeyed.
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grs -9
Section — B
6. T IS AT Ush T (o) 0T W Heleg SI-SiTeAl qliIeedt o1 {F A ¢, A T hiferd —
(i) 3 o fawal 1 3TuTd
(i) 3! T T STUTT
A proton and an o-particle have the same de-Broglie wavelength. Determine the ratio
of (1) their accelerating potentials (ii) their speeds.

7. TR b ETegiSH WRHT] 1 A B oA H n? % IR UNec &l & | STel, n URHT) &
FlieH T ¥ |
Show that the radius of the orbit in hydrogen atom varies as n?, where n is the
principal quantum number of the atom.

8. ¥ YT ST STeETetenl | 3T (%) it |

Distinguish between ‘intrinsic’ and ‘extrinsic’ semiconductors.

9. U G % IUANT FRT SN Toh, ol STaeier SUUT o HHA SHD! f (BIehE 3L) T 2f (Tshar
Tor=am) o i e fopedt o o7 wifafena, 2f & o (2f @ 3R 1) S9ar ¢ |

Use the mirror equation to show that an object placed between f and 2f of a concave
mirror produces a real image beyond 2f.

3ar/OR

31 ST UleRigel o g | Bl 37 TeiRISS i e (AET) B T I TRIET HehreT i
el o fora =Tes U it |

TG 3iie (AR) i e Teafe § IRITTH WehreT <l clieiam tiereha ™ g 2

Find an expression for intensity of transmitted light when a polaroid sheet is rotated

between two crossed polaroids. In which position of the polaroid sheet will the
transmitted intensity be maximum ?

10. @™ % fom & SUanT ¥ ol &ieeq o (@) § Tqer fid & o ufdem (@) s
Hit |

Use Kirchhoff’s rules to obtain conditions for the balance condition in a Wheatstone
bridge.
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Section - C

11. foega g Wags & 39 90T 61 919 fofgd

(a) ST T Gemer o vge TSR oHa & fordl Suge B e |

(b) e ST Ui faid (@) & STER A e § |

(c) it faferean & A-fa % ot e & & |

TeIT H feifed T 3 o ol ke 3eqT fopall ST 9ehet € | 3

Name the parts of the electromagnetic spectrum which is
(a) suitable for radar systems used in aircraft navigation.
(b) used to treat muscular strain.

(c) used as a diagnostic tool in medicine.

Write in brief, how these waves can be produced.

12. (i) Tt foemeT (Jec) STer qREeIs & SIgeas oiF il ®ehd 34 15 m & 1 3 1.0 cm
IS T I AR T SUANT fohaT ST A SIGVIH T RO SAEA a1 BT 2

(i) 3 3T EIH FHT TN THAT D @ & ford a1 S &, Afgvass o g1 a9
T 5T o Uiateis o1 oA Toha =T 8T 2 ST BT o 3.48 x 100 m T 3Heh! Rl
F B 3.8x 108 m e | 3

(1) A giant refracting telescope has an objective lens of focal length 15 m. If an eye
piece of focal length 1.0 cm is used, what is the angular magnification of the

telescope ?

(i1) If this telescope is used to view the moon, what is the diameter of the image of
the moon formed by the objective lens ? The diameter of the moon is 3.48 x 10% m

and the radius of lunar orbit is 3.8 x 103 m.
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13.  3TMEeTE % YT foRpd QHIeor & foif@d | Soorg Sifstd fh gdent Temar & et forga
TSl o foheT TeeIquT I8T0TT Shi AT i ST Tehell € |

el U (W) W AT THRT B AR § A, ¥ A, T ARacH en § weh forgd
TOIFZA S AR Tt oott &F AT &1 St @ |

T, 1 T2 I el e ), T HrEFA & (o7 T Fea it |

Write Einstein’s photoelectric equation and mention which important features in

photoelectric effect can be explained with the help of this equation.

The maximum kinetic energy of the photoelectrons gets doubled when the wavelength

of light incident on the surface changes from A, to A,. Derive the expressions for the

threshold wavelength A, and work function for the metal surface.

14. UH (o) TR0 o i bl Uil §RT Tehl0T Tl TETR-ATES TN & 3Teaa W, TTed-ATeh
% FHeA™ & T T (o) FHUT & WelU-U i 39 | Gelg § W Hif o 39 ereraa &
Ty & A1eT % IR H G Hd Terdr & |
Fei, R = R, A3 9 geifed fop, Aifvepa verel arieal A oX FiR el e | (6T R, U oo

& AT A IR i ST T Y 1)

In the study of Geiger-Marsdon experiment on scattering of o particles by a thin foil of
gold, draw the trajectory of o-particles in the coulomb field of target nucleus. Explain

briefly how one gets the information on the size of the nucleus from this study.

From the relation R = R A!”3, where R, is constant and A is the mass number of the

nucleus, show that nuclear matter density is independent of A.

ar/OR
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Ty foe qon A Jorae § 95 (3+R) fafed | 9ied i 5 <A1 Wohdl | St )
Tt gt (Feperd) € |

e TWE T FfeREm-grEfean Tored etuf § Hifad e % AW MeV H R
I

%H + ?H —> ;LHe +n
TS %, KSIHT :
m((H) =2.014102 u
m((H) = 3.016049 u
m(3He) = 4.002603 u
m_ = 1.008665 u

lu =931.5 MeV/c?

Distinguish between nuclear fission and fusion. Show how in both these processes
energy is released.

Calculate the energy release in MeV in the deuterium-tritium fusion reaction :
%H + ?H — ;LHe +n

Using the data :

m((H) =2.014102 u

m(CH) = 3.016049 u

m(3He) = 4.002603 u

m_=1.008665 u

lu =931.5 MeV/c?
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15. 37T Gigietd (AM) Gohdl o folt Ueh Tgeh 1 Uh Solieh ST Sy | ST WshaT et
TETET o SUANT FRT IR0 Toh ot 31 oigherd (AM) T § Hol TR9T Gl T Tga
FIETE |

Draw a block diagram of a detector for AM signal and show, using necessary
processes and the waveforms, how the original message signal is detected from the

input AM wave.

16. TH ¥ 1 foRIT a®® 901 (ETATE) ‘B’ § 3R THH ARF TR 1 € 1 3 R’ A
TfeRiy o FaRT 9 et T & | 2fHAer sieedt V a2 (i) R 31X (i) 9T [ % s 7 s1ed |

g U AT fh ST R =4 Q & ff fogd a1 61 99 1 A € 3R R &1 I Fgit 9 Q Y 3
¥ URT &1 A FF 8 0.5 A T ST & | T0Y {9ed 9% 961 (SUAUE) E T Ak
UFeRT 1 T O 1 i |

A cell of emf ‘E’ and internal resistance ‘r’ is connected across a variable load resistor

R. Draw the plots of the terminal voltage V versus (i) R and (i1) the current I.

It is found that when R = 4 Q, the current is 1 A and when R is increased to 9 Q, the

current reduces to 0.5 A. Find the values of the emf E and internal resistance r.

17. 3T €T % & WEE C, T C, 1 Tgel S0shr H 3R TR FHI=R aeish H Sl S
T | 3T TEISH A TH-TH FK 100 V H 9 F R F ST SO ¢ | AR T &7 G A
e ot SHRT: 0.045 J 41 0.25 J &1, & C, 1 C, 1 HIF I HifoTd | FHIR (A1) 61
o gcdeh GeIRE WX 36T 3 JH 1 et off Hifed |

Two capacitors of unknown capacitances C; and C, are connected first in series and

then in parallel across a battery of 100 V. If the energy stored in the two combinations

is 0.045 J and 0.25 J respectively, determine the value of C; and C,. Also calculate the
charge on each capacitor in parallel combination.

55/1/1/D 8
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18. TroaHIeY =l HRYTe & fagr &l 9o Hifs |

T eemiieY &1 WiekE G & | 6% S0 # U Ui R, Siged 39 V aice WE &
AiceHe § FAING fohal ST & | 3t oo imies & | Suishd # R, Wiawrg Siret s o
dieeH ey V/2 diee @ AT W € | R, T R, & W& o WeRY T B, o5
eeHHIEY 3l 2 V TN & dlceriel H§ IR & T | R, T4 R, % W&l H feaH I &
TR ‘G’ 1 A7 ot {1 i | 3

State the principle of working of a galvanometer.

A galvanometer of resistance G is converted into a voltmeter to measure upto V volts

by connecting a resistance R, in series with the coil. If a resistance R, is connected in

series with it, then it can measure upto V/2 volts. Find the resistance, in terms of

R, and R,, required to be connected to convert it into a voltmeter that can read upto

2 V. Also find the resistance G of the galvanometer in terms of R; and R,.

19. WIZEEE S GEAT fh Uidwel i &I § T@eh i ST € 2 Teh SUFeR 3T ! Teradl 9§
THH! BTG BT GUH BT |

Tt UvaiCii S99 % 9RT Sl qoT W SN SEd hi ORIt et €, e o
TS i UTHSRTeh STaE H YEfeld sl sl S0l o/ & 2 3

With what considerations in view, a photodiode is fabricated ? State its working with
the help of a suitable diagram.

Eventhough the current in the forward bias is known to be more than in the reverse
bias, yet the photodiode works in reverse bias. What is the reason ?

20. YA 3csi (CE) fomama o Zifsiex vayes o1 Ush aiuy 3 a1 |
(i) Freet uiady d9r (i) R vads Ui i gRiyd wifsE | ged faer qen i
MICTRITOTERT & START FRT ST A Hd i T ST € 2 3
Draw a circuit diagram of a transistor amplifier in CE configuration.

Define the terms : (i) Input resistance and (ii) Current amplification factor. How are

these determined using typical input and output characteristics ?
55/1/1/D 9 [P.T.O.
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21. fre=Aiterd oA T SRR foiEd

(a) ol T5Tert vl H UgeRd UehTeT i aieed 600 nm ¥, ST TRl Us UR o TSRSt b
il drere 0.1° & | 41, &1 Toal o s arerer (g2) 1 i |

(b) g W TEROT XAl 8T 5000 A TERET T UHIT STA & Y2 & S0 WRafad & € |
TEY TETd qAT SIS HehTRT St AETRE qAT ST U ST W1 TS 2

Answer the following questions :

(a) In a double slit experiment using light of wavelength 600 nm, the angular width
of the fringe formed on a distant screen is 0.1°. Find the spacing between the two

slits.

(b) Light of wavelength 5000 A propagating in air gets partly reflected from the
surface of water. How will the wavelengths and frequencies of the reflected and

refracted light be affected ?

22. X, W % UF WH H UH dod B T4 Th THL. (ac) BT & SUMHH H el T € | T
i ST (THe) T T TS TS AT, (1) WX W Tl ol ST b1 A Y 51 ST 2 (i) IR
o WITR e I T DS S &l ST 2 (i) 39 IRO" § ST H X, = X, Ui 1 e
Sirg feam < 2

Tedish SN H 379+ 3R bt g & ford ot ferfigd |

An inductor L of inductance X is connected in series with a bulb B and an ac source.

How would brightness of the bulb change when (i) number of turn in the inductor is
reduced, (ii) an iron rod is inserted in the inductor and (iii) a capacitor of reactance

X=X is inserted in series in the circuit. Justify your answer in each case.

55/1/1/D 10
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Section - D

23, 30 foRmerd ¥ 3Td g0 % forentorl & T # Ueh foeld e W W U SR (JaRT) o1
3T 57 oX ferar o “@eRT H.T. 2200 V' | 3 Ta-t 3= dicedT i ST 1 JHet Fal I
STeifeh S TRT eI TeATg i dicedT et 220 V il € | S FTet & T8l ve o
Torersh & g7 | ToreTeR ¥ TH U Wewaqul We W §U S8 URY ShRTT ShT WHEA |

Teifene woeT % ST fetfas
() ac. (TE) foRgTaRT I fovedr & w7 #A & o [Ha Jiord 1 U ohar S &
31X g7 ot Foh T TR b1 Xt € 2

(i) o7 3T IfeRT BT IUANT, 3= dieedl SLAT. (dc) i Aleeal Sl T I o Har ST Fehar
T 9 W H |

(i) TereTeR T fomnteal N1 WG Hodi I Soord it | 4

A group of students while coming from the school noticed a box marked “Danger H.T.
2200 V” at a substation in the main street. They did not understand the utility of a such
a high voltage, while they argued, the supply was only 220 V. They asked their teacher
this question the next day. The teacher thought it to be an important question and

therefore explained to the whole class.
Answer the following questions :

(1)  What device is used to bring the high voltage down to low voltage of a.c. current

and what is the principle of its working ?

(i1) Is it possible to use this device for bringing down the high dc voltage to the low

voltage ? Explain.
(111) Write the values displayed by the students and the teacher.

55/1/1/D 11 [P.T.O.
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24. (a)
(b)
(a)
(b)
55/1/1/D

U - T

Section - E

wfieR % uRuedE g o et | 5| Ew % s 9, 91y @i 9 e RiEs &
FioR B &5 & {ord sk U HivH, g 30 Xeg i 39 B4 o+ &, 9!
U THIE OIS § TRT b1 T “n’ & TAT 39 Teh TR (R 9RT I veted & &l
T

T URATCTRT | Tl & S N &, 7 0! ST e H &% ‘A’ § | 386 a8
3R Teord U YeTeh I & Toh, SOW Ueh STURET (3TeR) ¥R “I° IReumerd fgen & wenfed
BT | T uRATAs & HROT Gahi &5 et & fesr wifs qor kAot
AT H R 9 ¥ Iooid HioE | WA fF T8 IRATTH T DS (38) TaF Hl
T R AT & ST Jhia 3TEPT, m = NIA.

State Ampere’s circuital law. Use this law to obtain the expression for the
magnetic field inside an air cored toroid of average radius ‘r’, having ‘n’ turns

per unit length and carrying a steady current 1.

An observer to the left of a solenoid of N turns each of cross section area ‘A’
observes that a steady current I in it flows in the clockwise direction. Depict the
magnetic field lines due to the solenoid specifying its polarity and show that it

acts as a bar magnet of magnetic moment m = NIA.

ar/OR
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(a) S U (mutual inductance) I ORI IS T THHT S L (Q?T.ﬂ]‘%.)
A fefad |

(b) U ol TR % F AR AU H T 3R GRATAR &8 T8 & | 369 o GH
(T &) TETE &l I el URAIcTRIe & 3T IREe % ol U st U
Hi |

(c) TUH WANT # 31 Heferdl ¢, T ¢, H TH T % O W@ T & | FSeAt ¢, § vamea
TR &mT % aRec ¥ ¢, H U o e a1 (A%, & o U =ietn uw
HiT | 5

(a) Define mutual inductance and write its S.I. units.

(b) Derive an expression for the mutual inductance of two long co-axial solenoids of

same length wound one over the other.
(¢) Inan experiment, two coils ¢, and c, are placed close to each other. Find out the
expression for the emf induced in the coil ¢, due to a change in the current

through the coil c,.

25. (a) fgdiges dfiemen & o e=ig sl Gt & STAi §R1 O it o, fordl adet ot
TR TSHAVT TR o oead ST 8 ¥, T8 W e Uee o S ¢ |

(b) TV b v T kst bl iUl AIETE, Hesia Thot bl TIeTS i 3Tl &l € |

(c) W HHEfF nd = § gig eF q, e:(n+%)%qwm3%un%, &foT T B I

T 5
(a) Using Huygens’s construction of secondary wavelets explain how a diffraction

pattern is obtained on a screen due to a narrow slit on which a monochromatic

beam of light is incident normally.

(b) Show that the angular width of the first diffraction fringe is half that of the
central fringe.
. . 1 .
(c) Explain why the maxima at 6 = (n+§) 2 become weaker and weaker with

increasing n.

ar/OR
55/1/1/D 13 [P.T.O.
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(a)

(b)

(a)

(b)

55/1/1/D

ST o 8T 3 | ST T4 €, Uk TeAld STy 3 ashel 9T R € | 39 Ueh 317
% TTET S SITEIS n, § 3R T R % WE H S n, € | T 394 7%
% WA n, SIS % HEH H U a5 o (@) 0° W@l § | 36 Wi
ST TR o [ T foeoT T S1ed 31 ny, n, T97 R % ORI | %] B gL a0
yfdfers it g o & GaY o= RIS |

S n, FUEHIS 6 HEH H S S Ao ol T st g % o St g
1 H AT 5, T T A % A H SeHH 0, 8 (0, > n) A, WIS F
ford ot TOET (AT (a) % THM) FHHT fAf@d | 308 og-He G & ford =it
T i |

A point object ‘O’ is kept in a medium of refractive index n; in front of a convex

spherical surface of radius of curvature R which separates the second medium of

refractive index n, from the first one, as shown in the figure.

Draw the ray diagram showing the image formation and deduce the relationship

between the object distance and the image distance in terms of n, n, and R.

When the image formed above acts as a virtual object for a concave spherical

surface separating the medium n, from n; (n, > n,), draw this ray diagram and

write the similar (similar to (a)) relation. Hence obtain the expression for the lens

maker’s formula.

14
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26. (a) U TGYd & I O AN +q TA —q F T & 51h 9 B T 2a & | 39 TFyS H
fgya oMmeEt p ¥ | 29 f5ya o SR, THH! 3T el 3@T W a4l 39 s 9 x T |
forerd 8 E & ford U =ioeh, p % U9 § o S | o1 <9 £, ¢ >> a 1 fef

T E—2p/ (d4ne, ).

(b) foam & o Fordlt = o= Foreg 891 E = 2d, o 39 597 () €196 TSI AT e fereg
AR T T THH URES () 37T 1 H1F A1 i | 5

(a) An electric dipole of dipole moment E} consists of point charges +q and —
|y g q q

%
separated by a distance 2a apart. Deduce the expression for the electric field E
due to the dipole at a distance x from the centre of the dipole on its axial line in

terms of the dipole moment 5} Hence show that in the limit x >> a, E — 23/
(4m gy x3).

(b) Given the electric field in the region E = 2xli\, find the net electric flux through
the cube and the charge enclosed by it.

3ar/OR

(a) SUgHE AN & ITAN FRT T foR & b Sutefd H Tl (i) @mers den
(ii) TSR U=TS & TR H 3R i W Hiotd | ThaT TRIeR IsTe & geiehior i
TR HIfsT T2 GofedT (SR Tgtd) & S9! 9oy farad |
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(b) T Ut &Nfeereh AT hIvT (WieT) i 59T R € 3R 9% U8 W Q 369 € | 3% b5
CW@%@W%T@T% | b 31 STEY +2Q, 39 HI & 96, T6H 5 9 x

T W LT I T SR @M & | 0 BT ¢ (i) BT o g a4 A foag w1 ferd
3R WX T (ii) I F IR ST AT Fofe Fore |

(a) Explain, using suitable diagrams, the difference in the behaviour of a
(1) conductor and (ii) dielectric in the presence of external electric field. Define

the terms polarization of a dielectric and write its relation with susceptibility.
(b) A thin metallic spherical shell of radius R carries a charge Q on its surface. A

point charge % is placed at its centre C and an other charge +2Q is placed

outside the shell at a distance x from the centre as shown in the figure. Find (i)
the force on the charge at the centre of shell and at the point A, (ii) the electric
flux through the shell.

55/1/1/D 16
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