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(v)

c=3x 108 m/s
h=6.63x1073*Js
e=1.6x1019C

Hy=4nx 107 TmA™!
g,=8.854 x 10712C2 N1 m=

1
——=9x10° Nm? C2
471:80

SR T 58T = 9.1 x 10731 kg
=M W 5= H = 1.675 x 10727 kg
TieH 1 F&ME = 1.673 x 1027 kg
TGl & = 6.023 x 1023 ufq urq A
FiegsH i = 1.38 x 10723 JK!

General Instructions :

(i)
(ii)

(iii)

(iv)

(v)

55/1/3/D

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 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=3x10%m/s

h=6.63x107341Js

e=1.6x10"°C

Ho=41Tx 107 TmA"!

g,=8.854 x 10712C2 N m2

1
——=9x 10 Nm? C?
4n£0

Mass of electron = 9.1 x 10731 kg
Mass of neutron = 1.675 x 10727 kg
Mass of proton = 1.673 x 1027 kg
Avogadro’s number = 6.023 x 1023

Boltzmann constant = 1.38 x 10723 JK!
2

per gram mole
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SECTION - A

1. it LCR URue ® 3FAIE % “TUTdT R i U felfaw | sqet SI A &R & 2 1

Define ‘quality factor’ of resonance in series LCR circuit. What is its SI unit ?

2. T ° 9T 3R & [Sgfed emeet +Q &l fog O W ferd & | ool hiteie T 3/

fonTa=I V , — V9T, 0o STl T & | 1
+QO- [ S .
O A B

A point charge +Q is placed at point O as shown in the figure. Is the potential

difference V, — Vg positive, negative or zero ?

+QO- { - °

O A B

3. g fRdr et M g @ B o gfg oY S S, o 399 uies fedt foegied oTeeT &
HROT foRT & T T IR & ? 1

How does the electric flux due to a point charge enclosed by a spherical Gaussian

surface get affected when its radius is increased ?

4.  Toum Hame St TR WOTer % oI Gem i sl SUgeR i W S ¢ 2 1

Why are micro waves considered suitable for radar systems used in aircraft

navigation ?

5. Il FUSE TeoHHiel T SR faaT ey | 1

Write the underlying principle of a moving coil galvanometer.
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SECTION - B
6. =X o fefEw |
Tafiy= Tutt & TehTeT o TTT UGN Areaq & SR vl b1 A M- /T € | SRuT ST | 2

State Brewster’s law.

The value of Brewster angle for a transparent medium is different for light of different

colours. Give reason.

7. HOR VT | SYANT &I aTet TSI (i) HeRhivi (&TI0TaT) (i) faiger s s ST | 2

Explain the terms (i) Attenuation and (ii)) Demodulation used in Communication

System.

1
v
TS TR A % 9 faeRer @ g9 & AT s difae | A VoeRs fave s e
FATE, o 37 SHT H F D DI FSHM i TSI AT & 2 HRUT T | 2

8. WWWWWﬁmI,%(m1>m2)%ﬁWA3ﬂTB%\/—3ﬁ'{'

1
Plot a graph showing variation of de-Broglie wavelength A versus \/—\—/ , where V is

accelerating potential for two particles A and B carrying same charge but of masses

m;, m, (m; > m,). Which one of the two represents a particle of smaller mass and

why ?

9. T I, R emf 1.5 V 3R 2.0 V T =R AR A 0.2 Q T40 0.3 Q &, Ied §
TS & | b G TeT St emf 3R IR WA IRe{eld T | 2

Two cells of emfs 1.5 V and 2.0 V having internal resistances 0.2 Q and 0.3 Q
respectively are connected in parallel. Calculate the emf and internal resistance of the

equivalent cell.
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10. SS9 T&AT A = 240 T T4 STl Uid fretaii BE/A = 7.6 MeV &1 HiE AT 31 Zhgl
¥ forafved &idT & SFH Ueie % fAT A = 120 37 BE/A = 8.5 MeV € | Ho-3eil URehierd
HIfT | 2

AT

G R 2H + TH —— He + n, STifeh, SeF 3= (BE) 2H %1 2.23 MeV @1 JHe %
7.73 MeV &, | ST URehiord iy |

A nucleus with mass number A = 240 and BE/A = 7.6 MeV breaks into two fragments
each of A =120 with BE/A = 8.5 MeV. Calculate the released energy.

OR

Calculate the energy in fusion reaction :

%H + %H —_— gHe + n, where BE of %H =2.23 MeV and of ;He =7.73 MeV.

U

SECTION - C

11. (a) T=F & B HaAT v § aaE HE & H0T W oFH a6l =i a6 & ol
T fafay | 3

(b) TEE AT F A HIE F2H, TR X ToH HUT fo | T 3FAR IR F T %

iR ST ol TohaH e &1 | JoeT 3l § | &1 | 39 0 STRIET Hig 3R

310 TR I g T |
X X X X X X
o o—»
X X X X X X
n e——
X X X X X X
c o—»
X X X X X X

(a) Write the expression for the magnetic force acting on a charged particle moving

with velocity v in the presence of magnetic field B.
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(b) A neutron, an electron and an alpha particle moving with equal velocities, enter
a uniform magnetic field going into the plane of the paper as shown. Trace their

paths in the field and justify your answer.

X X X X X X
o o—»

X X X X X X
n e——

X X X X X X
c o—»

X X X X X X

12. T ‘2’ % Tl oo UX ST UhEHH ®9 9 [gaRd € | 79 Jid % 3T & [ fog I
farepd et E & foTu =sieh o SifST | 30 YR 3% SRR o 30 go1d § ot g3 o fawgatt
% foTT I forgfopd STmaeT =t wifd e BT & |

A charge is distributed uniformly over a ring of radius ‘a’. Obtain an expression for
the electric intensity E at a point on the axis of the ring. Hence show that for points at

large distances from the ring, it behaves like a point charge.

13, wRI-faepd a3 39 oA AT S1e10T i1 Seoid ity fSieht ST e o o T
% GIRT Tl ol ST Tehelt, TR haol STEEH-THIHUT o STIRT FRT & ST Fohell & |

Write three characteristic features in photoelectric effect which cannot be explained on

the basis of wave theory of light but can be explained only using Einstein’s equation.

14. 3 GOFR fgeht G X qTY ot ufgehiat o & T € 37 3% aid U off 99 ¢ |
X I Aigahai % o a1 €, a6 Y W e = 4 FH IR e ¢ |

X1 [ LY
| | |

+ -
O O
15V

(i) AT T & G 9Tar 4 pF &, dF s G st 4iiar IRehferd iy |
(i) X TqATY W ufgenrsti & s foarae aRepferd ity |

(iii) X @Y ¥ Ghad Rer faga i & ST 1 A TEy |
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Two parallel plate capacitors X and Y have the same area of plates and same

separation between them. X has air between the plates while Y contains a dielectric

medium of € = 4.

(1) Calculate capacitance of each capacitor if equivalent capacitance of the

combination is 4 UF.
(1)) Calculate the potential difference between the plates of X and Y.

(iii) Estimate the ratio of electrostatic energy stored in X and Y.

15. (1) 3/ W7 &t 9T farEy |

(i) o= FUeferar & fohdt et 1 =g RO 1.5 HE | 9 T Foget § 0.5 s § €17
0¥ 20 A & STl &, df 37T FUScHl H Fororq-ITehT T IR fohaT &R 2 3

(1)  Define mutual inductance.

(i) A pair of adjacent coils has a mutual inductance of 1.5 H. If the current in one
coil changes from 0 to 20 A in 0.5 s, what is the change of flux linkage with the

other coil ?

16. (a) T7=1 smgfa & faer & Aiger &I SMATIHAT DT AT TA oTeT [hel 3T FHRbI

1 AT HIT | 3
(b)  3TATH WM Wt oIl § 3T Hige & 1 o e |

(a) Explain any two factors which justify the need of modulating a low frequency

signal.

(b)  Write two advantages of frequency modulation over amplitude modulation.

55/1/3/D 7 [P.T.O.



17. 3 o WY IR Ierhl 9 I ORI 1 3R L et 81 @l € 3R Sk A g d ¥ |
T T AeTRl ¥ Ualled RIS @i {39 ¥HE €, 9 9% 39T % W ven uw 3o
FrIHT 8T T T SHUUT 61 I AT § | 3T UHR TH 96 & feIu STk AT it |

T U &t i fafen |

Two long straight parallel conductors carry steady current I, and I, separated by a

distance d. If the currents are flowing in the same direction, show how the magnetic
field set up in one produces an attractive force on the other. Obtain the expression for

this force. Hence define one ampere.

18. ST 3TERT ZRT fhT TR SRIA-TFahid ol S &Il € 2

Z-Teen # FaRkd giF arett Faehd: giad ded- TR a3 wl ARG e | SeEde o
Te R &3 Bl CIME A SR HIT |

AT

TR o 9RO 1w &7 Heeel 1 SAUHe0T [Gige | 98 <90 fo fomdr duifie o
AT o1 UTHAT U, HTRE =i Ulgehrel § S arT

dd,,
=g g AT |

T P, HATNT il Tt bl SRR Hd THI I (e[ ol ¢ |

How are em waves produced by oscillating charges ?

Draw a sketch of linearly polarized em waves propagating in the Z-direction.

Indicate the directions of the oscillating electric and magnetic fields.

OR
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Write Maxwell’s generalization of Ampere’s Circuital Law. Show that in the process

of charging a capacitor, the current produced within the plates of the capacitor is

where @, is the electric flux produced during charging of the capacitor plates.

19. (a) 20 cm el FroaT & fRdt 3Tadet UUT o AT h SaTE & fohdl forr ot UoT 9 a8 g2
eR{eTd HifeTT {579 T7 T ol W Y 3Mee 2 o arkdfah Utares U &l | Ufdfeesr
%! feafa off 7 T | 3

(b)  TUUT T T YANT T §Y ARAT DIl ST IUVT T &1 forwet oy Syt fcfery ot
FACE |
(a) Calculate the distance of an object of height h from a concave mirror of radius of

curvature 20 cm, so as to obtain a real image of magnification 2. Find the

location of image also.

(b) Using mirror formula, explain why does a convex mirror always produce a

virtual image.

20. (i) CifTEX & o9 @Usl & G8T H Ui ST |

(i) YA ST oI | n-p-n 2R & Ffd 3R FawT siiietetiorst & ot &
foT Uy oM@ Wikw | 3@ 9RUg % SN §RT AR ST {6 e,
STRTATETTOT Toh e TehR T foh 1T € | 3

(i)  Write the functions of three segments of a transistor.

(ii)) Draw the circuit diagram for studying the input and output characteristics of
n-p-n transistor in common emitter configuration. Using the circuit, explain how

input, output characteristics are obtained.
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21. 9% I gU, Top fordll e foney @ o7 arett WehreT feeot fohd WehR ATIehT §RT UROT i ST €,
TR WG H FIT 0T SRE WIew | 379! JRIThT Bl qoi-T § 8k JT Hewaqul
Y foifEy |

Draw a schematic ray diagram of reflecting telescope showing how rays coming from
a distant object are received at the eye-piece. Write its two important advantages over

a refracting telescope.

22. (i) T FHRTST i URINNT S ol SR ol SEiCHIRIUT i I H Seoid ST |
TSIt AT STt SRATeT i e fohd WehR el & 2

(i) = ST MY SoTl-ER TR H A T A, A, 3 A, H T A0 B |

C

7\’2
A \ 4 A

(i)  State Bohr’s quantization condition for defining stationary orbits. How does

de Broglie hypothesis explain the stationary orbits ?

(i)  Find the relation between the three wavelengths A,, A, and A, from the energy

level diagram shown below.

55/1/3/D 10
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SECTION -D

23, HidT % YA 3@ 3P el of ST W@ & | 2 farer o Hier 3 9% 3@ 6 ofees oee o
Hod Th & ool Tl &, oA SqH SI-BI Fgd Tt e Al & | ST Wit 7 210 Tt 4
TG T T U9 BT, Al 36l SHhT HRUT T fohaT |

I STHHRT & 3R T TAfetfad weet o 3w S -

(i)  Hidr R 39 Toarstt = o goat T Ueei o 2

(ii) i % fudrst 7 @ SO fean 2

(iii) StFeh Tam=relt © ol 57 Sie! TEel i o1 e & ? TehT el [hd Wb el & 2 4

Meeta’s father was driving her to the school. At the traffic signal she noticed that each
traffic light was made of many tiny lights instead of a single bulb. When Meeta asked

this question to her father, he explained the reason for this.
Answer the following questions based on above information :
(i)  What were the values displayed by Meeta and her father ?
(i) What answer did Meeta’s father give ?

(iii) What are the tiny lights in traffic signals called and how do these operate ?

U -
SECTION - E
24. (i) 3TUATE T I U fAfET |
(i) TOHRM-3TIAE % YR W To Seidel ol g 9e 3R fasifa-ser & usi | fodr

Tt h ATAIEhdT o [oTT SsTeh e BT | fomdt ATeteh i MicRierehar foh shieent

R AR Rt & 2
(iii) A Ui & FET0T § S 3 BT S Tergstt &1 SuanT =& fha s g 2 5

AYdr
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() ORI 1 FEER! e ffEy |
(i) A KT T gRefEHieT g 7 AB $IE THEHH AR €, [T oTg 1 m 99T Ui
10 Q¥ | 91 &% SHRY a9 Feorr qor Gaem-ommg AO ( = /) TNehieid HiteTT |

I.2V 15Q
L AN
A 0 B
12Q
—AWW—|
G
1.5V
L AAMA
03Q

(1)  Define the term drift velocity.

(i)  On the basis of electron drift, derive an expression for resistivity of a conductor
in terms of number density of free electrons and relaxation time. On what factors

does resistivity of a conductor depend ?
(iii) Why alloys like constantan and manganin are used for making standard resistors ?
OR
(i)  State the principle of working of a potentiometer.
(i) In the following potentiometer circuit AB is a uniform wire of length 1 m and
resistance 10 Q. Calculate the potential gradient along the wire and balance
length AO (=1).

AY 15Q
I MW

1.2Q

15V

0.3Q

55/1/3/D 12



25. (i) I fEfemt vem § us o TRt f9g OR (a) GO, (b) famTelt satqenior & fow ot et
FT | 75 W fEfd x° 3R Sfaeor Yo 7 diedr |§ R @ 39 & fou uw
Hitaw |
(i) o foRTRRT TR0 Bl ST obe et g AT % TETRT UFRT o SATTRIOT U2 i Tehed
fert o forarc S | qor ST |

reraT

() 7T 9 TSRA a6t Tl & [ aae vl & ®eid o ®9 § faget ior ¥ foeror ot
T o T 7T Wit | irsw ShioT 3R =Aas fa=em o1 & usi § Uss o stuad-is
% T =STeh SFed=T T |

(ii) o7 foreiquT =T & 2 TareiuoT ST SHROT T & 2

(iii) forelt TUfgaTg THRIOT ST % T ToTeh UX ThTET b s TehYuT STNTeTad 3T Hieh
o & g9T 3R QUi Wafdd it & | i & STUad-ish %1 FAdd A fShar g
MEY ? WERTEH IR o HITT | 5

|

A 4

(i) In Young’s double slit experiment, deduce the condition for (a) constructive, and
(b) destructive interference at a point on the screen. Draw a graph showing
variation of intensity in the interference pattern against position ‘X’ on the

screen.

(i) Compare the interference pattern observed in Young’s double slit experiment

with single slit diffraction pattern, pointing out three distinguishing features.

OR

55/1/3/D 13 [P.T.O.



(1)

(i)

(iii)

26. (i)

(i)

@)

55/1/3/D

Plot a graph to show variation of the angle of deviation as a function of angle of
incidence for light passing through a prism. Derive an expression for refractive

index of the prism in terms of angle of minimum deviation and angle of prism.
What is dispersion of light ? What is its cause ?

A ray of light incident normally on one face of a right isosceles prism is totally
reflected as shown in fig. What must be the minimum value of refractive index

of glass ? Give relevant calculations.

|

A 4

aiezdl V =V, sin ot 1 %I ac &, L, C 3T R & fopell 2ol Gasm @ waifed & |
e 3TN T STANT Feh TRT Sl WFaTET T&T dicedl 9 &R % Sie Hell HivT o fow
SR UT ST | 8 Rl 1 ST s o3I aicedt Th & e § e € | 39
Tt o uftwer st @ T ST & 2

fordl LR it aiwg #, X = R @1 99 &1 i o7 P, & | 519 39 9Red | C
ST <57 ST S0 369 H 9 Wb oM ST €, o6 X = X &, @ i o1 P, &t

ST E | P,/P, T I |

AT

AR T 1 AT | 2qeht R g U 3T 5T Tl | 39 iRt o
B aTet fafe= Seti-aTl 1 Seeid ity |

14



(i)

(1)

(i)

(1)

(i)

55/1/3/D

fordl TRl S=aTet TR i TTHeh Fueell § 100 T & T SHhT UROMH ST off
100 % | FereT sieedt 7R wIfer SHAST: 220 V 3R 1100 W & | IRehiofd ity

(a) Tl Foeet ¥ & i Fe

(b) VTS UG T 4R

(c) Tgciraes Foee & fadi o aieed

(d)  feeaed poee § oy

(e) Tl pueed # vk

An a.c. source of voltage V = V,, sin t is connected to a series combination of

L, C and R. Use the phasor diagram to obtain expressions for impedance of the
circuit and phase angle between voltage and current. Find the condition when
current will be in phase with the voltage. What is the circuit in this condition

called ?

In a series LR circuit X; = R and power factor of the circuit is P;. When
capacitor with capacitance C such that X; = X is put in series, the power factor

becomes P2. Calculate P 1/P2'

OR

Write the function of a transformer. State its principle of working with the help

of a diagram. Mention various energy losses in this device.

The primary coil of an ideal step up transformer has 100 turns and
transformation ratio is also 100. The input voltage and power are respectively
220 V and 1100 W. Calculate

(a) number of turns in secondary
(b) current in primary

(c) voltage across secondary

(d) current in secondary

(e) power in secondary
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