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(v) &l 3w a8l @l 37T Wi 3TeRl & [FEeriad qoul &7 3T Y T & -

c=3x 108 m/s

h=6.63x 1073 Js

e=1.6x10"19C

Hy=4nx 107 TmA™!

g,=8.854x 10712 C2 NI m™2
ﬁgozw 10° N m? C2

oo o1 §e9HH = 9.1 x 103! kg
=M I 5=HH = 1.675 x 1027 kg
VI o1 58 = 1.673 x 10727 kg
UaNTg! W& = 6.023 x 1023 ufd 7 Hiet

dieesTH i = 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.

(v) You may use the following values of physical constants wherever necessary :
c=3x 108 m/s
h=6.63x 1073 1Js
e=1.6x10"1C
Hy=4nx 107 TmA™!

g,=8.854 x 10712C2 N m™?

1
—=9x 10° Nm?2 C2
4neO

Mass of electron = 9.1 x 10731 kg

Mass of neutron = 1.675 x 10727 kg

Mass of proton = 1.673 x 10727 kg

Avogadro’s number = 6.023 x 1023 per gram mole
Boltzmann constant = 1.38 x 10723 JK~!

55/1/1/D 2

https:/ibyjus.com



https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[Bwus

ug - &%
SECTION - A

1. o 5 soT o aR &g fogfed emaw +Q ot fog O W foa & | Seorm Sifvie o @

fenTaTaR V , — V, SFTcHe, ROTIere 372 9T ¥ | 1
+QO- [ S —— .
0] A B

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

difference V , — Vy positive, negative or zero ?

+QO- [ TSSO —— (]
O A B

2. AR TRt Mot T g o B W ghg Y S I, df SO R Rt fagfed st %
HRT T &1 | 9 e g 2 1

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

surface get affected when its radius is increased ?

3. Il FUST eoHHeY Sl SR MET=T fAfay | 1

Write the underlying principle of a moving coil galvanometer.

4. ToHM Gere TSR WTelt & fef e ail <l SugeR w1 AT ST € 2 1

Why are microwaves considered suitable for radar systems used in aircraft

navigation ?

5. Ui LCR Uue H SIS & T[T R’ ol G fifaw | g9ehr SI Ameh T § 2 1

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

55/1/1/D 3 [P.T.O.
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SECTION - B

6.  TOR WUTC § SUANT & aTet URT (i) WehiuT (71T (i) fomtger i s iy | 2

Explain the terms (i) Attenuation and (i1) Demodulation used in Communication

System.

7. Waﬁmm%ﬁmwﬁml,n&(mpmz)%ﬁwﬁAaﬂrB%\/% Eiiey
TSIt TOTREd A % o faeRer @ g9iE & fee s diftae | 3k vV eRe fava w el
HIAT E, A T AT H G DA SIS A S TR HIA € 2 HROT I | 2
Plot a graph showing variation of de-Broglie wavelength A versus W, 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 ?

8. TN WA A = 240 TAT F€ Soll Ufd st BE/A = 7.6 MeV &1 HfE I & THEl
7 foafoed giar & S8 geds & ot A = 120 31X BE/A = 8.5 MeV & | Ho-31l IRehord
HIT | 2

YT

Hor tEaT 2H + TH—— He + n, STifeh, 569 F= (BE) 2H %1 2.23 MeV @41 JHe %
7.73 MeV &, | Sl URehierd 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 + 2H—— JHe + n, where BE of *H =2.23 MeV and of JHe = 7.73 MeV.

55/1/1/D 4
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9. T e, R emf 1.5 V 3T 2.0 V TA1 IR Wi 6T 0.2 Q 747 0.3 Q &, ued §
TN € | 9% o Tl bl emf 3R TR TR GRepleTd 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.

10. 3 o9 fof@En | 2
fafi=F Tutt % TehTeT o ToTT URGEeT ATe & SR vl b1 A N-9 &1aT € | SROT ST |
State Brewster’s law.

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

colours. Give reason.

T[S

SECTION - C

11. Freom @’ & el g X oAy Ushame €9 ¥ fgaRka & | 39 Jog % ont & ot fag ™
faregd dieret E & foTu =is1eh o e | 30 TR I8 S9N foh 30 aord o el g4 o famgat
% fotw I forgford STmaeT = ifd SeeR e & | 3
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.

12.  UHRI-fRA TE & 39 i T STeTol 1 Seoid ShiteTu FSeh! ST WehreT o ai gt
% GRT &l o ST Fehell, TR haIeT STEEEH-FHIHIT b STFRT FRT &l bl ST Gebell & | 3

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.

55/1/1/D 5 [P.T.O.
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13. (a) T=&E &5 B § o v ¥ A HHl TR 07 W o aTel J=hid a6 o (o0
isTeh iy | 3
(b) THF 3T F TAHM HIT i, ST 3T Tewhr HuT, fa H MY SFER, IR % T &
FieR ST Tohelt U R & B WeIST R & | &1 § 9o T 3TRIEd hiteTT 3K
30 I I g HIfT |

X X X X X X
oL 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 Vv in the presence of magnetic field B.

(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
oL o—>»

X X X X X X
n e——

X X X X X X
c o—»

X X X X X X

14. (i) 3T IROT i giesT fefEe |

(i) o puefcr & ot FTeT &1 1=0=1 0T 1.5 H & | Afg Tk Fueett § 0.5 s § °RT
09 20 A &SI &, f 37T FUSell | Folord- et bl U Tohe=T 2 2 3

(i)  Define mutual inductance.

(1)) 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 ?
55/1/1/D 6
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15. 3t R fgeht HeTal X q97Y i ufgehiati o & T € 3R 396 aid gUed ff 99 € |
X &t Uizl o o arg 5, Satw Y H e, = 4 1 e T

X Y

(i) 3 9IS i god T 4 uF &, df Tcieh Qe st ST IRt it |

(i) X TATY S Uigehratl & aie faver=ae aNehieid iy |

(iii) X Y ¥ Gfed fer foed S & ST &1 3HH e | 3

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.

(i1) Calculate the potential difference between the plates of X and Y.

(i11) Estimate the ratio of electrostatic energy stored in X and Y.

55/1/1/D 7 [P.T.O.
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16. 2 T WY FARR Aot § W AR 1 S L Fefed & @l € 3K 39 o geeha d ¥ |
s T aTeThl ¥ Ueled aRIeT i fTen 99e € o 9% 39T {6 R R uw W sae
T & THY H STHYUT FoT S0 T & | T TR T FeT o [olT S&Teh U hifoTy |
T TR 6t gieeT fefEm | 3

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.

17. SICTEAM 3ol 51T o6 TR SRId-Jraeid a8t Sca= gidl & ?
Z-feon ® waRa &= arett Washa: gfod Jed-gresha T 1 AN Wiaw | e fagd
Te raeh &1 i R A 3T iy | 3
areran

TR & aiued a9 o Geeel o7 STehe0l [aiaw | I8 S9e0 o fordt durfie o
ST i UlhaT H, TS ol glgehrall § Sca— arT

do
i:eOd—tE AT |

Tt O, TR ot Ul i SR FXd T ST Torfd Forordl § |

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
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
ddg

=% ar

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

55/1/1/D 8
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18. (a) T= agfa & faer & Hige &l SMavgehdl o =GN T et {2l JT HRBI
i AT AT | 3
(b) 3T WM ! qoi-T H 3G Hige & 1 o @ |

(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.

19. (i) <ifRex & |9 @Usi & &Y | U Hieg |

(i) SIS ST T | n-p-n TR & FTd 31X e SyeTeiiorent & 3Teraq &
T giuer oM@ wifeT | 3@ URUY & SUAN gRT SAWE $iee 6 fHaeT, g
AT e TR U fohT ST € | 3

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

(i) 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.

20. (a) 20 cm Thar T % fRT 3TadeT TUUT o AIHA h &HaTs & Rt forar 67 g § 9 g
qieRfeTd hifeTT {519 OX fave ol Ta ¥ 3Mere 2 o1 arkdfaeh Uiatss ured &l | Ufdfees
%! feafa off 7/ T | 3

(b)  TUYT G BT WANT I §T AT HISTT, ST SUUT oo &l T b ST iciferesy it
T |

(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.
55/1/1/D 9 [P.T.O.
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21. (i) T RTeT i URMINA i ool diX i FECHIOT ® I P Ieoid DT |
I-Siedl SR Tt RIS Y AT fohd Teh el € 7 3

(i) = SRIT T SoTl-T A | AT TR A, A,y 3 A, T FEe T BT |

C

7\’2
A \ 4 A

(1) 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.

22. ¥ 39 U, o Rl qRer forvay @ o7 ATt wehTen fohRut R MR ST IRT W@ B I €,
TRIFAT G HT FAT [T SR TIaT | STl GREIhT i qoT § $9h 3T Hewayul
oY Ty | 3

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.

55/1/1/D 10
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23.

24.

[C )

SECTION -D
HidT % fudsT 39 39 Wpel of ST W@ & | 2itheh Tq=iel WX HiaT = 98 3@ foh Stheh ofrge |
el Th & Jod T &, T STH BRI Sgd 9l oAlee ol & | 5T Har 4 1o foast &
TP TN T YT IBT, ff Sei ST HROT W fhaT |
SIRIFT STHBR! & 3R W FHFefefad weat & $a¥ 3T -
(i)  Hiar R 39 Toarstt = o1 goat 1 Ugei 6 2
(ii)  HYaT % TS 3 =/ 3R A 2
(iii) 2fthep et & it 377 SIel o1gel i o1 Fed & 2 e Yo [ YehR Bl & 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 :
(1)  What were the values displayed by Meeta and her father ?
(i)  What answer did Meeta’s father give ?

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

gusg -

SECTION - E

(i) @eear V =V, sin ot 3 i ac &, L, C 3 R & [HEr 207 T & T ¢ |
HIR 3T T STFNT F¥eh TRTe T FIaTET T dieedl o €T o Sie Hell HoT & o1y
STk U T | g Feafa 1 Sifse e orT SiK ateedl U & well § 8ld & 1 39
feafer & aftwer st = et ST & 2

(i) RSl LR Soft oftwsr #, X, = R @0 9Rwe &7 A oes P, € | 59 39 9k | C
&R T WM Aot 369 W 36 Wb o ST €, T X = X B, @ Wit 076 P, &t
ST E | P,/P, T HINT |

55/1/1/D 11 [P.T.O.
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(i) ZTAH 1 HE @T | THH HEBRT (g UG 3G FRT IO | 37 Jiorf
B aTet fafe=T Soti-47al 1 Sooid ity |

(i) e STIRRT STATE ZRAHET St WS FUSel H 100 T § qAT STHT IROET ST off
100 & | f1oRT Siieeer 7 wifert ShAeT: 220 V 3R 1100 W & | GReHierd i :

(a) Tgclioe Foee | Wi ol G

(b) AT U | €T

(c) Taclioes Foeet & faai W diced

(d) Tacire Foset § 9

(e) Taciraes Foeet § wife 5

()  An a.c. source of voltage V =V, sin ot 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 ?

(i) 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 P,. Calculate P /P,.

OR

(1)  Write the function of a transformer. State its principle of working with the help
of a diagram. Mention various energy losses in this device.

(i) 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

55/1/1/D 12
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25. (i) I fEfert vem § us o ot f9g o) (a) GO, (b) fammelt safqendor & fow o =ea=T
FT | 95 W fEfq x’ 3R =Afaeor ted J dedar § foaerr & 59 % o 1w
ity |

(i) T fTagepr <erll sl 3T Wb e U 4 o f5ferdt v o =afasor U it uher
fert o foeriT 9o @ gor ifsT |

reran

(i) TH ¥ ToRA aTel URIT & T ATIA 0T & Held o ® | fogor ST | fa=ror
T o eI 7k itaT | fosw whior 3R =Aaw foaet o1 & usl | e w & sTdedHis
% oI STk SFed=T Iy |

(i) =T faeiqor Far & 2 foreiqor =1 RO o & 2

(iii) forelt TfGaTE HHRIOT TISH o Teh ToTeh UX ThIRT hi his [ohI0T SAToTad STUa Fieh
o o g9T 3R QUi Watdd it & | i & ST9ad-ieh 1 JAdd A ST g
MeT 2 WTERTeR e i ST | 5

|

A 4

(1) 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

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

(i)  What is dispersion of light ? What is its cause ?

(11) 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.

F 3

|

A 4

26. (i) TGS ST i YRS @ |

(i) TFRIA-3TUAE % YN U Yo SoiaeHT ol B W& 3R fasitd-shret & usi o fohat
A ! HRIEHAT & [TT isteh a1 HitoTT | Tt =Teteh sl AfaRieehdl foh SReh
R R el & 2

(iii) T UfRTeRT o FHHOT | B2 SR S S MHenqet &1 Suan = fhar S g2 5
Jroqan
() TR 1 HEHR! (HaT fafau |

(i) = U 7T gefeEEeT aiug § AB ®iE THEHH aR €, NH6 g 1 m a9 Ui
10 Q& | R & ST foga vavrer qm GqeH-ormg AO ( = /) IRehierd it |

2V 15Q
L AN
A O B
120
—\W—]|
G
15V
L AAMA
0.3Q
55/1/1/D 14
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@)
(i)

(iii)

@)
(i)

55/1/1/D

Define the term drift velocity.

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 ?
Why alloys like constantan and manganin are used for making standard resistors ?

OR

State the principle of working of a potentiometer.

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).

oV 150
I A

1.2Q

1.5V

0.3Q

15
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