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Wﬁl’écﬂ:
G) @Yt g7 sifrard &1 39 §eT-97 § Fo7 26 T &

(i) STFT-TT F 5 YT & : @US 3] TUS &, GIS G, GUS T 3R T8 7|

(iii) @IS H T 59978 JAFH H 1 SiF &1 @IS TH 55978 JAH F 2 3%
g @ gy 12998 9% F 3 HF & @IS TH 4 3% T TFH
TR 797 & 3k WU 75 3 go7 &1 TF & 5 37 &1

(iv) F¥7-97 4 7 W FIE [qHcq 78l 81 Ty, g 3l arct T 397 5, i 3Hl

gIc1 Tk F97 & 3 qia 37l a1t di g9l & SaRkek T4 TaTT 697 747 &

% oI § 37rqep! fow 7w 597 7 @ 97 Tk §¥T &1 FAT &

(v) &l STFvIF & 379 [Efeiiad difdes adie! @& Al &1 STINT T Ghd 8 :

c=3%108 m/s
h=6.63x10"34Js
e=1.6x10"19C

o= 4 X 107 T mA~1
£9=8.854x10"12 C2 N1 m~2

1

=9x%x109 Nm?2 (C2
4’TFEO

m_=9.1x1073! kg

2 &1 §HHM = 1.675x 10727 kg
EF 1 §FAE = 1.673x 1027 kg
AEME 9&I = 6.023 x 1023 fd u™ Aid

e q i =1.38x 10723 JK— 1
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General Instructions :
(i) All questions are compulsory. There are 26 questions in all.

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

(iti) 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=3x10% m/s
h=6.63x10"34 Js
e=1.6x10"19 C
po=4mx10"7 T mA~!
£y=8.854x10"12 C2 N~ m~2

1

=9x102 Nm?2 C 2
4’1T€0

m,=9.1X 1031 kg

Mass of neutron=1.675x10"27 kg

Mass of proton=1.673x 1027 kg

Avogadro’s number =6.023 X 1023 per gram mole

Boltzmann constant=1.38x 1023 JK~!

55(B) 3 P.T.O.

Visit www.educationmasters.in | No.1 education portal



Qe - A
SECTION - A

1. 39 9Ree &1 W fafae g St sfags aoar sk 99 § saiae 1
I T Ypfa & g ¥ foeen S g

Name the phenomenon which is used to establish the wave

nature of electrons in Davisson and Germer experiment.

2. 3 Rl wl fafege 5 w el & fedt e 1 o= Wk 1
faeft e B

Write two factors on which the mutual inductance of a pair of

coils depends.

3. ol wIM W gt & a8 &1 FEaieR 9dd 39 afas ofaga 1

1 N
aﬂﬁﬂ‘—n%l 39 T % THT 10 HT A F1 & ?

The vertical component of Earth’s magnetic field is ﬁ times the

horizontal component. What is the value of angle of dip ?

4. 53 9 fS9H emf ‘B’ 91 AR a9 o ®, fordt deedier & fai 1
T A &1 9 9 9/ T dd 99 ZfHTd dieedt V3R emf ‘B’ &
o= Hey fafau

A cell of emf ‘E’ and internal resistance ‘v’ is connected across a

voltmeter. Write the relation between the terminal voltage V’
and emf ‘E” when current T’ is being drawn.
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5. foreh Yedufoea a@ =t offad oy (T) 3R 36 amais () % e "oy 1
fafe |

Write the relation between mean life (T) of a radioactive element

and its decay constant ().

Qg -9
SECTION - B

6. fFdl o & B H A , 9 TAHM @Y ‘¢ W aH It g 2

9d F % fou =iee fafaw) 59 <ise &1 Suan g 89 % SI
ek ! TRUTNT i § hiToI |

Write the expression for the magnetic force F on a charge ‘q’

moving with velocity ; in a magnetic field B . Use this expression

to define the SI unit of magnetic field.

AN N

ot Yeafoea gueenfer & 9 T 99 §1 39! Gichadl 1 3.125% 2

o TR 999 T ?

-
'8:7

g
.
ERSEE|

AT

(a o ¥

~ N ~ o N 15 ..
fopelt Yfeatfoea T & 318y 25 feA 81 9 Jd S99 & 6 cR

=1 faufea 8 A foan w973 oo ?

A radioactive isotope has a half life of T years. How long will it
take for the activity to reduce to 3.125% ?
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OR
The half life period of a radioactive element is 25 days. What is

th
the time taken for 16 of its original mass to disintegrate ?

8. TIHH HES & < D Mail A B WHAN: 6 uC I —2 pCm@u g1 2
T ST T o1 ek | ot TR Tk gEY T gk TR S € o7 3T
&5l & o= DI g 10 em T ST g | G H 59k 9 O ATl ReAH

g 1 3AThelT hITIT |

Two small metallic spheres, A and B of identical size have
charges 6 wC and —2 pC respectively. They are brought in
contact with each other and then separated and kept at distance
of 10 cm between their centres, estimate the coulomb force acting
between them in air.

9. LED (Y1l Sc@sieh SETE) & ToloH fhd TR Ea1 €2 emal & 2
TRAIRE AU ol i qorl | 37 al Heequl oy fafe |

How does an LED operate ? Write two important advantages of

LED’s over the conventional incandescent low power lamps.

10. (a) Il (HE YANTH) gR P € ? 2
(b) NAND gR & ot qemm arot fafaw |

(a) What are universal gates ?

(b) Write the truth table for a NAND gate.
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Qe -9
SECTION - C

11. favarri 1 9% 3T{u 91 Hife, 59 1:3 3TIud ot =ikl arel <1 denfel 3
F Ured SR S GareHl & fol R erygea foren s =nfew, it <A1 &
YO | Gfad e 99E 2811 gfe favarad 1 9 99H R fean S,

@ A gl H G Serieti 1 AU Ufkehfora i |

Find the ratio of the potential differences that must be applied

across the parallel and series combinations of two capacitors
having capacitances in the ratio 1:3, so that the energy stored in
the two cases becomes the same. If the potential differences are
made equal, calculate the ratio of energies stored in the two
cases.

12. E, 3R E, emf a1l 31 Gl 5 oT=afier gfody shel: v, Ao r, ©, TRE 3
H oo €1 39 ¢ 9d & emf 3R IR Jfaly & forw e 9@
SIS ST 36 GANH hl IIAeTiyd T Heh |

Two cells of emfs E; and E, having internal resistances r; and
r, respectively are connected in parallel. Find the expression for
the emf and internal resistance of an equivalent cell which can
replace this combination.

13. () XS YA wi o1 § S Gaueel &l ifshar i <t St g2 3
(i) T geuestt H stfugyas R Ay #i wiey il w1 =1 gt
€7
(iii) T YA i AL &THaT i g fafeT |
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(1) Why is a compound microscope preferred over a simple

microscope ?

(11) Why should the objective and eyepiece have short focal
lengths in a compound microscope ?

(111) Define the magnifying power of a compound microscope.

14. (a) Y1 fogga quma & Gee § Freft fava’ oiR ‘et egfa’ &0 aRumnr 3
fafaw)

(b) TRt foeIa guma & 3 < Uit fafime sifyaraii i fafaw i S
T g fafertor & weH-fasor &1 gfe w3 2|

(a) Define the terms ‘stopping potential’ and ‘threshold
frequency’ in relation to photoelectric effect.
(b) Write two characteristic features observed in photoelectric

effect which support the photon picture of electromagnetic
radiation.

15. fordt dierige @ oA & TvEE Fis AYfad gt Wawa: yfaa fea 3
TR B ST © 72 a9 H ST ity | 9d 39 @ehd: gfad Tl &l
e T8 T dIeiiae | IR 9@ Sl ©, 18 2 W fvid foran 511 @1
2 I ¥ <uIize T <1 Sferss oIk fftTss <@ =1 wehd €|

How does an unpolarised light get linearly polarised when

passed through a polaroid ? Explain briefly. When linearly
polarised light is viewed through a second polaroid which 1is
rotated through 21, show that the two maxima and minima can
be seen.

55(B) 8
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16.

17. AR X TN Y & Fa0e G9M €, W STRT STILT HIel & &FRall w1 3
STIUM  2:3 AT TSI o1 STAM 1:2 T 3= (ol T O ©IG & T8
guit § TR R ured | TAifSa foran o0 81 ST 9ol o forq =9 <H1 ari
H Zogeil st TUaTE aTell & 31U Huifid e |

55(B) 9 P.T.O.

MR- 99 A1 ST ek THEHH A™EE R 5591 & gaa Metta @a
g fordt forg r WX :

() G & iR, qdqn
(i) @ & oy, foga &9 & fau s g wifs)
e
TRA-T1Em & SER, 'a< g8 9 ufierg fRdt foag stewn o swror faga

Tl I AT i IRag dlet T8 o digst W e 781 wan |’ Suge
SN i A ¥ 36 HUF Fl I Hifw |

Use Gauss’s Law to derive the expression for the electric field due

to a uniformly charged thin spherical shell of radius R at a
point r :

(1) inside the shell and
(11) outside the shell.
OR

According to Gauss’s Law, “electric flux due to a charge enclosed
by a closed surface is independent of the shape or size of the
surface (enclosing the charge)”. Justify this statement by giving
suitable examples.
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18.

19.

Two wires X and Y have the same resistivity but their cross-
sectional areas are in the ratio of 2 : 3 and the lengths in the
ratio 1 : 2. They are first connected in series and then in parallel
to a d.c. source. Determine the ratio of the drift speeds of the
electrons in the two wires for the two cases.

fRdT TehTeT SIcdl T 220 V TR & fow eTgmdie 100 W g1 Ffafaa
WWW:

(a) 9o 1 Fray

(b) WG i FER sieed

(c) ¥ed 9 YaIed rms &R

A light bulb is rated at 100 W for a 220 V supply. Calculate :

(a) the resistance of the bulb;
(b) the peak voltage of the source and
(¢c) the rms current through the bulb.

forelt woag fasm & fordlt wereh T I8 Thavll germT st TohTor SAmaad
AT B 1 SATIAA IO 1 W T=q S0 1 3/4 B Afe 7 fweo fism |
gufhda: ToRdt €, @ ¢

(i) IAdH fo=re v, T

(i) U7 & 9giY &1 AYaaHish A HIT |

A ray of monochromatic light is incident on one face of an

equilateral prism at an angle 3/4th of the angle of prism. If the
ray passes symmetrically through the prism, find :

(1) angle of minimum deviation and

(11) refractive index of the material of the prism.

55(B) 10
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20. AT frT s T ferdt To=R afgent G @ TorA ot fogemay 3

Y & foTu Heieh Fedel it |

Derive the expression for the displacement current passing

through a parallel plate capacitor when it is being charged.

21. TESNH T & oR fagr & f=l 91 SIReREi &1 Seerg wifs | 3

STe BRI URHTY] STUAT SEL TSI STaken H g §, 99 39 Wipan |
eafsta  fafeeol 1 eifusran iR fretam qimesdt 1 U ufesfera
SHITSIT |

State any two postulates of Bohr’s Theory of hydrogen atom.

When the hydrogen atom is in its second excited state, calculate
the ratio of the maximum and minimum wavelengths of the
radiations emitted in the process.

22. (a) ‘‘STTEY (JoIEY) IR Hhr faai’’ § . o= B 2 3

(b) LAN (TIhal TRAT A2afeh ) de1 WAN (39 TRAT Jedfeht) | &
M T?

(a) What is the difference between ‘Analog and Digital

signals’ ?

(b) What is the difference between LAN (local area networking)
and WAN (web area networking) ?
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Qug - §
SECTION - D

23. fifer forel) foramera & wen s of 1 oM R 1 T fo o foreft o At e 4
i Beh! SN § TIeifera Tich, SH SR, AT o QIeTl 1 TR T W&
off | 384 I8 N T 59 9% 39 Alds o1 fhdl g & < &l & og
S HUGT B, @ S I TET B WA § 1 9% QT B Rl RO TR
S ot | 3 SHeRT w1 Ao frfareh @ w11 frfarent 3 gren fo T
YT ek ©, 37d: 3HHR! AT IRl el ¥ &l T |
19 feu T g % IR N
(a) Torferent wRIGan 3 <ol o fawa ® grere 1 Suferfa § <ol & 3w

TS B o HRON o TILHI o folu o1 S st ghft ?
(b) FH THE I FHH H & SUF AR |
(c) Tren iR swent forferem weeen g1 wefiia & o fafau

Nirmala is a student of standard 8! in a school. One day she

was performing an experiment on the oscillations of a pendulum
by taking a metallic plate suspended by a light string and
allowing it to swing. She noticed that when she makes this
pendulum swing between the pole pieces of a magent, the
oscillations stop quickly. She did not know the reason for it. She
asked this question to her teacher. The teacher thought this
question to be interesting enough to explain to the whole class.

Answer the following questions :

(a) What explanation the teacher must have given to explain the
reason for the oscillations to stop so quickly in the presence
of a magnet ?

(b) Suggest how this effect can be reduced.

(c) Write two values displayed by Nirmala and her teacher.

55(B) 12
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Qe - ¥
SECTION - E

'\\\l'\\n

24. (a) A FUST TeaHIeR = TaG AR 3T HETATY *hi AT HifwT | 5

(b) 3 (1) T & *1 qe faf@u | 38 S 30 fhan S
g?

(¢ et TeammieX &t ar-gunfear &1 gRam fafaw | 28 fea gar

ST S Hehell § ?

AT

(a) Ufd-, T~ T AIE- R TSI o U1 o o1 FIE ol <R fAray |

(b) (1) TR s AR (i) fogga g 9 & fau uerd &1 =99 #:%d
THF 31 541 701 ol & | @, 1 3oeid hIfT |

(a) Explain the principle and working of a moving coil

galvanometer.

(b) Write the importance of a radial magnetic field. How is it
produced ?

(c) Define the current sensitivity of a galvanometer. How can
it be increased ?

OR

(a) Write any two points of difference between the properties of
dia-, para- and ferro-magnetic materials.

(b) State the properties that you will look for in selecting the
material for making (i) a permanent magnet and (i1) an
electromagnet.

55(B) 13 P.T.O.
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25. (a) TR % SHATHOT I GREEAT H ol Goig Gdl &1 7ecd fafge|
(b) I & fg o wam o gurt iR fommt =Afqewor & fau o g
FIWT | TE TR h-9eE & o eie Scael Hifag |
(c) 39 39 T ! ATAT fhd YR &4, T Tg fad 9= =t =il i

gl THM BT §, STooh faedd TN H Scael SUSl i digdl 9 n

& |1y Tt ® 2

AT

(a) TEIE &1 Ggra fafEeT| 36 f9ara &1 ST #h I8 AT

hIfSTT foh fohd TohR Tahavll Yenel &1d 9, Tohdl Taett T8 g1 39 W

ST eTread ATafad 9qel Tl I 9 T8 W faady Jed g foan

ST B
(b) I8 WY, fok Uget foads dve &t I ISR, F=d 9UE i HIv
ISR FT e B B

() ATC Thavl FHhIT |G ol Tod Fh ¥ Ffaedmiug s fam S, < 1™
foerds S | 1 ufad qmen ?

(a) State the importance of coherent sources in the phenomenon
of interference of light.
(b) In Young’s double slit experiment, obtain the conditions for

constructive and destructive interference. Hence deduce the
expression for the fringe width.

(¢ How do you explain the fact that fringes in double slit
experiment are of same intensity, whereas in a diffraction
experiment, the intensity of the bands produced decreases
with order n ?

55(B) 14
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OR

(a) State Huggen’s principle. Explain, using this principle, how
a diffraction pattern is obtained on a screen due to a narrow
slit on which a monochromatic beam coming from a source
of light is incident normally.

(b) Show that the angular width of the first diffraction band is
half of that of the central band.

(¢) If monochromatic source of light is replaced by white light,
what change would you observe in the diffraction pattern ?

26. 989 U Iooi@ HifsC T . 5
(a) p-n G TEE T Al fava fFg TR o & 2
(b) TS & BEl & &I dIeE, Id 4 :
() o0 JEfHd Hd § qe
(i) v A A €, 91 fRY YR genfaa et € 2

o (a

) Twdl ol =t 31

o (a0 n

I de dicear § gfEfdd &1 Sdl @ 2

o A o~ ¢ N N

I de Ffa dieedl SR @IS g1 fhd TR

AT

(a) n-p-n TS Tl VAT TSI Jatidh o €I U wEAIY i Gieaa
U HifST | 39 YA i dleedl dfsd o o Ieh YT ahifig |

(b) Tl <= & :
() Treer-ufay,
(i) o YAk Tulien ki gRum fafew

55(B) 15 P.T.O.

Visit www.educationmasters.in | No.1 education portal



Write briefly how :

(a) a barrier potential is formed in a p-n junction diode.

(b) the width of a depletion region of the diode is affected when
it 1s :
(1) forward biased,

(1) reverse biased ?

(c) a zener diode works to obtain a constant dc voltage from the
unregulated dc output of a rectifier ?

OR

(a) Describe briefly the working of n-p-n transistor as a common
emitter amplifier. Obtain the expression for the voltage gain
of this amplifier.

(b) Define the terms :
(1) 1input resistance

(11) current amplification factor of a transistor.
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