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e Please check that this question paper contains 16 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 30 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minutes 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.

RURERCRIENCEAIR D)

PHYSICS (Theory)

FEiRa a7 : 3 To2 STfeHaTH 37% : 70

Time allowed : 3 hours Maximum Marks : 70
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(i) FTFA-TAHFA30 Jo78 | F97 . 1 T8 TF & Fo7 3d-Tg3aiid Jo7 &
3TN Yedieh Uk 376 H1 8 |

(iii)) Y978 9 T 18 H Jcd%h J97 T 37 &7 8, Y97 4. 19 T 27 7 y9% ¥97 i+
37 1 & 3K Y97 &, 28 G 30 H Y% Y77 GieT 3% H & |

(iv) @7 3Pl Frc T 8 & U Qo J97 & |

(v)  Y9-97 § GHT W FI3 [dHeq 781 8 | a9ifd, 3 bl arcd uh o7 7, diT 7hl
JIc? U Yo7 H 3 qie 371 dict @il F991 § Saikes 597 JeT7 19697 T & |
98 Io1 7 379! 13T 7T 5T 7 G FacT TF FIT & HAT 8/

(vi) DAPEI F ITANT HI FHIT TG & | TINT TG STT9IH & T 3T TGTIHIT
TR &7 ITIT T G 5 |
(vii) TET 3TEITF &l AT [T Hifas [HIail & qrl T ITTT T GHd 3 -
c=3x10%m/s
h =663 x 1072 Js
e=16x10"°C
1, =41 x 1077 T mA™!
1

4re
(0]

=9 x10° N m? C2

m, = 9-1 x 103 kg

General Instructions :
(i) All questions are compulsory.

(it)  There are 30 questions in total. Questions No. 1 to 8 are very short answer
type questions and carry one mark each.

(iti) Questions No. 9 to 18 carry two marks each, questions no. 19 to 27 carry
three marks each and questions no. 28 to 30 carry five marks each.

(iv) One of the questions carrying three marks weightage is value based
question.
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et i oo Of two marks, one question of three marks and all three

questions of five marks each weightage. You have to attempt only one of
the choices in such questions.

(vi)  Use of calculators is not permitted. However, you may use log tables if

necessary.

(vii) You may use the following values of physical constants wherever

necessary :
c=3x10%m/s
h =663 x 10734 Js
e=16x10"1°C
1, =41 x 1077 T mA™!

1

4re
o

=9 x10° N m? C2

m, = 9-1x 1073 kg

1. e § @ U (™) % I % ANeEaq HeRid grchia & | o o guig
IR Tl IR shl AT TR, abed I T@H W I8 I HR H ¢
ST B | R § Scad Ui 9 < fesm @1 S1Ee ense | 1
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_2 when placed in a region of magnetic field which is

directed normal to the plane of the loop away from the reader. Predict the
direction of the induced current in the wire.

2. Tl omefm =a® % 7= % T fog W fORoRE &9 & 7o %
AT F1 g1 =1RT 2 HROT e | 1

Why must electrostatic field at the surface of a charged conductor be
normal to the surface at every point ? Give reason.

3. @%awaﬁqﬁmm %ﬁﬂtﬁﬁﬂ@ﬁ ¥ o ¥ TEE STE ‘o % H0
T R Frhid 9 o T SIStk 1 3TN Ld gY, T | 1
Define one tesla using the expression for the magnetic force acting on a
%

particle of charge ‘g’ moving with velocity ¥ ina magnetic field B .
4. B T qAT BT &F I & Akt H, T I gAHE WA FHH TEd B

Safer B & H Ty §E Z § U hl gfg a9 gt & § U ht w7 St

2 | SN gfgd saredT Iy | 1

In both B~ and B* decay processes, the mass number of a nucleus remains

same whereas the atomic number Z increases by one in B~ decay and
decreases by one in B* decay. Explain, giving reason.

5. TmfciRed forpa-grashi@ aUTi ol Ih! AT o Fgd A § AT hHive : 1
y-ToRT0l, HEW T, TaTh TR0l TR TSI fohtor |
Arrange the following electromagnetic waves in order of increasing
frequency :

y-rays, microwaves, infrared rays and ultraviolet rays.
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Figure shows the field lines on a positive charge. Is the work done by
the field in moving a small positive charge from Q to P positive or
negative ? Give reason.

-Q

7. vhm-fagd wwE H, fRE Jehmr-gumEl g5 W SATafaa wehantt fafeRter i e
# gfg BF W yehm-fagd 9 § gig i g1 iy ? S[Re1 hHiv | 1

In photoelectric effect, why should the photoelectric current increase as
the intensity of monochromatic radiation incident on a photosensitive
surface is increased ? Explain.

8. fuz o guwit gar foreft umesfi wier, et &g C 8, W 15 Jehrar foptor
AMfad 8 | M ¥ Tia fomwr W1 AB & @9=R 2 | Ife M & 9e1d <l
JUFaH /3 8, 1 forg A W 319adH iv HTd HIfY | 1
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angle of refraction at A if refractive index of the material of the sphere is

V3.

9. @ Ifd oY TEEm g @ (W), (1) MR (2), T wum grd 1 vanfed &
@ 8, fod H ST ST{ER Toh-ga o SATHAI &l i Fead T@d gu HEdTat
(TS % q o HUE) W T 3 | farg O W 3Ic9a 2 Frahid & 1 GRAm
3R feum sma iR | 2

Two very small identical circular loops, (1) and (2), carrying equal
currents I are placed vertically (with respect to the plane of the paper)
with their geometrical axes perpendicular to each other as shown in the
figure. Find the magnitude and direction of the net magnetic field
produced at the point O.
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Show that the current leads the voltage in phase by n/2 in an ac circuit
containing an ideal capacitor.

11.  SHgeHE 9qe 3R Siagrechd 91 o o= fawed i o af fag fafeag | 2

Give two points to distinguish between a paramagnetic and a
diamagnetic substance.

12.  Quriu U gigy #§ G91ie @ TEs d i | 2
(O UE

—AMA—
10Q 20Q

[,

o vl

Find the charge on the capacitor as shown in the circuit.

13. o= o gwifv 7 ufmey g &t qed e &1 UgaTHT, | 5T doh Jdish @iray
R g Tt faifge | 2

e e
1 k3
Fss

¥

B Y,

Identify the equivalent gate represented by the circuit shown in the
figure. Draw its logic symbol and write the truth table.

i e
1
B

—]

B Y,
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m=21—A 2

Figure shows a ray of light passing through a prism. If the refracted ray
QR is parallel to the base BC, show that (i) r; = r, = A/2, (ii) angle of
minimum deviation, D, = 2i — A.

15. Wgad ug i gRum fafee | AM faHa 9" s & fu @ aigas &
sATh NG T | 2
Define the term modulation. Draw a block diagram of a simple modulator
for obtaining AM signal.

16. (a) Qo AW fohd TR foRIq-grachia q01 3cqd Hidl & ?
(b)  +z-IcM < STfew HaNa fopet faga-grechi a0 & Qo™ foRgq 3R
rShIT &1 Tl G AT el ARG i | 2

(a)  How does oscillating charge produce electromagnetic waves ?

(b)  Sketch a schematic diagram depicting oscillating electric and
magnetic fields of an em wave propagating along + z-direction.

17. p-IHR & AT N n-YHR & AR o a4 T > 0 K T Hall 908 3R
Eifeu | 37 M@l W, qar 3R AT ol T bl STl SoiieAl dfga 3iferd

i | 2
sreraT

Tt vz G % oman W R 4 s R R ¥ o e

ST | 2
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T > 0 K. Mark the donor and acceptor energy levels with

L

their energies.

OR

Distinguish between a metal and an insulator on the basis of energy band
diagrams.

18. ot gofleg LCR wfwy #, a8 feafeat gy hifse g (1) afmy <6 wfdsmen
= Bt 8, 3N (i) ufwy § Aredia g yartad gt 2 | 2

In a series LCR circuit, obtain the conditions under which (i) the
impedance of the circuit is minimum, and (ii) wattless current flows in

the circuit.

19. 3 Fusfordi, feh T@ehed Ly = 16 mH 3R Ly = 12 mH 8, ¥ Jarfga fagq
grsi § §E @ ¥ gig 8 W 7 | ARG Al Fusfadl Sl YgH hH I ared]
vIfth TAH 7, @ fopell fou U &or W 39 gl pusfo™l § () UG dieears,

(i) IR 3T (iii) Tfaq ST T TG TG I | 3

The currents flowing in the two coils of self-inductance L; = 16 mH and

Lo = 12 mH are increasing at the same rate. If the power supplied to the

two coils are equal, find the ratio of (i) induced voltages, (ii) the currents
and (iii) the energies stored in the two coils at a given instant.

20. (a) I3 fogford stmaw (+Q) Torel sTafRia arg <l =met o &g feod 2
a9 37 w1g Y =Tet & s fagd-am e Eifw |
(b) T 9aol FHIRR 30 a9 ¥e ek 3o T9ed o4 a1 oy (07 > o) ¥,
o f guie e 8 | 10 SR III g *ifeha &t & S fagga-amt & it
AN fezmd fafem | 3

’IIIB
LA

Bjpge Visit www ncerhel p.com ForgAl |l Videos Lectures of all Spbyects




Visit t hel p. For All RT Sol ut i :
IS R R A, .

tch electric field lines between the charge and the plate.

(b) Two infinitely large plane thin parallel sheets having surface
charge densities 6; and o4 (6, > 65) are shown in the figure. Write

the magnitudes and directions of the net fields in the regions
marked II and III.

’ 111
II B
I A

21. (a) q O Y GER Aeehi ‘@’ IR b, N Tumf g/ 1, 3R 1, verfea
B W 7, % o4 gUHA gl d B | TR ‘@’ gRI AR b’ I
forgatl W 3o greshi & w1 i SR foen fafaw | afg s =
T yarfed arusT <hl fosm T9E 8, a1 ST =ikl o S Sl hT AT
3T Thfd I 7 ?

(b) 3@ h TG ¥ ST b & 39 arerel & grd faudia feemsti o
JaTfed Bt @, dl a1 dTeTehl o s ot H fohd TehR qiard= g | 3

(a) Two long straight parallel conductors ‘a’ and ‘b’, carrying steady
currents I, and I, are separated by a distance d. Write the

magnitude and direction of the magnetic field produced by the
conductor ‘a’ at the points along the conductor ‘b’. If the currents
are flowing in the same direction, what is the nature and
magnitude of the force between the two conductors ?

(b)  Show with the help of a diagram how the force between the two
conductors would change when the currents in them flow in the
opposite directions.

22. 3fud @l T TERIAT ¥ TEROl h (1) AT a7 3 (i) AW qur it =
&g # quiF IR | F=wor 1 31 fafer § s qm i STl o aier
3g@ Wt S | 3

Describe briefly, by drawing suitable diagrams, the (i) sky wave and
(i1) space wave modes of propagation. Mention the frequency range of the
waves in these modes of propagation.
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(b) Toreht soiereia w1 IRl fermmmawen @ foreft fawa v gro cafi@ foram S
? | 3HY TrEg -t alieed o fofu saieh IH ifs | 3

(a)  Describe briefly how Davisson — Germer experiment demonstrated
the wave nature of electrons.

(b)  An electron is accelerated from rest through a potential V. Obtain
the expression for the de-Broglie wavelength associated with it.

24. S X h BET G A AT AG@ST Dl Gol § IS G0 WA, WG b A
A o 3T IH A7 AW 1 e g8 o |1eH & goagad Ui &1 Idfid 8
2 | ORI S8 3eh fUarsil, ST U ¥ TSIfRR 8, TR AW o 364 36} fowg o
3TE T IBT | 38k fuamst 4 3§ fifqehl i 3 g qige T | stand U
fTEeh HRoT A1eH o Jorgel Ui fomms 2d 7 |
(a)  3TYeh foaR & o1 37X 3eh fuamsht fopd ol ol gorid 8 ?
(b) T & TH FAG a4 | TfFHlcTd JehTfeh UiEreAT 1 3g@ hifT | 3

When Puja, a student of 10th class, watched her mother washing clothes
in the open, she observed coloured soap bubbles and was curious to know
why the soap bubbles appear coloured. In the evening when her father,
an engineer by profession, came home, she asked him this question. Her
father explained to her the basic phenomenon of physics due to which the
soap bubbles appear coloured.

(a)  What according to you are the values displayed by Puja and her
father ?

(b)  State the phenomenon of light involved in the formation of
coloured soap bubbles.

25. (a) SR SHIS & Giatey (Fmior) @fY & p- 9 n- 31 Betehl i 3Tl

STufatsra wwies o1 fohan AT 8 2
(b)  dleedl U9 & Y H JAH SRS o ITANT ! <H & fow gfgy s
Eieeht G T 3Heh! hRTY hl =are i | 3
AT

(a) WIIerTE 1 fHior form gepr fomam STan 2@ 2

(b)  3Eh HER w1 G § Ui KfSe | @ fafim gdaa-dgaet & fau
39 V - 1 rfrereriores Eifau | 3
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(b)  Draw the circuit diagram of zener diode as a voltage regulator and
briefly explain its working.

OR
(a) How is a photodiode fabricated ?

(b)  Briefly explain its working. Draw its V — I characteristics for two

different intensities of illumination.

26. (i) 3gfad yepmr R Waeka: giaa v & = faveT Hife |

(i)  UieNiss fohd TR ST STl B 2 I8 Waeha: gioa T fohd TR 3cv

AT B ?
(i) E9 H e e foh arguueeta wun & yehifita greRt T 1 Tk

fore wep gferd & e 7 | 3
(1) Distinguish between unpolarised and linearly polarised light.

(i1)  What does a polaroid consist of ? How does it produce a linearly
polarised light ?

(iii) Explain briefly how sunlight is polarised by scattering through
atmospheric particles.

27.  Toreht TmTx ufgemr @eanfy ®, foreht dfgenreti o sfta a1y &, 61 T Ufgehl &1

&A% 6 x 102 m? 3 ufgehrati & = geohd 3 mm 7 |

(i) 39 9uiie $i aniar afepfaa Hie |

(i)  If¢ 39 FEE Sl 100 V Y & Tt foham ST, a1 T qfgeht T
fehaHT TTaST BRI 2

(i) Qg deedl ATY(d I HAG Tad §C LA h digehrati & &< K = 6
1 319 T 3 mm Il T T & M, qT Iigehish | A& fhd Thr
T g 2 3

In a parallel plate capacitor with air between the plates, each plate has

an area of 6 x 10~ m? and the separation between the plates is 3 mm.

) Calculate the capacitance of the capacitor.

(i1)  If this capacitor is connected to 100 V supply, what would be the
charge on each plate ?

(iii) How would charge on the plates be affected, if a 3 mm thick mica
sheet of K = 6 is inserted between the plates while the voltage
supply remains connected ?
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(b)

(a)

(b)

(a)

(b)

(a)

(b)

29. (a)
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SAFLH I oA oAl oh [T AT Jcqd HIT |

freant g &1 3T ek, AREA Avft IR SR Soft % U Tew H
Wt T@rstt i qureeat i afenfera I |

YT

(i) 31€-31F (T, ) SN (i) A=q AF (1) gai 1 g fafew | w1
g Teories () § "eiwr ST HIT |

forelt Yeatfdea Mfirk o1 & ok A = 0-3465 (f)~1 % | smmmes
HE 8 75% ok &1Rd B4 | 986k 1ok shl fohaT THT &mm 2

Using Bohr’s postulates, derive the expression for the total energy
of the electron in the stationary states of the hydrogen atom.

Using Rydberg formula, calculate the wavelengths of the spectral
lines of the first member of the Lyman series and of the Balmer
series.

OR

Define the terms (i) half-life (T, ) and (i1) average life (7). Find out
their relationships with the decay constant ().

A radioactive nucleus has a decay constant A = 0-3465 (day)_l. How
long would it take the nucleus to decay to 75% of its initial
amount ?

TavyaaTdt =1 fagra fafge | faye yaumar St gftamn fafae | fayaad
AR <h! Tfaierehdl < Uei # fava gauar & fou saes gma hifsu |
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| & TA go [IGq-ATER &l & o WA i, = @i
IER TG fohen T 7, % fou 3 fagw feufd, R A & i@
[1 = 120 cm TAT Iy = 300 cm T ITH B & | (1) e1/eq 3N (ii) A &1
Id & e s g feafa sma i | 5

—H

300 cm
) 120 cm .

Al s B
H

€1 &

SrraT

(a) Tt aTctesr ® ST9W dTEehl & ‘IaTg 9 Ye bl yitwrer faflaw | fasfa
T o Uel H G Tcd o [OIY SASTeh ITH hIfY |

(b) 100 V =l I3 sft guiie T fogq Jeeeh H wAIa 2 | 3fg 2 Q Fatieh

T U IRk 200 W 8, 1 5 Q Tfcliges § Irfe-a feifa i | 5
30 Q
Cog o
40 Q
L AWM
2Q

i

100 V

(a)  State the principle of a potentiometer. Define potential gradient.
Obtain an expression for potential gradient in terms of resistivity
of the potentiometer wire.
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burcuuar gradient. The null points for the two primary cells of
emfs €1 and g9 connected in the manner shown are obtained at a

distance of /; = 120 cm and /9 = 300 cm from the end A. Determine
(i) £1/e9 and (ii) position of null point for the cell £1 only.

—{ H i —

300 cm
‘ 120 cm .

AT B
H

-

€1 &

OR

(a)  Define the term ‘drift velocity’ of charge carriers in a conductor.
Obtain the expression for the current density in terms of
relaxation time.

(b) A 100 V battery is connected to the electric network as shown. If
the power consumed in the 2 Q resistor is 200 W, determine the
power dissipated in the 5 Q resistor.

30 Q
Gt
40 Q
AW
2 Q
|| |
100V
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%ﬁmm%iﬁqaﬁwamiﬁwé@wwmw
HEAF I & A IqE Tl 1 3g@ hify |
(b)  Torelt Ty gereell & ifugwas H wiwE gt 125 cm 3R AGRR 6
BIHE G 5 cm & | His Y fore 38k HAfigeas ¥ 25 cm gl W W@l
T 7 | Al I Afdfers 3= W ST 8, 1 31Hgwas IR A %
&= <l g 1 HIT | 5

YT

(a) I < fg-fordt wom & ymm safown b o yaeht wha fort < wro
e faads fed % W9 fave s A IR aifvenafires fosmyard
fafau |

(b) 500 nm TUICEH T I3 THR el I Fopeft qaet ford @ e
el B i afrd foada 9 1 m ot W o o8 w fewrd e
T&OT A W TG I I 2 foh wow (s 5 € 2.5 mm I gt W
2 | fordt it <herg wma Fifsr | 5

(a) Draw a labelled ray diagram of an astronomical telescope to show
the image formation of a distant object. Write the main
considerations required in selecting the objective and eyepiece
lenses in order to have large magnifying power and high resolution
of the telescope.

(b) A compound microscope has an objective of focal length 1-25 cm

and eyepiece of focal length 5 cm. A small object is kept at 2-5 cm
from the objective. If the final image formed is at infinity, find the
distance between the objective and the eyepiece.

OR

(a)  Write three characteristic features to distinguish between the
interference fringes in Young’s double slit experiment and the
diffraction pattern obtained due to a narrow single slit.

(b) A parallel beam of light of wavelength 500 nm falls on a narrow
slit and the resulting diffraction pattern is observed on a screen
1 m away. It is observed that the first minimum is a distance of

2-5 mm away from the centre. Find the width of the slit.
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