Visit www ncerthel p.com For Al NCERT So:# ut im
E Sanpl e papers, Question, papers, Notes r-d 10 12

Code No.

d .
Roll No.

ghgneff we H IR % TGI8
W 3ayy ford |

Candidates must write the Code on the
title page of the answer-book.

o YA JE H A Toh 38 Y99 H Gigd I8 16 ¢ |

o TWH-UA H Figd FU Hl AR T T Shig ¥ Fl B IT-YEehl o JE-I8 |
forg |

o FHUAI A F T foh 30 THA-TT H 30 TA F |

o HUAT TYA T IW TG € wE & g, T w1 hATeh 7avd ford |

e 3O YH-UA I g4 % fofw 15 fide &1 ava fan o B | yH-aw o foaw et
T 10.15 & TopaT ST | 10.15 91 § 10.30 &1 b BTF had IH-IF ol TeT
3T 39 7afy o GRF o ITR-YFedept W hig I T8l fore |

¢ 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.

¢ 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.
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Time allowed : 3 hours Maximum Marks : 70
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(i) 3TIH-7T7 G FT30 F97 8 | Fo71 T8 T & Jv7 3fA-Tg3eiiq Io7 & 3K
T e 37 FT 8 |

(iii) 3979 T 18 H Y% J97 gt 37 &7 &, Y9719 T 27 H I3% J97 @7 7% &7
8 3N 97 28 @ 30 F Y9 FI7 Giel 37 7 5 |

(iv) 7 3Pl I T § & U Qo J97 & |

(v)  J¥-Y7 § GHT T Hi3 [dhcq 781 & | a4, g 37l aicd b J97 H, T bl
FIc? U 97 H 3N qie 371 dict @il F991 § S7aikes TI7 YTT 1697 T 8 |
98 I71 7 3719eh] 130 7T 5T § G eer Tk FI7 & HT 8 |

(vi)  HAPAR F ITINT F AT TET 8 | TYNT Fls TTvIF F d ST TGTIHIT
R BT 1T FT GFd 8 |

(vii) ST&T HTTIqH & 319 [E1TRad Yilae [HIarie] & HiHl &1 39917 H qhd &

c=3x10%m/s

h=663x103%*Js
e=16x10"1°C
=41 x 1077 T mA™!

1
4re
(o]

=9x10°Nm?2(C?2

m, = 9-1x 1073 kg

General Instructions :

(1) 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.

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

(iv) One of the questions carrying three marks weightage is value based
question.

(v) 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 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.
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h = 6-63 x 10-34 Js

e=16x10"1°C

U, =41 x 1077 T mA~!
1

4n80

=9x10° N m?2(C?2

m, = 9-1x 103 kg

1. Tt =1 hl aE £ 8 | 38 @ 90 & iV fawarw B | 35 9 |
SIS ATEeh! o IYATE AT o U Teh s3sieh foifaw | 1

Write the expression for the drift velocity of charge carriers in a
conductor of length ‘I’ across which a potential difference "V’ is applied.

2. Au-glg % @y et a1 skl Sfciaesar # gfg 1 = S8 HI S 7 2 1

How does one explain increase in resistivity of a metal with increase of
temperature ?

3. UER aEd1 H WY EUEr 4G 1 F&A1 AeHd Bial & ? 1
What is the meaning of the term ‘attenuation’ used in communication
system ?

4. ‘7O g I GRATYG IR | 1

Define the term ‘wavefront’.

5. A U ek I MG W T MU FAR, Faiha i R of 9MY, df wie

(dafgept) A <1 e =/ gt 2 1
..... A

Predict the polarity of the plate A of the capacitor, when a magnet is
moved towards it, as is shown in the figure.

..... A
—>
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uive vic caawmpie of point-to-point communication mode.
7. 38w (vikew) w1 3g@ Hife e srwtd, wifaa faga o grehia &=
&t 3ufeyfa o, +ig sorerele Stfaafya fa sar & | 1

Write the condition under which an electron will move undeflected in the

presence of crossed electric and magnetic fields.

8.  faan g1 Ut (3AchE), § YAl C; A Cy % oy, fawarm v & @iy
AN ‘g’ o INEH I AT B | G [T | qfgemati o e g (1)
TAH (SR &, Tohrg Cq H dfgehiaq 1 &hat C; 1 I H AUh 8 | T |

HIF-E1 [T (AT B) C; % T 7 ? 3194 3T & fou SRt feafee | 1
A
a B
= 2

The given graph shows variation of charge ‘q’ versus potential difference
‘V’ for two capacitors C; and Cy. Both the capacitors have same plate
separation but plate area of Cy is greater than that of C;. Which line (A
or B) corresponds to C; and why ?

A

\%

9.  q fag 3w q qA1 —29 THGW @ ‘4" g W oo 2 | 9w ‘g W,
T formg I Sfafeufa STa IR, 8T W TR & 36 [ & R0 fava 3
& | 2

YT
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() Togd i va g § fe T T Fd sE iy e R B
# fem & faodia & Sw |

i) Tgga =1 98 sAfufo=ma (feufd) feeh it 38 W & aTar oo -S1rel
(3Teh) 3tfershan & ST | 2

Two point charges q and —2q are kept ‘d’ distance apart. Find the location
of the point relative to charge ‘q’ at which potential due to this system of
charges is zero.

OR
An electrlc dipole is placed in a uniform electric field E with its dipole
moment p parallel to the field. Find

1) the work done in turning the dipole till its dipole moment points in

_)
the direction opposite to E .

(i1)  the orientation of the dipole for which the torque acting on it
becomes maximum.

10. TR@ ¥ Th A0l LCR INUY ST 731 8 Sl 200 V o Teh qiadi TR o @i
YIS AAM L=50mH, C=80 uFaM R=40Q 7 |

Faffa Sifse
(i)  &rd ! 98 Ag e TRe" § A% 85
(i) 99 T TUERT o6 (Q) | 2

The figure shows a series LCR circuit connected to a variable frequency
200 V source with L =50 mH, C =80 uF and R =40 Q.

Determine

1) the source frequency which derives the circuit in resonance;

(i1)  the quality factor (Q) of the circuit.

Bpase Visit www ncerhel p.com ForsAl |l Videos Lectures of all Spbyects



o < OBASE R A TR B

12.

13.

WII'FTSHT'T

An electron is revolving around the nucleus with a constant speed of
2-2 x 108 m/s. Find the de Broglie wavelength associated with it.

Th Tl S ol BISA1 v, B 31N 380 Th ¢ 6w Q Uieg B | Al Th 314
Hehegl A S ol BT 1, (v, > 1) B, @ 2Q 37rerw uReig 8, @1 S, qo1 S, @
TR ATt g, weler <l STUTG S0 T | 9fg S, o fich Tom 4 a1
TH W, K WEEdrsh ol qead 9 femn 9w, a1 S, e ¥ TS aret g,
YdE § T giEdT g ?

o W

A sphere S; of radius r; encloses a net charge Q. If there is another
concentric sphere Sy of radius r, (r, > r;) enclosing charge 2Q, find the
ratio of the electric flux through S; and Sy. How will the electric flux
through sphere S; change if a medium of dielectric constant K is
introduced in the space inside Sy in place of air ?

(i) WIWWJ@?@W,W@H%&QWM—WQ
frem = gfes =9 4 fofau |

(i) TH JABR IR (FU) % g W JrahF & o GREM (AH) & foag
=i fafaw, afg amr (<) it Ben ¢ 8 o 398 & =R (feR) g
I YaTed B W R | 96 9NI-UTR1 % R Icqe &7 @3] i ey |

2

2
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liciu uuc O an element d!/ carrying current I at a distance T from
the element.

(i1)  Write the expression for the magnitude of the magnetic field at the
centre of a circular loop of radius r carrying a steady current I.
Draw the field lines due to the current loop.

14. gy & fo@E o (Javr) & fofw wn wd (ufoeg) & 2 3wy smw@l i
FERAT | ST foh $5EY & S I hy HHST T Tehd 3 | 2

Write the conditions for observing a rainbow. Show, by drawing suitable
diagrams, how one understands the formation of a rainbow.

15. U ¥d &t st Ufelig ¢ 8, @ fagq-ames ad (3.TH.U%) () qef
et dieedr (V) & = o (9g) fafaw | @ @ off 78 fagg e () *
1Y 3Tehl A dieedt (V) # dfiEadd @l e & o e e (31e@)
ST | 39 UT% o 39 4, fort) Ot o 3rafies afaqueg <1 Fuior 8 fmam
TRl B 2 2
Distinguish between emf (¢) and terminal voltage (V) of a cell having
internal resistance ‘r’. Draw a plot showing the variation of terminal

voltage (V) vs the current (I) drawn from the cell. Using this plot, how
does one determine the internal resistance of the cell ?

16. (a) faga-gree foret wamht gras & fpm TR {9 grar 8 2
(b) ToRIq-grares s o foTT Sugh vered o < Tured fofEe | 2

(a)  How is an electromagnet different from a permanent magnet ?

(b)  Write two properties of a material which make it suitable for
making electromagnets.

17. SIS % Tehi-fogd Hfietor sl U6 & % 0 S WieHi % &9 9
TogEt 1 fafge | g8 @it 1 Iwm, stufaa fafeRton & egfa qe
IcaRta Soiael 1 STfrhad Tfas el % 19 T T (3TerE) s *
HIfT | 2

Write three basic properties of photons which are used to obtain
Einstein’s photoelectric equation. Use this equation to draw a plot of
maximum Kkinetic energy of the electrons emitted versus the frequency of
incident radiation.
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The input waveforms ‘A’ and ‘B’ and the output waveform Y’ of a gate are
shown below. Name the gate it represents, write its truth table and draw
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A

+q -2q
B a C

Two point charges + q and — 2q are placed at the vertices ‘B’ and ‘C’ of an
equilateral triangle ABC of side ‘a’ as given in the figure. Obtain the
expression for (i) the magnitude and (ii) the direction of the resultant
electric field at the vertex A due to these two charges.

A

+q - 2q
B a C
20. (a) fayemd (fRmEds) fem figm = smutfa R, sgw AT | sod,
(i) ¥ IR 1, (i) THEHAN SIIEI-HIE &A% (HIE) & R BT qol
(iii) T Tt & Ak fagq-ares 9a (3.TH.T%) & AHH (ITch)
A 1, 3T FAT foham ST 8 2
(b) fawemmdt (IRfRmdir) & foelt wm 4, afg arR & IEA-HE &
&h T T & g il 1 3T Them™ &9 ¥ Seal 9, @ ar % T
R @ 30 @ 7 ghg & A1, fa9a Jauar o 9iEad Sl g @ g
T U1 TS | 3
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cross-section of the wire and (iii) use a driving cell whose emf is
taken to be greater than the emfs of the primary cells ?

(b) In a potentiometer experiment, if the area of the cross-section of
the wire increases uniformly from one end to the other, draw a
graph showing how potential gradient would vary as the length of
the wire increases from one end.

21.  ETSSISH THIY] T O LT H St — 13-6 eV B |
(i) I STEAT § Teh STagi ohl GHTY] hl TIH IAMA HTEAT T o S oh

U eTrervees St w1 7 3Ta kil |
(i) ~ TCHTY] <l T IAMAA TG § (a) TS SHoft a1 (b) Hef s ama
shifsre | (fean T & — ) B 1 am = 0-53 A) 3

The value of ground state energy of hydrogen atom is — 13-6 eV.

1) Find the energy required to move an electron from the ground
state to the first excited state of the atom.

(i1))  Determine (a) the kinetic energy and (b) orbital radius in the first
excited state of the atom. (Given the value of Bohr radius = 0-53 A)

22. (a) I, <figdr &1 AYfad T §1 GIoisel Py a1 Py & Bt ol 8, 3R
38 YR Py <l UTid-31&1 Py sl TTRG-31&7 & 6° IV SHKIT 8 | 38 I
(0) % 3 feift & 180° deh Uf@fid & &, Py & HITTHA JehT™T <hi diigre
A qfad ol a3 & e s % (ST sH1ET |
(b) Py 3R Py o o9 U U TG Ueiliss Py 39 YR W1 I1dl § foh Py
UTNd-318 Py § B 10T ST 8 | A Py, Py @1 Py & U0THa ()
YehTST I clieraTd shEsT: I, I, AT Ig B, I hI0T 6 3R B o 39 HH ol
1 hifore fomes foe 1 = I = I, 3

(a)  Unpolarised light of intensity I passes through two polaroids P;

and Py such that pass axis of Py makes an angle 6 with the pass
axis of P;. Plot a graph showing the variation of intensity of light
transmitted through Py as the angle 0 varies from zero to 180°.

(b) A third polaroid Pg is placed between P; and P9y with pass axis of
P53 making an angle 3 with that of P;. If I, Iy and I3 represent the
intensities of light transmitted by Py, Py and Pg3, determine the
values of angle 0 and B for which I; =1, = I3.
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(b) upyad o gfgefir Fem & Swm g, et SRise & ot Traehia &
=T HH 9TH <hifsTT |
(c) TSy o Uk Tes 2Rise H, (i) TRisS o Hidt 991 (ii) SRisS % STay,
go &7 # ot fomg W, graehiy &1 3 B B | 3

AT

fires <hT TfGRET R JT TEEE 6 e I () % fore, 3Ee s
W(?)%ﬁﬁﬁ,wmw@ﬁnlwqﬂdaﬁgwqﬁq JTEOT <l
fesm, SHes wiviia dam & wer w2 3

(a) How is a toroid different from a solenoid ?

(b)  Use Ampere’s circuital law to obtain the magnetic field inside a
toroid.

(c) Show that in an ideal toroid, the magnetic field (i) inside the toroid
and (ii) outside the toroid at any point in the open space is zero.

OR

Derive an expression for the magnetic moment (E)) of an electron
9

revolving around the nucleus in terms of its angular momentum (/7 ).

What is the direction of the magnetic moment of the electron with respect

to its angular momentum ?

24. (a) < HhA-Hdg Uhavll @idi ¥ frifgd qon & e s e ger
Trefua foran Siman 2 -

y; =acos ot ddl
Yo = a cos (ot + ¢),
STl ¢ g foemeHt o 9 A g | ST foh 39 TN o TSI
R fopet forg W oot dierar 1 79 8, 1 = 4 I, cos? ¢/2, &l
I, = a2
(b) 38 FUt qer fommsft =faeRtor o fotw oy A | 3
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y, =acos ot and

Yo = a cos (ot + ¢),

where ¢ is the phase difference between the two displacements.
Show that the resultant intensity at a point due to their

superposition is given by I = 4 I, cos? ¢/2, where I, = a2.

(b) Hence obtain the conditions for constructive and destructive
interference.

25. 39 A9 T @ WEEA W 9gd e HEHI d 1A hidl @1 | ardied
U 8 W, 3Tl dfgd AT 3 3T T ¢ o 3 oivl TUT deh araiaid
HET 8, Al A8 TS O HiAT AT A=D1 8T |
(a) % GUT b HIGTSA BI ol IUFT AT BT-eheh FAT THSAT ATl & 2
(b)  3Te hl Ffed hi TATg b qoall T TG ! & ?

(¢) 10 kHz 3Tgfd o T G & (Hehd) 1 ALART0, 1 MHz TG
$I agH T BT WG & U fRAT @1 B | 3O e -Ss W
T | 3

Arnab was talking on his mobile to his friend for a long time. After his
conversation was over, his sister Anita advised him that if his
conversation was of such a long duration, it would be better to talk
through a land line.

Answer the following questions :

(a) Why is it considered harmful to use a mobile phone for a long
duration ?

(b) Which values are reflected in the advice of his sister Anita ?

(c) A message signal of frequency 10 kHz is superposed to modulate a
carrier wave of frequency 1 MHz. Determine the sidebands
produced.

26. (a) TohEl dc. &1 & B @ I3 T dunie & Jofishy § wh Wfier &1 e
T R | T S Al wd g Ufier # afores 9w @ g @ 2
YT o QU1 &9 § AT 8 W 9= fa@a w=&m g 2

(b)  ToeToq 9T & Helg UG I WG id gY, UFRR & diwefia fom
HHT=ITehd &9 1 HH JTH TR SITam @ ? 3
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during the charging of the capacitor ? What would be the deflection
when it is fully charged ?

(b)  How is the generalized form of Ampere’s circuital law obtained to
include the term due to displacement current ?

27. (a) Tl Usanfaea it St afspar (faeaan) ue o wfenfya Hifse |
3T S.1. AT fAfgT |

(b) U (o) & B BT, “ooU H wd-wg 45 x 100 R | ThU %

10 g T3 <l Gieaan W Hitwe | fen e @ fR 20U % 1 um
TEHTILSAT Sl T 25-3 x 1020 Bt 7 | 3

(a)  Define the term ‘activity’ of a sample of radioactive nucleus. Write
its S.I. unit.

(b)  The half life of 2S§U undergoing o-decay is 4-5 X 10° years.

Determine the activity of 10 g sample of 2§§U. Given that 1 g of

2S§U contains 25-3 x 1020 atoms.

28. (a) Torell g O weifies Ud fgdiaes Hefcl Sl cdUed 6l Sawer &l Uh
3@ ¥ TEY I Gl HE[AT Th-GER o S AU T 7 |

(b) THBE h HEMCY & fagra &1 3g@ HINe IR fgdias peoft #
gicedl 1 MAHh Heehl H dieedl o 1Y I o [T Teh st I

EAlE L
(i) Tl Feclt qen mfies Hect § Bl hl §&A1 6 qqi §
(i)  nafhes qen fgdee Heferl o faga g % 9gi ¥ |

(c) 39Yh TF-di I FYcdd (JTH) i o T Th G&F TNehedAT Fl 3g@
%li\aQ |
(d) IRl CEBIT T S &% & s ol BRI AT | 5
AT
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quend wy (k) g T HITAd (&) 2, 3 gau og Iy @ e
WwAT 2 | Bg B 7 2 | 39 © & v R W IAR A 7 | B A FOH
3%, Tg o g ° TR & 3N g & THAA o read 8 | Th 3T, THEAH
Jrachi &9 B, Tad foemm 2, fSaeht foon o 6t goia o181 & smea 2 |
(a) B8 T I fagq-ares 9 (3.00.Th) o1 fagq g/ & v s ==
Id HIT |
(b) g H Ifa forga g qen Iufed grah &9 % HROT, T W A AT
o o 9T (W) den foen & fore e st gme il |

() 3E¥ BT ®l AN % oY Tawaes itk % foIQ weh sgoies w8 HIRT | 5

(a) Draw a schematic arrangement for winding of primary and
secondary coil in a transformer when the two coils are wound on
top of each other.

(b)  State the underlying principle of a transformer and obtain the
expression for the ratio of secondary to primary voltage in terms of
the

1) number of secondary and primary windings and
(i1)  primary and secondary currents.

(c) Write the main assumption involved in deriving the above
relations.

(d)  Write any two reasons due to which energy losses may occur in
actual transformers.

OR

A metallic rod of length [ and resistance R is rotated with a frequency v,
with one end hinged at the centre and the other end at the circumference
of a circular metallic ring of radius /, about an axis passing through the
centre and perpendicular to the plane of the ring. A constant and uniform
magnetic field B parallel to the axis is present everywhere.

(a)  Derive the expression for the induced emf and the current in the
rod.

(b)  Due to the presence of the current in the rod and of the magnetic
field, find the expression for the magnitude and direction of the
force acting on this rod.

(c) Hence obtain the expression for the power required to rotate the
rod.

Bpase Visit www ncerhel p.com Fori/All Vi deos Lectures of all Subjects



Z m@gg sampld PSS STt Fih h SRS BN KB b (B8 FEIFs (0 12

vlﬂ(ﬂmﬂwmn=ndn1)ég%awwﬁWﬁWRl
TAT Ry B | ©F I Jom qe ot fEfi goe W oT9ac o SR TR <hl
foRTutl =1 Wl geITd g & 1 Tk aTdioreh Sidferesl STH hIfT |
389 TRt Taal @i < e ‘Tie-Het g 9T i |

(b) e IWATA ¥ o GHI g5al shi Fshal FISaTE oT9H § SeK & | ©iF &
9Tl I IS 1-55 8 | H %l BIH gl 20 cm B % AT &F &
ge3} shi Iehdl BIsAT 1 W 1A HINT | 5

AT

(a) Torelt stuadl qiaRis grI, gt feurd foret aeq w1 widfers a=m1 Q@i
foTe weh AmifeRa foRtor 3@ sATsT |
afg 30 gevis g wifw wfafore o W sFar 8, @ IHh STaeH
T < foTT weh =i gedad SHifT |

(b)  Torefl sToad qiaeieh % g1 i@l i BIH gl S AMMHA 105 cm @ |
T O ! BlRE gl gEL OF H 20 AT 7 | Al Iif=m wfdfers s W
FAT &, T GIERIeh o HRUT ol EHT H1d HINT | 5

(a) A point object is placed in front of a double convex lens
(of refractive index n = n,/n, with respect to air) with its spherical
faces of radii of curvature Ry and Ry. Show the path of rays due to
refraction at first and subsequently at the second surface to obtain
the formation of the real image of the object.

Hence obtain the lens-maker’s formula for a thin lens.

(b) A double convex lens having both faces of the same radius of
curvature has refractive index 1-55. Find out the radius of
curvature of the lens required to get the focal length of 20 cm.

OR

(a) Draw a labelled ray diagram showing the image formation of a
distant object by a refracting telescope.

Deduce the expression for its magnifying power when the final
image is formed at infinity.

(b)  The sum of focal lengths of the two lenses of a refracting telescope
is 105 cm. The focal length of one lens is 20 times that of the other.
Determine the total magnification of the telescope when the final
image is formed at infinity.
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(a)  Draw the circuit arrangement for studying the V — I characteristics
of a p-n junction diode in (i) forward and (ii) reverse bias. Briefly
explain how the typical V — I characteristics of a diode are obtained
and draw these characteristics.

(b)  With the help of necessary circuit diagram explain the working of a
photo diode used for detecting optical signals.

OR

(a)  Draw the circuit diagram of an n-p-n transistor with emitter-base
junction forward biased and collector-base junction reverse biased.
Describe briefly how the motion of charge carriers in the transistor
constitutes the emitter current (Ig), the base current (Ig) and the

collector current (I¢). Hence deduce the relation Iz = Ig + I.

(b)  Explain with the help of circuit diagram how a transistor works as
an amplifier.
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