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Code No. R
T 7. gligneff ws I IR % JE-I8

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 TH-UA H Fied FTU HI AR T T Shig TR Hl B IT-IEehl o JE-I8 W
forg |

o FHUA AT A h 39 IH-IT H 30 A F |

o HUAT T T IW oG € wE & UgH, T w1 hATh 7avd ford |

e 3O YH-UA Hl g4 % fow 15 fide w1 auw fean o B | y-aw o foaw et
T 10.15 & TohaT ST | 10.15 s § 10.30 &1 b BTF had IH-IF I Tl
3T 39 21afy o QA o ITR-YFEqept W ig I A8l fore |

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.
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PHYSICS (Theory)
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42/1 (SPL) 1 P.T.O.




&% /) CBSE
ﬁ# WSS A Complete guide for CBSE students
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() &Y I SHaE &

(i) SHYT-YTH FT30 Y78 | F97 . 1 88 a & 97 Hla-a1gaeiiy 57 &
37N Y ek 37F BT 8 |

(i) Y974 9 §18 H Y% Y97 @ 3% H1 &, Y97 4. 19 T 27 H Y& 97 @i+
37 BT & 3N Y97 T. 28 T 30 § Ic4% I97 Gil 37 7 & |
(iv) @ 3Pl 917 Fo71 7 & T Go T TERT J97 & |

(v)  ¥¥-UF T GHT W FIF [adbcy 781 8 | a9, g 3Pl arct v J97 F, T 3H
gIct U ¥IT H 3K e 371 qict di1 FeA § 3R T97 YT 197 T & |
08 Jo1 7 3719eh] 130 T T § & Sac7 Uh G & HAT 8

(vi)  HAPAR P ITIIT HI FHIT TET & | TG, s STaTeTSH & T T TGTIHT
R HT I F GHd & |

(vii) & ETIF &1 319 [Healcrfaa ifdes Rl & Jr1 &1 399017 H G 3 -
c=3x10%m/s
h =663 x 10724 Js
e=16x10"1°C
n, =4nx 1077 T mA™!
1

4re
o

=9 x10° Nm? C2

m, = 9-1x 1073 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.

42/1 (SPL) 2
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(v) There is no overall choice. However, an internal choice [asileli, 2764 e e

in one question of two marks, one question of three marks and all the 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.

(vit) 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, = 9-1 x 103 kg

1. Torelt qreea mreag & SA gar g ol aRTiyd SHIfTT | gEeRT TSR, (S.1L)
ek feafgu | 1

Define the term ‘electric polarisation’ of a dielectric medium. Write its
S.I. unit.

2. forelt ®U1 W @ QAT B, TE HO v AT A TRt s graehig & ° nfd S
7 | Top wrat (wfceiet) o o=l 38 W M aTeT S (1) I 8N, (i) Atk
BT ? 1

Under what conditions does a particle of charge ‘g’ moving with velocity
%’, experience (i) no force, (ii) maximum force, in an external magnetic
field ?

3. Tl I | SO dTEh] 1 IUETE 97 fohd @ ehl W A o=t 3 2
Iooig hifru | 1

Write any two factors on which drift velocity of charge carriers in a
conductor depends.

4.  ThHA YRR o qige fm 1 i soeie fafau | 1

Write the mathematical expression for the generalized Ampere’s circuital
law.

42/1 (SPL) 3 P.T.O.



5. Sffesl % w A R S a3 e A g e e i
g it |
Draw a plot showing variation of potential energy of a pair of nucleons as
a function of their separation.

6. TOR e ¥ ‘GHade (frdter) 1 gl o gt B 2

State the function of a ‘Repeater’ in a communication system.

7. el glERl W Uh O b TAM W A qUUl hl H(HGTIH h T H WA
T BT Teh HRYT fARIU |

Give one reason for using a concave mirror, rather than a lens, as an
objective in a reflecting type telescope.

8.  Torlt 918k I c(t) i 39 Yk <u<h fohal THRIT 2 -
c(t) = 3 sin (4xt) volt
AigeM fa=a m(t) GRIT STTER Th o T 3 |

15
m(t) e |/
t TehUE H

ST AIGA AT FTq i |
A carrier wave c(t) is given by
c(t) = 3 sin (4nt) volt

The modulating signal m(t) is a square wave as shown.

1-5
m(t) in volt

t in seconds

Find its modulation index.

42/1 (SPL) 4
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9. (2 932 IH AT F T2 MeT 0 G | 3= T
Tqh &l 9G4 <4 o T e hl TgaM hifau |
(b) b U wie (Ufgent) Gomie 6 quret gifiar 1 uF 2 a0 s&hl @
L@ﬁ%ﬁ?ﬁ@lcm%l@ﬁﬁ‘ﬁﬁ%ﬁ?ﬁQxlOGV/m
TIEd | T Ueh WAgd A1e W1 g Siar 2 | d quria WAy
&1 Tqafor i | 2

(a) In a Van de Graaff generator, identify the factor which limits the
build-up of a high potential difference on a large spherical
conducting shell.

(b) A dielectric medium of dielectric strength 9 x 108 V/m is filled
between the plates of a parallel plate capacitor having effective
capacitance of 1 uF and plate separation 1 cm. Determine the
charge on the capacitor.

10. T=faRed o% (s1er@), & 9¥e &t LCR 9fmeli @ foU, ot o @19 dieed
(V) @ 910 (1) o ed sl e9id @ |

I/\\/ ot—>

\Y%

ot—>
qigy I qi@y 11
T A fop uftay & qurfa gfqamen (X, SKfores gfdeman (Xp) @ () 31fes grft
(i) SpH BRIl ? 3194 I & fou wror fafau | 2

The following graphs depict the variation of voltage (V) and current (I)
versus (ot) for two different series LCR circuits.

1 /r\\/ v \/ ot —>

Circuit I Circuit II
State, giving reason, in which of the circuits capacitive impedance (X) is

\Y%

(i) greater, (ii) smaller than the inductive impedance (X; ).

42/1 (SPL) 5 P.T.O.



ey ., CBSE;

11.  (a) + z-39& % TG THA HLdl g3 Th Togd-grerchid a“ﬁ‘ st odat
TG A B | W AT ¥ Hag fog aun greehia &9 % "l % e
Tt frequr (femor) =t fefe |
(b)  z-37& % ITGN HRO HA §s, (hH] AHAA (IIA-FroehT T I,
3ok QAT ORI qe qraehid &1 o Hehi o TY Teh (@Irad (Thd)
ERIE

(a)  Write the mathematical expressions for electric and magnetic field
components associated with an electromagnetic wave of frequency
‘v and wavelength ‘A’ propagating along the + z-axis.

(b)  Draw the sketch of the plane electromagnetic wave propagating in
the z-direction along with the components of oscillating electric

and magnetic fields.

12. <O §F T ITAN Ag S & forw e foh et gdor grar s smomeft wfefers
T AR H BIel 3T UV o Yd d BIhd o si< fEd BT 2 |

HYAT

JET MG H I o Tl T & Uk SYawAT9d i <umEn T B, o e
s O 2 |

e

U W I TR0l Yo W R I9E 9L, A, (1) @ S Bl S¢S, dHAA
AT S h1 AR Taeemfuq e feam S qe (i) |19 S hl 39 Tehiel & foret
|id ¥ gfqeenfud st fean sy 2

42/1 (SPL) 6
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Use the mirror formula to show that the virtual image By ochmeerknigys e

convex mirror is always diminished in size and is located between the
focus and the pole.

OR

The figure shows an experimental set-up of Young’s double slit
experiment with the central fringe at ‘O’.

Screen

How will the interference pattern on the screen be affected when (i) the
source S is displaced upwards parallel to the plane S{S9 and (ii) the

source S is replaced by white light ?

13. forelt yeh-wad) gy (wag) & fo, fed fawa (v den smfaa fafeeor
g (v) o UGl H, ATgersd o ehvl-fgq wiem 1 fafew | a7 gt &
foTe wh Iugh % (3Ti@) SAT3Y, foh 3@ U § (i) TR ugd & fotu
Hel QAT (i) TATeh FHRrdieh o W o R W FEA1 S TH Sl ST Tehell 7 | 2

Write Einstein’s photoelectric equation in terms of the stopping potential

(Vo) and the frequency of the incident radiation (v) for a given
photosensitive surface. Draw a suitable graph to show how one can get
the information about (i) the work function of the material and (ii) value
of Planck’s constant from this graph.

14. 39Fh = 1 9gE@A ¥ p-n A9 % @0 § gEF ishanet 1 faawor g |
BT & o - 1 H&Y § FuiA HIfT | 2

Explain, with the help of a diagram, the basic processes involved in the
formation of p-n junction. Write briefly how the depletion region is
developed.

42/1 (SPL) 7 P.T.O.



15. (a) 3ih (Tefieet) qon SIged (T ehdi o o= SRR Eride.com
(b) 3| GA T I Teh Tciieh AT IGh oI TcIWH TROA S18T S fHarT o

Scshild BUTL 3cUd il 8 |

(a)  Distinguish between digital and analogue signals.

(b)  Write the logic symbol and truth table of the basic gate which

produces an inverted version of the input.

16. T O, Yddl FHIR dRl T @ AP HAed hE: 2 x 1070 C/m qel
~3x10? C/m? | I IY H THGW T 20 em T W M7 | 39 TAH Al §
10 cm @ fouq foreft forg W fagd &= w1 afmor (W) den 3&eh! fosm sm
T |
Two long thin parallel wires having linear charge density 2 x 10~ C/m

and — 3 x 1072 C/m are kept 20 cm apart in air. Find the magnitude and

direction of the electric field at a point 10 cm from each wire.

17. T SoiagH a1 T BIed H Tdeh 1 dUIeed 3-315 nm & | a1 gl ol
TIferst St (K) o1 BIei 1 Sofl & S1aTd 31 hITg |

An electron and a photon each have a wavelength 3-315 nm. Find the
ratio of the kinetic energy (K) of the electron to the energy of the photon.

18. U TR FU W 2 nC F AT 2 | F@ FA A v = 10° | (m/s) ¥ grashia
—> A

&9 B H T il 3N Uh grachd o, F = 2 x 10° (-j ) N &l 3q9d
HAT 7 | 39 FEh & <h1 fgum den qfmmor (we) [ i |

A charged particle having a charge of 2 nC moving in a magnetic field

%
B with a velocity v = 10° 1 (m/s) experiences a magnetic force
9
F =2x107° (—J/'\) N. Find the direction and magnitude of the magnetic
field.

42/1 (SPL) 8
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19. T ggIiEr i giiar Es: Cq 91 Cy 8, 3 Cy = 2Cy | (i) oot wwegspoiigym

T GIISH 1 3R (ii) T 37 THFA-5hH H TAISH oI, Teh &1 St T SIS STan
21 9 & awedl O forEd (a) G@fEd Sl 99 (b) IUThNId eI, R BT ?
S e 6 gfe B | 3

Two capacitors of capacitances C; and C, such that C;, = 2C, are
connected in turn (i) in series and (ii) in parallel across the same battery.
In which of the two cases will the (a) energy stored and (b) charge
acquired be more ? Justify your answer.

20. TH) Thavll @ld ¥ I 0-2 mm el Tha 3l (feie) w usar B, o 399
ol & THaa § 1 m @ 4@ w8 W e e a9an 2 | Afe g 308 6l $a
W gl 4-8 mm 7, T TIIE TR hI TCA (1) T TRHTH HINT | 4 h
W UM % I g, fgd (qEd) oidw s i W =ieri #1 ditehed

ST | 3
Toreht forad et | fohstl bt dierdt ® SR8 gfted giar 2 2

Light from a monochromatic source falls on a single slit of width 0-2 mm

to produce a diffraction pattern on a screen kept at a distance of 1 m from
the plane of the slit. If the total linear width of the principal maxima is
4-8 mm, calculate the wavelength () of the light used. Using this value of
A, calculate the linear width of the second dark fringe.

How does the intensity of fringes in a diffraction pattern vary ?

21. e snamr swfda oifseer & fou CE fomma o srawor 1fieteor o1 o
ARG T SMEY | 39 TN T STANT 3G AL & bl AFER Hid |
shifore, ST 2ifsret &1 3TN (i) Ya€e o &9 | a0 (ii) feaa & w9 9 T s
Tl 3 |
IR & oo & &9 § 3w 6t srifafyr 6 989 & =y Hifsw | 3

Draw the transfer characteristic of base biased transistor in CE

configuration. Use this characteristic to identify the regions where

transistor can be used as (i) an amplifier and (ii) a switch.

Briefly explain the working of a transistor as a switch.

42/1 (SPL) 9 P.T.O.
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22. &Y § Ui <hifoT Top 3TreRTST qU G=r fafer gro dean qu oo e mid e
2 |
Tk I} U hl S8 20 m qAT IIRTE AT <hl =15 80 m B | LOS faem
H gdTsSieh FoR o [ g1 o o= i sAfeshad g s aiehe it | [fean
T 7, gedt sl B = 6-4 x 105 m]

Describe briefly how radio waves are propagated in space wave mode of
propagation.

A transmitting antenna has a height of 20 m and the height of the
receiving antenna is 80 m. Calculate the maximum distance between

them for satisfactory communication in LOS mode.

[Given, radius of Earth = 6-4 x 108 m]

23. <A Adl @ fogq 918 9 (3.WH.UH.) ¢, =15V, 6, =20V T g,=3V

&
2, 3T 3T Ffla AT, 1 =08 Q1 = 04 QAN 1y = 06 QF | 5
T Tl I TR | FAISG fohem T B | A 39 TN o TOH W TH
e foram ST, @ 3 A w1 qed Igd aEd I (3.UH.UH.) qAqT geI ghady

1A hITTT, |

AT

Tute T Aegd SRy # ferras % et % swEm g fed wmed 1; e 1,
o WM 1A I |

20 Q
b — s c
Il
40 Q |
I, 40V
I2
| e
f | i
20 Q SO0V 2

42/1 (SPL) 10
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Three cells of e.m.f., g; =15 V, €y = 2:0 V and €q =3\ T/” At it et

resistances r; = 0:3 Q, r, = 0-4 Q and r, = 06 Q respectively are
connected in parallel. Find out the equivalent e.m.f. and the equivalent

resistance of a cell which can replace this combination.

OR
Use Kirchhoff’s rules to find out the values of the currents I1 and 12 in the

electrical network as shown.

20 Q
b — A c
Il
40 Q |
I, 40V
I2
| e
f | i
20 Q SO0V 2

24, o= & W 1 fAREGU | T TTA 3SR T U Shifee, i @i ok g fam
1T g % TIEY 2 |
39 oW & 3T g, @ W W T g Waetd o (qren) ® i fawa
gy <t feemd swwr T wa hifsug T o (v fRh W@ ThEEe g
o foemm & ot fgen ursn & wmdaer & ifrerseq don diee (319)
3R B | TS ‘abed’ 39 FraehiA & & STEL ehel TaT B QAT TS ‘pqrs’ Jraehid
& H Y9 R T2 | 3

42/1 (SPL) 11 P.T.O.
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State Lenz’s law. Describe a simple example to show thathrurdasdpe &y

conformity with the principle of conservation of energy.

Using this law, predict, giving reasons, the directions of the induced
currents in each of the two planar loops shown in the figure. The loop
‘abced’ is moving out whereas the loop ‘pqrs’ is moving into the region of a
uniform magnetic field directed normal to the planes of the loop and

towards the reader.

25. ffafaa st sro afga e Fifsw
(a) afe forelt amm= @@ (S0 Sifeam ow) & g forell dieitiss sfie @

BIh TSIl 8, I SHeh! <figar oMeft &1 STl 8 3R Uieiise & gAW |
qIITd dieidT 9 ohis HTd &l aial |

(b) Torell U@ <\ i Afc T8 wiewm # ga foan S fSeeht sTqadAh, o |
& g @& IMaddes § Yk B, 9 I8 39 oF Ush YEH @iF i
wife rf et B |

() o qawexl § Tfigeae qun AR gH1 & 3709 BId g % BId @ |

Explain the following giving reason :

(a) If light from an ordinary source (like a sodium lamp) passes
through a polaroid sheet, its intensity is reduced to half and
rotating the polaroid has no effect on the transmitted intensity.

(b) A convex lens when immersed in a medium whose refractive index
is more than that of the material of the lens, behaves like a
diverging lens.

(c) Both the objective and the eyepiece of a compound microscope have
short focal lengths.

42/1 (SPL) 12
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26. T Ui LCR (WA € 31R) iy & faw Miea v & 1 ﬂﬁmm{mm
g ¥ Ycud hifSe | ora: gunise b mrew wife e 1 Am StgAe f feufa o
Afehan BT ® | 3

Deduce the expression for the average power dissipated in a series LCR
circuit in terms of power factor. Hence show that average power

dissipated at resonance is maximum.

27. MW T FUSH B8 (W) G id o U U1 B g 70 HH 1 I H &
off (¥5 Ts €9 & o9 diex Tt ¥ &t ft) | I9 Jg A4 & forw fop ot
TATH TH B3 AT 71, IF U AT I H ST S A W@ off A 38k e A
3 THT 7 & o foIe "=a foha |
39 "1 W anyiia feferfaa get o1 S e

() I8 TATE oL ST & etk I Form e b et foRam 2

(i) & 9§ forgq anfed 1 51 W R @ € A @Ak H& g § 2 Al
T 3 AT S T grarn, at = g s gefera grar 2

(iii) Ueh 3@ AT fSoH o9 ¥ =l a1 foreft 3= =afss sl arEdfaes
Sfie T 38 TR o Hed 1 YGTH Hid gL IR | 3

Shoma was trying to heat water by means of immersion rod (connected
directly to the main power supply) in a glass vessel containing water. As
she tried to put her finger into the water to check if the water was warm
enough, her teacher cautioned her against doing it.

Based on the above information, answer the following questions :

) What value did Shoma’s teacher display by giving this advice ?

(ii)) Why is it considered dangerous to touch water when current is

being passed into it ? Will it be safer if Shoma had used distilled
water ?

(iii)) Give an example where you have displayed or observed someone

else displaying similar value in real life situation.

42/1 (SPL) 13 P.T.O.



28. (a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

G=% ,,;,CBSE; y
W @ Sl TEEdl U e whEnH g a“i‘g‘"‘"‘“
A I Teh MRAATHR 1 IHETE Heell T A aTed TATE (k)
& foTu weh =aeres (|few &9 o) gme i |
3 w@l H 3Ig@ Hiee FH () IR T T FA-AT w1 =Sk
Id FHechl Neddmfict H IWRE Bl 8; (i) 9 Headl oot 6
GUT(Ed1 §¢ Hehel @ |

rerat
geell o U8 o ToRel forg W greachid &3 1 faawer ¢ W T ofremes
= e (erawEl) w1 Afqg avie, TewEes IR@l % IWANT gRI
HIRTT | ATIIE Tawah ¥ i fafe |
Yfograehid T STITFaehIT UeIe <l ThEH™ Jraehia & | @1 41 7 |
T QI o T grachi &F W@rsti o1 Fagr fod grr weffa fifv |
39 I H gfse HRT |

Derive, with the help of a suitable diagram, the expression (in

%
vector form) for the torque acting on a rectangular loop of area A

%
carrying current I, placed in a uniform magnetic field B.

Mention the conditions under which (i) the above expression for
the torque is applied in moving coil galvanometer; (ii) the
sensitivity of the moving coil galvanometer is increased.

OR

Give a brief description using necessary diagrams, of the three
elements (quantities) required to specify the magnetic field of the
Earth at a point on its surface. Also write the necessary formulae
used.

Specimens of a paramagnetic material and a diamagnetic material
are placed in a uniform magnetic field. Draw the behaviour of
magnetic field lines near these specimens. Justify your answer.

29. foreht Frepivfie fism & SR ot g2 webrwr 1 fopeor w1 ARt gl % forw v
TR0 @ AT | 39 @ o ITAM 4, TIFH & vl q91 =AW fo=ad Hio
+ gl °, sn & 9a1d & 3vadres & fiu grerg gmw Sifse | ot fisg &
fTq, 3TT9as v e fo=re hiv o S 3% shl Tehfd i GRITST |

42/1 (SPL)
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(a) T i G fAfen | foRel @9 t = 0 W Topell S rhomie mpp:
THASA 0T o &9 H g | TIEH-H <hl THT g7 qIisT fh (1) $ a0 t
e, fgdiae @fiereti & waau (wafs Toeis), aade air &d
39 B g AT (1) ITA @F H T[S o GRErq T T R JehR
AR Bl ST 3 3 Bl W AENG 81 S 2 |

(b) BEE & fagra & ITM R feREt wem mem @ fora wiemm
ARG Bl 8% THAA TUT o T o e b (9 1 A HNC | 5

Draw a ray diagram to show the passage of a ray of light through a
triangular prism. Use this diagram to obtain the relation for the
refractive index of the material of the prism in terms of the angle of
minimum deviation and the angle of the prism. Plot the nature of the
graph for the angle of deviation versus the angle of incidence in a prism.

OR

(a) Define a wavefront. Given the shape of a wavefront as a plane
wave at time t = 0, show using Huygens’ construction, (i) how the
envelopes of secondary wavelets produce the plane wave at a later
time t and (ii) how the emergent wavefront becomes spherical and
converges to the focus after passing through a convex lens ?

(b)  Verify using Huygens’ principle, Snell’s law of refraction of a plane

wave propagating from a denser to a rarer medium.

30. (a) EEYNE WA % faU SR % fagea % vem @ afirrdial w fafe |
AT S HEAT % FuiE o foTe 37 1fErdial Y stawaehdr wt Gaw o
TE HIT |
(b) &R FH qAF ABFEA F ITAM G, FEGSH WA % TFRH & g
freart =1 ¥z fafau | 59 99 6 9emal 9, TRgoH WagH 6l Aghd
goft T ToereH} [T o TIH T & qUICEd T URehetd hifou |
(Teesnt fSrames &1 7, R = 1-03 x 107 m~! <fifSw) 5

YT
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(a)

(b)

(c)

(a)

(b)

(a)

(b)

(c)

42/1 (SPL)

o . =% ,,)CBSE:
(1) W (o)-&F qAT (i1) aﬁz’[ (B )-8 ﬁ W 1 Ueh -?‘ft}‘,ﬁCampfmguide@cssssrudem
&I-IshH1 <l Hiehfash &9 H TRy |
HRIEEIREICECIRIER I

“H+2H — SHe + ln+3.27MeV
H Igfy fFasAi i ged gHl AR Tl w8, T Wt e
Bl B | TE i |
23T o Tk T11eh o T forega @ & A1ies oca fEoR Tgar g e
T AT A9 T&ad 3id1 2 |

State the first two postulates of Bohr’s theory of hydrogen atom.
Also explain briefly the necessity for invoking these postulates to
describe the structure of the atom.

Using Bohr’s third postulate, write the Rydberg formula for the
spectrum of the hydrogen atom. With the help of this formula,
calculate the wavelength of the first member of the spectral line in
the Lyman series of the hydrogen spectrum.

(Take the value of Rydberg constant R = 1-03 x 10’ m™)

OR
Give one example each for (i) a-decay and (ii) B~-decay by writing
the decay processes in symbolic form.

In a given nuclear reaction,
2 2 3 1
1H+7H — SHe + jn+3.27 MeV

although number of nucleons is conserved on both sides, yet energy
is released. Explain.

Show that nuclear density in a nucleus, on a wide range of nuclei
is constant and independent of mass number A.
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