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Wﬁ?ﬂ:
(i) @Y I 37 & | 39 FvT-97 H FT 26 F9T & |
(ii) STYHH-YT 5 YT §: @V 37, @S §, VS T, TV ¢ 37N GV T |

(iii) @EHHE5IHE TIF H1 HFE | TS THSE JIHE JIH 2 HF & /
GUE H H 12 Y97 &, I9% & 3 3% & | GUE § H 4 37% F Uh oIk Fo4
BN GUSTHY Yo7 8, b & 5 3P 3 |

(iv) ¥97-99 § TGHT T HI3 ldhcq 781 & | a91i4, 31 37h1 dicd Tk 97 H, T4 3FHl
JIe? Th J97 4 3N i 37H] qrcd di-l 971 4 3TaReb T37 JGT17 1637 73T & |
04 y941 H 37191 130 70 T97 § G FacT Uh Y97 &1 HAT & |

(v)  ST&T HIEvTF &1 3719 [HelcTiaad Fifae [Haaisi & Tl HT 39T H THd &

¢c=3x10%°m/s

h =6:63 x 107%* Js

e=16x 10" C

h, =41 x 107" Tm A~

g\= 8:854 x 10712 CZ N1 m™

1

4 e
O

-9 x 10° N m? C*

m, = 9-1 x 107°! kg

¢ hl GoIHH = 1-675 x 107" kg

e sl 2odqHH = 1-673 x 10727 k

g
ATANTTET F&TT = 6-023 x 1022 gfd U™ d9iA
diegad@™ I = 1-38 x 10723 JK!
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General Instructions:
(1) 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 LK.

(111) 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 :

¢ =3 x 10°% m/s

h=6-:63 x 1073 Js
e=16x10"C

b =4p& 107 Tm A™

e, =8-854 x 10712 C* N~ m™

1
4me
O

-9 x10° Nm? C*

m, = 9-1 x 107°! kg
Mass of neutron = 1-675 x 107/ kg
Mass of proton = 1-673 x 107’ kg

023

Avogadro’s number = 6-:023 x 10°° per gram mole

Boltzmann constant = 1-38 x 1072° JK1

P T4
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SECTION A
1. =S I H Hidl T hl 9= H1 gidl g ? 1
Why does bluish colour predominate in a clear sky ?
2. Tearadega & W@ |99d (9g) a1 91 &l STl & ? 1
Why do the electrostatic field lines not form closed loops ?
3. ol T9R H fohd g1 =R fafYr =1 393 gl 8 ? 1

Which basic mode of communication 1s used for telephonic
communication ?

4. ThHl HSoll & WUehca Ug i TNUTYT QN | ! TH.3ATS. (S.I.) AT
feTfe | 1

Define the term ‘self-inductance’ of a coil. Write its S.I. unait.

5.  ©Tq b fohsl dR o fo1d gl Taf¥= amai T, 991 Ty W I — V Aei@ (I1%) = 4

GUC T & | §9 Q1 a1ai H & shiH-97 a9 gol & & 2 W A 2 I
A Tl
1] T,
V—s }

I -V graph for a metallic wire at two different temperatures, T, and T, 1s
as shown 1n the figure. Which of the two temperatures 1s lower and why ?

A T]_

I T,
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Qus d
SECTION B

6.  BIISISF UMY o TagH H S Avfl shl @€ hH (SIAdH) dUIqed 1 HH
UNehIcTd HITSTT | I8 qUICEd BIEgeH GHIY] o TaeH o fohd YN (379,
g9, TUaTHT) § Rt 2 9

Calculate the shortest wavelength in the Balmer series of hydrogen atom.
In which region (infra-red, visible, ultraviolet) of hydrogen spectrum does

this wavelength lie ?

7. NG ¥ @ie u fqgq afey 91 #, 951 BE 4 foRd yae | w4 s fEufa b,
a3l A 91 D o off9 fawar 1 9M, fr@is & fHami & 39am 9 A«

hITSTT, | 2
30 B
F| AW D
1V R,
R
2 Q
— 3V
Al - —C
6V 4V

Use Kirchhoft’s rules to determine the potential difference between the
points A and D when no current flows 1n the arm BE of the electric
network shown i1n the figure.

30 .
F —WWAA D
1V T R,
R
2.0
— 3V
AL —IC
B
6V 4V
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8. @H"ﬂ?ﬁﬁ?{‘qﬁ?ﬁdrﬂQ%%lﬁml-25cmW5cm‘ﬁW@'€ﬁ%Eﬁ
AftEm d fow mu g | =fe 5@ gemeslt @ 30 Stedw emar yra G AL Al
HIWGZIH qAT AT o = <hl gl F1d HIFT | 2

HAAT

forell ¢ guaell < ATYgwIsh TH qAT AfIehI <l BIhE GRAT HH: 150 cm qAT
5cm @ | EH GASH H g feud aeq3n whl d@H o T queeli i HATaEH
AT TohaHt BT 2

Fic 39 el ¥ 3 TohediHie g 789 100 m 3 e (HIMR) 1 <@ AT,
AYGYISH TF gRI ST T TR o Sldfers 6l Hars foha-l gl ? 2

You are given two converging lenses of focal lengths 1:25 cm and 5 cm to
design a compound microscope. If it 1s desired to have a magnification of

30, find out the separation between the objective and the eyepiece.

OR

A small telescope has an objective lens of focal length 150 cm and
eyepiece of focal length 5 em. What is the magnifying power of the

telescope for viewing distant objects 1n normal adjustment ?

If this telescope 1s used to view a 100 m tall tower 3 km away, what 1s the

height of the 1image of the tower formed by the objective lens ?

9. YUNU ¥ Ygd HH AT Hehdl shl I AT Hehdl H HIGHA hl JTAIThdl o
3T o TIU, @1 hehl &l Ioaig hifoT | 2

Write two factors which justify the need of modulating a low frequency
signal into high frequencies before transmission.

10. EISSISH WHIY H 9 hig SoldgH Jdid Ao 31wl ¥ =AdH Holl €l |
GehHUl Al &, dl 39 SoiadH O g ¢ didl auleed H &1 Nadd g 2
34 I 1 g & ToTu SHRoT gy | 2

When an electron in hydrogen atom jumps from the third excited state to
the ground state, how would the de Broglie wavelength associated with

the electron change ? Justify your answer.
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SECTION C

11.  x-37& & [, a«ncneﬁﬁsnfiwwm4gwcméa§wﬁﬁ%mw
2 | ‘q Y AU ‘m’ GoANH HI Tk H, v éﬂﬁweﬁaﬁ%ﬁgwxx
ad | 39 YR YoST Hdl 8 Tob $8h oTI-adq, W%B%Wﬁ;’ﬂﬁ%
3Gch TFeed, g1 B GRN3T H 8 | SRl Sd §U 38 U1 o J&Y-UY 1 HJ@U

HISTT | 38 T G JFIh & & T, TH TR § 70 I Tz gl & Tog
STk HTd <hitolu | 3

%
A uniform magnetic field B 1s set up along the positive x-axis. A particle

of charge ‘q" and mass ‘m’ moving with a velocity v enters the field at

the origin in X-Y plane such that it has velocity components both along
4)

and perpendicular to the magnetic field B. Trace, giving reason, the

trajectory followed by the particle. Find out the expression for the

distance moved by the particle along the magnetic field in one rotation.

12. (a) - fou @ ouft wer. @3, (LCR) ufwy & fagq amr aon dieedr H $ara

I " HEiiRa i |
R =400 Q
ANV
V=Vosin(1000t+q>)6|v) —C=2F
38058
L =100 mH
(b)  Uiehierd hilMT foh 30 IRUY O YT C o &Y fohadl gTiaT &1 T
fafs TaTia Srer 9 foh uftay 1 wifd Tores weh (1) &/ 9 | 3

(a)  Determine the value of phase difference between the current and
the voltage 1n the given series LCR circuit.

R =400 Q

Wt
|

V=Vosin(1000t+¢)6-f —C=2uF
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(b)  Calculate the value of the additional capacitor which may be joined
suitably to the capacitor C that would make the power factor of the
circuit unity.

13. UfFRR o qimefiy oM & SAehishd €9 & [T &9 TIlgT | 38 Hed W
It iU 3T 989 # g hifoe for forama gmg <61 Stiamon =i, fone
fagrq uftqe o fopeft Tonfir o ARG 9 ARG 8 6l =T GRT Hy FHETR
STT Eehal 8 | 3

Write the expression for the generalized form of Ampere’s circuital law.
Discuss 1its significance and describe briefly how the concept of
displacement current 1s explained through charging/discharging of a
capacitor in an electric circuit.

14. &S o g o 3TN § Jg ST foh shis THIA qUMH o= H1eqd o foied
H1eqH U hH TN 2T 2 | 399 Td & 379dd4 (389 k1 a9 shifoy | 3

Use Huygens’ principle to show how a plane wavefront propagates from a
denser to rarer medium. Hence verify Snell’s law of refraction.

15. 3TE H ST 7T GRYY H, G C,, hl 9= G91 380 Fied SHoll sl HH
qiehield ShINE | T2 =1 8, A W fa¥a 90 V, C, = 20 uF, C, = 30 uF d1
Cq =18 k. 3

| | 1

Calculate the potential difference and the energy stored in the capacitor

C, 1n the circuit shown in the figure. Given potential at A 1s 90 V,
C,=20puF, C, =30 uF and C,; =15 pF.

° || || ||
a ICl C|2 (:;3 _%_
16. forElt =ITcTeh H TN a8kl o 3T9aT8 o7 T faenfd sl & <= Treg Jd

IS |

L TEETS Bl Ueh dTcteh, ‘K’ fOE[d-a@s o (3.TH.T%.) o Teh SI.H1. (d.c.) 9
4 Je1 8 | I B’ whl T T&d §U, =i (dR) ol Wikl 38ehl oFaTs i
THT L & AT, o TUse Shifore foh ST9aTg ST W 1 99T Bh | 3
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Find the relation between drift velocity and relaxation time of charge
carriers in a conductor.

A conductor of length L i1s connected to a d.c. source of emf ‘E’. If the
length of the conductor 1s tripled by stretching it, keeping ‘K&’ constant,
explain how its drift velocity would be affected.

17. T bl fob 31gfaa g fopell dioiize & gl o o I9aTq Rgeha:
gford hd B 1T 2 |

(i) 1, disidr <1 AYferd YehTel fhEl qieiise P, W 39idd gIdl & fS&eh! Tk
I gieiise P, o UMH @1 ST 8 & q1id-318 P, o qId-31&
a8 | P, sl $HI 37e%d1 ° fRR T@d gU, e P, sl AT ST,
qiciigel P, A1 P, | UICTHA Yeh1e1 <hl digrdiatl, shaer: I, 991 I, H &1
g g 2

(i) I, qAT L, dedrAl o ste Frary foifey | 3

State clearly how an unpolarised light gets linearly polarised when
passed through a polaroid.

(1) Unpolarised light of intensity I, is incident on a polaroid P; which
1s kept near another polaroid P, whose pass axis 1s parallel to that
of P,. How will the intensities of light, I, and I,, transmitted by the
polaroids P; and P, respectively, change on rotating P, without
disturbing P, ?

(11) Write the relation between the intensities I1 and 12.

18. HIgH Hehlsh shl TNHTNG hIfY | TR H SHHI AH Tk (1) ¥ HH FA1 @I
ST 3 ?

1-5 MHz A q91 50 V &M <hl Tk a1k qUT bl 10 kHz ATl hi R
STTEsh I qUT g ATSToTd fehal STaT & fSa® 50% A ATged 3cad 8idl & |
T HIgIAd (A.M.) 0T o T YT 3¢9 UI9d Sl hl AT b1 THhaH
EQIE 3
Define modulation index. Why 1s i1ts value kept, in practice, less than

one ?

A carrier wave of frequency 1:5 MHz and amplitude 50 V 1s modulated by

a sinusoidal wave of frequency 10 kHz producing 50% amplitude
modulation. Calculate the amplitude of the AM wave and frequencies of

the side bands produced.

55/3/RU 2 P.T.O.
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19. (a) YA & o o1 Afereriores o1 foiiay |

(b) Wk JfFAA FH b GARRU & o % &9 H CAMAS A1 1 Th
TG SHEY | 31§ Hgdqul skl ol fofRgu ST 36 3Mei@ (U1%) o
ferTet ST Tehd B |

(a)  Write three characteristic properties of nuclear force.

(b)  Draw a plot of potential energy of a pair of nucleons as a function
of their separation. Write two important conclusions that can be
drawn from the graph.

20. (a) SHMI-fORq guTE i giEe O o9 T Aeaad | Aferd aAeqon o
g9 § U I |

(b) HHY H ==t hifore for 7 Tequn <hl SATEAT, YhTel o qU fag=a g/ &=
Tel BT Fehel |

HAAT

(a) Il & 3T &I TUIYHI 1 Icol@ ohiloll, fSiehl ITTRT HATZLIEA b
TehT91-Tare[q THieRtuT bl TATYT i | fohaT SITaT 2 |

(b) 39 GHIH H (i) <ael] AT q91 (i) TRIEn fowa sl gronat bl sare
hIT |

(a) =~ Describe briefly three experimentally observed features in the
phenemenon of photoelectric effect.

(b)  Discuss briefly how wave theory of light cannot explain these
features.

OR

(a) Write the important properties of photons which are used to
establish Einstein’s photoelectric equation.

(b)  Use this equation to explain the concept of (1) threshold frequency
and (11) stopping potential.

21. Il ST TMC ARG H P A1 Q T (GRI) sl YT | geh G T 71T (g

o TIANH o T TeIHM HROM SHT3T |

e | D510
39 9y @l HEUd G % T 9o Tie (gR) o1 9™ fafgu qur 391 ae
Ydiieh TeTReT |
55/3/RU 10
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Identify the gates P and Q shown in the figure. Write the truth table for

the combination of the gates shown.
Be P

P O @ o

15— X Y

Name the equivalent gate representing this circuit and write its logic

symbol.

22. Topdl @1.3. (C.E.) TR Yd4eh ol UNUY IR SH1ST | SHeh! HRIAIY o
gy H TIF HIWC dAT 39 Jdeeh hl (i) 9N ofed, (ii) diced] Ay & fou
sTeh ToTRaT | 3
Draw a circuit diagram of a C.E. transistor amplifier. Briefly explain its

working and write the expression for (1) current gain, (11) voltage gain of

the amplifier.

Que @
SECTION D

23. Ueh fod Jid:hict H Ush dg ith 11 Yid 39+ O H Yo A3 o HA-fea
IEId-FI3 %l Fga- ST 9IS (@1 AT | ThiUsh 98 digshl %3 W IR e |
G AP 39| Iodl TEEal o ol fedg | 39 At 3eh YS! ol ol
A Sd TG g1 Y51 IR TTehs] hl Bl 8 I8 U Hls o (&9 hl 3

T ST |
fAeaferfad gt o 3T difou 4

(i) 9Rd H o ¥ {9gd #49 9els bl dieedl q9m1 A fohdHl 7 ?

(ii)  3Tehal S Tag[d JRAAT 1 8H ITANT hid &, 3TH H IT(hI bl T.H.
(SeTad! 9RT) dieedl i 3TTadehdl aidl & | &= ?

(iii) o1 S.H. (d.c.) dleedl o HMH o 3I=¥H (d@M) & iU JEBHT o
39T g1 Gehal & ?

(iv) 39 S ¥ A g YERId 2l 0N T Ieci@ hitT |

P T4
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One morning an old man walked bare-foot to replace the fuse wire in kit
kat fitted with the power supply mains for his house. Suddenly he
screamed and collapsed on the floor. His wife cried loudly for help. His
neighbour’s son Anil heard the cries and rushed to the place with shoes
on. He took a wooden baton and used i1t to switch off the main supply.

Answer the following questions :

(1) What 1s the voltage and frequency of mains supply in India ?

(11) These days most of the electrical devices we use require a.c.
voltage. Why ?

(111) Can a transformer be used to step up d.c. voltage ?

(1v)  Write two qualities displayed by Anil by his action.

Qus g
SECTION E

24, HAMIhd NG hl TEEAT ¥ TRl I Hecil GREM! (TeaHHeT) % HRIBR
fagT=a a1 SRl ! TUT WL | 30 (1) ThaaH T (AsT) Jreehia &,
(ii) 79 18 ShIS Sl T ThH & ?
ferell IR (Toaqidie) o 17T 3Th! (1) R GUTadT 97 (ii) aleedl guTiadi
gl shl YRS CITSC | 910 gUTigdl | gig ° dieedl GUTRdT 1 g1 AT
ERIIE I 5

AT

(1) T Tk FEE A I YU TR A @R I ¢ g W
g 89 B % U U sioish @Ry w9 #, S — @d FEm %
39T 9 foTigu |
399 R 31 & Tohel U1 (T[U) o heg H 3Geh! 318 o 3TV, x Gl W
feord, Tordlt fog P X Jraehly &9 o 107U SaSTeh gcudl shifog, 3G 39

a9l & ferggd umr yefed & @ e
Qcollegedunia;
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(b) TS shifou feh 9T — FTae 3W 4, TR o qiuefia =y =i gHTeha
(3¢Uet) ®9 4 I,

a—>
§ i

% &Y H hy Ah {hAT AT Fehdl &, Sal 1 39 I3 H Bt oA Tl
Fel 9T B | 5

Explain, using a labelled diagram, the principle and working of a moving
coll galvanometer. What 1s the function of (1) uniform radial magnetic
field, (11) soft iron core ?

Define the terms (1) current sensitivity and (11) voltage sensitivity of a
galvanometer. Why does increasing the current sensitivity not
necessarily increase voltage sensitivity ?

OR

(a)  Write, using Biot — Savart law, the expression for the magnetic
3 — —
field B due to an element d/ carrying current I at a distance r

from 1t 1n a vector form.

Hence derive the expression for the magnetic field due to a current
carrying loop of radius R at a point P distant x from its centre
along the-axis of the loop.

(b) Explain how Biot — Savart law enables one to express the Ampere’s
circuital law 1n the integral form, viz.,

- —
E‘;B.dl=p1

o0

where I 1s the total current passing through the surface.
25. (a) T PAMEFEG Al S; AT S, i Thavll qlil Icdd hid § Fdehil Yo
ST 8 | i ST S; gRT 3cdd AT ol TaEemd,
Y, =acos ot ddT S, gl 394 Ty,

Y,=acos (ot +¢) 2 |
fopel Toirg T Gl foeemoe o 3T o ToTU s3aSTeh UTed hifoY 3

QIS fob 38 foirg W terdl,
[ = 4a* cos? ¢/2,@Tﬁ |
38Y U AT ol At s Ty Sfdse (2d) TATUd hIT |

55/3/RU 13
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b) I oo wam ° safoeor fbsli 9@ s awE gian 2, 59 () 9ia @7l
sl TSE QT &1 JU; (ii) THavll Gid o TATT YT Iad Jeh13l hl Gl T

S ? 5]
HAJT

(a) ¥&f 29U U M@ H, Yehr9l 1 Tk foh001 PQ’, hid & 50 ABC
HeAh AB T ATI(dd 8t BaTsh AC § TG &Il & | 9 TohuT s | &l
@Y hHifST | g9 ok

1+ /Ze=/LA+ /2
& & AT e ShHNT: foa=re™ ivr g fiTa shivr vt 9%Ud s & |

B C
3T hI0 o 1Y To=a IV & YNEde okl @99 o U U UTH
(3Tc@) SF18T | £ & ol M =IIdH & o fo1C 31d (Afds4) o1 Ieci@
hITSTT |

(b)  TUSH % IV (A) ST HH =AdH Tor=eld IV (5 ) o S G <hl STeEAT
4 g o [USH & 9T (1) AT £ A & SI9 gFa-y 9ied hifag |
30d TISH I A T A 60° B o folt 319ac-Teh ol OF I hioe | 5
(a)  Consider two coherent sources S, and S, producing monochromatic

waves to produce interference pattern. Let the displacement of the

wave produced by S; be given by

Y, =a cos ot
and the displacement by S, be

Y, = a cos (ot + ¢).

55/3/RU 14
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Find out the expression for the amplitude of the resultant
displacement at a point and show that the intensity at that point

will be
I = 4a% cos? /2.

Hence establish the conditions for constructive and destructive
interference.

(b)  What is the effect on the interference fringes in Young’s double slit
experiment when (1) the width of the source slit i1s increased;
(11) the monochromatic source 1s replaced by a source of white

light ?
OR

(a) A ray ‘PQ of ight 1s incident on the face AB of a glass prism ABC
(as shown i1n the figure) and emerges out of the face AC. Trace the
path of the ray. Show that

1+ e=/A+ 45

where o6 and e denote the angle of deviation and angle of
emergence respectively.

B C

Plot a graph showing the variation of the angle of deviation as a
function of angle of incidence. State the condition under which £ o
1S minimum.

(b)  Find out the relation between the refractive index (u) of the glass
prism and £ A for the case when the angle of prism (A) 1s equal to
the angle of minimum deviation (6,,). Hence obtain the value of the
refractive index for angle of prism A = 60°.

P T4
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26. (a) TITq FTaE I IRYIYG hifST | $EhT TH.3TE. (S.I.) AEeh foifgu |
“Teor-dggfaehl § T3H w1 TW TRl W1 TR AT |1H (SAMM) & HId

geal o folt @ 8 |7 Weh IUYeh IGTEWUT <hl FEAT H 3H oA hl e
EAIE L

(b) T3H & =9 o I9AN g0 fug hifcw fo vehamme i Moty hie
(@et) o R Tagd-&= 1 g S 8ldl @ | 5

AT

(a) TopEl THT=R Ufgehl (W) TUME H A Sofl o U A Scad
HITT | ST Tohdt TORIq-&13 o Hofl -cd oh ToTU o397 ITed hiToTT |

(b) YOI ¥4 H ICERME Teh T igehl (W) UG <l Teh A HAEH
(3T 3HT TR oh) SHERE TUTA & g T | ST =1 2 | I8 3T
foh 39 GIoF U Glad Sl &1 A I0Y § AERE (Tha ) TEEA H
gfad o1 o g § A & | 5

(a) Define electric flux. Write 1ts S.1. unit.

“Gauss’s law in electrostatics 1s true for any closed surface, no
matter what its shape or size 1s.” Justify this statement with the
help of a suitable example.

(b)  Use Gauss’s law to prove that the electric field inside a uniformly
charged spherical shell 1s zero.

OR

(a) Derive the expression for the energy stored in a parallel plate
capacitor. Hence obtain the expression for the energy density of the
electric field.

(b) A fully charged parallel plate capacitor is connected across an
uncharged i1dentical capacitor. Show that the energy stored in
the combination 1s less than that stored initially in the single
capacitor.

55/3/RU 16
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