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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. TORAgad & @K q99d (9) 91 F1 6l It & ? 1

Why do the electrostatic field lines not form closed loops ?

2. oM 99X H fohd O F=R Y &1 39T giaT 8 2 1

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

3. TI°O IThIY H il W shl YT &1 &ldl & ? 1

Why does bluish colour predominate in a clear sky ?

4. YggepH R s U g @ a9t T, a1 T, WI — V ATe@ (Uh) o= |

gUITT MY § | 39 <A1 Al § ¥ hiA-1 919 gl | B @ ST 2 I
A Tl
IT 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 r_[11

I Te

V >

5.  Tohdl $Scll o T@UTehed UG ehi YRYTHT GINT | S9! WH.3TE. (S.I.) ATH
Ty | 1

Define the term ‘self-inductance’ of a coil. Write 1ts S.I. unit.
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Qus d
SECTION B

6. THRU H U T IR Gehdl bl 3= AR Hohdl H WIS hl AT
37T o U, @1 SRl 1 Iooig shifoly | 2

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

7.  ETESH W] % WaeH § SR Avf f TeE A (JEdW) a0 S OH
qREhITd hHITWT | I8 qUIQEA BISSISM TWHIY] o TUFH o [ohd HI (STIH,
g9, e § g 2 2

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 ?

8.  TISGISH YHIY H Siel. hig Soideid qoid Seiford 3Tl H AdH Holl 37T H
GehHYT Hidl &, dl 39 Soacd O Greg ¢ sieil alleed H o1 UNddd g 2
39 3T <hl gfse o foTu shrvr foifgu. | 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.

9. 3N@ ¥ g 7 fogrd wfwy Sl #, Y1 BE 4 ford yerg 7 g4 i feufa 4,
a3l A 91 D & ofi9 fawar =1 9F, fem@s & Hadi & 39am 9 3«

IS, | 2
3 0 P
K VMVVVWVA D
1V R,
R
2 Q
== 3V
Al— | | C
B
6V 4V
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Use Kirchhoft’s rules to determine the potential difference between the

points A and D when no current flows in the arm BE of the electric
network shown in the figure.

3 Q 10
F NVMVVVW D
1V T R,
R
2 Q
_— 3V
A | | C
B
6V 4V
10. U gt Y&Haei sHH o Tl 3ehl 1-25 cm AT 5 cm IhE T 6 d
AN o fow mu § | afe 3@ geweyf @ 30 SraYH &war ura el ),
HIWGITh AT H1=ehT b ofT= shl gl J1d ShITSY | 2
HAAT
forehl BI¢ grazll o Tfigyaeh <ig T AT 6l ®Ihd gRAT SHAS: 150 cm dT
5em @ | HHEF-HASH H g T6d a3l sl @+ o ot graefi <l e
o fohert BRI 2
Fic 39 el § 3 Tohediie g 789 100 m = X (HIAR) 1 <@ A,
UG ¥ g ST T ZTeR oh idists shl HaTs TehaHT BT 2 9
You are given two converging lenses of focal lengths 1:25 ecm and 5 em 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 em and
eyepiece of focal length 5 cm. What 1s 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 ?
55/2/RU 6
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Qus ¥
SECTION C

11. TRl H1.5. (C.E.) IR Jd4esh bl URYY AE ST | $Hehl hRIIY o
gq H Y HINT 9T 39 Jdeesh hl (i) 9/ Afsd, (ii) dieedl dfed o fog
afeh foilEy | 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.

12. (a) FTHT S o i AR T[0T TR |
(b) Uk FIfFANT IJH & YUYFRO & Hod b &9 § feafod ol #1 T
HTE SHEY | 39 ¢ HgwqUl b8l &l TR St 38 37ei@ (I%) |
9ehTet ST &ohd T | 3

(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.

13. (a) UFNLERG IuTE i Ui | diF IRIAEs e | Ui SeTon o
8T § uiA HifS |
(b) HYY H T hifold foh 37 ARIUN <hl SATSAT, TehT o dUT g g &=
&l gl Gl | 3
3T

(a)  HICHI % 3 &I TUIYHl 1 Joctd hita [ThT ITANT ATZELIE o
TehTl-farq Efientor sl TeTfua i T foham Srar 2 |

(b) 39 GHIRLUT © (i) qgell TG qAT (i) TRIE fava i gronsti shi =me
hT1TT | 3

(a)  Describe briefly three experimentally observed features in the
phenomenon of photoelectric effect.

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

OR

55/2/RU / P. T,
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(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.

14. (a) feu g goft e =3, (LCR) witay o faegq amr Qe dieedr H el

T O e hifse |
R =400 Q
AMAAA
V =V sin (1000 t + ¢) (~) — C=2uF
rEEEO
L=100 mH

(b) UNehleta <hifow for 38 ufwy § gamfa C o a1y forddl €T =1 T
rfafs JaTiE et 9 foh gitgy =1 o 7o U (1) & Y 3

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

R =400 Q
VWV

V.= Vg §in (1000t + ¢) (~)

—C=2uF

rEE500°
L =100 mH

(b)  Calculate the value of the additional capacitor which may be joined

suitably to the capacitor C that would make the power tactor of the
circuit unity.

15. UfRR % ufmefir fem % sauehihd &9 & fou e fafae | 39 7aw W
Il VT AR G H JuH HifGT fob Tawamad grq w1 fwgron 61, T
foglq Ifay o forell I9Tisy o ARG 9 SFERG 8H Sl 92T gRI hd Tusrl
STT Eehall & | 3
Write the expression for the generalized form of Ampere’s circuital law.

Discuss 1ts significance and describe brietfly how the concept of
displacement current 1s explained through charging/discharging of a

capacitor in an electric circuit.
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16. B9 o [Ugd o 39T U I SISU foh his THAA qUMI T9 H1EIH 8 Tt
HIETH § h8 991d gidT 2 | 399 T o AYddq =39 1 G199 hifeu | 3

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

17. 98 RT I ARG T P A1 Q el (gRi) bl Y=THT | $eb ST U 12l (gRT)
o GIS b T8 IcIHE ROfl S-918U |

B [P 12

39 UNUY I HEUd i & 0T ged Tie (gR) o1 9 foilRgu o 39eht o
Ydileh ToTRaT | 3

Identify the gates P and Q shown in the figure. Write the truth table for

the combination of the gates shown.
Ae N >0
Be BT 12 v

Name the equivalent gate representing this circuit and write its logic

symbol.

18. 3@ ¥ MY ¢ GR9Y H, FUME C,, sl fIHa=l q91 360 Hi=d Sl hl qH
qiehieTd ShIfST | fam M g, A W fawa 90 V, C, = 20 pF, C, = 30 uF d1
Cq = 15 pkF. 3

—

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 puF and C,; =15 pF.

1
a Cq Co Csg =

P T4
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19. forel ITeies O 3AQY T8l & 379dTE 97 d1 faifd shret o o= gvey 3T
1T, |

L ST 1 T dlcieh, ‘B’ To¥[d-amgs dd (3.TH.T%.) & Th ol.Hl. (d.c.) 9
4 el 2 | Al B’ sl TR T@d gu, Ieieh (dR) i Eiweht 39eh! v T3 i

THT S € SE, df Tse Shifore foh 3T9amg o W S 9vTE B | 3

Find the relation between drift velocity and relaxation time of charge
carriers in a conductor.

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

20. T HIWT foh Yfad Jehrer fhel Tioiiss I B o o I9dTq LRgehd:
gird hd gl ST 2 |

(i) I, s =1 3rgferd Geprer TRl qiciliss P, T SAT9idd BIdl & [S&hl Th
mqﬁéﬂsngésqmr@TW%ﬁﬂquﬁﬁmaPl%qﬁ@aa%
a8 | P, sl 3HI 37e%AT H TR T@d gU, IfC P, I AT ST,
qIcilisel Py A1 P, § YRATIHA Sehrel sl dlsidial, shast: I, 991 I, |
qierd g 2

(i) © I, 9 L, disaiatl & s gre-g figu | 3

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

(1) Unpolarised light of intensity I, 1s 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 1, and I,

21. HIGH YAhIeh shl TRHTVA hIT | SFGER H Rl HH Teh (1) H HA F @I
STl 3 2

1-5 MHz 3G 991 50 V A hl Teh dTgsh a1 sl 10 kHz 3T 1 ferdl
STEsh T I g AIgTetd foham St 8 fS&® 50% 3T ATged 3cad &Il @ |

M AT (A.M.) TUT o A qAT 34 U9 Sl shl AT b1 THhaH
hITIT | 3
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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 is 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.

22, x-3A& & FA(CY, GATCHS TG H Teh ThadH Fraehd & B enfyd o s
2 | ‘q AW AT ‘m’ GeAWH 1 Teh HUI, v o H 39 & H fei-fag W X-Y
dc H 36 YR YA Al & foh 8 avl-3Aadd, JEIehd & g%@gﬁmaw
3Geh TIFd, Al gl fauneAl § & | 0T gd Y 39 Ul o Y&U-9Y hHT TG
hITSIT | 36 YT GRI JFachid &5 o 3T(GW, Teh =erehl H TF hl T8 g o fofu
SSeh 1A hifTT | 3

4>
A uniform magnetic field B is set up along the positive x-axis. A particle

of charge ‘g 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.

«vus q
SECTION D
23. Tk & UTd:shiel H Tk g SAch 1 Yid 394 = H YTl ICATs o HA-fea= <k

fIEId-RF I 9¢a 1 T HL @1 T | THITH I8 dr@ent B3 R/ I g7 |
@ AR IFhI Icdl TERIAT o U Teds | 38 FARL 3h USHI hl &
AT T TETRL T8 T5 a1 IR ARG hl TG H IT B TS & 199 i o4
T e |
feferiRgd g9t o I dIiT 4
(i)  9Rd H o9 ¥ {9gd #9 9ls bl dieedl q9m A fohdHl 7 ?
(i)  AThe o fa=q Iheai o1 89 IUINT d B, 390 ° AT i TH.

(SeTad 9RT) dieedl hl STTagdehdl aidt & | &= ?
(iti) o1 SL.H. (d.c.) dicedl & UM o 3I=IT (F@H) o U EBIHL o

YA &l Tehal & ?
(iv) 3794 s § A gRI IGRId I 7O ol 3eei@ hitorg |

55/2/RU 11
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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.

Qi g
SECTION E

24. (a) @l hoEFEg Al S; AT S, I THAU TN Icqd hLd H AR Yo
94T 8 | 3 i S, g 3cqd a0 o1 faeemH,
Y1=acosmtﬁaTS2§m3?q$[ﬁ'@qu:[,
Ys=acos (ot +¢) B |
fopEl foig o gforHt fodoe o STAM o folu =aS/h 9Ted shiiST AR
QIS foh 38 fofrg W lrdl,
[ = 4a* cos? ¢/2,‘@Tﬁl
Y U a7 faARi safdehter o foit gfdery (I7d) TATYd shifeg |

(b) I o Tg-Tort 9ATT H ATdehiul TShall X &1 99T BidT &, 919 (1) Fid 2l
sh! STSIS QT al STU: (ii) UhdUll GId o €A T Jad Y19l h1 Gid oI

ST ? i

HAAT

55/2/RU 12
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(a) F& <WTU MU @ H, YT kil Tk fohT01 ‘PQ, &= % 50 ABC
Hesh AB W 3THdd Bkl ®eteh AC I 7id BIdl & | 39 Toh{0T o AT &l
@] iU | g ok

1+ /Le=/LA+ 2O
& & AT e ShHTT: foae™ wivr g fiid shivr =i fS%ud s 3 |

B C
YA BV oh H1Y Taae I o GREdH hl GRMH = U Th UM%
(3A@) ST |~ & 1 HH <A™ 84 & foid 3 (Ade-4) i Ieai@
<hITSTY |

(b) ~ TS5H = IV (A) T HH AT fo=ie Il (5_) o SR B <hl 37T
4 Shid b [UsH o 9ddIh (u) 991 £ A & g Ty Ied hifod |
U, TUSH-<RI0T A T A 60° BIH o TTU 3T9ad-Teh o1 AF U shilsil@ | 5

(a)  Consider two coherent sources S5, and S, producing monochromatic

waves to produce interference pattern. Let the displacement of the

wave produced by 5S¢ be given by

Y, =acos ot
and the displacement by S, be
Y, = a cos (ot + ¢).

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.

P T4

55/2/RU 13
&collegedunia;
India’s largest Student Review Platform

—



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

light ?
OR

(a) A ray ‘PQ of light is 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+ /98

where 6 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°.

25. (a) fogd wTo @l URHING IS | 39 TH.3TR. (S.I.) A fafgu |
“feoraggfaehl ¥ T=3E 1 T4 fopefl ol 3TrRR A1 W1gH (SAHY) & Had

gs3i & Tt T 8 |7 Toh 3UYh 3GIEVT hl TRAl | S8 A hi e

ity |
@
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(b)  TM3E o ¥H o IUANT g UG hioT foh THEH HAERG Med i

(@Tet) o et fergd-a st HH I i1 2 | 5
3Tl

(a) TRl THT-R dfgehl (wie) quiE o dfud a1l & v =a6eh goad
HIfore | 398 Tohel Tae[q-a9 o Sefl Ocd o fole SeTeh JTed ShifoTg |

(b) YUl ®U H ACENRMA Teh TH Yigehl (Wid) G491 il Teh = a9
(Steh SE YR o) IFERIG WL o6 & B0 & e T 2 | I8 eIM8T
b 30 WIS 4 Gfad Sl ol O Y § PR (Thd) qama |
Hfad Sl o A § A AT | 5

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

“Gauss’s law 1n electrostatics i1s true for any closed surface, no
matter what i1ts 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 is 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.

26. AMIhd ARG bl Feral ¥ Torell I Feall gEMl (TeaqHdiel) @ HRiBN]
g qen krfafY bl TE ST | 380 () THERHE WY (B) Jrehia &,
(i) TH g hIS 1 AT Yhld 7 ?
fordll arRmATd] (TredATHTex) o Tt 3Feh! (1) 9RT GATEdT 91 (ii) dieedl T
gl shl GRS IR | g/ uTiadl | gig ¥ dieedl UTEdl hl S&-1 Taedeh
1 & 2 7 5

HAAT
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(a) ﬁ%ﬁd?vﬂ-dﬁ%adeﬁIﬂTﬂﬂaﬂ%ﬁﬁtﬁ%lgﬂﬁﬁﬁm
Jh T &3 B B % fou u siwe afew &9 #, s — @ed fEw %
39T § TARgu |

399 R s o fopefl arwr () o g § 35! 3 % 3, x gl W
feord, forel fomg P W rachid &1 o ToU saSieh sgcqd shifoiy, If 34
qrer ¥ fogq g vyanfsd & @i g |

(b) T hITVT Tob ST — | HIH &, UfF9RR o RO HIW sl FHTheH
(3TUST) €9 | o,
§4)
o &Y H hy Uk TohAT ST Hehdl 7, Jal 1 39 U538 H BIHL oA dicil
F G 7 | 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, (i1) soft 1iron core ?

Define the terms (1) current sensitivity and (i1) 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
—> —> -
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 1its 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.,

- —
j;B.dlz

where I 1s the total current passing through the surface.
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