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Wﬁ?ﬂ:
(i) @Y F9T AT & | 35 JvI-97 H HT 26 97 E |

(ii) 3TYF-YT &5 YT §: @US 37, G@US ¥, G@US &, &S T 3N GV T |

(iii) @EHHE5IHE TIH H1 HFE | TS THSE JIHE JIH 2 HFH & /
GUE T H 12 J97 &, I9% & 3 3% & | GUE § H 4 37% FH Uh oIk Fo4
AN GUSTHY Yo7 8, b & 5 3P 5 |

(iv) Y97-97 § GHT W HI3 Id5hcq 761 & | T4, 3 7Pl dicd Th 97 H, di7 JHl
JIct UH Y97 H 3K qie 37h1 Jict di+1 J391 7 7=k TI7 YeI7 137 =T 3 |
08 Y971 7 379! 170 70 g7 7 G a7 Uk J97 51 FAT &

(v)  ST&T JTEvIF &1 3719 [HElcTiaad Fifde [Hadiesi & JiHl HT SIIT H THd &

C=3><1081’I]/S

h =663 x 1073* Js
e=16x10"1°C

n =41 %107 TmA™

g, = 8:854 x 1072 CZ N1 m™

1

4 Te
O

-9 x 10° Nm? C*

m, = 9-1 x 107°! kg

¢ Rl GoIHH = 1-675 x 107" kg

TIeiH ol GeIHH = 1-673 x 10727 kg
ANl &A1 = 6-023 x 1023 Iid U™ A1
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 E.

(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 1s 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 :

c=3x10% m/s

h =663 x 1034 Js
e=16x10"1°C
u=41%10""' Tm A™

g, = 8:854 x 1072 C* N1 m™

1
4me
O

-9 x10° Nm? C*

m, = 9-1 x 10™°! kg
Mass of neutron = 1-675 x 107%' kg
Mass of proton = 1-673 x 1072/ kg

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

Boltzmann constant = 1-38 x 10723 JK~!

P T4
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gus A
SECTION A

1. I SUSK A & i (qld) qGT W o dil o Jalg 39E § S &, dl
Y H TohE UQIY o R ohl @IETg ATk @ ? 37T I ohl ¥ o fofu SR
ferfe | I

Two wires, one of copper and the other of manganin, have same
resistance and equal thickness. Which wire i1s longer ? Justify your
answer.

2. foHt wHl. (a.c.) URUA H, dIcIiUleh dicedl ddl 910 < HAS: HE & —
V = 200 sin 300 t dlce AR I = 8 cos 300 t UFR | =T 4@y <hl ehfd
T & AT YEhIT 2 ShIL0T SIf9U | 1

In an a.c. circuit, the i1nstantaneous voltage and current are

V = 200 sin 300 t volt and I = 8 cos 300 t ampere respectively. Is the
nature of the circuit capacitive or inductive ? Give reason.

3. ¥ MW H T gATeHH forrg 1Ay i &7 W@ gwis S 7 | Q a P faega
o oia Tohdl 3Teq RUMcHeh 3TTEY ehl TEATaST a1l o 3= o1 Tag o1 BN 2
3194 I <l gfed e T ST feflgu | 1

\

AV
Y

The figure shows the field lines of a positive point charge. What will be
the sign of the potential energy difference of a small negative charge
between the points Q and P ? Justify your answer.

N
yiis

55/3/G 4

@
Qcollegedunla;
India’s largest Student Review Platform

—



4.  Torelt i o AT Y31 i FIshal BSATT G0 (STR) 8 | Al Teh I53 bl ford e
aude L e S, A o9 <l Bk gl qen amar (Ter) R yeer uftafda
gl 2 1

The radi1 of curvature of both the surfaces of a lens are equal. If one of

the surfaces i1s made plane by grinding, how will the focal length and
power of the lens change ?

5.  SAYchichd HAR YIEAT o GUIT 7T scAleh ARG H X qAT Y (ol s A
fetie - I

X >| Y > ITIUTE]

2 >

- P
Name the boxes X and Y shown in the block diagram of a generalized
communication system :

> X > Q >| Recelver 2
Message signal Message signal
Qus
SECTION B
6. THY H T AHINU foh HIGTEA SATBHT H IR fhd YR BlaT 7 | 2
HAAAT

3UUE H IR H, GaR ki fopd gt gomredt (fafer) =61 3qam gran g ? 39 fafu o
foh® ThR o U1 F=LOT ohl 39N BT 8 ? hy a1 h, SATSAl o gl U=eATAT b
st 3Mfeehdd gieetEd gt d o ot s2sieh feifgy | 2

Explain briefly how communication takes place using mobile telephony.

OR

Which basic mode of communication 1s used 1n satellite communication ?

Which type of wave propagation i1s used in this mode ? Write the

expression for the maximum line of sight distance d between two
antennas having heights h, and h,,.

55/3/G 5 P.T.O.
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7. (a)  THAHIfeRd TR THTHAT H Z 9T A <1 AF Heiia hifse .

235 144 A
n + 92U > ZBa+ 36X+311

(b) Afe g iR Tfufshan & Wield qon =i gl 6l Hean wiidd
Edl 8, I coIu forT Tepr 3ol ° 9T 8IdT 8 ? T8¢ hifoly | 9

(a)  In the following nuclear reaction

235 144 A
n + 92U > ZBa+36X+3n,

assign the values of Z and A.

(b)  If both the number of protons and the number of neutrons are
conserved 1n each nuclear reaction, in what way 1s the mass
converted 1nto energy ? Explain.

8.  TIfSIA o TacHl Scasid T&T o Yokl hl qUlleed ohl A 589 nm & | 39
SAFEIA ohl TS oIl T hIoC ek fiu @ Sl dlTesd ohl {9 i 341 &t
BT | 2

The wavelength of light from the spectral emission line of sodium 1is

589 nm. Find the kinetic energy of the electron for which it would have

the same de Broglie wavelength.

9. Uk UG ol TohHl a%d ¥ 90 cm G W @I T B | Tk 3Iqd @i il ol T
feafaat, fe s 1 gt 20 ecm 2, ¥ 9¢ W a%] & 1 Tae wldfers o9d 2 |
g 1 BIhd gl F1d hITY | 2
A screen 1s placed 90 cm away from an object. The 1image of the object on

the screen 1s formed by a convex lens at two different locations separated

by 20 ecm. Determine the focal length of the lens.

55/3/G 6
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10. R I09 & I 9RETE! Ueh dlcieh H TRk & UG bl INTNG hilold | I8 ITTh
o7 TohE &9 T Jehe BIAT & ? CRIIST Tob Toeld Itk ©9H & =R doh foeq 9/ o
S 9Tl AR (Tl heal) | Itk & ! =9 i o [T I8 31evds & T
3 Al I foglq 91 i aieeal sl 31fd 3= {1 ST | 2

Define the term ‘power loss” in a conductor of resistance R carrying a

current 1. In what form does this power loss appear ? Show that to
minimise the power loss in the transmission cables connecting the power
stations to homes, 1t 1s necessary to have the connecting wires carrying
current at enormous high values of voltage.

Qus g
SECTION C

11. I < fe-fard g & afaertor G+ § Uferd deiun d9m shadeg Yeitd Uehdl
ot gra Icue foddd. e o i [aUeTshRl &l shl qaidl shitely 3T 39ehi
STl <hIWIT | 3

Compare and explain three distinguishing features observed in Young’s
double sglit - mmterference pattern with those seen for a coherently

1lluminated single slit producing diffraction pattern.

12. BI3SISH WA % SR s SR % TR H, ndl (n'h) & | ==l Td §Y
feRet Sotargia ol Tiasl Sotl (K.E.) o [T Sufeh oJcud shitod, 3R gRMSY Tk
2

KE = —— & r,, ndl e ! = 8 | ndf e § feafaw st =

Sme Iy

ST BT v, § 1 G-y 8 ? 3

Use Bohr’s postulates of hydrogen atom to deduce the expression for the

kinetic energy (K.E.) of the electron revolving in the n'® orbit and show
2
that KE. = © _, where r_ is the radius of the n' orbit. How is the
TE T
o 1IN

potential energy in the n' orbit related to the orbital radius r 7
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13. AND 72 (gR) a1 NOT e (gR) hl TcIHH RV o I9IRT gRI S18T Th
NAND T2, AND 72 g1 NOT T2 &1 (361 shH H) TIiSH 2 | 399 NAND e
shl IIH 9ROl §H118T |

NAND ¢ (gRI) sl |TEf=eh I H1 hal SIdl & ? 3

Using truth tables of AND gate and NOT gate show that NAND gate 1s
an AND gate followed by a NOT gate. Hence write the truth table of
NAND gate.

Why are NAND gates called ‘Universal Gates’ ?

14, 3™ AIGAd (AM) 0T o 3¢9 84 hl TISE hid o To1U TehEl TLA HTeTh ohl
Teh Sclh 3TNW SHRY | FT HISield Hehdl 1 T 9 H JHNUT ThAT 1 Hehdl
g ? TS HIY | 3

Draw a block diagram of a simple modulator to explain how the AM wave
1s produced. Can the modulated signal be transmitted as such ?
Explain.

15. & 29U 70 gRgY 3@ H 10 uF % 9I) S91iEl 1 500 V bl 9o 8 el
T g | feifE Him 3

(a)  HIeh. (ATIshH) <hl qod YTRdT dT
(b) Tk HETE U A |

+ —
+ —
.|_ —
Co
__|_ + + |+
C, Cs
+ +| + —_—|—
C
P
+ —_—
_|_ —
+ _
< 500V >
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A network of four 10 puF capacitors 1s connected to a 500 V supply as
shown in the figure. Determine the

(a)  equivalent capacitance of the network and
(b)  charge on each capacitor.

+ S
_|_ S
+ —_—
Cs
__|_ gy
C, Cs
+ +| + ——
C
PO Rk W
+ —_—
_|_ S
+ .
< 500V >

16. 16 Q UqUY = Th R i HAISH Ueh aff ST T & | $Eh! Th YT & QI
il 8 9V ferpaars® 9o (3.00.U%. ) % Uk &I & fo7 s9Er S fean m
g | |id o ol TSGR o1 HIF GHehfcTd shifele | 39 o7 o & C 991 D & &9
[EECIEINIGRCA I el
Ii¢ 36 IR Wik L PHET RT3 F THEFME HIEE hl Toh R 41 T SY
3R 3T T Sl IHT JehR SHIT 7T o el Teh YT b (U b S SIS (GIT AT,

al 379 39 Tondl foerul o @ fo & <t fawaT=ae <= g 2 3
D AMAN C
R
L
R
A AN B
OV
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A 16 Q resistance wire 1s bent to form a square. A source of emf 9 V 1is
connected across one of its sides as shown. Calculate the current drawn
from the source. Find the potential difference between the ends C and D.

If now the wire 1s stretched uniformly to double the length and once
again the same cell 1s connected 1n the same way, across one side of the
square formed, what will now be the potential difference across one of its

diagonals ?

D AN C
R
R
A ANV B
|
9V

17. ThHi s (IFeR) ¥ 65 x 10~ 4T o1 TohaqH Freehid &3 fogd™ 8 | 39 & |
Tsh SAde A7 O orsad fe3n | 4-8 x 10 m/s <l =TT & T Hidl & | TIe
hITTT Teh ST S HZIA 1 IY JaTsh 1 & | ITeh hell H $8eh FUH hl ATl
ATd ShITSY_| &1 AT Seiere shl =Tl W THH il 3 2 T I | 3

A uniform magnetic field of 6:5 x 10~% T is maintained in a chamber. An

electron enters into the field with a speed of 4:8 x 10° m/s normal to the
field. Explain why the path of the electron 1s a circle. Determine its
frequency of revolution in the circular orbit. Does the frequency depend

on the speed of the electron ? Explain.

18. 3ATAYIS YUY AW TR Tl TR-Ue T Jh1IM b 39T § B dTeil 34 diF
o ishAT3T 1 H&T T FUiA shilole SE fa[d-a1es 9l (3.04.T%. ) 379 Bidl
2 | fordt alge & fofu 1 - v Afiremefores ash sATsT |
ROl o Hiotad (F9F) @ U 9g1d &1 999 i o o4 AETS Ql
Hgwqul ATIGUE] 1 It <hiTTT | 3

AT
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TYY H 99 hifST for Teher Icdsish SRS (LED) ohl sl S9TT STl 8 3R

3ohl A h! AT HIWC | JERNT dueied fogd Sedl shl ol |
TdA.3.81. (LED) & o &I a9 Toiiaq | 3

Describe briefly using the necessary circuit diagram, the three basic
processes which take place to generate the emf in a solar cell when light
falls on 1t. Draw the 1 — V characteristics of a solar cell.

Write two important criteria required for the selection of a material for

solar cell fabrication.

OR

Describe briefly how light emitting diode is fabricated and explain its

working. Write three important advantages of LEDs over conventional

incandescent lamps.

19. 9Tq hl Teh B8 ol TETS L 7 | $HI Ueh 161 4T o el Boal (TF) o g
T 151 Toh3T TR 8 3R g8 T80 Socd hl iy W ek 8 | ©8 &l & AGN ¥
SETT Sl & | 3Heh! UM 378 Boal & THAA o obead g adl ool o oheg o

gioht oIl & | 38 HUH 3787 o THT=R Ueh e qYT UhEHH JHehd & B,
o TaeH= 2 |

(a) b qAT Dol & sg YN fIRE-aES 9 (3.UH.UE.) & U =gaieh

e <hIToTg |
(b)  ufe fean w2 fop ©e o1 gfay ‘R’ 2, 1 3cu=l Ik 1 41 =1 BT 2 3
X X X X X X X X
X x//x X x/ 1A
[
X X X X X X
X X X X } X X X
X X X X X X X
X X X X X X
X X X X X X X X
55/3/G 11 P.T.O.
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A metallic rod of length ‘" 1s rotated with a frequency ‘v, with one end
hinged at the centre and the other end at the circumference of a circular
metallic ring, 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)  Obtain the expression for the emf induced between the centre and

the ring.

(b)  Given that the rod has resistance ‘R’, then how much power will be

generated ?

X X X X X o
metallic ring

X X X X

X X/ X X X

Xr X| X X X

X XA X, ¥ X X X

X X X X X X

X X XX X X X X

20. U % SAehihd R W & Tt a9 dIiae | 3ugh 3eEW i
Al 9 GHI-3ATIHG 92 b Hawd ohl TS hiT |
Write the expression for the generalized Ampere’s circuital law. Through
a suitable example, explain the significance of time-dependent term.

21. (a) Torel @SR gRT 6 x 10'* Hz AR 1 THavll YhrT Icdd Bl & |
3cgfeld Ik o1 A 20 x 1073 W 2 | 39 |id g 3fEdq Tehad HIeiH
gfd Behvg Icdfold bt STd & ?

55/3/G 12
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(b) F&I ARG H, g 91qAl X q1 Y o Toiw srmfcd fefereon =6t srgf (v)
iy Tt fawa v, & foeem (afads) =t gl mn 2 | afe ge
Tl 9 A(dd Torfehtun =hl qUICEd F|M g1, d1 fhe o1 ¥, (GH{l 91g
T AT H) 31 A HoAl o FeIdeHl I Icdoid g ? TS shital | 3

Vo4

X Y

>
0-5 1-0 ¥
(a) Monochromatic light of frequency 6 x 10'* Hz is produced by a
laser. The power emitted is 2:0 x 10 W. How many photons per
second on an average are emitted by the source ?

(b)  Figure shows variation of stopping potential (V) vs. frequency (v)
of incident radiation for two metals X and Y. Which metal will
emit electrons of larger kinetic energy for same wavelength of
incident radiation ? Explain.

Vo4

-
0-5 1-0 ¥

22. (a) HH AT foh foret a1 | 6000 A TUTGEH 1 YehTl 31 T8 8 | 3 gL
hl faved =id1 Ta ShIfT Rofeeh 311YgeTe &1 =™ 250 cm 8 |
(b) a%ﬁ@ﬁ(@ﬁ)%aﬁaﬁ@(mﬁﬂﬂ)lmm%ﬁm@ﬁwlm

Q@ T g | Yk T =S Rt g =i, arfe wea e
9eq o sheold 3rass o it fe-ferlt 9ed & 10 3f=se uTed 81 Ieh 2 3

P T4
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(a)  Assume that the light of wavelength 6000 A is coming from a star.
Find the limit of resolution of a telescope whose objective has a

diameter of 250 cm.

(b)  Two slits are made 1 mm apart and the screen is placed 1 m away.
What should be the width of each slit to obtain 10 maxima of the
double slit pattern within the central maximum of the single slit

pattern ?

Que 3@
SECTION D

23. BN A9 Td o I Feoqq Topdl Ta=rme™d § 1041 (SHdl) el &1 B 8 | 39
TS H 3 SHAHI-YE Teh AT3fehed UK H Gf | 98 J& Skt UHT=d 8 T
foh 379 98 Td H HI3iehc] IAd B Sod Al HL Tgh T T TEGAT hl TR
<@ GohdT 8 | Tohe, 39 I TTA 81 A1 Toh I8 ST hd R Hdl g | 364 I8
ge 39 TR1eteh & g@1 | freres 9 g 39 9vH Sl SEHY! i wrRifaiy sl g
$heTT ohl GHSIH I Tsh TGEL THT |

A TARgd w9 sh IR ST 4
(a) SIEEHN & g a7 3Tehl hRTAT & 3gE i |

(b) BN a1 3qe foa5H Rieres g ygieid g1-al el &1 Ieaid hifay |

Hari 1s a student of Class X in a school near his village. His uncle gifted

him a bicycle with a dynamo fitted in i1it. He was thrilled to find that
while cycling during night, he could light the bulb and see the objects on

the road clearly. He, however, did not know how this device works. He

asked this question to his teacher. The teacher considered i1t an
opportunity and explained the working of a dynamo to the whole class.

Answer the following questions :
(a)  State the principle and working of a dynamo.

(b)  Write two values each displayed by Hari and his Science teacher.

55/3/G 14
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Qus g
SECTION E

24, (a) ‘TIEgd FARE UG shl GRHTET SIIWT | SHRT TH.3TE. (S.1.) A i@y |

(b)  TopHil fagd-&sl s He¥a U T2 : E, = ax, E, = 0 A E, = 0, &l «
ush forfla femes 2 | 98T gt U STR@ # o9 () 4N ‘e’ B |
3% Jcdeh dd § o Tl FAad 1 dYT 38k it JuTel as <

IR shifalu | 5
YA
/. /a
< >N
I > X
a a
a
Z
1A

(a) HHIGHS Y3 shI GRUTST ST | GHGWT s3 h Tohdll feirg WX forgd-&ia
<l 1a3 39 foirg W g3 o HiWerrarad =1 il & 2

(b)  Tordll faggd fega o RU GHfaWT Y3l i QUATET | &N 8 g o s
¥ IR Tafaya I8 g-gt 91 & I & ?

(¢) 34 fgga & fou, x & oy fawe vV & qfigds & @4 & fou w om%
(ATAT) Y, J&l x (x >> 2a), & MG Hl IS4 dredl &l

m,ﬁﬁaﬁW—qﬁﬁﬁ%I 5

55/3/G 19 P.T.O.
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(a) Define the term ‘electric flux’. Write 1ts S.1. unit.

(b)  Given the components of an electric field as E; = ax, K, = 0 and
E, = 0, where o 1s a dimensional constant. Calculate the flux
through each face of the cube of side ‘a’, as shown in the figure, and

the effective charge inside the cube.

VA
/. a

<— > 1
I} > X
d a

a
7
OR

(a) Define equipotential surface. Why 1s the electric field at any point

on the equipotential surface directed normal to the surface ?

(b) Draw the equipotential surfaces for an electric dipole. Why does
the separation between successive equipotential surfaces get wider

as the distance from the charges increases ?

(c) For this dipole, draw a plot showing the variation of potential V
versus X, where x (x >> 2a), 1s the distance from the point charge

— g along the line joining the two charges.

55/3/G 16
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25. (a) TEBM sl wEfY & fagma # ffge | swe M@t i gera @
a9iiet fop forell I=MRN TE®ET § dR fre TehR U W4 2 |

(b)  ToREl TRl TEBIHT b foiu, Igehl Wit qon fgdies Hefcral o %
1 I & Uel |, (i) Fid qen Hasft aeearstt 3R (i) Fria qen fash
I3 o o9 3TUTd o [T oleh Scad <hilorg |

(c)  dTEdldeh JEBIHU U HoAl & o &I Ald 41 @ adl 34kl Y hd b
ST B 2 5

HAAT

(a) O Hecil GREYl (Ted-HIet) &1 Teh AMIhd ARG FH13T | $6%
T 1 Trgra e | 390 93w 78 i % SIS &l F1 Jh & 2

(b) (i) 9RT FUTRAT a7 (ii) Iecdl GUTEAT Ygl shl TRUTIT ST |

(c)  TopHl TeaieT &bl (i) dicedier ¥ aT (i) UHIeT § ®UT=id & & g
YITh gl *hl TI hlNT | 5

(a)  Write the principle of working of a transformer. Show, with the
help of suitable diagrams, how the windings of a step-up

transformer are done.

(b) Assuming the transformer to be an 1deal one, deduce the
expression for the ratio of (1) output voltage to input voltage and
(11) output current to input current in terms of the number of turns

in the primary and secondary coils.

(c) What are the main sources of energy loss in actual transformers

and how are these reduced ?

OR

55/3/G 17 P. T,
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(b)
(c)
26. (a)
(b)
(c)
(a)
(b)
55/3/G

Draw a labelled diagram of a moving coil galvanometer. State its
working principle. What 1s the function of a cylindrical soft iron

core used 1n 1t ?
Define the terms (1) current sensitivity and (11) voltage sensitivity.

Explain the wunderlying principle used 1in converting a

galvanometer into a (1) voltmeter and (11) ammeter.

qUl AN YUedd hl GREEAT o §Wd g4 s T 31eaedss v
(Sfqeet) 1 3eai@ hifaT |

Teh TohT0T 3T <hl WET § I1SY foh SHI3A hid & GHIVIE HHIGSS
SIsH o1 3T 3oer Ufdfers yred & | fope YR BiaT 2 |

HFYIh ARG hl AT § H&Y H LI hilC foh Ui ATAeh G
bl GREEHAT 1 ITAT UM q=q37 § hd Bl & | Th IS i
HERIAl | HSATST Toh YehTiSTeh. ATl bl SUANT JehliReh Hehdl oh JHIUI
(F=roT) | hH B Tehal B |

AT

i t = 0 U Tohdll T Rl TR TeAT =T &I, dl T8 G2 o oIl ITh
G BT Toh t = t; 9 AU oh ThR i B hl SATHAT LT
6! FEar ¥ qred fohan ST Tehal 8 |

ferdl THae TUTH o ol HITAH § 9o AIEAH § ToT (H=i0T) W =
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(a)  State the essential conditions for the phenomenon of total internal

reflection to take place.

(b) Draw a ray diagram to show how a right isosceles prism made of

crown glass can be used to obtain the inverted image.

(c) Explain briefly with the help of a necessary diagram, how the
phenomenon of total internal reflection i1s used in optical fibres.
[llustrate giving an example how optical fibres can be employed for

transmission of optical signals.
OR

(a) Draw a suitable diagram to demonstrate that given the shape of a
waveiront at t = 0, 1ts shape at a later time t, can be obtained

using Huygens’ geometrical construction.

(b) © Consider the propagation of a plane wavefront from a rarer to a
denser medium and verify Snell’s law of refraction. Show that
when a wave gets refracted into a denser medium, the wavelength
and speed of propagation decreases but the frequency remains the

Sallle.
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