Downloaded From: http://www.cbseportal.com

SET-3

Series SSO Code NO 55/3/G
A .

Roll No. ?%ﬁéﬁ s i 3eE

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

o U SATE HX A o W T H Yfgd I8 19 € |

o THUA H qfe TN HT IR fGU MU Sig TR Hl BH IA-YER F @I85 W
forg |

o FHUA A R oh M IH-TTH 26 T F |

o THUAT TT H IR {TEAT T& & Uge, T 1 hHlTeh 1a9d ford |

o 3IH YH-UA Hl Ugd % U 15 Tre w1 ava fan o B | g9 o foaw gatE
A 10.15 &9 foham SIT@ | 10.15 S & 10.30 S doh S haed IIH-IF I UG
3R 38 AAY & G d IW-YIEIhT T HIg IR T8 faE |

e Please check that this question paper contains 19 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 26 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
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students will read the question paper only and will not write any answer on
the answer-book during this period.
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AT 3397 :
(i) @ FeT A & | 3T F97-97 § 7 26 FHT & /

(i) ST YH-7 5 YT & : GUS 37, TUS &, GUS &, GUS T 3N G5 T |

(iii)) @B HH5JHE JAF H11 JFH 8 | TS THE Jo7 8 J9F 2 3P & |
GUE T H 12 J97 5, T% & 3 37% & | GUS § 7 4 37% &7 % TeaTdIRT J97
BN GIETHY Yo7 8 J9h &5 3F & /

(iv) ¥¥7-97 7 GHT W HIF fd5c9 781 8 | a4, g1 371 arat v 397 4, di7 371
Fret T J97 H 37K i 371 aret dil FeAl § Ak G99 J5T7 1591 T E
oG yol 7 379! 13T T FI7 ' @ FcT Th o & FATE |

(v) T8 FITH § ST i@ Hilas Haare] @& T &1 3991 F G § -

c=3x10%m/s
h =663 x 10734 Js
e=16x10"1C
n,=4nx 107 Tm A™?
g, =8-854 x 10712 C2N1 m2
1

4re
o

=9x10° N m? C2

m, = 9-1 x 1073 kg

=[¢IH 1 GIHH = 1-675 x 1027 kg

I T GodHM = 1-673 x 10727 kg
JTERTG! T&AT = 6-023 x 1023 ¥faq aw #ia

SieaHH FHIdh = 1-38 x 10723 JK!
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General Instructions :
(i) All questions are compulsory. There are 26 questions in all.

(it)  This question paper has five sections : Section A, Section B, Section C,
Section D and Section E.

(iti) 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 :

c=3x10%m/s

h =663 x 10734 Js
e=16x10"1°C

n,=4nx 107 Tm A™?

g, =8-854 x 10712 C2N1m™

1

4re
o

=9 x10° N m? C2

m, = 9-1 x 1073 kg

Mass of neutron = 1-675 x 102" kg

Mass of proton = 1-673 x 1072 kg

Avogadro’s number = 6-023 x 1022 per gram mole

Boltzmann constant = 1-38 x 10723 JK!
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Qs A
SECTION A

1. I SUSR AR o SR (qfe) a1 H & ari & Ifalg 98 d e 7,
T o fopm qgrd & ar Fi T AfE 7 2 U IR A g & forw wrw
ferfeT | 1

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

2. et wHl. (ac) ufmy 4, drfoes dicedr 99T gWT & HEI: AE & —
V = 200 sin 300 t dlce 3R I = 8 cos 300 t UFRR | o1 9itae i Wehld
AT 3 A1 YEHIT 2 Shror i | 1

In an a.c. circuit, the instantaneous 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.  ¥g oMW H U AT fog oW i & Yand quiE W | Q qun P faegai
= o9 forelt 31cq RuTeHes STaw <t feafas Sertet o 3Tt k1 g @ g 2
3T I T gfee o fotw sprwr ferfaw | 1

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.

Q
P

55/3/G 4
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4.  Toreht <\ % T Ieai h1 Fshal HISATE FHE (STER) & | I Th J88 i ol
Tuad e S, @ | A wees g qen amar (deR) foRw wehr aiafia
grft 2 1

The radii of curvature of both the surfaces of a lens are equal. If one of
the surfaces is made plane by grinding, how will the focal length and
power of the lens change ?

5.  ATYehIhd TOR HAEYT % WU U sdleh NG H X q Y &iadi o A

%I'F@'Q : 1
— X > Y > Al ———
TSl Gohd eIl Hohdl

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

—» X > Y » Receiver ——»
Message signal Message signal
Qs o
SECTION B
6. HIY U wyse hifST fop wiemget el A =R fohd TR BT B | 2
HAAT

IWE ¥ 99R H, TR i fhm gt urmett (fafyr) =1 o giar ¢ 2 3@ ol o
fhe TR o TUT HEXUT 1 ITAN BIAT 8 ? hy AT hy SaT33Al & & TSI
a1 SAfehan st gl d % foie =eie fafam | 2

Explain briefly how communication takes place using mobile telephony.

OR

Which basic mode of communication is used in satellite communication ?
Which type of wave propagation is 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) TreifeRa Tifyeh srfufsean © Z qem A w1 A feifa Hifvw

235 144 A
n+ 92U—> ZBa+ 36X+3n

(b) afg s b erfufshen & Wielq qen =gt Sl it He Wi
TEdl B, a1 coaHE fohd TohR ol § ®Y=ad aIdT & ? T8 shifvru | 2

(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 in each nuclear reaction, in what way is the mass
converted into energy ? Explain.

8. Tifgam & TH! IcEs @1 o TN hl qUIeEA &1 I 589 nm & | 39
FAFLH <! Tt Sl 1 ShIfTT & fIT 2 siivett qureed 1 o off 3o &
BT | 2

The wavelength of light from the spectral emission line of sodium is
589 nm. Find the kinetic energy of the electron for which it would have

the same de Broglie wavelength.

9. U UG I TohHl 9% ¥ 90 cm 3O W @ T B | Th Iad o K @ fir=
feufaatt, fmeh = <1 gl 20 cm &, § 96 W %] % a1 fra wfefors s9d 2 |
o 61 ®iehE gl FTd hIfY | 2

A screen is placed 90 cm away from an object. The image of the object on
the screen is formed by a convex lens at two different locations separated
by 20 cm. Determine the focal length of the lens.

55/3/G 6
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10. R 30y & [ 9WETd Uk =@Tetsh § Ve &9 ug @i ufernfya i | a8 vt
& fopm & 4 Yehe BT 3 2 guisT foh forq wiftk weem & =@ a6 forgq e @
ST ITel ARl (=0T shafctt) B Witk &9 ol =0 i o T T8 9w g foh
3 A | foEq 9T <l dicedl i i 3= @1 AT | 2

Define the term ‘power loss’ in a conductor of resistance R carrying a
current I. 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, it is necessary to have the connecting wires carrying

current at enormous high values of voltage.

@ s v
SECTION C

11. 37 & fgferd) v & safqertor ded § e @eon aon sadeg T Tha
forft g Icum faada et & faveasr @ewn i ger Hifse st 3R
ET HIfT | 3

Compare and explain three distinguishing features observed in Young’s
double slit interference pattern with those seen for a coherently

illuminated single slit producing diffraction pattern.

12. ETSGISH WA o SR < ARG & TR 8, ndl (n'h) Fe #§ =6 Fd 3¢
fre saeia 1 TIfasl S (K.E.) & ol =29 =geqd shifsie, 3iit germse, fh
2

KE. = e—,ﬁﬁg,nﬂ%%ﬁﬁﬁﬂ%l ndl e ¥ feufas et &1

8me 1y

et = v, @ o ey 7 2 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

e2

that K.E. = , where r_ is the radius of the n'" orbit. How is the

8me T,

potential energy in the n' orbit related to the orbital radius r,?

55/3/G 7 P.T.O.
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13. AND 72 (gR) a1 NOT 72 (gR) sl T grfvmE o 39T grn guise foh
NAND 72, AND T2 91 NOT ¢ &1 (351 hH §) TaiS 2 | 398 NAND 7
Sl HeIHH Rl ST |
NAND 2 (gRi) ol “@rdfeh e =1 gl JArar 2 2
Using truth tables of AND gate and NOT gate show that NAND gate is
an AND gate followed by a NOT gate. Hence write the truth table of
NAND gate.
Why are NAND gates called ‘Universal Gates’ ?
14. M (AM) T  309F B %l TIE A o foI Forelt o Bl
Higddeh
Teh Sclieh TN@ SATEY | o1 WIGfoTd dohdi o1 SET €9 H JERUT foham ST dehan
7 2 Tuse iU |
Draw a block diagram of a simple modulator to explain how the AM wave
is produced. Can the modulated signal be transmitted as such ?
Explain.
15. I8l ST ¢ GN9Y RG § 10 pF & IR UG &1 500 V 6 qears § el
T 7 | Faffa i
(a) Jedeh (JTeTshH) I oI eTiear qe
(b) T HUTNH T AT |
+ —_
N
i
Cy
=== el B
Cy Cs
+ [+ —[-
+ C4
s
R
+ _
500 V
55/3/G 8
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A network of four 10 uF capacitors is 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.

500V

16. 16 Q Jf0" &% TH AR I AIGH Teh i A1 T 8 | 3! Th STl o Q
it & 9 v faga-aes 9a (3.00.T%.) & TH 9 & & 3R sig fom mn
219 8t TE 9 1 99 uiesfera ife | 3@ ot % R ¢ a9 D & =
favar= sma i |
Ife 39 AR I ©iT X G TEa18 9 THERH A3 Hl Th dR &1 fear S
3R 3t B I I FR ST 7T 7 6T Teh 41 o i & «ff= sig fean S,

ql 319 3Teh ford] Toaerul & 21 o & e favem=ae == g 2 3
D C
R
R R
R
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A 16 Q resistance wire is bent to form a square. A source of emf 9 V is
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 is stretched uniformly to double the length and once
again the same cell is connected in the same way, across one side of the
square formed, what will now be the potential difference across one of its
diagonals ?

D——www»w—C

K
||
9V
17. el orss (IweR) W 65 x 10~ 4T 1 TheHH Fraehid & faemm 8 | 59 &9 °

T Solae & ¥ orread foun ¥ 4-8 x 106 m/s <l =T | YW KT B | T

HITSTT 6 58 Soieria 1 U AR FT 2 | IR ha H 38 ol hl T

1A I | T AGRT Ferare ohl =T T R Ll 7 2 T T | 3

A uniform magnetic field of 6:5 x 104 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 is a circle. Determine its
frequency of revolution in the circular orbit. Does the frequency depend
on the speed of the electron ? Explain.

18. 3G YUY TG SR feohet TR-Te1 T YehT o AT9aH ¥ B dredl 39
TS kTSl 1 HaW § Ui shife, {8 fagq-ames a9d (3.T.T%. ) 3= gl
2 | fordlt Ege & fou 1 - v frenefire ok s |
ROl & Afeed (H) & o g &1 == i & fou steaws @
HETIYUT HTIEUST 1 oo hIfTT | 3

YT

55/3/G 10
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YT H Ui HISU foh T Icosiss SE (LED) ohi 8 sS4/ ST § 31X
soehl HRifafy 6 e fifve | R Jedd foe Sest e o
Td.3.8l. (LED) % o & oy fafaw | 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 it. Draw the I — 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. o1g Sl T S h AR 7 3 | THH Th {0 91g & FoRelt Socl (I7) o heg
T TS fora e 2 o qEu R Bt i TRy e 2 | S @l v s @
AR ST B | $Heh! GUM Y Sool b WA oh aredd @ qd1 Dol oh g o
BRI 8 | 39 UM 31W % Tl U FRR qeT ThEHH grehia &9 B,

e foemm 2 |
(a) g AT Vool % &g NG fagq-ares 9 (3.WH.TH.) & v ==
Ted HIfTT |

(b) 3l fean 2 T o 1 yfaly R’ R, 91 Scudt Witk 1 4 1 8T 2 3

X X X X X X

AT
X

X X X X X X X
X X X X X X X

XXXXXXﬁ

X X X X

X

55/3/G 11 P.T.O.
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A metallic rod of length 7’ 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, 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 X o
metallic ring

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

20. TUFRR &% Uehihd qiuefia fm & fou =ee fafae | sugew e 6
TEIdT O GHI-ITT(HT UE o HEwd bl LI HifT | 3

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

a suitable example, explain the significance of time-dependent term.

21. (a) Torell TSR G 6 x 101* Hz g &1 THavll T 399 8l g |
IcgfId Wk &1 A 2:0 x 1073 W B | 39 |Id g 3NEa fehde i
gfd Gepve Icafid foru S & 2

55/3/G 12
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(b)  I&f @ H, q 91T X q1 Y o T st faferton shi g (v)
iy FR fawa Vv, % e (YiEdE) i g9 T o | A gen
TTq3l T HATfqq Tl o1 qoTeed wwH &1, df fh a1g |, (3 g
S A ) AT TS Hell o FAFHI T e gAN 2 T HifT | 3

VOA

X Y

05 10 v

(a)  Monochromatic light of frequency 6 x 104 Hz is produced by a
laser. The power emitted is 2:0 x 103 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.

VO A

»
»

0-5 1-0 v

22. (a) HM QT forel R & 6000 A qUTEE 1 TehTel 371 &1 & | 39 glaefl
1 faver i wma i fees 1figyas #1 =™ 250 cm |
(b) aW(%ﬁ)%aﬁﬁﬁ@(WQW)lmm%HW@qﬁWIm
@R | Y 5 A SIS fhadll BT =Y, dTfeh Tkl el
Yo o had 3fase & Widt -t G & 10 3f=rss e 71 &k ? 3

55/3/G 13 P.T.O.
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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 ?

LG LR
SECTION D

23. BN 399 e & u ¥y fhet oo A 104 (gudl) e &1 9= 7 | 3HH
TSt A 3H SRAHEI-IH Ueh HIgfhdl SUER B & | 98 I§ SRt UHId &l T
o 319 98 Ud H WElhd A FU Tod AT Y Hgh T ISI JEGH I T
<@ Thal 7 | Tohrg, 30 38 A0 61 o o6 I8 SHE! Y HE A1 7 | 39 Ig
T 9 etk & @1 | freges 4 B8R 39y 1 sl i SEifary @ g
SHedT Tl U T Teh T HMT |

Fr=fafaa aeat & 3w &S - 4
(a) SR % fagra aur 3Teh! wrEifafy &1 3g@ i |
(b) B qur Iueh fo fieres g welkia g1-al qeail 1 Seei@ HINY |

Hari is a student of Class X in a school near his village. His uncle gifted
him a bicycle with a dynamo fitted in it. 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 it 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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LCLER |
SECTION E

24. (a) ‘Toeq oo Ug hl aRETST ST | $HeRT TE.ITE. (S.1.) ATk ffET |

(b)  fopelt forgra-a & a9 fQU M E : E, = ax, E, = 0AATE, = 0, &l «
wsh forfiar foomies 2 | @5l quiie U o O o9 (E) T YN @’ B |
38 Y ad | TS dTel Folad W1 a9l $Heh Hfial T TR
qiEhe I | 5

(a) EAfGWS g3 shi gRATT AT | wAfawa gs3 o fepet farg W forggq-a
1 oo 39 forg W goe o SAfirerraed i gidl 8 ?

(b)  Teret forggq foga o RoT Tmfaya qeai ®i gisT | STe= & g % e
H ITITR TS I8 G 1 & I & 2

(c0 38 fgga & faw, x & @y favya v & ufeda =+ goiv & e v orw
(@) sHRY, TE x (x >> 2a), & A hl A4 gl W1 &

srfem, famg AW — q A g0 B | 5

55/3/G 15 P.T.O.
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(a) Define the term ‘electric flux’. Write its S.I. unit.

(b)  Given the components of an electric field as E; = ox, E;, = 0 and
E, = 0, where o is 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.

1
X
a a
a
Z

OR

(a)  Define equipotential surface. Why is 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), is the distance from the point charge

— q along the line joining the two charges.

55/3/G 16
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25. (a) TEBM I HEGEY & g @ fifge | 3w sm@l il agear &
29risy fop forell St graw i § R fore Tohm U S 2 |

(b)  forelt oTrest grawidR o foru, Igeht waftes qen fodiaes Fefori o
1 g & vai °, (i) ffa qen fasht Sieearsti s Gi) frfa qen fesh

gt & o= AU % foTu =i Sgeua I |

(c) adfdeh JEBIHU H Hol &7 & &I 9l 91 & a1 $h! T Ha fopa
ST 8 2 5

HAYAT
(a) I HScll gET (Hed-Hiet) S Teh AHIfhd NG SHISY, | $Heh 1
S 1 figra fIfau | so8 T3 79 g o i 1 o1 T g ?
(b) (i) &RT TR T (if) Seedr gutfadt gt <t afemst i |

(c)  Torelt TieaAHIeX Wl (i) Alceet | T (i) Vet § ®UT=aNd i & g
TR fgr=a sl Tse hifT | 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 ideal one, deduce the
expression for the ratio of (i) output voltage to input voltage and
(i1) 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.O.
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(a) Draw a labelled diagram of a moving coil galvanometer. State its
working principle. What is the function of a cylindrical soft iron

core used in it ?
(b)  Define the terms (i) current sensitivity and (ii) voltage sensitivity.

(c) Explain the underlying principle used in converting a

galvanometer into a (i) voltmeter and (ii) ammeter.

26. (a) YOI AN Taad hi INERAT & AW BH % [T TEvdsh @l
(wfaeei) o1 Iect@ hHifery |

(b) U FoRTUT oTR@ i WEEaT € SIST foh SIS Hia & THAT HHIGATg

{0 T 39T Ieer fdfars gTed o § ford JhR BT B |

(c) ST ARG h! T § H&Y § T HIg o i T1aie e
# aftEer &1 W TR drgell § hH giaT R | Uk 3erEw ol
TERAT & FHSEY foh TehTiRTeh q=qll b1 STANT TEhITNIeh Hehdl oh JERUT
(=) H Y B Hhd @ | 5

AT

(a) ARGt =0 R forelt T T TR Tz T &1, a1 918 g=hi+ b fofw Sweh
NG TEY b t = t; T T & AR i FEN hl SATHAR T

61 ggIdT 9 yTed TR S gehdr 2 |

(b) Torelt Tuder oy & forer meaw @ weH miem ® YW (TeRr) W feEm
T §Y A o TS [HIH 1 HeATA hIfY | gise fop fopelt a0 =
T HIEH H Uadd § 39eh] qUIeEd d¥T HERO 9 "l 8, TR

3G g & Tt 7 | 5

55/3/G 18
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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 is used in optical fibres.
IMlustrate 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
wavefront at t = 0, its 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

same.
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