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SET-1

Series SSO Code NO 55/1/G
A .

Roll No. ?%ﬁéﬁ s i 3eE

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

wiferes fomma (Sgri=aes)

PHYSICS (Theory)
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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!

55/1/G 3 P.T.O.
Downloaded From: http://www.cbseportal.com



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

Qs A
SECTION A

1. Tt . (ac) uigy #, qeeilvles dieear dm o0 & A AW B —
V = 200 sin 300 t dlce 3R I = 8 cos 300 t UFURR | F1 GREY i Thfd
T 8 AT IR ? SR ST | 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.

2.  HUhIhd GOR HGEAT % WY T sAh ANG § X A1 Y diedl o A

%fF@Q : 1
— X > Y > Al ——
HeST Gohd eIl Hehdl

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

y

—» X > Y Receiver
Message signal Message signal

3.  Torelt <\ < T Ieai <l Fshdl HISATE THM (STeR) & | I1¢ Th 88 i ol
Tuae T S, 9 dE A wied gt qun g (TeR) R yeRr ufafda
B 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 ?

4. 3 SO HIETS o IR (qld) qg1 FE o qR o Ifalg 99 § s’ 7,
T o fopm ugrd & ar i T AfUw g 2 U I I g & forw wwor
fetfay | 1

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

55/1/G 4
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5. U8 SIRG H Th AT (o5 TR 1 & @6 ¥ 715 & | Q a1 P fagati
% o9 forll 31 HucAs 3tew Y feufaw Sfeti & 1= 1 fog = grm 2
3T I hT gfee o fotu sprr ferfgu | 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
+
Y
g o
SECTION B

6. R IRy & I gREmE! T a1 § Wik &’ ug ot gitriya Hifse | a5 wife
& fopm 0 4 Yehe BT 3 ? qisT ok forpq Witk wem & =i @k foggg ama o
ST FTel AT (F=R0T hadl) § ik & i =9 i o 0 Ig TELIH § 1
3 A | ToEd 9T ohl dieedl i Afd 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.

55/1/G 5 P.T.O.
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7. WfsIm & W IcEST TG & Y h qURH 1 T 589 nm & | 39
AT <hl TIAS oAl T b forees foie ¢ sl qreed ot 9 ot 3aqm &
Hul 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.

8.  TUH Uq ol fhHl 9% ¥ 90 cm G W T@I T § | Uh Iqa @iF hl g1 [
f{?ﬂﬁﬁ,ﬁﬁaﬁ%{ﬁ@ 20 cm%,ﬁﬁwaﬁ%aﬁﬂﬂﬁﬁwﬁg |
| ! BiRd gl 1A hIRT | 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.

9. (a) TAraifera Tifsrehm stfufsran # Z 9on A =1 7 Fuif Hifsw -

235 144 A
n+ 92U—> ZBa+ 36X+3n

(b) e s b erfufshen & Wielq den =gl St it He Wi
TEdt B, a1 goad fohd TohR ol H ®YAd 8idT & ? T shiffu | 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.

55/1/G 6
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10. ®Y T Tose FHIfSe foh e oo & s=r fora YR g 2 | 2
AT
IWE ¥ H9R H, 9 i fohm gt yurment (fafyr) =1 3w grar ® 2 @ fofa o
fohd TR o TUT TN T WA BT 8 ? hy AT hy, SHAAT & §F T &
&= SAfeehan st gl d % fow =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,,

@ us A
SECTION C

11. 98 i e qigy 3@ § 10 uF % =R G41E1 s 500 V s 9ol 8 Siiel
T 2 | Fuffa Hifsg . 3

(a) Jedeh (JTeTshH) I goI Tiear qe
(b) I TYT W A& |

55/1/G 7 P.T.O.
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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

12. 16 Q YUY % T IR Hl AISH Th a7 ST 71 8 | FEhI Teh ol & al
it & 9 v faga-aes 9a (3.00.T%.) & TH 9 & & 3R sig fom mn
219 8t T 9 a1 99 uiesfera I | 3@ @t % Rl ¢ aan D & =
fawer=at sma <hifse |
Ife 39 AR I GiT X G dEa18 9 THERH A H1 Th dR &1 fear S
3R 3 T I I JR ST TT 7 6T Teh 41 o i & «ff= sig fean S,

A9 39k Tordl faett o @ T & i fawarar == 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 ?

13. forelt s (IweR) H 65 x 107 4T 1 Thad Jrehid & fem™ 2 | 50 &9 |
T SAFH & O s fum ° 4-8 x 108 m/s T I W YA HAT 7 | T
SHITT foh 389 S 1 99 JATRR T 8 | JATHR HEl H 8k FOH ohl T
Fd HIVT | F1 AGRT Soagia 1 =T T AR et @ 2 Taee HifT | 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.

55/1/G 9 P.T.O.
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14. 3TOIH YUY TG TR TohEl HR-EA W b1 o 39aH & B4 drelt 39 99
A TishareTi o1 &9 § gu v S8 fagq-ares 9a (3.17.T%. ) 3¢9 8ial
2 | Toret Tme & fou 1 - v arfirenetfores osh SRy |
ROl & Ffomd (FW) & fau gerd &1 = w1 & o e @
HETIYUT HTYEUST 1 ool hifaT | 3

YT

899 4 guiq HIfS for Terter IcEsiss SIS (LED) &1 8 S9R™T Sl & 3R
3oehl HRIfAfY 6 e HINT | R duged foEd Sesl i qert |
.3, (LED) % <iF geg @9 fafew | 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.

15. I o fg- M o AfaeRr 9§ Sfed qeon 9o waEeg JawW Thd
ol g Icua o et o i fawarerrll @i&on < g <hifSig 37 3k
ST ST | 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.

55/1/G 10
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16.  TTEGISH YWY o SR o STFEIN o STAN H, ndll (n'h) FHET § FTah TG §Y
forell Sorareia <t TIfaSt Selt (K.E.) & ol =aeieh ocqd shifoe 3T gurise. foh
2

KE = —% W& r,, ndl e &l B 8 | ndi e # foufas st o

8ne 1y

Hefla o= ¢, § w1 Ty B 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 1,

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

17. AND T2 (gR) 991 NOT e (gR) sl eI R & 3TN g gurise fh
NAND 712, AND T2 @1 NOT ¢ &1 (35! 0 §) TaSH 2 | 398 NAND e
! YIq™ FRU{ 18T |

NAND 73l (gRi) ol “|r&ies T S0 hal S1al 2 2 3

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’ ?

18. 3T HIghetd (AM) T % 3cddl B ol TIC i o Toiu ferefl Tt ATgeteh
Teh Sclfeh @ SFTEY | o1 UTgfoTd dohdi o1 81 €9 H JOROT foham ST wehar
2 2 Tse i | 3

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.

55/1/G 11 P.T.O.
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19. (a) Torelt o9 g 6 x 10'* Hz 31afd &1 Ushanll e oo g 2 |
Icdfoid Wk 1 AF 2:0 x 1072 W 2 | 39 9 g 3figad fohae Bl
g Tehve Icdfoia foht SITd & 2
(b) I&f @ H, q ¥1geq X q1 Y o for st fafertor i g (v) &
iy e fawa v, & foae (qftEd) 1 g T g | Ak gl
AT W IAdfad fafereer s quteed s &1, i fohe u1q ), (38 91g
S A ) AT A Hell o FAFLHI DT el BN 2 T HifT | 3

Vo 4
X Y

0-5 1-0 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

55/1/G 12
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20. (a) WM AT fob fopell TR @ 6000 A TUTGEE o1 Tehr=1 311 @1 2 | 39 gLaefl
&1 favre i sma hifsre fraes 1figeres %1 =@ 250 cm 2 |

) @ fufel (feeh) % e 1 gl (Tdfe) 1 mm 2 921 @ 9ef 78 1 m
QW 2 | Tw Bl =er fohadlt B =fe, drfer weha fer
e & Fgr 3tess & ofiat fg-fordt 9 & 10 3Farss wea &1 @ 2 3

(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 ?

21. 9Tg I Th S hl TS 7 7 | THHI T {0 91g o el Soal (TT) & b
T &t fopen T 2 o gE o Bet i iy m e 2 1 B = v omaRa W
AT AT 8 | SHehI FUH 378 Bol o HAW o oFEdd & a9l ecl  heg §
B TORAT B | 30 U 37T % FHTK Ush R T UHEH™ Traehia & B,

oo faemme 2 |
(a) g AU Bodl & o9 UG fag-aes 59 (3.W.UH.) & fou ==
Ted shifeTe |
(b) e fear T 2 T o5 o1 IfaUy ‘R’ ], @ 39 Wk bl A =1 BT 2 3
X X X X X X X X
X X X ?{@_W
X X X
X X X
X X X
X X X X
X X X X X X X X

55/1/G 13 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 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

22. TUFRR o AYehihd INufd Fam & fou =oek fafae | 3ugw® 3qwn 6
TR | THI-SATMA U o Hagwd sl T ShIfT | 3

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

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

55/1/G 14
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TUE g
SECTION D

23. BN 39w e & u fa et foremera @ 104 (qudl) e &1 = 7 | 3HH
TSt A 3H SRHHI-IH Ueh HIgihdl SUER B & | 98 I§ SRt UHId &l T
fop 319 98 Tq 4 AEfhd I gY dod ST B TSH W IS TEGH] hl TR
@ gohdl 3 | foheg, 38 98 10 &1 o1 o6 I8 ST 68 &R Al 8 | 3T I8
T 79 ek @ g1 | ek 3 g6 39 A ol SRl < wrifafy i gl
HeTT <h! THSAT hl Teh ITIET HHT |

frfeTRga st = 3T 4T 4

(a) SEEA % g 991 3Teh! HEfaTY &1 3g@ i |

(b) B qur Iueh fo fieres g welkia g1-al qeail 1 Ieei@ HIY |

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.

55/1/G 15 P.T.O.
Downloaded From: http://www.cbseportal.com



Downloaded From: http://www.cbseportal.com
LCLER |
SECTION E

24. (a) TEWMR FI wEfafy & fagra @ fifge | Swe sm@t it ggerar |

garey fob forell 3=l Tt o ar fohe YR @Ue 9Td 2 |

(b) Terell street grEwiiR & foru, IEeht it qen fgdios Sefaai 4 wU
1 g & vai °, (i) frfa qen fash dieearsti st Gi) frfa qen fesh
g3l o S UG oh TOTT SASTeh ead hivg |

(c) dTEdfdeh JEBINU § ol &7 o E&F Ald A1 8 AT Sl A hdl foha
STl & ? 5

Jrra

(a) I Hecll gIET (TeaHTHet) ST U AHIfhd NG SHEY | §oh B

S 1 figra ffau | so8 T3k T4 g o i 1 o1 T g ?

(b) (i) 9T GATTEAT QAT (ii) Aeedr FuTrar g hl TR ST |

(¢ foret Aeadmfier 1 (i) dieedfier & qen (i) WHiex § FuTaia i & foe
Tk fgr=a sl Tase i | 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

(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 wunderlying principle used in converting a
galvanometer into a (i) voltmeter and (ii) ammeter.

55/1/G 16
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25. (a) YU AN TEdH I INEeHT % GWE B % T STEvEs @l
(wfaaei) o1 Iect@ hHiferT |
(b) U Tortor TR@ i T § WY foh IS Hid & THAONT qufgaTg
frsH =61 3T 3ot Afafers uTed A O fopd YR raT 7 |
(c) 3TEvTeh NG i Tl & T&d H ¥qse hife foh ol stmafies qedq
Sl afeeAT &1 I JhIh dqeli § <y BT 8 | Teh IaTeul ohl

TR | GHEST, foh TehIRh Tt 1 ST TehIfIeh Tehdl o TERUT
(T=rT) | hd B FehdTl 7 | 5

AT

(a) AfC t =0 R fopelt T 1 3R feam = |1, a1 98 quiA & fou ST
3G SATEY o6 ¢ = t, T AT o TR ol BT hl SATHAT T
<1 TR ¥ e TohAT ST Hehall B |

(b) Torelt Tuder oy % foRer Tieaw | weH wiey B Yoy (T=ReT) W foem
A §U A o e W 1 A HIT | iz fop foRet T
o HIEIH H IUadH | IGeh! qUTeed qT HeRUl = "edl @, foheg

3Heh! AT IE! Wl 7 | 5

(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.
Ilustrate giving an example how optical fibres can be employed for

transmission of optical signals.

OR

55/1/G 17 P.T.O.
Downloaded From: http://www.cbseportal.com



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

(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.

26. (a) ‘Togq oo ug 6l gt T | gEeR TE.eTE. (S.1.) AT ffET |

(b)  Torell forgq-&r o 3fawa G W e : E, = ax, E, = 09A E, = 0, 5T& «
T forfier feomis 2 | T quie U ot # wH () 49T @’ B |
3k TAH d O TSI Tl FIHE 1 a1 §eh it e 3TeST

Yiehe hIfST | 5
y

e

n

a a
a

zZ

AT

(a) EHfAWE g8 i g R | wHfava gee o foret fag w foerd-am
i feen 38 formg W 758 & aifireTreaa o= &1t ] 2

(b)  Teret forggq foga o Ror Tmfaya qeai #i gisT | STe=l & g4 % e
H IR THfIYE I8 L 1 & I & 2

(¢ 38 fgga & fau, x & @y fawa v & gfieds =1 gl & forw o o
(ATIG) TRY, & x (x >> 2a), & QA Hl A4 dret W1 &

wrfeE, famg AW — q A g0 B | 5

55/1/G 18
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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.
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