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(i) @5 FeT A & | 3T F97-97 § 7 26 FHT & /

(i) STYFH-7 35 YT & : GUS 37, TUS &, GUS &, GUS T 3N G5 T |

(iii)) @B HHE5JHE JAF H11 JFH 8 | TS THE JoH 8 JI9H 2 3P & |
GUETH12 J97 8, J9% $ 3 HFH & | GE T H 4 37% BT U JoIreIRa Jo7
BN @GS ITH3 yo7 8 Jdh 55 37 5 /

(iv) ¥¥7-97 7§ GHT W HIF facq 781 8 | a4, g1 371 arat v 397 &, a7 371
Fret T J97 H 37K i 3] aret dil FeAl d Ak G99 J5T7 1591 T E
o8 yol 7 379! 13T T FIT F 8 FIcT Tk 9 & FATE
(v) T8 FVTF §l ST e Yilas Haare] @& Fr1 &1 3991 F & § -
c=3x108m/s
h =663 x 1072 Js
e=16x10"19C
n,=4nx 107 Tm A™?
g, =8-854 x 10712 C2N1 m2

1

4re
o

=9x 10 Nm?2(C2

m, = 9-1 x 1073 kg

=[ZIF 1 GoIHH = 1-675 x 1027 kg

I T GoIHH = 1-673 x 10727 kg
JERTG! F&AT = 6-023 x 1023 ¥fdq aw #ia

SieeaHH FHIdmeh = 1-38 x 10723 JK!
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(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™2

1

4re
o

=9x 10 Nm?2(C32

m, = 9-1x 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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SECTION A

1. Tt . (ac.) uigy #, qceililes dieear dm O & A AH B —
V = 200 sin 300 t dlce 3R I = 8 cos 300 t UFURR | F1 GREY i Thfd
T 8 AT IR ? R0 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 o WY T sAh ANG § X A1 Y died o A
%fF@Q : 1
— X » Y > AE ———>
T3 Hehd HeTT Hehel
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.  foreft <im & g1 gsai <l asha BISATE 9H (FUR) & | I U IS i forE
Tuae e fen S, 9 E A wied gt a9 gwar (JeR) R yeRr ufafda
gt ? 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 HIG (dld) q>1 HIE o6 qR o Ifalg 99 § s’ 7,
T ¥ fopm ugrd & ar Fi T AfUew g 2 Ud I I g & forw wwor
fetfag | 1

Two wires, one of copper and the other of manganin, have same
resistance and equal thickness. Which wire is longer ? Justify your
answer.
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%WWWWW@E@HW&%WW%@W@W?
I I I gfee & fore wror feafin | 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
bP
+
Y
e o
SECTION B

6. R Iy & I YWETE Ueh AT § Wik &F U bl qRING Hife | 98 wie
& fopm & 4 Yehe BIaT 3 ? gisT ok forgq Witk ©em & =i ek fogga amr
ST 9Tl IR (FeReT sheeti) | Wk & Wi =0 i & ot I8 77w 8 fh
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.
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AR Bl TSt Sl FTd <hifore fSaes fofe ¢ sifeft atreed 1 o ot gan &
B | 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.  TH Uq ol fhHl 9% ¥ 90 cm G W T@I T § | Th Iqa @iF hl g1 [
ﬁaﬁﬁ,ﬁqﬁ%aﬁaaﬁ@ 20 cm%,ﬁﬁwaﬁ%aﬁﬂﬂﬁﬁwﬁg |
| ! BiRH gl F1d 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 Tifsehm stffsran # Z 9on A =1 7 Ruifa Hifsw -

235 144 A
n-+ 92U—> ZBa+ 36X+3n

(b) ARG yds Tfyhi Afufshan & Wi denm =Jeiai gFi 1 Hea Tiferd
TEdl 8, 1 ZoIH fohl TR ol H YR Bl & ? T <hIfaY | 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.
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fohd YR o TUT TN T ST BT 8 ? hy AT hy, SHAAT & §F Tl &
&= SAfeehan st gl d % fow =eie fafen |

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,,

11.

T 7 | fgif@ ik

@ us |
SECTION C

(a)
(b)

Bsraee

qeTeh (STcAshH) <l o aTiar ae
Tk BTG T 37TaT |

500 V
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ire. Determlne the

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

500 V

12. 16 Q YUY o T IR HI AISH Teh a7 ST 71 8 | FEh! Th ol & al
it & 9 v faga-aes 9d (3.00.T%.) & TH @i &l 9 AR sig fem mn
2 | EId 9 ol TS 9T T A Giehfeid shifoig | 8 o o & C 91 D & o™
favaT= FTa i |
Ife 39 AR I GiT G TE18 9 THERH AR H1 Th dR &1 fear S
3R 3 B I I R SHIT TT 7 6T Teh Y1 o R & «fi= g feon S,

ql 379 3Teh ford) faerul & <1 foT & = fawer=ar <= grm 2 3
D C
R
R R
R
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counelreu 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. foreft s (IweR) H 65 x 107 4T 1 Thad Frehid & faem™ 2 | 30 &9 |
Tsh Soiae & ¥ oTread foum § 4-8 x 108 m/s <l =T B YA AT B | T
ST foh 389 ST 1 9 JATRR AT & | IR HEl H 8k FOH ohl ST
F1d HIVT | 1 G soagia 1 = TR AR Lt @ 2 Toee 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.
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TS TTshaTeTl 1 H&Y § guiH v S8 fagq-ares a (3.T0.T%. ) 3¢9 8ral
2 | Toret Tme & fou 1 - v rfirenetfores osh SRy |
ROl & Ffomd (FW) & fau gerd &1 = w1 % o e @
HETIYUT HTYEUST 1 Ioaid hifT | 3

YT

899 4 guiq HIfS for Termer IcEsiss SRS (LED) &1 8 s-R™T Sl & 3R
3oehl HRIfAfY 6 e HINT | R deged foEd Sesi i qert |
Td.3.8. (LED) % i 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. & o fg- M o Afaewr Jed 4 i aeon 9 waEeg JiwW Thd
o g Ic9a foaeH e o i faweTeRil @&l i ga hITg TR ITeh!
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.
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Liagir an TS el (KE.) & folu aeieh gcqd shifoe 31 gorise, fh
2

KE = —% W& r,, ndl e &l B 8 | ndl 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 1y

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

17. AND T2 (gR) 991 NOT e (gR) sl eI R o 3TN g gurise fh
NAND 72, AND T2 qe1 NOT 72 &1 (35! 0 §) TIiSH 2 | 398 NAND T
! YoIq™ FRU{ SH1ET |

NAND T3l (gRi) o1 “|reie T S0 hal SIal 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 ferell Teat ATgeteh &
Teh Sclfeh TNE SATEY | o1 WTIgfoTd dohdi o1 81 €9 H JERUT foham ST wehar
3 259 il | 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.
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EBEFIII'FI2O><10 W 2 |s‘er"aﬁ?r‘g:m
[ N TR

(b) I&f @ H, q ¥1qq X q Y o o1 st fafertor shi g (v) &
iy e fawa v, & foae (qfEdT) g T g | Ak gl
AT W 3Adfad faferwn s quteed s &, i fohe a1q |, (38 91g
S AT ) AT A Hell o FAFHI T Scdoid BN 2 T HifT | 3

Vo 4
X Y

0-5 1-0 4

(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.

Vo4

0-5 1-0 v
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ol IeHg &1 3T <hIfSTe freeh S1firgwarss &1 = 250 cm ® |
o) @ fufel (feeh) % e 1 g (W) 1 mm 2 921 @ 9ef 78 1 m
P W 2 | TE B Sl =e fehalt B =fe, drfer weha fer
I o g 3fems & i R It % 10 3fase v & | 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 B hl TS 7 & | THHI Th {0 91g o fohell ool (TT) & g
T Tt fopen T 2 o qE o St it afitfy W feem B | B @ v omafa W
AR AT 8 | $Heh! JUM 3 ool b GHAA oh aFedd @ qdT Dol oh g o
BT TORAT B | 39 U 3T % FHIK Ush R U1 UHEH Traehidl & B,

oot faemme 2 |
(a) g AU Bed o s UG fagg-aws 59 (3.W.UH.) & o =I5
Ted shifSTe |
(b) =fe fear B foF S 1 gfqUy ‘R’ B, O Scu= 1fxh 1 {9 =41 B 2 3
X X X X X X X X
x X X ?('I@-W
X X X
X X X
X X X
X X X X
X X X X X X X X
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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 )
B 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 Aehihd INUfd W & fou =oek fafge | 3ugw® 3qwn 6
HERAT 8 TAI-STTA IS o Hawd ohl T hIfT | 3

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

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

23. BN 39w e & u fya fordlt foemerm @ 104 (qudl) e &1 9= 7 | 3HH
TSt A 3H SRHHEI-IH Ueh HIgihd SUER H & | 98 I§ SRt UHId &l T
fop 319 o8 Tq 4 AEfhd =T gY dod AT B TSH W IS TEGH] hl TR
@ gohdl 3 | foheg, 38 98 10 781 o1 o6 I8 Sl 68 &R Al 8 | 3UH I8
T 79 ek @ g1 | ek 3 g 6 39 A ol SRl < wrifafy i gh
HeTT <hl THSAT hl Teh ITIET HHT |

frfeTRga st = 3T e 4

(a) SRHEA & g 997 3Teh! HEIfa(Y &1 3g@ i |

(b) R qm 39 fosi frere gy eRia Q- Hodi o1 Soch@ hitg, |

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.
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SECTION E

24. (a) TEBMR H HECY & g # fafau | Swgw smal i wgear 9

29risy fop forell St graw i § R fre TR oS S & |

(b) Terell street grEwiiR & foru, IEeht it qen fgdios Sefaai o wU
1 g & vai °, (i) ffa qen fasht dieearstt s Gi) freta qen fash
g3l o S IUTT oh OTT SASeh ad i |

(c) dTEdfdeh JEWBINU § ol &7 o E&F AId AT 8 AT S A hdl foha
STl & ? 5

Jrra

(a) o Hecl g (TeaHIHer) ST Ueh AHIfhd ARG SAEY | $9oh H1
S 1 figra fIfau | so8 T 79 g o hig o1 o1 T 3 ?

(b) (i) 9T GATTEAT QAT (ii) eedl FuTlear g hl AT ST |

(c) Torelt feamieT =l (i) diceHIe & T (i) Vet # ®uT=aid & & fau
TR 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 wused in converting a
galvanometer into a (i) voltmeter and (ii) ammeter.
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(ITAEHT) T Iect@ HITTT |
(b) U Tortor TR@ i T § ST foh IS Hid & THHONT qufgaTg

s 1 ITANT Il Uldalerd UTed o | fohE YR BiaT 7 |

(c)  3TEvTeh NG i TRl § T&q H ¥qse Shifu foh qui stmafies queda
I giEeT &1 ITANT YT g ¥ HH BT ¥ | Uh 3T i
TERAT ¥ THSATST foh TehTidTeh Tl b1 IUANT YehTi3Teh Hehdl oh THNUI
(F=oT) ® <y B Hehdl B | 5

AT

(a) It =0 R fopelt T 1 3R feam = |1, a1 98 guiH & fou ST
3G FATEY o ¢ = t, T A o TR ol BT hl SATHAT FTET
<1 TR & e TohaT ST Hehall B |

(b)  Torelt Tuder Ty % foRer ieaw | weH mie B Yoy (T=ReT) W foem
A §Y A o e I B A HIT | gfse fop foRet T
o HIEIH H I9adH | 3Geh! qUTeed a1 HeRUl = Hedl @, foheg
3Heh! ST I8! 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
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wavewvny 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) ‘fogq oo ug 1 aiaTsT T | gEeR TE.eTE. (S.1.) AT ffET |

(b)  Torell forgq-&r o fe@a G W e : E, = ax, E, = 0 GA E, = 0, 5T& «
ws forfier feomis @ | T quie T ST # wH () ST @’ B |
3k TAH d O TSI el FIHE 1 q9T §eh it T 3TTeST

Yiehe hIfST | 5
y

&

n

a a
a

zZ

AT

(a) EAGWE g3 shi IRATT AT | gHlaWE 53 o fepet forg W forga-ar
I feon 38 formg W T5e & aifirerread = &1t ] 2

(b)  Teret forggq foga o RoT TmfaYa qeai ®i gisT | STe= & g % e
H IR TS I8 gL 1 & S & 2

(¢ 39 fgga & fau, x & @y fawa v & ufieds =1 gl & forw ws o
(ATIG) TRY, TE x (x >> 2a), & QA I A4 dqret W &

srfem, famg AW — q A g0 B | 5
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(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.

e

n

a a
a

zZ

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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