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c=3x10%m/s

h =663 x 10734 Js

e=16x10"19C

n,=4nx 107 Tm A™?

g, =8-854 x 10712 C2N1 m2

1
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o

=9x10° N m? C2

m, = 9-1 x 1073 kg

=[¢IH 1 GIHH = 1-675 x 1027 kg

I T GoIHH = 1-673 x 10727 kg
JERTG! F&AT = 6-023 x 1023 ¥fdq aw #ia
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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™2

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 10727 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

Ife SeR HIeTS o W (dTd) qm i & Iri & Jfeiyg 99 § sUer &, d
T o fopm qgrd & ar i T AfE 7 2 U IR g & forw wrw
ferfe |

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

fret THl. (a.c) TfUy #, TN dleear qUT G % HES: HH § -
V = 200 sin 300 t dlce 3 I = 8 cos 300 t VTR | T it 1 wepfd
TS B 37 IEHIT 2 Rl ST |

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.

TR AN T Teh YT foirg ITTeT o1 & [@T 3113 T & | Q a1 P fermgati
= o9 forell 31cq RuTeHes STaw <t fedfas Sertet o 3Tt <1 g @ g 2
9 T T gfee  forw o fafem |

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




4. ol <@ & AT geat i skt FsATd TuH (FUER) & | A T I8 i o
Tuad e S, @ | A weeE g qen awar (JeR) foRw R afafia
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.  SAUhIHd TER FGEA o GUMT U scAfeh IR@ H X qA Y Siddi o W
feflau - 1
T X Y IS —
T3 Hehd HTT Hohel
Name the boxes X and Y shown in the block diagram of a generalized
communication system :

—» X > Y » Receiver ———»
Message signal Message signal
Qus d
SECTION B
6. EaY U Tyse hifvw for Aiamser Selieit § F=r fre IohR giaT 2 | 2
AT

3IWE ¥ 99R H, TR i fhm gt yormett (fafy) w1 swm giar & 2 3@ ol o
fhe TR o TUT HXUT T ITAN BIAT 8 ? hy GAT hy SaT5Al & & TSI
a1 SAfehan st gl d % foaw =eie fafan | 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.



7.  (a) Taeifena miftehi arfyfsren @ Z 9o A w1 = fwifa Fifse

235 144 A
n+ 92U—> ZBa+ 36X+3n

(b) afg s T erfufhen & Wielq qen =gl Sl it He Wi
TEdl B, a1 goaHE fohd TohR ol § ®Y=ad BIdT & ? T shifvru |

(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! IcEsH @1 o T hl qUIeEA &1 I 589 nm & | 39
FAFLH ohl Tfesl ol 3d hifsre frees fog @ siveht quresd 1 99 off a1 @
= |
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. UHh UG I TohHl 9% ¥ 90 cm 3O W @ T B | Th Iad o K q fir=
fﬁﬂﬁ?ﬁ,ﬁqﬁiﬁ?ﬁ@ 20 cm%,ﬁﬁqtaaé%aﬁﬁuﬁﬁwaﬁ% |
o ! HishE gl T4 HIMT |
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



10. R 30y & [ 9WETE Uk =Tetsh § Ve &9 ug @i ufernfya s | a8 vt
& fopm & 4 Yehe BT 3 2 guisy foh forq wiftk weem & =@ aek forgq e @
ST ITel ARl (=0T sherctt) B Witk &9 ol =0 i o [T T8 9w 8 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 & fgford) v & safqertor ded § Ut ceon qon sadeg W Thd
forft g 3Icum faada ded & faveasr @ewn i gor Hifse st 3R
TET 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. BTESISH WA o SR < ARG & 3TArT 8, ndl (n'h) Fa #§ =oH Fd 3¢
fre soaeia 1 TIfast St (K.E.) & ol =29 =geqd shifie, 3t germsu, foh
2

KE. = e—,ﬁﬁg,nﬂ%%&‘l’[ﬁﬁﬂ%l ndl e ¥ feufas et &1

8ne 1,

Feft = 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 1,

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

55/3/G 7 P.T.O.



13. AND 7 (gR) a1 NOT e (gR) sl T grivmE o 39T grn guise fob
NAND 72, AND 712 a1 NOT T2 &1 (36t shH H) T 8 | 3898 NAND e
! FIHM GRM ST |

NAND 72 (gRi) ol “@rdfes e I gl Jrar 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. STM AEMAd (AM) TUT % 3¢9 B ohl TS i oh foTC fohelt T AIgAS ol
Teh Sclieh N@ SATEY | o1 WTGfoTd dohdi o1 SET €9 H JERUT foham ST dehan
8 7 Te hifvT |
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 eT ¢ qRuY AR@ H 10 uF % =) GUiE s 500 V 6 9o ¥ Sien
T 3 | Feifa i
(a) ieaeh (SITcTshH) i o GTiar ae
(b) T HUTNH W AT |
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16.

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.

500 V

16 Q Uy o Th AR I HIGH Teh I SR TR 8 | THh! Th Yl & al
it & 9 v faga-aes 9a (3.00.T%.) & TH 9 & & 3R sig fom mn
219 8 ot T 9 1 49 uiesfera I | 38 it % R ¢ qwn D & dfi=
favara sma i |

Ife 39 AR I GiT R G TE18 9 THERH A3 h1 Th dR &= fear S
3R 3 B I I FHR SHIT 7T 7 6T Teh 41 o i & «fi= g feon S,

ql 319 3Teh ferd] Taervl & 21 o & e favem=ax == g 2 3
D C
R
R R
R
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17.

18.

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

|
||
9V
foreht s (TR) W 65 x 10~ 4T o1 ThamH Freehia & foemm 8 | s a9 o
Teh SAFE & B oireaq oo 0 4-8 x 10° m/s <l =Tel | Ja91 a1 8 | TS
HIRTT 5 30 39 &1 99 JATHR FT 7 | JAR HaT H g =[O T A
1A I | T AFRT Ferare ohl =T T R Ll 7 2 T I |

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.

JATIYTH INUY ARG TR hH TR-AT W T o YA & & areft 34 oA
TS RT3l 1 Haw § Ui shife, {8 faegq-ames ad (3.T.T%. ) 3= gl
2 | fordlt ege & fou 1 - v firenefire ok sAmE |

ROl & Afeeq (H) & o g &1 == o & fou steaws @
HEwEqUl HTIGUE! 1 Ioai@ hifT |

YT
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YT H Ui U foh T Icosiss SIE (LED) hi 8 sS4/ ST § 37K
soehl HRifafy 6 e fifve | W Jedid foe Sest et o
Ud.3.8l. (LED) % oiF & oy 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.

19. o7g Sl T S h AR 7 3 | THhT Th {0 91g & TRt Socl (I7) o heg
T TS fora e 2 ofR qEu R Bt i TRy e 2 | S @l v s @
AR ST B | $Heh! gUM Y Sool b AUAA oh aredd @ qdT Dol oh g o
B TSI 8 | 39 SO 319 % T U fRR qUT ThEHH greehia &9 B,
oo foemm 7 |

(a) g AT Vool b &g NG fagq-ares 9 (3.WH.TH.) & ol ==
ITed I |
(b) 3 fean 2 T o 1 yfaly R’ R, 91 Scudt Witk 1 4 =1 8T 2 3

X X X X X X
xg;n@_

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
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20.

21.

55/3/G

A metallic rod of length ' 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

UfFRR o AIehihd qiuefia fm & fou =iee fafae | sugew e 6
HEHAT 8 GHI-3AT( UG o Hewel bl T I |

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

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

(a) el SR R 6 x 10 Hz 3Tgfd 1 Thavll T 394 BT @ |
3IcgfId Wk &1 A 2:0 x 1073 W B | 38 |Id g 3NEa fehae i
gfd Gepve Icafoid foru Sia & 2

12
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(b)

(a)

(b)

(a)

(b)

T ARG H, ¢ 913l X qA1 Y o T i ferfertort sh 3T (v)

iy FR fawa Vv, % e (YiEdE) i g9 T o | A gen

TTq3l T HATfqq Tl 1 qiTeed wwH &1, 1 fh a1g |, (3 g

S AT ) AT TS Hell o SAFHI T Scdoid BN 2 T HifT | 3
VOA

X Y

05 10 v

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 ?

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 10 v
A A fob forel TR & 6000 A TUTCE <1 bl 311 @M 2 | 36 gLamit
1 faveT diwr wma i fees 1figyas #1 =@ 250 cm |
a%ﬁﬁ(ﬁ%ﬁ)%aﬁaaﬁ@(méw) 1 mm%?ﬁ’ﬂ@t@cml m

P W 2 | Tw Bl =er fehadlt B =mie, drfer weha feR
Yt o o 3ferss & i 5ot Ted % 10 3farms wr= & w9 2 3
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23.

55/3/G

(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

g 39 e oy e fopeht fammera @ 1060 (godl) e o1 9 8 | 39
TSt A 3H SRHHEI-IH Ueh HIgfhdl SUER B & | 98 I§ SRt UHId &l T
o 319 98 Ud H WElhd A FU Tod AT L Hgh T IS] JEGH Hl T
@ Thal 7 | Tohrg, 30 38 A1a 61 o o6 I8 SHEl Y HE A1 7 | 39 Ig
e 0 et @ uw | feres 9 B8R % 3@ g 1 seAm i srifafy @ g
SHedT Tl U T Teh T HMT |

(a) SR & fagra aur 3ueh wrEifafy &1 3g@ i |
(b)  BR qu1 Iueh fo fRieres g welkia g1-al qeaii 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.

14



24.
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(a)

(b)

(a)

(b)

(c)

Qus g
SECTION E

“Torgq Foed’ 9g hi IRETT ST | 8T TELITR. (S.1.) 9 fofen |

fopeft forgga-am & fa@d fQU e : E, = ax, E, = 0AATE, = 0, 5@l «
wsh forfiar foomes 2 | 95l quiie U o § o9 (FE) T YN @’ B |
38 Y ad | IO dTel Folad W a9l $Heh Hfial T TR
qRehe SHIfT |

THfIYE g58 i TRATT T | FHlaYE 88 W feRet fag W fegd-ae
1 oo 39 forg W gse & SAfirerraed i gidl 8 ?

forelt forggd, foga om0 Tmfava st =it gifsw | omawit & ¢ft % e
H ITITR TS I8 gL 1 & I @ 2

39 fggd o Tolu, x o 919 fawa V & qiEdd &l goiH & ot T T
(@) sHRY, TE x (x >> 2a), & A hl Aed gl W1 &

31gfe, forg AT — q @ g 7 |

15 P.T.O.



(a)

(b)

(a)

(b)

(c)

55/3/G

Define the term ‘electric flux’. Write its S.I. unit.

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

Z

OR

Define equipotential surface. Why is the electric field at any point

on the equipotential surface directed normal to the surface ?

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 ?

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.

16



25. (a) TEBM I HEGEY & g & fifae | wgw sm@l il agear &
29risy fop forell St giaw i § R fore Tehm oS S 2 |

(b)  forelt oTrest grawidR & foru, Imeht waftes qen fodiaes Fefori o W
1 g & vai #, (i) ffa qen fasht dieearsti s Gi) frta qen fesh

gT3Tl o o= ITUTd o foTC =sieh Fcdd hIfT |

(c) ATEdfdeh TEBINU H Hol & & &I 9l 91 & a1 $eh! T ha foha
ST 8 2 5

HAYAT

(a) I HScll gET (Hed-fiet) S Teh AHIfhd NG SHISY, | $Heh 1
S 1 figra fIfau | so8 T3 79 g o i 1 o1 T g ?

(b) (i) €T GUTIEAT AT (ii) Seedr GuTradT gl i qiumT i |

(c)  Torell AoaHHIeX I (i) dicedied | T (ii) UTHIX H TUANd i o g
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

55/3/G 17 P.T.O.



(a)

(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 is the function of a cylindrical soft iron

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

Explain the underlying principle used in converting a

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

U AN T I GNESAT o d¥d B W fau STewEe sl
(wfaeiei) o1 Iect@ hHifery |

T o0 @ 1 HERIAT | SRS foh SHISA hid o THbNT FHIGETE

{0 T 39T Ieer fdfars UTed o § T JehR BT B |

A ARG hH! Tl & G&9 7 wose Hifw fop quf 17afes wad
# aftEer &1 Sw eI drgell § hH giaT R | Uk 3erEw ol
el & FHSATEY foh TehTiRTeh q-qil o1 STANT TEhITNIeh Hehdl oh JERUT
(F=RT) H ¥ Bl Hehdl 3 |

AT

e t = 0 T ToRet IO 1 AR T T 7Y, a1 T8 g W I IugH
G FAEY b t = t; T T & TR i FEN hl SATHAR T

61 ggdT 9 yTed TR 51 gehdr 2 |

forelt Tmder Ty o foRer WM | e wery § Y9y (T=R0T) W
T §Y A o TS HIH BT HeAqd hIfY | gise fop fopelt a0 =
T HIEH H Uadd § 39eh] qUIeEd a¥T IO A "l 8, foheg

3IGh! M J&! &l 2 |
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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.

55/3/G 19 P.T.O.



MARKING SCHEME
SET 55/1/G

Q. No. Expected Answer / Value Points Marks | Total
Marks
Section A
Set1,Q1 Capacitive Yo
Set2,Q5 | Reason: As current leads voltage ( by phase angle = ) 1,
Set3,Q2 2 1
Set1,Q2 X — Transmitter Ya
Set2,Q4 Y - Channel Ya
Set3,Q5 1
Set1,Q3 Focal length gets doubled. Y5
Set2,Q2 Power is halved. Y2
Set3,Q4 1
Setl,Q4 Copper wire is longer. Yo
Set2,Q3 Reason: pcle = pmlnm (as pl = constant)
Set3,Q1 wle> Ly v pm > Pe Y
1
Set1,Q5 Positive Y2
Set2,Q1 Reason: Negative charge moves from a point at a lower potential energy to Yo
Set3,Q3 one at a higher potential energy.
1
Section B
Set1,Q6
Set2,Q7 Definition of Power loss Y
Set3,Q10 Form in which the power loss appear Y
Proof- (To minimise power loss in transmission cables 1
Voltage should be high)
Electrical energy lost per second in the resistor, is Power loss 1,
~ Power loss appears in the form of heat/ e. m. radiations. 1
Consider a device ‘R’, to which power P is to be delivered via transmission
cables having a resistance R, , Let V be the voltage across ‘R’ , and | be the
current through it, then
_ P v
P=VI o= v 2
Power dissipated in the cable (P;) = IR,
P?R,
oW P vz %)
-~ Energy transmission, at high voltage, minimizes the power loss. 2
Set1,Q7
Set2,010 Formula_ o 1
Set3,Q8 Calculation of kinetic energy 1
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_h__h
p ,/Zm Ek
Je—

2m Ey

(6.63 x 1073%)2

© 2x9.1x10731 x (589 x 10-9*
=6.95 x 10725
Alternatively ,E, = 4.35ueV

E

Y2

Yo

Yo

Yo

2
Set1,Q8
Set2,Q6 Formula Ya
Set3,Q9 Calculation & result 1%
1 1 1
FTv %
: 1 1 1 1
M Fo90-u —u  90-u u )
.. l 1 _ 1 _ 1 r 1
(if) f o 70-u  —(u+20) 70-u = u+20 (2)
Solving eq™ (1) and (2), u=35cm Yy
Using lens formula
f=21.4cm Yo
(Alternatively if a candidate calculates the focal length by using the
formula 4 f D=D? — d? , award full marks.) 2
gzggg (@) Value of Z Yo
Set3’Q7 Value of A Yo
’ (b) Explanation 1
1
(3) Z=56 v
A=89 ?
(b) Difference in the total mass of the nuclei on the two sides of the
reaction gets converted into energy or vice versa 1
Alternatively.
The number is conserved but the B.E./ nucleon can be different for
different nuclei. 2
Set1,Q10 .
Set2,Q9 Explanation (4 steps) Yo x4=2
Set3,Q6 Mobile telephony takes place in following ways:
0] Physical area is divided into smaller cell zones. Y2
(i) Radio antenna in each cell receives and transmits radio signals, to | %2
and from, mobile phones.
(ili)  These radio antenna are connected to each other through a
network. (Controlled and managed by a central control room | %2
called Mobile Telephone Switching Office (MTSO) )
(iv)  MTSO records the location and identifies the cell of the mobile | %2
phone. 2
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OR
Basic mode of communication Yo
Type of mode 1
Expression for d Y2
Line of sight / Broadcast Yo
Space wave 1
d = /2Rhy + \/2Rh, , R is radius of earth Yy
(Also accept if the student writes d o< VA )
2
Section C
Setl,Q11 ) .
Set2,Q20 (a) Equivalent capacitance 1
Set3,Q15 (b) Charge on each capacitor 1+1
. . C
(a) Equivalent capacitance (C, :5 +C A
4C 40 Y
= ? = ? 'uF
(b) Charge on Cy, g4 = C4xV=10x500 pC e
=5x10 > C=5mC 2
C
Charge on C4,C,,C3 is same and is equal to 5 XV Yo
=2x1073¢C
=1.67mC Yo
3
Set1,Q12
Set2,021 Current drawn from the source 1
Set3,Q16 P.D across C and D 1
P.D across one of the diagonals 1
Net resistance of the circuit, Reqg =3 Q Y
-~ Current, =~ =2=3A 1
Req 3
P.D across CD, Vcp = IcpXRep
=(3x34)x40=3V s
When the wire is stretched to double its length, each resistance becomes four | 1
times, i.e. 16Q2 each. A
P.D across one of the diagonal, Vac or Vgp = (1% X iA) X320=6V "
3
Set1,Q13
Set2,Q22 Path of the electron Y
Set3,Q17 Determination of frequency of revolution 1%
Dependence of frequency on speed Yo
Exolanation / Reason Y5
The force, on the electron, due to the magnetic field, at any instant is | %
perpendicular to its instanteneous velocity.
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Alternatively,
Because necessary centripetal force is provided by Lorentz magnetic force

acting on the electron.

_ 48 Yo
- 2mm
1.6X10719%6.5x107% A
= —H
2%3.14%9.1x10731
— 7
= 1.8 x 107 Hz ”
No Ya
Asv =-L je v isindependent of « o
2mm
3
Set1,Q14 Circuit Diagram Y
Set2,Q16 Three basic processes 1%
Set3,Q18 I-V characteristics of solar cell Yo
Important criteria Yo
> _ ANNVN—>
o UL
I\\ \\‘ ¥
I 1
I 1
i | Y2
I |
1 1
P | n
I |
I I
| 1
I 1
I !
Depletion
layer
Three basic processes which take place to generate the emf in a solar cell
are: Ya
Q) Generation of electron hole pairs due to the light incident close to
the junction. Yo
(i) Seperation of electrons and holes due to the electric field of the
depletion region. Ya

(i) Collection of electrons and holes by n-side and p-side
respectively.

I-V characteristics of solar cell
I,

V,. (open circuit voltage) 2

S

>\

SC

¥ Short circuit current
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Any one criteria of the following: Y5
Q) Small band gap (1.0 to 1.8 eV)
(i) High optical absorption
(iii)  Electrical conductivity
(iv)  Availability of raw material
(V) Cost
3
OR
Fabrication of LED Yo
Working 1
Three advantages of LEDs 1Y%
Yo
An LED is fabricated from a semiconductor having a band gap > 1.8 eV /
LEDs of different colours are made from compound semiconductors.
Working Yo
When LED is forward biased, the electrons move from n—p and holes from
p—n; thus concentration of minority charge carriers at the junction increases.
Yo
Excess minority charge carriers combine with majority charge carriers near
the junction and release energy as photons.
Advantages (Any three)
Q) Low operational voltage and less power
(i) Fast action and no warm-up time required. ) Y5 x3
(ili)  The bandwidth of emitted light is 100A to 500 A or, in other =1%
words, it is nearly (but not exactly) monochromatic
(iv)  Long life and ruggedness
(V) Fast on-off switching capability
3
gzggi? Comparison and Explanation of three distinguishing features. 3
Set3,Q11
Interference Diffraction
1)Equally spaced fringes 1)Fringes are not equally
spaced
2)All maxima have equal 2)Intensity of maxima keeps
brightness on decreasing
3)Formed by superposition of | 3)Formed through
wavefronts from two coherent | superposition of wavelets
sources from a single wavefront
4)There is a maxima at the 4)First minima occurs at an
angle 1/a angle 4/a
5)Quite a large number of 5)It becomes difficult to 1x3
fringes are easily observable | distinguish maxima and
minima after a few fringes
(Any three) 3
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Set1,Q16 Expression for K.E 2
Set2,Q18 Relation for P.E 1
Set3.012 elation for P.
For an electron (mass ‘m’ and charge ‘e’) revolving in n™ stable circular
orbit of radius ‘r,” , with velocity v, , in the hydrogen atom (z=1), we have Ya
2 2
my,” 1 e
r,  Ame, 1,2 2
~ Ep = ! 2= e 1
" Pk T M = 8me, 1y,
_ 1 (+e) x(—e) Y,
P 4me, Ty
3 e? v,
 4me,
Set1,Q17
Set2,Q19 Showing that AND gate followed by NOT gate is NAND gate 1
Set3,Q13 Truth table of NAND gate 1
Why is NAND gate called universal gate? 1
A | B | Output of AND gate | Output of NOT gate
(Input of NOT gate) 1
0]0 0 1
0]1 0 1
10 0 1
1)1 1 0
Truth table of NAND Gate
A [ B Y 1
0 0 1
0 1 1
1 0 1
1 1 0
NAND gate is called universal gate because all other basic gates like AND, 1
OR, NOT gate, can be realised by using NAND gates only.
Set1,Q18
Set2,Q11 Block Diagram / Explanation of AM 1
Set3,Q14 Can AM wave be transmitted as such 1
Explanation 1
Block Diagram
m(t) BANDPASS AM Wave
o) M9 | SQUARE v |  FILTER
U7 1AW DEVICE “| CENTRED
A sinwo,t A \l' AT o,
(Modulating Bx(t)+Cx(tf 1
Signal) c(d
A, sin ot

(carrier)
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Alternatively, Explanation of Amplitude Modulation
No / AM wave cannot be transmitted as such 1
Explanation
The A.M. wave has to be fed to power amplifier to provide the necessary
power. It is then fed to the antenna for transmission. 1
3
t1,Q1
gztz’glg (@) Formula 1
Set3’Q21 Calculation of number of photons per second 1
’ (b) Identification of Metal Ya
Reason/explanation Yo
(@ P =Nhv 1
N = 2x1073
"~ (6.63 x 10734 x 6.0 x 1014) Y2
N = 5.0 x 105 photons per second 2
(b) Metal X Y
(K.E=hv—¢,) [~ ¢y > ¢z, - (K.E), > (K.E), 2
3
Set1,Q20 (@) Formula Y
Set2,013 Calculation and Result 1
Set3,Q22 (b) Formula Yo
Calculation and Result 1
(a) AQ = 1.224 1
D
1.22x6x1077 .
== radian Yo
~ 2.9 x 1077 radian Y2
AD _ 4 1
(b) 10— =2~ 3
d 10~ 1
TT5pTEx1 "
-4 1/2
=2x10" m=0.2 mm 3
Set1,Q21 - .
Set2 814 (a) Derivation for induced emf 2
Set3’Q19 (b) Expression for power 1
(a) Emf induced = fol Bwrdr Yo
1 2
= EBWZ A
v w = 2mv
. & = Bvl? 1
2 2
(b) P = ERTZ _ (mBvi?)” Y,
m?B%v2|*
= —R 1/2 3
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Set1,Q22 ) ) P
Set2,Q15 Express19n for g'ene_ra'lllzed Ampere s Circuital law 1
Set3,020 Explanation of significance of time dependent term 1
Suitable Example 1
SN d
ng Al = i, +,uoeo%
d 1
= Ho (ic + & %) = Uo(ic +ip)
The time dependent term i.e. ¢, % represents the displacement current. A
It exists in the region in which the electric flux (o) i.e. the electric field (E) | 7
changes with time.
Example- During charging or discharging of a capacitor, the current in the
wire connecting the capacitor plates to the source is conduction current | 72
whereas in between the plates it is displacement current due to the change of
electric field between the plates which makes the circuit complete.
The conduction current is always equal to the displacement current. &
3
Section D
Set1,Q23
Set2,Q23 a) Principle of a dynamo 1
Set3,023 Working of a dynamo 1
b) Two values displayed by Hari Yo+
Two values displayed by Science teacher Yo+ Yo
(a) Principle
When magnetic flux through a coil changes , an emf is induced 1
across its ends.
Working :
When the coil (Armature ) is rotated in a uniform magnetic field by
some external means , the magnetic flux through it changes . So an
emf is induced across the ends of the coil connected to an external 1
circuit by means of slip rings and brushes.
(b) Two values displayed by Hari (Any two)
Scientific temperament / curiosity / learning attitude / any other Yo+
quality
Two values displayed by Science teacher (Any two)
Responsive / caring and concerned / encouraging / any other quality | %2+ %
4
Section E
Set1,Q24
Set2,Q26 () Principle of working of a transformer 1
Set3,Q25 Labelled Diagram 1
(b) Deducing expression for the ratio of
(1) Output voltage to input voltage 1
(i) Output current to input current 1
(c) One main source of energy loss Ya
How is the energy loss reduced? Y2
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(a) Principle of working :
When the current through the primary coil changes , the magnetic
flux linked with the secondary coil also changes . Hence an emf is 1
induced across the ends of the secondary coil.
(If the student just writes , ‘mutual induction’ , award % mark)

Soft iron-core

E 1
Y
N Vs g de oo o L do
(b) () 32= —Ns 3 /(=Np)
Ns 7
=
(”) Vsls = VPIP 1/2
Is _ Np
“Ip Ns e
(c) Main source of energy losses ( any one)
Flux leakage / Joule’s loss / loss due to eddy currents / Hysteresis 2

loss

How they are reduced (any one in the same order)
Winding the primary and secondary coils one over the other / using | 2
thick wires / having laminated core / using a magnetic materal which
has a low hysterisis loss

OR
(@) Labelled diagram of a moving coil galvanometer 1
Working Principle Y2
Function of soft iron core Yo
(b) Definition of
(1) Current sensitivity Yo
(i)  Voltage sensitivity Y2
(c) Underlying Principle used in converting a galvanometer into
M Voltmeter 1
(i)  Ammeter 1
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Scale

e

—

/ -
(L -;_i:it_-:\-%
s x\\\_

Pointer—» Permanent magnet

=i
'\corc

\
Uniform radial
magnetic field

Principle : When a current carrying coil is kept in a magnetic field , it
experiences a torque .

Cylindrical soft iron core makes the magnetic field radial.

(b)(i) Current sensitivity : It is defined as deflection produced per unit
current flowing through the galvanometer.

(i) Voltage sensitivity : It is defined as deflection produced per unit voltage
applied across the galvanometer.

(c) (i) Conversion of galvanometer, into a voltmeter, is based on the fact that
the voltmeter should have very high resistance so that very little (negligible)
current flows through it.

(ii) Conversion of galvanometer, into an ammeter, is based on the fact that
the ammeter should have very little (negligible) resistance so that it does not
reduce the current in the circuit.

Alternatively,

A galvanometer can be converted into

(i) avoltmeter by connecting a suitable high resistance in series with its coil.
(if) an ammeter by connecting a suitable shunt (I,,) resistance parallel with
its coil.

[Note: If the student just writes

oo
and (ii) S = (ﬁ) G

award %2 mark in each case]

Yo

Yo

Yo

Yo

Set1,Q25
Set2,Q24
Set3,Q26

(@) Two essential conditions for the phenomenon of total internal

reflection 1+1
(b) Ray diagram 1
(c) Diagram with explanation 1%

Example to illustrate the use of optical fibre in transmission Y2
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(a) Essential conditions
(1) The ray should pass from an optically denser medium into an

optically rarer medium. 1
(2) Angle of incidence should be greater than the critical angle
for the given pair of media. 1

(b) Ray Diagram

B , 45
T,
A {m}
W [=]
A % !
B’ 45,

(©

When ray of light enters into an optical fibre through one of its ends , it
undergoes repeated total internal reflections along the length of the optical
fibre as the angle of incidence at every point inside optical fibre is greater
than the critical angle.

Example :

Optical fibres are used for transmitting and receiving optical signals to
facilitate visual examination of internal organs of human body / for long
distance communication through optical fibre cables. (any one)

Y2

Ya

OR

5
(a) Diagram demonstrating the location and shape of a wavefront
using Huygen’s principle 1
(b) Diagram 1
Verification of Snell’s law 1%
Reasons for decrease of wavelength and speed but no change
in frequency 1Y%
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(a)
1
Alternatively,
D e() D,
(Any one of the above diagram)
(b)
Incident wavelront
N B
v, T
(L i
Medium 1 i 1
P A . I C =
Medium 2 r
Refracted
V< E wavefront
Let t be the time taken by the wavefront to travel the distance BC in rarer
medium and AE in the denser medium
~ BC = vyt and AE = vyt A
_sini  BC y AC vyt
“sinr AC T AE vt
U1
= — = constant Y
2
This constant is called ‘refractive index’ of the denser medium with respect .
to the rarer medium . Thus , Snell’s law is verified. /2
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Reason : If 2; and 4, denote the wavelengths of light in medium 1 and
medium 2, thenif BC =1, , AE=1, Yo
A BC v
1,  AE v, &
Or
U1 Dy

PR

This equation implies that when a wave gets refracted into a denser medium ,
its wavelength and speed decrease but its frequency (v/A)remains the same. | 2

Set1,Q26
Set2,Q25
Set3,Q24

(@) Definition of Electric flux 1
S.1 unit Yo
(b) Formula for Electric flux Yo
Calculation and result for net flux 2
Formula and result for net charge Yo+ Y

(a) Definition :
Total number of electric field lines passing perpendicularly througha | 1
surface is called electric flux.
(Also accept: = §, E.ds) .
S.1 unit of electric flux is Nm?C ™1 2
(b)From ¢ = $E. ds
Net flux through the cube ( ®) = Net flux through the two faces of 1,
the cube ( Perpendicular to X-axis + perpendicular to Y-axis +
Perpendicular to Z-axis)

d= o, + 0+0(As E.ds is (separately) zero for (E = x ) for Y
the faces perpendicular to the y and the z-axis)

= EdS cos 180° + EdS cos 0° 1y
= [a(a)(-1) + a(2a)]a® Y

(Alternatively: [« (x)(—=1)+o (a + x)(+1)]a?)
= aa® Yy

Net charge inside cube (Q)=®¢,
= aade, Yo
Ya

OR

(a) Definition of equipotential surface

Reason (Electric field directed normal to the surface )
(b) Diagram

Reason
(c) Plot of V versus X 1

e
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(a) A surface having same potential at all points on it , is called an 1
equipotential surface.
If the electric field were not normal to the equipotential surface, |1
it will have a non-zero component along the surface . Hence,
work
will be done in moving a unit test charge from one point to
another point on the surface against this component of the field ,
which is not true.
Alternatively:
Component of E along the equipotential surface
= — (rate of change of potential along the equipotential surface)
= zero
Hence E has to be normal to the equipotential surface at all
points.
(b)
— 1
1
Reason :
Electric field decreases as the distance from the charges increases.
Also, electric field component, in any direction, equals the negative
of rate of change of potential in that direction.
(©)
X
7 & 1
)
: /
v Ve OR
0 o
> —> 5
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