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AT 3397 :
(i) @ FeT A & | 3T F97-97 § 7 26 FHT & /

(i) STYHH-7 5 YT & : GUS 37, TUS &, GUS &, GUS T 3N @IS T |

(i) @IS HTHE5 YHE Tdb H11 3FH & | TETHE J97 38, Jab 52 3HFH & |
GUETH12 J97 8, J9% $ 3 3P & | GZ T H 4 37% BT U JoIreIRa Jo7
BN @IS TH3 Jo7 & J9h 5 3% 5 /

(iv) I97-99 § GHT W HI3 lahcq 781 & | a9ifd, g bl aici Tb Jo7 7, i 37l
JIc? U Y97 H 3R qie 371 dic? dil I § STl TI7 JeTT 1637 T 8 |
98 Io1 7 37191 130 7T 5T 7 G FacT TF FIA & HE 8/

(v) &I TEIIF & 3T [T il Il @ qIHl BT ITIIT H GHd E
c=3x10%m/s
h =663 x 10734 Js
e=16x10"°C
n,=4nx 1077 Tm A™?

g, = 8854 x 10712 C2N1m™2
1

4re
o

=9 x10° N m?2 C2

m, = 9-1x 1073 kg

¢ 1 GoIHH = 1-675 x 1027 kg

Il 1 g2 = 1-673 x 10727 kg

SATENTIET T&AT = 6-023 x 1023 ufd o™ A1

Sem ™ fFars = 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 :

55/3/MT

c=3x10%m/s

h =663 x 10734 Js

e=16x10"1°C

n,=4nx 1077 Tm A~

g, =8-854 x 1072 C2N1m2
1

4re
o

=9 x10° N m?2 C2

m, = 9-1 x 1073 kg
Mass of neutron = 1-675 x 102" kg
Mass of proton = 1-673 x 1072 kg

023

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

Boltzmann constant = 1-38 x 10723 JK1
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SECTION A

1. ‘9EEH 9nr ug sl Rl iy |

Define the term ‘wattless current’.

2.  HUR AT H YAGdh] T YA FAI BT 8 ?

Why are repeaters used in communication system ?

3. o gdud (THh-A) foeq fra ugret o =t A @ B % foTU I — vV UM% (31TeE)
Il W U 2 | 34 <41 § 9 form =meten shl gfatieshdr sAfaes 8 2
b A

| :

I — V graph for two identical conductors of different materials A and B is

shown in the figure. Which one of the two has higher resistivity ?

A
IT B

0 V—>

4. Q YATCH AN Th-g ¥ F© gl W fd 8 | 3ok S fagd-a W@
femor ifSTT |

Depict the electric field lines due to two positive charges kept a certain

distance apart.
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5.  I& U1 3INE H W1 AB Ush <F ol H&IUd hidl g | 9dmsy o I8 o9 394

2 1 379dd | 1

7T

The line AB in the ray diagram represents a lens. State whether the lens
is convex or concave.

AR

Qe &
SECTION B
6. g <¥U TU qfuY @ H, AB THEHM HIEE q97 1 m TS 1 Th d) 3
3R 3uH Uiy 15 Q | I8 dR 2V aga-aes §9 (3.0H.T%.) a1 Ty
IR IR o Th o By a1 T Il R 8 JS1 8 | T 3 69 Ey &
e aged fomg, Bt A @ 30 cm G W 9T B0 @ | ARG 8 E, 1 Fagd-aws

1 (3.UA.T%.) 75 mV &, af Icig R T AH 1A HiT | 2
E1| R
| ANVA—
A X B
=

i
E2
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In the circuit diagram shown, AB is a uniform wire of resistance 15 Q
and length 1 m. It is connected to a cell E; of emf 2 V and negligible
internal resistance and a resistance R. The balance point with another
cell E, of emf 75 mV is found at 30 cm from end A. Calculate the value of
the resistance R.

E, R

I W

7. M wigfad foreft ol 1 ifuehad TR 10 V- Gl =IaH W 2V R |
HIgTH dehieh p 3l HH AT hIT |
Ife I ™M I i &, al p I TF FTBAT? o A I AHEC:
T (1) ® HH 41 T A1 8 2

For an amplitude modulated wave, the maximum amplitude is found to
be 10 V while the minimum amplitude is 2 V. Determine the value of
modulation index p.

What would be the value of p if the minimum amplitude is zero volt ?
Why is p generally kept less than 1 ?

8.  hid o Ueh [ISH o1 IV ‘A’ 8 | 3Hh Ush holsh WX STUTAd Th1eT hl Weh fehuT
ST AT B0 2A 7 | TS50 & Stuafaa foror 3o faudia wae @ et 3 S
Tfad (THehieT) 8 | 390 Waidd fohtor SHY AW W a9 Selt St 8 | 39
gfiEear & fou fomur 3@ sHTET o A & el o 3quadqres d91 fSsq &
IV o 9 T [G I |

AT

30 cm BIHE gl % I W ¥ Teh I 40 cm P W B | G I @@ q«Al
gfdfers s = 50 cm B8 g 1 el ©F 36 3T @ 8 20 cm g W
v feon S 7, @t so@ wiafeae 1 feufa § wfads [ A |
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A ray of light in 1Ben on one of the taces of a glass prrsm of angle ‘A’ has

angle of incidence 2A. The refracted ray in the prism strikes the opposite
face which is silvered, the reflected ray from it retracing its path. Trace
the ray diagram and find the relation between the refractive index of the
material of the prism and the angle of the prism.

OR

An object is placed 40 cm from a convex lens of focal length 30 cm. If a
concave lens of focal length 50 cm is introduced between the convex lens
and the image formed such that it is 20 cm from the convex lens, find the
change in the position of the image.

9.  TYUAT AT ol o guH fave grn cafa foRem Smar @ | 9 QA A Treg
2 siftelt aiesst § F1uTd S T | 2
Deuterons and a-particles are accelerated through the same potential.
Find the ratio of the associated de Broglie wavelengths of the two.

10. = feu mu @ o foreh qeaTy] % il w @i U |

0eV i
-1eV
A B C D E
_3 eV A A 4
-10 eV Y Y
S0 O hi9-8 TshHUT AT3HT a1 ST AR o fow 8 2 arge qen s siforn
Sl =T TG 1 AT TR HIT, | 2
The energy levels of an atom are given below in the diagram.
0eV i
-1eV
A B C D E
_3 eV A A 4
-10 eV Y Y

Which of the transitions belong to Lyman and Balmer series ? Calculate
the ratio of the shortest wavelengths of the Lyman and the Balmer series
of the spectra.
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SECTION C

100 Q % TH Yfalgs ol 100/x uF @ TH FGRE &l 220 V, 50 Hz 6
TH. (a.c.) TeATE § ST T 7 |

(a) UiHY T foRq 9 & UM 1 ufehe i |

(b) UfaUuess qm FUTNT & 90 & o9 (rms) dicedl o A 1 Giehed
HIT | T 37 ST AieedI3q bl SIS IT%e, Jid bl dieedl o
arferes B 2 9fe &, @ 319 39 foienye o1 wEaE FH w2

A resistor of 100 Q and a capacitor of 100/x uF are connected in series to
a 220V, 50 Hz a.c. supply.

(a) Calculate the current in the circuit.

(b)  Calculate the (rms) voltage across the resistor and the capacitor.
Do you find the algebraic sum of these voltages more than the

source voltage ? If yes, how do you resolve the paradox ?

TRt anfeaes =mereh & Rl & o9 V fawe smifyq e W s1varg 61 aiee
Y =T Bl 8, H&T H TIC hHIMT | $HE SR ATGeh oh TG A7 UG i
fenia I 3T uten fF 4R AR Ao ST REAAE B % o
frferiea @y 3 -

- -
j =ck,
&l o el sl ATeTehdl i IRATING T 7 |
When a metallic conductor is subjected to a certain potential V across its
ends, discuss briefly how the phenomenon of drift occurs. Hence define

the term ‘drift velocity’ of charge carriers and show that the current

- -
density j is related to the applied electric field E by the relation

- -
j =cE,

where o defines the conductivity of the material.
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18. f5H n-pn IINER & IS Scasies fa=md 4 fHaw qeon el s1fireremon =t

AL HH & AT qRUY AG AR | G&Y § T8 Hife 6 38 aawn &
3y, feneft gifoeet & gt fa/frfa srfireneafies 9% aea w0 & fow 8
ferar Sar 8 | fem/fria ashi 31 Sehfd w1 g % ToT UT% SIS | 3

AT

qol qt feseshil) 1 U AWifRd Uiy SR@ SHIEY | sEE WY (S1E:m)
g don sHeh! shrifafy w1 awesy | faw qen fria qomedt i gisy |

e (fheefan) ® darfa 1 yfies &1 9&9 § v AT | 3
Draw a circuit diagram to study the input and output characteristics of

an n-p-n transistor in common emitter configuration. Explain briefly how

this arrangement is used to obtain the typical input/output

characteristics of a transistor. Draw the graphs showing the nature of

input/output curves.

OR

Draw a labelled circuit diagram of a full wave rectifier. Explain its
underlying principle and working. Depict the input and output

waveforms.

Describe briefly the role of a capacitor in filtering.

14. HIEFARH 1 SAGEAT WG 18T | 30T wRei g @ hifse | 33
39 T IYINT ARG Ul ol caIid hid T Sy Bl 2, I§ AW & oY
AT T sITeh ITed <hIfY | 3

Draw a schematic sketch of a cyclotron. Explain its working principle.
Obtain the necessary mathematical expression to show how this machine

is used to accelerate charged particles.
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15. @ Twhavufl aal

y, = acos ot, y, =a cos (ot + ¢)
& ARV F HROT fREf forg W ot disran & fore =ioes fafew, & ¢ @
T S HAMR 8 3T a AT © FHH: I AT qAT HIVIF AN & |
7 % Wk fo-ford s |, A qUTeed o Ushavull SeRTST s IUHIT TR ST @ |
UG % U forg W, ST81 94T A &, SR hl gl k 3913 @ | UG o 39 fog W
<fisrar ST <hIfT, SRl W 9T A/4 8 |

Write the expression for the resultant intensity at a point due to the
superposition of two monochromatic waves

y, = acos ot, y, = a cos (ot + ¢)

where ¢ is the phase difference between the two waves and a and ®

denote the amplitude and angular frequency.

In Young’s double slit experiment using monochromatic light of
wavelength A, the intensity of light at a point on the screen where path

difference is A is k units. Find the intensity at a point on the screen
where path difference is A/4.

16. heddl ST foh Taenl e (ATfel) AR W | Th Soidgi-eh Hohd bl
Hier g feord fopdll Ta doh JHING T 2 | 39 @Frg H i SHE R
Y H gui hIT S A9k 39 1 H Fehde SlAd & dT LI shifay foh 39
I I T HH g BT ?

Suppose you wish to transmit an electronic signal in the audio frequency
range over a long distance directly. Write briefly the three important
factors which prevent you from doing so and explain how you overcome

these factors.
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600 pF o Teh T bl 200 V <l TecAts & AGRIG fomam omar 8 | f5 saen!

e ¥ g2 300 pF o Ush 31 IMERG G & S faan a1 2 | 39
fshan o feR-dea il it fepaft 71 g8, aferem FIfT | St i 30 71 =
i () TR ?

A 600 pF capacitor is charged by a 200 V supply. It is then disconnected

from the supply and is connected to another uncharged 300 pF capacitor.
Calculate how much electrostatic energy is lost in the process. What is
the source of energy loss ?

frefefigd TR <1 faegq-grachia aUi fohd TR 3c9d Bidl &
i) g=A qq

(i)  TH T

39 T grashr fafsrwr & g-a ygE IeEm fafew |

How are the following types of electromagnetic waves produced :
(1) Microwaves

(11) Infra-red waves

Write two important uses of each of the above electromagnetic radiations.

p-n Y SAE & foW () wfces s=w qen (i) uvEleies sEe o, V-1
SATATEITT oI5k o LTI o [ IR sqaeqn s15¢ | foforend /e & fou
TEUT V — I AfYerneaiies ash S8y |

frfafaa uei 1 @ § guiH Fifse

() owiehe s=E § “sTeurs arge &9 (SoieH)”

(i) uvEfees a=E ® “Ye dieedr

Draw the circuit arrangement for studying the V — I characteristics of a

p-n junction diode (i) in forward bias and (ii) in reverse bias. Draw the
typical V — I characteristics of a silicon diode.

Describe briefly the following terms :
1) “minority carrier injection” in forward bias

(i1))  “breakdown voltage” in reverse bias




20. (a)

(b)

(a)

(b)

55/3/IMT

65 -Question Ba oftware
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e & v B | \

el fordll TehToI-Hodl 9aTe W v IR k1 Yehr qgal (FeRfra gian) ®,
Tl IcafSTd orde i shl ATUhal aTd ol V. o Tehe foham Jmam 7 |
i v @d V2, % A # qiadd (foee) @1 sm@ # guifan m
2|

TRTe T

JMEECTET o ThI-fogq Tuflehtor < ST & (1) i e qen
(i) feu TU 3T YT qere & ¥ Heid o U A, Il [, n
AT SAFE o GeIHTT m o gl | ITed shifeTy |

Give a brief description of the basic elementary process involved in
the photoelectric emission in Einstein’s picture.

When a photosensitive material is irradiated with the light of

frequency v, the maximum speed of electrons is given by V___ . A
plot of anax is found to vary with frequency v as shown in the
figure.
2
Vi
0 k—n—
i p—

Use Einstein’s photoelectric equation to find the expressions for
(i) Planck’s constant and (ii) work function of the given
photosensitive material, in terms of the parameters /, n and mass
m of the electron.
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21. (a) coIHM oy AT ggq Holl o =M

(vfed) w1 @i ¥ fou e wE wsT | W) gemE %
30 < A < 170 URER | Se oAt Ul =YfFAA H1 qH ATEIS &9 &
o a8 | 39 a2 61 e i §edl o HF-8 o grT gl

37
(b) et eamufaea iy A’ @1 & (foere) svfishy & ferfera wehR @
B8
p
A—2A A, —T5A,

e Ay h1 GEIHH TEAT qT TLATY] ShHTh ShAST: 176 AT 69 &, Al A
T H&AT AT 9LHTY] ShATeh HTA hig | 3

(a)  Plot a graph showing the variation of binding energy per nucleon
as a function of mass number. Which property of nuclear force
explains the approximate constancy of binding energy in the range
30<A<1707?

(b) A radioactive nucleus ‘A’ undergoes series of decays shown in the
following scheme :

a N B N ,Y N
A Ay > Ay Agq
If the mass number and atomic number of A; are 176 and 69

respectively, find the mass number and atomic number of A.

22. IUYH MW h TR § G&Y § quia KRN o 71 grar @ o srgfaa e
T GIEH Yieiise] § Bl oAl o o9 9gal dieriss 1o+t feufd & feer wgan
2 3T g Wl U8 o HIUE AT A1 2 | gash a7 foReiyeh o = i T
ARTTE Tehrer Y cftern shi fvftar i awiy % foTe weh e s | e Hifsig
for gt < 39 fomem (ufads) = dow Fem @ 8 99sn <1 g 7 | 3

Discuss briefly, with the help of a suitable diagram, what happens when

unpolarised light passes through two identical polaroids where the
orientation of one polaroid is fixed and the second is rotated with respect
to the one. Draw a graph showing the dependence of intensity of
transmitted light on the angle between the polariser and analyser.
Explain clearly how one understands this variation using Malus’ law.
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SECTION D

23.  <iftehl 3R wfwehl i 37 Riereh 7 feaaifier % WM ¥ Th THT L
HET | YA B § g g foeneff a8 S il 3 9 6 T B | afed h
AR H I feu MU Aoty & fafiem wior o= € | 3= 31ad e @
Heafiet ol Wiereht @ ht 31 w4 | freres 3 ot e o6 e =
gl e % A WA Th ST [daR 8 | 38 Hed-Hiel sl Wit 3Heh!
AT AT HRITATY I G HEIT I FHSATET |
3uth T % Sur W, Frefeiad et % I A

(a) A9k foar & Y, et a 3Teh R1ereh grr fobd 7ot &1 Sgue fopan

=T ?
(b)  TreaAnfiet % wr A * g @ Tag § fafew |
(c) SEH TIh Jraieh foh8 SATHR 1 8 M 8 $H ATHR T FAT ST TR 8 2

Deepika and Ruchika were asked by. their teacher to perform an
experiment using a galvanometer. Before doing the experiment they were
very keen to know the different parts of the galvanometer which was
given to them in the form of a small box. They approached the teacher
and asked for the permission. The teacher thought it would be a good
idea if the galvanometer be opened before the whole class and explained

its construction and working to all of them.
Based on the above paragraph, answer the following questions :

(a)  What, in your opinion, were the qualities displayed by Deepika,
Ruchika and the teacher ?

(b)  State briefly the working principle of the galvanometer.

(c) What is the shape of the magnets used and why is it so designed ?
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SECTION E

24. (a) Ik TS AW 6 THIRH GGNhl H HAUGIh! 1 o H H b q
&I HIhi M | T@AT AMMRT ?

(b)  Torel wredl qiaRieh gRI Widfers &1 A1 XM o [T U foo @
TS | SHh! ML &TAT FT 7 ?

()  IT9ad! GlGRI%h hi T H WIad! GlaRish o w11 AW @ ? 5
T

(a) O TANE | fRe Ty gemest gra wfafers &1 S5 e % o
T foptur 3@ sATsT |

(b) @ Tagati % &9 % I =Had MR (§h) W T =S
i, @ g W oo 57 qHi forgati 1 & gencEl gease ¢@ § |
39 QU H faued &@HaT § R FEEY 8 2 I BRI Bl Iochd HIG
8 forell gemestt 1 fave &mar | gfg i <1 &< | 5

(a)  State two main considerations taken into account while choosing
the objective in optical telescopes with large diameters.

(b)  Draw a ray diagram for the formation of image by a reflecting type
telescope. What is its magnifying power ?

(c) What are the advantages of a reflecting type telescope over the
refracting type ?

OR
(a) Draw a ray diagram for the formation of image by a compound
microscope in normal adjustment.

(b)  Obtain the expression for the minimum separation between the
two points seen as distinct in a microscope. What is its relation
with the resolving power ? Mention the factors by which the
resolving power of a microscope can be increased.
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25. (a)

(b)

(c)

(a)

(b)

(a)

(b)

(c)

55/3/MT

T 3652- uestion Ba

319} T HINT |
Tl Tehfgd JATehR Hefordl hi BISATT HuM: ry T 1y &, &I 1y << Ty
30 39 TR GHIET W1 T 2 b $eh g Th-gE h FW USd & | 39
EET oh AT YThed o TTT SSTeh T hifT |
Tk TN S H g wHIEh $efrdi C; d91 C, Th-gE o FHIR W
T & | Becht Cy, § Torq 90 I, o 9faad & @a $eat ¢, § i@
faga-aEs o (3.TH.t%.) % fou siwes ured i, afe ¢, § 91 %
% S T&AT N; 8 3 Co ¥ Ny ® |

AYAT

U & wfwefie w1 Sg@ FINe | owisy f forefl orma, e
qT [ YNETE AR % S8 36 r gl W Frahid & B TG @ a0
WWB:MOI/@nr)@ﬁT%I

TEf 3@ ¥ qiT Y ol @ #ig I@HehR R <l JAThi TIIEY-h1e
H B a 7 | W dR I Y-SR H fagg gw 1 vheHH &9 ¥
fafd 2 1S9 r < a @AM r > a &3 § FEeehiT &9 B o A 1 Iiehe
I | TR 3 & gl r a0 B s o9 TH AT 1T |

)

Explain the meaning of mutual inductance of a solenoid S; with

twcllre N

respect to the solenoid S,.

Consider two concentric circular coils, one of radius r; and the
other of larger radius r, (r; <<r,), placed coaxially with centres
coinciding with each other. Obtain the expression for the mutual
inductance of the arrangement.

In an experimental arrangement of two coils C; and C, placed
coaxially parallel to each other, find out the expression for the emf
induced in the coil C; (of N; turns) corresponding to the change of
current I, in the coil C, (of N, turns).

OR
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(a)  State Ampere’s circuital law. Show that the magnetic field B at a

distance r outside the straight infinite wire carrying current I is

tangential and is given by B = p I/ (2nr).

(b)  Consider a long straight cylindrical wire of circular cross-section of
radius a, as shown in the figure. The current I is uniformly
distributed across this cross-section. Calculate the magnetic field B
in the region r < a and r > a. Plot a graph of B versus r from the

centre of the wire.
)
1{)/ 2
26. T THE-gTId SO hl TS ‘@’ AT IS 00 2 | SHHI g qW-fg W & 3R
3Oh! A, x-AG & AW 3 EH TR TH B M@ H fe@mw M
IMER, x = +a/2 WAA U, x = —a/2 TI[ 81 x-318 & 0K Th

wmﬁgq-%awwaﬁﬁa%%ﬁ:mix>oésmaﬁi
- A
E =-E;i, x<0% fa |

y-3A&

x-3&

J

<—x=_a/2—>}<—x=a/2—>

Y FAFH Bl HF A VY, g1 o (i) TUdA Holehl & BIR I T,
(ii) 35 T8 § Bl ST Tl | ST & B ST hl ST ¢ T foheHT & ao
AT % HIR " AT FohaT & ? 5

AYAT
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(a)  Torelt THT=R dfgohl TUTA I S THAA THIR ATl o TS TR

o A + 6 AU — o & | A Faid § uehgE ¥ 3ew gt W feua @ |
T3y e & I ¥ gurisu {6

@ o ufged % el & § fEd-aE I g,

(i) ey ufgerreti & ffw fad &= § faga-aa of/e, 2 |

S GHT=L Ulgehl TETRE <Al GTiar o fu saes ared <hifSe |

(b) T iU foh FaTier i qf dfghisti o 9 o TIH H k TSEAh 6l
T T UE T oA ¥ Frefafed w R gw g
()  foga-em m,
(i) T o aTiar =

A right circular cylinder of length ‘a’ and radius ‘r’ has its centre at the

origin and its axis along the x-axis so that one face is'at.x = + a/2 and the

other at x = — a/2, as shown in the figure. A uniform electric field is acting

— A =2 A
parallel to the x-axis such that E = E;i forx >0 and E =-E; i for
x < 0.
y-axis
E < —F
0 X-axis

—a/2—>|<—X:a/2—>

Find out the flux (i) through the flat faces, (ii) through the curved surface
of the cylinder. What is the net outward flux through the cylinder and the

net charge inside the cylinder ?

OR
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(a)

(b)
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Show, using Gauss’s law, that for a “parallel plate capacitor
consisting of two large plane parallel conductors having surface

charge densities + o and — o , separated by a small distance in
vacuum, the electric field

(i) in the outer regions of both the plates is zero,

(ii) is o/e,in the inner region between the charged plates.

Hence obtain the expression for the capacitance of a parallel plate
capacitor.

Explain what is the effect of inserting a dielectric slab of dielectric
constant k in the intervening space inside the plates on

(1) the electric field,

(i) the capacitance of the capacitor.
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MARKING SCHEME

SET 55/1/MT
Q. No. Expected Answer / Value Points Marks | Total
Marks
Section A
Set1,Q1
Set21Q5 . Jg l i 1| T
Set3,Q4 — |||
—— N \ ,;_P 1
e
—— A/ fi q\ —+——
P - ‘ T | _a.. \1
[Award Y2 mark if the student just writes that the field lines radiate outwards
from a positive charge] 1
Set1,Q2 Convex lens 1
Set2,Q4 OR
Set3,Q5 Converging lens .
Set1,Q3 A current is said to be wattless if the average power consumed over one
Set2,Q2 complete cycle is zero. 1
Set3,Q1 Alternatively,
In a a.c. circuit containing pure inductor or pure capacitorthe phase
difference between voltage and current ism/2. Hence cos¢ = 0 and no
power is dissipated even though a current is flowing in the circuit. This
current is referred as wattless current.
Alternatively,
The component of the current perpendicular to the applied voltage (I, sin ¢)
does not contribute power in an LCR circuit. Hence it is referred as wattless
current.
1
Setl,Q4 Repeaters are used to increase/extend the range of a communication system. 1
Set2,Q3
Set3,02 1
Set1,Q5 B has higher resistivity. 1
Set2,Q1 Alternatively,
Set3,Q3 B 1
Section B
Set1,Q6
Set2,Q8 Formula Y
Set3,Q9 Ratio of the de-Broglie wavelengths 1%
De-Broglie wavelength A = ‘/2:17 7
Ratio of de-Broglie wavelengths of deuterons and o - particle 1
_Ap _ 2maguV 2
Ak \Zmgaav .
_J/ZXam, X2V %
| [ZX2mpxgxV
-9 Y 2
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Set1,Q7 — —
Set2,Q9 Identifying the transitions Yot Ve
Set3,Q10 Calculating the ratio of shortest wavelengths 1
Lyman series - C and E 1,
Blamer Series — B and D v,
Ratio of the shortest wavelength Ao 3-03 1
A 10
Alternatively
2
Ratio of the shortest wavelength j{—L = % = i
B 2
[ Note: The student may write that Lyman and Balmer series are defined for
the hydrogen atom and the given energy level values do not correspond to
hydrogen. Hence one cannot identify the Lyman and Balmer series in the
given case. Full credit may be given for this type of answer]
Set1,Q8 . )
Set2,Q10 Determining the value of modulation Index 1
Set3,Q7 Value of u when amplitude is zero Yo
Reason for u < 1 Ya
A. +A, =10V
A, — A, =2V Vs
On solving we get Modulation Index u = ’:—m = % = g y
If the value of minimum amplitude A, — A4,, =0, Ao = A4,, =5V ’
Thenu = i—’" =1 Ys
u is kept less than one to avoid distortion. 2
Set1,Q9
Set2,Q6 Diagram 1
Set3,Q8 Relation between refractive index and angle of the prism 1
1
A=r1+ 1, (Here r,=0)
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A=rn Ya
Refractive index of the material is y = oo = 2024 &

sinr sin A

(= 2cosA)

OR

Image for the first lens Ya
Formula for the second lens and substituting correct values Y2
Calculating the distance between initial and final positions

of the image 1

For convex lens
u=-40cm,f=+30cm
1 1 1

% - v —-40 1

~v=120cm

On introducing concave lens of focal length f=—50 cm
f=-50 cm, u= +(120-20) cm = +100 cm

Yo

1 1 1 1
S —m = —— e 1/2
v

~v= —100cm

Change in the position of the image = 200 cm to the left of its original

1
position. &

Set1,Q10 : . :
Set2,Q7 Calculation of potential gradient 1

Set3,Q6 Calculation of unknown resistance R 1

Current through the wire I = £
R+r

2

= Y

R+ 15

~ Potential gradient = (Rfls) % 11750 i

Now E,= Potential drop across 30 cm
~75 x 1073 = ( ) x 0.15 x 30 v,

R+ 15

~R=1050Q Y2

2
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Section C
Set1,Q11
Set2,Q20 Formulae 1
Set3,Q17 Calculating energy loss 1%
Source of energy loss Y2
1Q A

We have, energy stored = S o2

and Equivalent Capacitance = C; +C,

1
~(600+300) pF %

Charge on the capacitor = Q = 600 x 200 x 102 .,

=12x10°C

.- _1Q%* 1 Q?
Initial Energy =3 C = > 500x10-12 15

. 1 Q?
Final Energy =3 W

. 1 144x107%67 1 1
Loss In energy = 2 o [% - %]
§ 1
=4x10°) /2

The source of energy loss is the energy converted into heat due tosharing of
charge between the two capacitors. (Also accept: heat produced)
[ Alternatively: Also accept if the student calculates directly. ]

Y2

3
Set1,Q12 ) 4
Set2,021 Production of i) microwaves Ya
Set3jQ18 i) infrared waves Y
Two uses of each wave (Yot22) x 2
) Microwaves are produced by special vacuum tubes called 1,
Klystrons / Magnetrons / Gun diodes / Point contact diodes.
(any one)
Uses: Radar system, Ovens, Communication (any two) Yy + 1
i) Infrared waves are produced by vibration of atoms and hot bodies. | 1,
Uses: Physical therapy, remote switches in household electronic Yy + 1
systems, detectors in earth satellites (any two)
3
Setl,Q13 Drawing circuit diagrams of a p - n junction diode in
Set2,Q22 ; .
Set3.019 i) forward bias Yo
' ii) reverse bias Y2
Drawing the characteristic curves Yo+ Y5
Describing the terms minority carrier injection and break
down voltage Yo+ Y
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o Voltmeter (V)
)

>

F n Y

}
Milliammeter
[ma)
v | switch

A

a) Forward bias

s Yoltmeter (V)
),

= %
I n

F
MMicroammeter
(hA)

| switch

~ |
_'ﬁh

b) Reverse bias

40 —

20—
100 50 &0 40 20

Hf,{fr 10 —
f

20 —

30—
Tlud)

Q) During forward bias majority carriers (electrons) enter from n to p VA
side which are actually minority carriers in p. This is called minority
carrier injection.

Alternatively
Majority carriers holes enter from p side and enter into n side

(i)  Atvery high reverse bias voltage, the current suddenly increases. This | %2
voltage is called breakdown voltage.

Alternatively
It is the critical voltage in reverse bias at which current is independent

of applied voltage. 2
Set1,Q14 @ Descr!ptlon of g}lementary process 1
Equation for V., 1
Set2,Q11 , ,
Set3,Q20 (b) Expression for Planck’s constant 1,
’ Expression for work function 1,
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(a) According to Einstein, packets of energy called photons, which are 1
absorbed completely by electrons. This absorbed energy is used to eject
the electron and also provide kinetic energy to the emitted electron.
1
(0) 0)2m Vi, =hv—g, &
2h 2¢, 1
W= ()= (55) ’
Slope =—=-
1
_ ml &
- 2n
Intercept = 290 _
m
. _ml Y2
“ o=
3
Setl, Q15 Drawing circuit diagram 1
Set2,Q12 . . .
Set3.013 Expla_natlon of input /_out|_out characteristics & 1
' Drawing graphs showing input / output characteristics 1
I
Fomm!
i.. -r-- R,
S +@_—BI< o) 1
11.'!;:: ,lm E VﬂE Y le‘
.th[l # VHJC lf;
For input charateristics,
Keep V5 as fixed value
Study the dependence of Iz on Vg
For output charateristics,
Keep I as constant
Study the dependence of I on Vg
(Any one)
L/uA 1
&~ E
210  Base current (4]}
100 Vo= 100V E" . L | T T T T Jeon
| L)
i :L‘J‘ 6 i e 4!.1:11'
B0 — ; 2 Ha— 3014
o HIAs =
20— 8 ~ B
| | [ 02 4 6 & 10 12 14 16
02 04 0.6 08 1.0 = Vo vV Caollector to emitter voltage (Vg in volts
(1) Input characteristics (i) Output charcteristics
(Any one of the above two curves) 3
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OR
Drawing circuit diagram 1
Principle Y2
Working Ya
Input and output waveform Y2
Role of capacitor Ya
Centre-Tap
1
Principle: When the diode is forward biased, it conducts and when it is 1,
reverse biased, it does not conduct.
Working: Secondary of the transformer has a center tap. The two 1,
diodesconduct during alternate half cycles but the current, in the load, flows
in the same direction during both the half cycles.
Input Waveform /\\ /_\ f
N
! ! !
! | |
| | | |
Dueto | Dueto | Dueto | Dueto |
Dy | Pay | DD, g 2
Output Waveform ' | | |
f -
L Yo
Role of capacitor is to smoothen the output. (also accept any other answer) 3
Set1,Q16
Set2,Q13 Diagram 1
Set3,Q14 Explanation of working principle 1
Obtaining the mathematical expression 1
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Magnetic field out Deflection plate
of the paper
s Exit Port
) Charged 1
2 particle
o D,
OSCILLATOR
A charged particle can be accelerated to very high energy by subjecting it to
an oscillating electric field applied between the dees. When the charged 1
particle is subjected to a uniform magnetic field, it moves in a circular path.
Both the fields are perpendicular to each other. The time for one revolution of
the charged particle is independent of its speed or radius of its orbit.
Bay — mv?
qv —B -
r
, = Bar Z
m
_ 2nr
N v
_ 2mm v,
Bg 3
Set1,Q17 - 3 :
Set2,016 Expression for resultant intensity 1
Set3,Q15 Finding intensity at the given point on the screen 2
Resultant Intensity
¢
_ 2 (X
I = 4l,cos (2) 1
Alternatively : I =1, + I, + 21, cos¢
When the path difference is 4, phase difference is 2
wIg =1, +1, + 21, Y
=4l, =K
If path difference is % , phase difference is > Zz
2
o IR =IO+IO+0
=2I, = K 2
2 3
Set1,Q18 —
Set2,Q17 Writing three factors 1%
Set3,Q16 Explanation to overcome these factors 1%
Three factors that prevent us from sending the signals directly are:
Q) Size of antenna 1
(i) Power radiated by the antenna VA
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(iii)  Intermixing of signals Y

To overcome these factors

Q) Size of antenna should be comparable to wavelength (around 1/4 ). Yo

(i)  Power depends inversely on A% - Power radiated increases with | %2
decrease of wavelength.

(i) Message signal should be used to modulate a high frequency carrier
wave so that a band of frequencies can be alloted to each message | Y2
signal.

3
Setl,Q19
Set2,Q18 (a) Binding Energy/nucleon graph 1%
Set3,Q21 Property Ya
(b) Finding Atomic number and Mass number of A 1
(a)
Z 10
2 ) Ii‘_:'i} 59.5__ _iﬁ 1 :"'I.{'_g_w_L__ | lul',_.?n o
g *m-r.-lnnﬂ‘ﬁ —
x °[bm
g 1%
o 2«-*1.,
g ﬂ*H
= I:|IIZI 50 100 150 200 250
Mass number (A
Nuclear forces are short ranged / saturated  (any one) &
(b) 70a1® S ooa170 5 76 L gt7o ,
2

Mass number of A is 180 Y

Atomic number of A is 70

Alternatively

180 & 17685 176 ¥ ga76

72477 = 70417 = 60A3"" 2 6043

Mass number of A is 180 3

Atomic number of A is 72

Diagram Y2
Set1,Q20 .
Set? 819 Explanation 1
’ Graph Yo
Set3,Q22 . :
Understanding graph using Malus’ law 1
WS
1, Dy
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When light from an ordinary source passes through a polaroid sheet Py, its
intensity is reduced by half. When the second polaroid (identical to the first
one) is rotated with respect to the first one, the intensity of the light
transmitted by the second polaroid varies from zero to maximum.

According to Mauls’s law when the angle between the two polaroids is 6 ,
the intensity of the transmitted light by the second polaroid is given by the
relation

I = I,cos?6
As 0 keep on changes, intensity of the transmitted light by the second
polaroid changes.

Y2

Set1,Q21
Set2,Q14
Set3,Q11

(a) Calculation of current 1
(b) Voltage across resistor and capacitor Yo + Yo
Paradox and its resolution Yo+

(@) Current in the circuit

TX 1076 x 2mr X 50

_ 2 A=155A
=5 A=1
(b) Voltage across the resistor = 100 x 1.55 V

= 155 volt
Voltage across the capacitor = 100 x 1.55 V
= 155 volt

Yes
The sum of the two voltages is greater than 220 V but the voltage across the
resistor and the capacitor are not in phase.

Y2

Y2

Ya

Yo

Yo
Yo

Set1,Q22
Set2,Q15
Set3,Q12

Explanation of drift of electrons 1
Definition Y
Showingj = ¢ E 1%
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When metal conductor is subjected to a certain potential the

electron get accelerated due to electric field. Each electron experiences
acceleration for an average time, 1, called the relaxation time. It then
undergoes a collision and its velocity again becomes random. The
average(drift ) velocity of all the electrons contributes to the flow of current.

The average velocity of electrons, acquired through their acceleration for a

eE

time t is called drift velocity. vg = —T

Current density

=

~]J=0k

Yo

Y2

Y2

Yo

Section D

Set1,Q023
Set2,Q23
Set3,Q23

The qualities displayed by Deepika, Ruchika and the teacher 2
Principle of galvanometer 1
Shape of the magnets and why is it so designed 1

a) The values displayed by Deepika and Ruchika are their inquisitiveness
for practical knowledge.
The teacher displayed concern for the students.

b) Principle: When a current passes through a coil, placed in a uniform
magnetic field, it experiences a torque.

c) The pole pieces of the magnet are given a concave shape.
This is done to produce a radial magnetic field.

Yo
Yo

Section E

Setl,Q24
Set2,Q25
Set3,026

Flux through the flat faces 1%
Flux through the curved surface 1
Net flux 1
The charge inside the cylinder 1Y%

(i) Flux=[E.ds
Flux through the flat surface on the:
i.  right side = E,.m r? (outwards)
ii. leftside=E,.mr? (outwards)

Yo

Yo
Yo
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(i) Flux through the curved surface =0 Yo
[As electric field and area vector are perpendicular to each other] Yo
Net outward flux = nr?E, + nrE, + 0 = 2nr?E, 1
Charge inside the cylinder = Net flux x & 2
— 2 1P Ey) X & Z"‘
=21 &rE, 2
OR °
Electric field outside the plates Yo+ Yo
Electric field between the plates Ya
Capacitance Expression 1%
Effect on electric field on introducing the dielectric 1
Effect on Capacitance with dielectric 1
(a) Calculation of electric field
(i) Electric field outside the plates: % + (2_:) =0 on both the sides of | %2 + %
0 0
the capacitor.
(ii) Electric fields between the two plates
due to the left plate = % towards right
0
due to the right plate = % towards right
0
». Net Electric field = 83 (towards right) &
0
Capacitance , C = % Ya
— i . c:;l A
Ed (g) .
=g,A/d 72
(b) (1) When a dielectric slab is introduced, the Electric field decreases to
g = Kigo where K is the dielectric constant. This is because of the 1
(oppositely directed) field due to the polarized dielectric.
(if) Capacitance with dielectric increases by a factor K because the 1
electric field (and hence p.d.) decreases by a factor K.
5
Set1,Q25 (@) Main considerations 1+1
Set2,Q26 b) Rav di 1
Set3,Q24 (b) Ray lagram
' Magnifying Power 1
(c) Advantages (any two) Yo+
Page 12 of 16 Final draft 17/03/15 04:00 p.m.
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a) Better Light gathering power and higher resolving power 1+1
b)
1
Magnifying power of the telescope is the ratio of the angle subtended at the
eye by the final image to the angle subtended by the object at the lens or the 1
eye.
[Also accept if the student just writes m = %]
1) Larger objective size
2) No spherical aberration,
3) No chromatic aberration,
4) More light gathering power
5) Mounting and polishing is easier
6) More economical
[ any two points ] Yo+
5
OR
(a) Diagram 2
(b) Minimum separation 1%
Relation with resolving power Yo
Factors by which resolving power can be increased 1
(a)
2
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[Also accept if the student draws the following diagram]

/A
bu—te e
ﬁ _*_ ’ I| |I
hi ]
Ohbjective
F _:;i"'-.:.D 'l"l
Foa

(b) S = Size of image of a point object in the image plane = v (1-22 ”L) Vo

Minimum separation between two distinctly seen points in the object

S
plane = —
Magnifying Power
_ S _ 12272 1
=5 =
@ D

[Also give this mark if the student writes
()Minimum separation = 1'22”

Or (ii)Minimum separation equals the separation at which their images are
just resolved
Or (iii) Minimum separation corresponds to‘limit of resolution’.]

. 1 2 in @ 1
Resolving power = - = Z222 72
d 1.22 1

1
(minimum seperation)
Resolving power can be increased by
(1) increasing the aperture of the objective
(i) using a medium with higher refractive index
(ili) by decreasing the wavelength of the light used for illuminating the

[Also accept: Resolving power «

]

object
[ Any two] 1
5
Set1,Q26 ) )
Set2,024 @ Meanmg of mutual mducta}nce 1
Set3,Q025 (b) Expression for the mutual inductance of the arrangement 2
(c) Expression for the emf induced 2
(a) Consider two long co-axial solenoids. When a varying current flows
through one coil, an induced emf is set up in the second coil due to the | 1
variation in the magnetic field associated with the second coil. This
phenomena is known as mutual induction
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(b) Flux ( @1) associated with S; when I, current flows through S, Y
N1y = Mypl; ----- 1)
The magnetic field due to the current l,in Sy is p,n,1, &
~ Nipy = (D) (rry %) (poma 1)

= ponynpmry? Uy --—-(2)
From (1) and (2), we get 1
My, = ponynpmry® 1

(¢) Induced emf in coil C; due to the change in current through C,
We have N,¢p, = MI,

For varying currents,

% () = ()

()

dI
or g =—-M (—2)
dt

Yo

Y2

Y2

Yo

OR

(@) Statement of Ampere’s circuital law
Derivation of magnetic field B

(b) Magnetic field inside the thick wire

outside the wire Yo

Graph Ya

RN

(a) Ampere’s Circuital law states that the line integral of the magnetic 1
field, over a closed loop is equal to L, times the total current passing
through the surface enclosed by the loop.

Alternatively, ¢ B. di = u,I

Let an infinite straight wire carry a current I. We consider a circle of radius r,
centered on the wire, and having its plane perpendicular to the wire.

Yo

By right hand rule, the magnetic field is tangential at every point of this
circular loop.
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-~ By Ampere’s circuital law,
%ﬁ_l):Ban:uOI !
Kol 2
. B _
2nr
(b) For r<a, we have
B.2nr = polenciosea
mr? &
= Ho\ 7z )
2
r
i ;2 I
g ke i
21 a?
For r>a
B.2nr = pol ,\x‘\
I
or B = Ho” 2
2nr
Yo
5
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