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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 A1

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 1072 kg

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

Boltzmann constant = 1-38 x 10723 JK1
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Qs A

SECTION A
1. T gded (Wh-8) foheg fa uererf & ametes A da B & fw I - V U (1er@)
Tg e MU § | 39 a1 § o ford et o afciaendn stfes @ 2 1
A
IT B
0 V—>

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—>
2.  91edA 9w U wh uitifya hifST | 1
Define the term ‘wattless current’.
3.  TER FGEAT H YAUEdeh! 1 ITAN FIT BIdl 7 ? 1

Why are repeaters used in communication system ?
4, I8 Tur @ # @1 AB T @F i FEfud =l 8 | 99U 6 I8 99 39d
7 91 3aad | 1

A"

\
y
Y

B\
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The line AB in the ray diagram represents a lens. State whether the lens

1S convex or concave.

/'
\

5. Gl GATcH IO Th-g8 § $® gl W O § | $9oh 0T forgld-& t@isti 1
IGEMEEAIEI 1

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

g us
SECTION B

6. I % Teh TUSH FT HIT ‘A’ 2 | 30 Teh HeTsh W AT Jeh1sT hl Teh fohor
T I I 2A B | T8 @ afda fomor 3ues faudia o @ eohurdt &
ifqd (IHehlen) B | 398 qafdd fetor St 9l w amad =efl S ? 1 |
gfteret & o femor g sA1sT qen fem & ugied & 3rvedHie aut fisw &
HIUT o ST ra-Y T hIfIT | 2

AT

30 cm BIHE gl % I H ¥ Teh I 40 cm P W B | G I @F q«Al
yidfsrs % &=l 50 cm BIH gl I Hadd F 30 IqA o H 20 em g W
T feon S 7, @ 3@ wiafers 1 feurfa § afada s i | 2

A ray of light incident on one of the faces of a glass prism 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
55/2IMT 5 P.T.O.
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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.

7.  ¥gl ST U qRgY ARG H, AB THHHAM HIEE 997 1 m =TS 1 T df 8
3R ZEh! Uiy 15 Q 8 | 98 dR 2 V fagq-ares aa (3.00.T%.) o1 Ty
IT=ATeh flig o Teh o By a1 U Iflig R ¥ J&1 8 | T 3 69 E, &
T wqed foarg, T A § 30 cm G0 W 9T BT @ | ARG 8 E, 1 fagd-amws

¥ (3.UH.T%.) 75 mV 7, df IRIg R %1 AH 1d il | 2
E1| R
|| ANMAA—
A X B
I %

Ey

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
| AN

8. YUl AT oV &I G0 fawa g1 @@ foham Smm g | 39 qF1 9 TG
T Sifefl qaTeet § STUTd 1 It | 2
Deuterons and a-particles are accelerated through the same potential.
Find the ratio of the associated de Broglie wavelengths of the two.

55/2IMT 6
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9. i feu s # foreh qemmy) & Sl R Ewie T |
0eV

-1leV i
A B C D E
_3 eV A A 4
-10eV ¥ <
T O HH-A GHHY ATZEA a1 9T Afvre & forw & 2 Argma qen e siforn
! IIAH TEICEA! 1 STTIT TIEhIcTd hITTT, | 2
The energy levels of an atom are given below in the diagram.
0eV i
-1leV
A B C D E
_3 eV A A 4
-10eV ¥ <

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.

10. T Aighad TREl T0T 1 STfehad STREM 10 V q1 =[Hd9 ™™ 2V 7 |
HIgTH Fahieh 1 T HH 1A HIT |
If¢ =[IqH W I dlee &I, Al p 1 T &= BT 2 p o HH hl FHA:
T (1) ¥ A FA1 @1 AT 8 2 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 u generally kept less than 1 ?

55/2IMT 7 P.T.O.
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T us |
SECTION C

11. (a) TSI o =0 § yehrI-fagq 3caeH & g gd IR Tk o
e o quie I |

(b) & TrE TehmI-EEE gqd W v AGRT T TR qgar (FRfra gian) &,

ql Icafoia seiaeii i 3Tfehad aTd &l V. & Tehe foham STam 7 |

i v @y V2 % A # qitadd (feeer) @ sm@ # guifan
2 |

GRS o ThmI-faga THfiehtor & IWAM & (1) Toleh fms qen
(i) feu U 39 yehm-Had) et & R wed o fou sEuSes, e [, n
AT SAFE o geIU m o Ugi H ITed hifore | 3

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

(b) When a photosensitive material is irradiated with the light of
frequency v, the maximum speed of electrons is given by V A

max
plot of ana is found to vary with frequency v as shown in the
figure.

X

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.

55/2IMT 8
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12. f5H n-pn R & Iwafass Scasie fa=ma 4 faw qeon el stfireremon =
AT H h foTC IRAY NG ST | T&9 § ¥ Hife o 39 saeen &
3y, ferelt gifseet & wedt femy/fnta stftrenafire a6 urea s & fog e
fora Sman 2 | fremy/frta @i <t wepfa w1 g9 % foTT om SIS | 3

YT

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

e (fheefan) ® darfa 1 yfier &1 9&9 § oM 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 1is 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.

13. HIEFARH 6 TGl WG 913U | 39T wrRiei g @ hifse | 33
39 T IYINT AT Ul ol caIid hid T Sy Al 8, I§ AW & g
AT TV S3sTeh UTed shifoTg, | 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.

55/2IMT 9 P.T.O.
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14. 100 Q % T UfaUess qdm 100/x uF & U AYRE &I 220 V, 50 Hz 6
TH. (a.c.) IS § TSI TR |

(a) 9RUY T fo[q 90 o O 1 IRehed i |

(b) wfcUgss qem utfa & 0 & 9 (rms) dicedt & WH &1 qiehed
HITT | T 37 QAT dieedrsdl sl SISHTE I, |id hl diced &
Fiftrer g 2 3fe &f, a1 319 38 T 1 gHEE Y ) 2 3

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 ?

15. Tt anfcass =maes & 0 & o= v fave smufya @ © sverg ki afteen
8 Tfed gidt 8, G819 H T HIfNT | 369 A T8 o YA T IS hl
gfenfya i 3 gorise fob g w9 e ?awwﬁgﬂ-?ﬁaﬁ%aﬁa

[ N e N aN

freferfiga gwery 2 .

— —
] =cE,
J&T o Yered hl ATctehdl sl GNHTYT hidl & | 3

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

- -
] =ok,
where ¢ defines the conductivity of the material.

55/2IMT 10
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16. 3 THAUH ql
y, = acos ot, y, = a cos (ot + ¢)
& ARV F HROT fREf forg W afwomdt disran & e =t fafew, & ¢ @
T S HAMR 8 3T a AT © FHH: Ik AT qAT DIV AN & |
7 % Wk fo-ford s |, A qUTeed o Ushavull SeRTST s IUHIT TR ST B |
UG o T oG W, &l 9T A 7, TR 3l Aol k 1S 3 | 96 o 39 fog W
foren T B, TET T/ 9A=R A/4 2 | 3

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.

17. Seqdl hHINT foh aeRl oea (IAffel) g W@ H T Soiggieh Hohd i
Hie g feord fopdll Ta doh JHING T 2 | 39 @Frg H i SHE R
g8 U guiq HIfe St ek 39w A FhEE el & qo1 T shifve 3 5
SHTChI 1 3T HE gL HUI ? 3
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.

55/2IMT 11 P.T.O.
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18. (a) TOAM TN % oW % &9 H U FfFAAH g9 HoAl o fa=eH
(qfEcE) ol o % T Th UM% SARY | WHTY] GEHMl
30 < A < 170 URER # Se oAt Ufd =YfFAA H1 qH ATEEIH €9 &
o a8 | 39 a2y Y Smen i Sell o -8 e grT g
3?
(b) et eamufaea iy A’ @1 & (foere) ovfishy & ferfera wehR @
BT 2

a AN B AN y AN
A—THA LA, oA,

e Ay h1 GEIHH TEAT qAT TLATY] ShHTh ShATT: 176 AT 69 &, A1 A h
T H&AT QT 9LHTY] ShATeh A hi | 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 :

o B
A—"5A

A ,Y A
> A, A,

If the mass number and atomic number of A; are 176 and 69

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

19. 3UIH IR@ HI gl T TEg H gui HIfre foh = grar 7 9 srgfed wehmw
T GIEH Yieiise] § Bkl oAl & o9 9gal dieriss 1ot feurfd o feer wgan
2 3T g Wl U8 o HIUE AT SAG1 2 | gah a7 foReiyeh o = i T
AT ehTer SR cftern shi fsftar w ewiy % forw weh ume s | e Hifsg
for g & 39 fomem (ufads) = dom fem @ 8 99sn <1 gl 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.

55/2IMT 12
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20. 600 pF @ Us GUE 1 200 V il OeAe ¥ A foham Srar 8 | TR saeht
e ¥ g2 300 pF & Ush 31 IMERG Ganie 8 Se fear a1 2 | 39
ishan o feor-agd Sl <l fohaHl &1 88, dieher hIfTT | a1l <l 30 71 0
G (HROT) 1R 2 3
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 ?

21. Tr=fafea yer 6t foagq-grasha T fhd YR 370 Bt & -

(i) gga qal
(i)  oTH aql
3w faga-grachia faferton < g1-gf Jq@ I forfau | 3

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.

22. p-n G SEIE & fow () swfefyes s=m dun (i) uwEfefyes sE 4, V-1
AMATIUTR Ik o eI o fou ufigy sqawen sAEE | fafere s & forg
TE&H V — I 3Tfirereoes o S-Sy |

ffaaa uel &1 989 4 vl $ifve -
1) e arE B Ty arged 3T AT (S9RE)”
(i) vvaleReh 9" ¥ “99 dieear’ 3

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
55/2IMT 13 P.T.O.
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SECTION D

23. dfuer 3 et w1 39 et T fieadHiet & W F Th YHT B hI
HET | TN B § g g faeneff a8 S il 3 9 6 T B 9 5w 6
AR H 3% feu MU Neoridier & fafim wmr #an 8 | 3= d e @
Aeaiet ! Wit &= 6t 7 Jift | frees 3 ot dien & feaqnfier =
gl e % A WITHT Toh ITST (=R 8 | 35 ed-iet Sl @icteht 3Teh!
AT AT HRITATY I G HET I FHSATET |
39 TH o YR W, Fefafad yeai & I e . 4

(a) 3T9eh foar & Qftehr, wfaept 9 3o frees gra ford ot <1 wee fopan

=T ?
(b) TreaAnfiet % wr & & fagra w1 gav ¥ fafau |
(c) SEH TIh Jraieh fohE TN 1 8 M T8 $H ATHR T R SR T 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 ?

55/2/MT 14
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SECTION E

24. (a) Torelt uftifersr S, & @me T = ufArfersht S, W IR Wiehed
31 T HINT |

(b) & Gehfgd IR Heferdl i BsAmd shAsT: r; T ry 8, T& 17 << T
T 39 TR TS W T 2 foh $Th g TH-gHL b SW USd § | 39
SIILAT h A Jehed oh (AT Tl Yo ShifoTy |

(c) T TN =@ H g1 e Fsfodi C; a9 C, Th-gal o FaT=r @l
TS ¥ | Feeht C, # fagd uw I, % uiteda % @md $eelt ¢, o Iha
foga-ames o@ (3wn.uw.) % fou =iees w Fife, afg ¢, § a1 &
Ui T T N; 8 3 CoH Ny ? | 5

AT

(a) U & qfwefim fem <1 3g@ ifv | ewifse 6 fordt o=, &g
qT 1 YRIETE] dR < 918 3HE r gl W Iraehid &9 B TRIE 8 a1
3EHT A B = I/ (2nr) BN B |

(b) & IR@ ¥ T U foheft Tl T SRR TR ! FAThR JTIIE-HTE
H B a 7 | W dR I SI-HR A fagg aw 1 uheHH &9 F
faf@ 2 198 r < a @AM r > a &F H FraehT & B o A 1 T

N )
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(a)  Explain the meaning of mutual inductance of a solenoid S; with

respect to the solenoid S,.

(b) 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.

(c) 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 C2 (of N, turns).

OR

(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

N )

55/2IMT 16
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25. TUH TFE-guId oo hl TETE ‘@’ A1 BRAT 47 8 | SHHI hrg HA-Iog W 2 3R
3O 3, x-AG & W 3 o8 o ww was M@ ¥ fg@m M
HTER, x = +a/2 W AN G, x = —a/2 W@ 3 | x-318 % THRH T
THANH fIgd-aF 39 YR AWMUd 7 6 I_E)=E0/i\,x>0%5m3ﬁt
- A
E =—E;i, x<0% faT |

y-3A&

L =
| /

<—x=—a/2—>}<—x=a/2—>

Y FOIdH 1 A J1d shio, o o (1) THdA HoAshl 8 8l IH a7,
(ii) Tk I56 § B ST dTel | I& | Bt STeL shi 3T - FoAad fohaat g qen
I o HIR e 3™ FohaT @ ? 5

HYAT

(a)  Torell THT=R dfgeht HaTRE o @ 98 THAT THIR STThl o 5o STTeT
T A + 6 AU — o & | A Fatd § Th-gE € 31ew g W e 2
TeE Em % 39 @ ewise fh
()  aFi afgemreti % aTEdt & # foga-am I g,

(i)  3mafya ufgenret & e fiqd & o foe@-a of/c, B |
3HE AT qfgeht Tenier s it o fau stieres e hife |

(b) s FifSe fop g $i 31 afgerent & s & oW T k Wagas S
Th TS Ug! S o W Freferiad w R g g
()  foEgd-ed i,

(i) | i GTiar W | 5

55/2IMT 17 P.T.O.
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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

parallel to the x-axis such that I_*]) = E, iforx>0 and E =—-Eg i for
x<0.
y-axis
E< —%
0 X-axis

J

<—x=—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

(a) 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.

(b)  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,

(i1) the capacitance of the capacitor.

55/2IMT 18
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26. (a) IR T AW 6 THIRH GLGNhl H HAUGIh! 1 o HH H b q
& HIehi hl LM H TGHT =T, ?

(b)  Torel wredl giaRieh gR1 Widfers &1 A1 ¥ o [T U fool @
FATSY, | THh AT &oeT &1 3 ?

()  IT9adl gUGRI% shi T H WIad! GlaRieh o FIl-I1 AW & ? 5
3T
(a) I BANE H foreft T gemestt gra ufdfars &1 s941 gurid % foaig
T ToRtUT 3@ sATST |

(b) @ fageti & f9 % 3| gad MIw () & v w =
i, fE gt W o 31 A1 fomgati =t e gEmesll gease o &9 |
39 g0 I faueH &HaT § T G 8 ? I BRI 1 Ieci@ hIg
e forelt qemeeft i favwea gwar 7 gfg i s e | 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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MARKING SCHEME
SET 55/1/MT

). No. Expected Answer / Value Points Marks | Total
Marks
Section A
etl,Q1
et2,Q5 - MY/ N
et3,Q4 —— L
BE\V/A\V 7t 1
- + +I:iK -
L I_-". Iq\\ Y
L e
[Award Y2 mark if the student just writes that the field lines radiate outwards
from a positive charge] 1
etl,Q2 Convex lens 1
et2,Q4 OR
et3,Q5 Converging lens .
etl,Q3 A current is said to be wattless if the average power consumed over one
et2,Q2 complete cycle is zero. 1
et3,Q1 Alternatively,
In a a.c. circuit containing pure inductor or pure capacitor the 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
etl,Q4 Repeaters are used to increase/extend the range of a communication system. 1
et2,Q3
et3,02 1
etl,Q5 B has higher resistivity. 1
et2,Q1 Alternatively,
et3,Q3 B 1
Section B
etl,Q6
et2,08 Formula Ya
et3,Q09 Ratio of the de-Broglie wavelengths 1%
De-Broglie wavelength A = ‘/2:;7 Yy
Ratio of de-Broglie wavelengths of deuterons and o - particle 1
_Ap _ 2maguV 2
T 2maqav

14
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et1,Q7 — -
et2,Q9 Identifying the transitions Yy + 1
et3,Q10 Calculating the ratio of shortest wavelengths 1
Lyman series - C and E ”
Blamer Series — B and D vy

3

Ratio of the shortest wavelength Ao 3-03 1
A 10
Alternatively
2
Ratio of the shortest wavelength 2 = “ =1
AB n, 4

[ 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] 2
et1,Q8 . )
et2,Q10 Determining the value of modulation Index 1
et3,Q7 Value of u when amplitude is zero Ya
Reason for u < 1 Ya
A, + A, =10V
A, —Ap =2V Ya
On solving we get Modulation Index u = i—m = % = g y
¢ 2
If the value of minimum amplitude A, —A4,, =0, A, = 4,, =5V
Thenu = i—’" =1 A
u is kept less than one to avoid distortion. 2 5
et1,Q9
et2,Q6 Diagram 1
et3,Q8 Relation between refractive index and angle of the prism 1
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A=rn Ya
Refractive index of the material is yu = Sov = 2224 72
sinr sin A
(= 2cosA)
OR 2
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
111
T30 v —40 1
~v =120 cm
On introducing concave lens of focal length f=—50 cm
f=-50 cm, u=+(120-20) cm = +100 cm Y,
1 1 1
-50 v 100
1 1 1 1 ”
S mEE— = = — 2
v 100 50 100
~v= —100cm
Change in the position of the image = 200 cm to the left of its original ”
position. 2
2
etl,Q10 - - -
et2,Q7 Calculation of potential gradient 1
et3,06 Calculation of unknown resistance R 1
Current through the wire I = £
R+r
__° 2
R+ 15
. . . _( 2 15
- Potential gradient = (R+15) X 1
Now E,= Potential drop across 30 cm
. -3 —
~75 x 10 _(R+15)><0.15><30 Y,
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Section C

etl,Q11
et2,Q020 Formulae 1
et3,Q17 Calculating energy loss 1%
Source of energy loss Y2
We have, energy stored :§ CQ—Z &
and Equivalent Capacitance = C; +C; »
=(600+300) pF 2
Charge on the capacitor = Q = 600 x 200 x 102 y
=12x10%C 2
. _1Q* 1 Q?
Initial Energy = > ¢ = 3 sooxioiz )
. 1 Q?
Final Energy =3 W
L oss in ener _l144><10_16[L_L]
OSSINENergy =3 — 5=z [s00 ~ 500
= 4x10°J &
The source of energy loss is the energy converted into heat due to sharing of .
charge between the two capacitors. (Also accept: heat produced) 2
[ Alternatively: Also accept if the student calculates directly. ] 3
etl,Q12 : —
et2,021 Production of i) microwaves Ya
et3,018 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
’ggg;‘;’ Drawing circuit diagrams of a p - n junction diode in
3 13 019 i) forward bias Yy
S i) reverse bias Y
Drawing the characteristic curves Yo+ Y5
Descrihina the terms minaoritv carrier iniection and hreak
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o Voltmeter (V)
W

[ o
=1
P n

Milliammeet:

rd
(=
(Al

| switeh

AR

a) Forward bias

s Yoltmeter (V)

)
= %
Irn
o
Microammeter
(hA)
- | switch
—
b) Reverse bias
I'imaA)
100 — |
B0 — I
Gl —| ||
40 — I
20 — i 1
100 80 60 40 20
¥iv)
TL-IFI_I_I_I_L__ " —
/_ 10 —
|I 20 —
30—
I
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.

Y2

etl1,Q14
et2,Q11

Get More Learning Materials Here : &

(a) Description of elementary process
Equation for V2,
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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.

() )2 m V2 = hv— g, ”

2h 2¢, 1
e = ()= (52) *
Slope = — = -
1
_ ml &
- 2n
Intercept = 290 _
m
. _ml Y2
* ¢0 - 2
3
fetl’le Drawing circuit diagram 1
et2,Q12 . . .
13,013 Expla_natlon of input /_out|_out characteristics o 1
' Drawing graphs showing input / output characteristics 1
<<
s
C <R

IE
E"_“K 1
Rl—;_“ 111 E Vrgi\]_ Ve
Vi ﬁ;, Vol &

For input charateristics,

Keep V¢ 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/nA 1
u E
Elf) | Base current [L)]
100 — =
Vo 100V = s [ — | ———sop
80 —| [ g L St
e '
36— T
&0 — } 5 4 g’ L 0w 1
1] +— 204
L= / % 2 = oW
20} —] L&)
| I | | a2 4 6 & 10 12 14 16
= VIV Fallectoe o sendfier waliade W3 in walie
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OR

Drawing circuit diagram 1
Principle Y2
Working Ya
Input and output waveform Y2
Role of capacitor Ya

Centre-Tap

Transformer

; 1 Dicde 1{D,)

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 /_\\_//_\\_/’! X
et |
! ! !
! | |
o
Dueto | Dueto | Dueto | Dueto |
D, ! D, i D, ! Dy "" i Ve
Output Waveform ' | i |
Ll ¢
L Yo
Role of capacitor is to smoothen the output. (also accept any other answer) 3
et1,Q16
et2,Q13 Diagram 1
et3,Q14 Explanation of working principle 1
Obtaining the mathematical expression 1
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Magnetic field out Deflection plate
of the paper

- | Exit Port

)\ . | Charged 1
particle

| OSCILLATOR I

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 =—
Ll %
m
_ 2mr
B v
_ 2mm v,
Bg 3
etl,Q17 ) : .
et2,016 Expression for resultant intensity 1
613,015 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
~ g =1, +1, + 21, Yy
=4l, =K
If path difference is % , phase difference is > Z"'
2
. IR=IO+IO+O
=2I, = 5 Y%
2 3
et1,Q18 —
et2,Q17 Writing three factors 1%
et3,Q16 Explanation to overcome these factors 1%

Throa fartnre that nraviant 11c frnm candinn tha cinnale Airarnth/ ara-
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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 A2 - Power radiated increases with | %%
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
etl,Q19
et2,Q18 (a) Binding Energy/nucleon graph 1%
et3,Q21 Property Y
(b) Finding Atomic number and Mass number of A 1
(a)
Z 10
© e e e Jwﬂ L.
% “'EIE'I'“N‘U
x °[bm
g 1%
o & *Eg
5 2
T lewm
2 o
o 50 100 150 200 250
Mass number (A
Nuclear forces are short ranged / saturated  (any one) &
(b) 70A180 A6 S A A6 S 14 (GAL7S
Yo

Mass number of A is 180 Y

Atomic number of A is 70

Alternatively

,A180 2 LoAL76 B A8 L a176

Mass number of A is 180 3

Atomic number of A is 72

‘ Diagram Y
et1,Q20 .
;et2 819 Explanation 1
. Graph Y
et3,022 . :
Understanding graph using Malus’ law 1
1 K . 2
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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

etl,Q21

et2,Q14 (a) Calculation of current 1
et3,011 (b) Voltage across resistor and capacitor Yo+ Ya
Paradox and its resolution Yot Vs
(@) Current in the circuit
- |4
1 2 Y%
2 P
R* + (Cw)
220
| =
2
TX 1076 x 2T X 50
22 A=155A
= — = 1. 1/
\/7 2
(b) Voltage across the resistor = 100 x 1.55 V
= 155 volt A
Voltage across the capacitor = 100 x 1.55 V
= 155 volt Yo
Yes A
The sum of the two voltages is greater than 220 V but the voltage across the "
resistor and the capacitor are not in phase.
etl,Q22 ) .
et2 015 Exp_la_ngtlon of drift of electrons 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 1
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 1

time t is called drift velocity. vg = —T

Current density

_ nedvy 1

ne?t 1
=("5)e ’
m

o j =0 E) 1/2 3
Section D
etl,Q23 —— - -
et2,023 The qualities displayed by Deepika, Ruchika and the teacher 2
et3,Q023 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. 1
b) Principle: When a current passes through a coil, placed in a uniform
magnetic field, it experiences a torque. 1
c) The pole pieces of the magnet are given a concave shape. 1,
This is done to produce a radial magnetic field. 1
4
Section E
etl,Q24
62,025 Flux through the flat faces 1%
et3,026 Flux through the curved surface 1
Net flux 1
The charge inside the cylinder 1Y%
(i) Flux=[E.ds v,
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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 €, Ve
— 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
=2 _cof Y
Ed (g) .
=g,A/d 72
(b) (i) When a dielectric slab is introduced, the Electric field decreases to
g = % where K is the dielectric constant. This is because of the 1
0
(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
’ggggg (a) Main considerations 1+1
S (b) Ray diagram 1
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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]

Jouotel e

::F\LA\M B | | Eyepicce

\V/

L

i-: .:::-" —D 'l:l
.ﬁ.i..l'.-'-”

(b) S = Size of image of a point object in the image plane = v (1-22 A) Yo

Minimum separation between two distinctly seen points in the object

S
plane = —
Magnifying Power
S _ 122f2 1
=5 =
@ D

[Also give this mark if the student writes
()Minimum separation = 12274

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 = = = 2522 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
et1,Q26 ) )
et2,024 @ Meanmg of mutual mducte}nce 1
et3,025 (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
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(b) Flux ( @1) associated with S; when I, current flows through S, Y
N1y = Mypl; ----- 1) L
The magnetic field due to the current 1,in S; is u,n, 1, /2
~ Nipy = (D) (mrry %) (pona 1)

= ponynpmry® Uy --—-(2)
From (1) and (2), we get
My, = ponynpmry® 1
(¢) Induced emf in coil C; due to the change in current through C,

We have N,¢p, = MI,
For varying currents, .
dey dl, 72
" (Ge) =M ()
dt dt Y,
—e, = (%)

dt

dI
or g =—-M (—2)
dt

Yo

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

N

(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
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. By Ampere’s circuital law,

é§a=3.2nr=u01

Hol
B =——
2nr
(b) For r<a, we have
B.21tr = polenciosea
nr?
= U ﬁ I
_ MOZZ /
a
Ho 1
B=——
21 a?
For r>a
B.2nr = ,Ll()I
Hol
B =——
or 2nr
B
-
|
4 i <
& ! R
|
t,l i

Yo

Yo

Yo

Y2

Y2
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