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QT 3397 :
@) gyt geT AT &

(i) FTFA-TAHFA30 J978 | F97 . 1 T8 TF & Jo7 3fd-Tg3aiid Jo7 &
37N Yedieh Uk 37b H1 8 |

(iii)) Y978 9 T 18 H Icd%h J97 @ 37 7 8, Y97 4. 19 T 27 7 y9% ¥97 i+
3% FT & 3R J97 T. 28 T 30 7 Jcd% 57 Giel 37 FT & |

(iv) @7 3Pl Fr F971 8 G U Qo J97 & |

(v)  Y9-97 § GHT W FIZ [dHeq 781 8 | a9ifd, 3 bl arcd oh o7 7, diT 7hl
JIc? U ¥97 H 3 qie 371 dict @il F991 § S7aikes 597 JeT7 19697 T & |
98 Io1 7 379! 13T T 5T 7 G FacT TF FIT & HAT 8/

(vi)  FAPAR F ITINT FHI AT TET & | TINT s TG99% & T 3T TGTIHIT
GRIET 7T FI17 T Gha & |
(vii) TET 3TFvIF & AT [T il [4Iaibl & qr1 HT 39T F GHa 3 -
c=3x10%m/s
h =663 x 1072* Js
e=16x10"°C
1, =41 x 1077 T mA™!
1

4re
0

=9 x10° N m2 2

m, = 9-1x 1073 kg
General Instructions :

(i) All questions are compulsory.

(it)  There are 30 questions in total. Questions No. 1 to 8 are very short answer
type questions and carry one mark each.

(iti) Questions No. 9 to 18 carry two marks each, questions no. 19 to 27 carry
three marks each and questions no. 28 to 30 carry five marks each.

(iv) One of the questions carrying three marks weightage is value based
question.
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(v) 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 three
questions of five marks each weightage. You have to attempt only one of
the choices in such questions.

(vi)  Use of calculators is not permitted. However, you may use log tables if

necessary.

(vii) You may use the following values of physical constants wherever

necessary :
c=3x10%m/s
h =663 x 10734 Js
e=16x10"1°C
1, =41 x 1077 T mA™!

1

4re
o

=9 x10° N m?2 (2

m, = 9-1 x 1073 kg

1. e ¥ G 9 (™) % T o ANeEaq Heid grchi & | fo o guig
AR Tl R hi AT 3R, abed l WaH T I8 i AHR H 98
ST 2 | AR § 3Icad Ui g <y fesm w1 SIEe ens | 1
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A flexible wire of irregular shape, abcd, as shown in the figure, turns into
a circular shape when placed in a region of magnetic field which is
directed normal to the plane of the loop away from the reader. Predict the
direction of the induced current in the wire.

fopell e =Ta® o T8 % TR fog W fReRE[ &9 H T %
AT 1 g1 =18 2 HRuT i |

Why must electrostatic field at the surface of a charged conductor be
normal to the surface at every point ? Give reason.

ek SEE B GRAT, e S &9 B A v 3T & TREH W g %
T HRT GrhId 9 o {8 SASTeh sl STAN id gY, T |

Define one tesla using the expression for the magnetic force acting on a
9
particle of charge ‘g’ moving with velocity ¥ ina magnetic field B .

B~ & dAT pt &F el & ket #, e h g Hem wHH wEdl @
Safeh B & H T @A Z § U <l gig qon gt & § U ht wHft & S
2 | SN gfgd samedT HIfSu |

In both B~ and B* decay processes, the mass number of a nucleus remains

same whereas the atomic number Z increases by one in f~ decay and
decreases by one in B* decay. Explain, giving reason.

frfcifaa forgd-grashia Ui ol Ih! STRET o ¢d A H AT HINT :
y-ToRT0l, HEW TG, TaTh TR0l 3R T fohtor |

Arrange the following electromagnetic waves in order of increasing

frequency :

y-rays, microwaves, infrared rays and ultraviolet rays.
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6. oW@ H foreht LTS :wﬁﬁgl%agmﬁmﬁQﬁPw

i U ° &9 g0 foran T SR YT @ 31YET RO 2 Il ST | 1
-Q

Figure shows the field lines on a positive charge. Is the work done by
the field in moving a small positive charge from Q to P positive or
negative ? Give reason.

-Q

7. Ym-fagd wwE H, e TeRmI-guTEl g5 W SATafad Tehavtt fafeRter i e
# gfg BF W yehmI-fagd 9 § gig =i g1 Ay ? SRS hiv | 1

In photoelectric effect, why should the photoelectric current increase as
the intensity of monochromatic radiation incident on a photosensitive
surface is increased ? Explain.

8. Tux # guwiv gar foreft umesfi wiwr, frmeht &g C 8, W+ Jehrar fortor
AMfad 8 | Mol & ffa fomor War AB & @u=r 2 | afe M & vyered &
U /3 8, d forg A W 319adH iv HTd hIfY | 1
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A ray of light falls on a trahsparent sphere witlr centre C as shown in the

figure. The ray emerges from the sphere parallel to the line AB. Find the
angle of refraction at A if refractive index of the material of the sphere is

V3.

q @ifd oy TeEm g o@ (W), (1) 3R (2), S wuH g 1 yanfed &
@ 8, o H SMU ST{ER Toh-ga o ST & i TFead T@d gy HETat
(TS % q o HU&) W T 3 | farg O W 3c9a 92 rahid & 1 GRAm
3 femm ma Hifvw |

I

Two very small identical circular loops, (1) and (2), carrying equal
currents I are placed vertically (with respect to the plane of the paper)
with their geometrical axes perpendicular to each other as shown in the
figure. Find the magnitude and direction of the net magnetic field
produced at the point O.
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10. 37eyl Ui %ﬁoucqu"{smuo%laec.)s th?ag‘m‘g'llmq a%fqglfg(%s gy 9 gartad

€T el | diced! ¥ n/2 3 &l & | 2

Show that the current leads the voltage in phase by n/2 in an ac circuit

containing an ideal capacitor.

11. TSR 9qe 3R Siagrechid 91l o 9 fawed o o af fag fafeag | 2

Give two points to distinguish between a paramagnetic and a
diamagnetic substance.

12.  Quriu U gigy #§ G91ie @ TEs d i | 2
(O UE

—AMA—
10Q 20Q

[,

o vl

Find the charge on the capacitor as shown in the circuit.

13. To= o gwiiv 7 ufmey g FEUa e e &1 Y81 | 5T doh Jdish @iray
3R 9 gRoft fofE | 2

‘f‘_DDo_YA
1 r—

Identify the equivalent gate represented by the circuit shown in the
figure. Draw its logic symbol and write the truth table.

1

B
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15.

16.

17.
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341%@13&@@365- ues 0(1 ank Softw eqﬁ St e
QR IMER BC % HAIH 8, €1 I8 G2M3C b ()1, = 1, = A/2, (ii) =Iad fererem
I, D, = 2i — A.

Figure shows a ray of light passing through a prism. If the refracted ray
QR is parallel to the base BC, show that (i) r; = r, = A/2, (ii) angle of
minimum deviation, D, = 2i — A.

HqIgeH g i aiam fafew | AM faa a1 v % ot @a a1gas &
SAlh IRE@ T |

Define the term modulation. Draw a block diagram of a simple modulator
for obtaining AM signal.

(a) Qo A TohE TehR fad-graehi™ Ui 3cqd Ll g ?
(b)  +z-T¥M o STfew wafa foret fagga-grechia atT & Qo™ foRgq 3iR
EEhIT AT I G ATAT SIIET NG Wi |

(a)  How does oscillating charge produce electromagnetic waves ?

(b)  Sketch a schematic diagram depicting oscillating electric and
magnetic fields of an em wave propagating along + z-direction.

p-UhR o eATAF 3R n-JehR o =T & a9 T > 0 K T A1 9vg ARG
Eifeu | 37 M@l W, qar IR AT ol T bl STl SoieAl dfga 3iferd
HIfT |
HAYAT
Tl dUg ARG o MR W fopet arg iR fopell foggauel & <fiw faved
HiT |
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Draw energy band diagrams of an n-type and p-type semiconductor
at temperature T > 0 K. Mark the donor and acceptor energy levels with

their energies.

OR

Distinguish between a metal and an insulator on the basis of energy band
diagrams.

18. ot gofleg LCR wfwy #, a8 feafaat wmm hifse g (1) afwy <6 wfdsmen
= Bt 8, 3R (i) ufwy H aredia 9w yartad gt 2 | 2

In a series LCR circuit, obtain the conditions under which (i) the
impedance of the circuit is minimum, and (ii) wattless current flows in

the circuit.

19. T Fusfordi, feh T@ehed Ly = 16 mH 3R Ly = 12 mH 8, ¥ Jarfga fazq
grsi § §E @ ¥ gig B W o8 | AlG EI Frsfordl Bl YgH H I ared]
vt ww 7, df foreft fow o aor w57 ST gpueferi Ho() @ deeans,

(i) FRISTT 3T (iii) Tiaq Seriedl sl FTATT G I | 3

The currents flowing in the two coils of self-inductance L; = 16 mH and

Ly = 12 mH are increasing at the same rate. If the power supplied to the

two coils are equal, find the ratio of (i) induced voltages, (ii) the currents
and (iii) the energies stored in the two coils at a given instant.

20. (a) I3 fogford atmEw (+Q) Tore smTafRia arg <t =me o &g feod 2
31w 3R 1g 1 =1et & e fagd-am e it |
(b) @ Id FHIR I T e Tk 36 ¥96d oy 91 6y (67 > o) 8,
o # guie M 8 | 11 SR 101 g <ifeha &t & S fagga-amt & i
I fezmd fafem | 3

’ IIT1
II B
LA

55/2/1 QB365 - Question Bank Software P.T.O.




(a)

(b)

21. (a)

(b)

(a)

(b)
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A point charge (+Q) is kept in the vicinity of uncharged conducting

plate. Sketch electric field lines between the charge and the plate.

Two infinitely large plane thin parallel sheets having surface
charge densities 6; and o4 (6; > 65) are shown in the figure. Write

the magnitudes and directions of the net fields in the regions
marked II and III.

’ 111
II B
LB

Tl T HY TR ATAehl ‘e’ 3R b, E wuml and 1, eiR 1, yaed
AW E, F AT g g d ® | IS @ g ATk b % S
g3l Tt 3c9e Jraehi &3 o1 qieTor iR foRm fafey | afg s =meri
T Yared @A hi faem BHE 8, a1 gl dTclehl o sig 9l T YRAT
3T Thfd 1 7 2

M@ HI TERAl ¥ guiisy fh 9 57 =nerehi @ g faulia feemsti #
YaTted Bl &, a1 Q1 dTeiehl o i< ot | foh® YR afterd= g |

Two long straight parallel conductors ‘a’ and b’, carrying steady
currents I, and I, are separated by a distance d. Write the

magnitude and direction of the magnetic field produced by the
conductor ‘a’ at the points along the conductor ‘b’. If the currents
are flowing in the same direction, what is the nature and
magnitude of the force between the two conductors ?

Show with the help of a diagram how the force between the two
conductors would change when the currents in them flow in the
opposite directions.

22. 3fud @l T TERIAT ¥ TEROl h (1) AT a7 3 (1) =AW a1 fafem=i s
&g # quiF IR | F=wer 1 31 fafe § s qm i STl o aier
3g@ Wt S |

Describe briefly, by drawing suitable diagrams, the (i) sky wave and
(i1) space wave modes of propagation. Mention the frequency range of the
waves in these modes of propagation.
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93. (a) wdw i QB%% -égg%estlon g%nk Sott%arﬁ N
T Yehfd o1 e feram T |
(b) Toreht soierei w1 IRl fermmmawen @ fereft fawa v gro caf@ foram S
? | 3HY TrEg ¢St alieed o fofu sawieh I hifs | 3

(a)  Describe briefly how Davisson — Germer experiment demonstrated
the wave nature of electrons.

(b)  An electron is accelerated from rest through a potential V. Obtain
the expression for the de-Broglie wavelength associated with it.

24. S X h BET G A AT AT Dl Gol § IS G0 WA, WG b A
A o 3R IH I8 A 1 & g8 o |1eA & goagad Ui &1 Idfid 8
2 | O 51 3eh fUarsil, ST U ¥ TSIfRR 8, T’ AW o 364 36 fawg o
T8 T qBT | 38k fuamsit 4 3§ fifqehl 6l 38 qA aitge T | stand U
fTEreh T WTeH o Jorgel Ui fomms 2d 7 |
(a)  3TYeh foaR & o1 37X 3ok fUamsht fohd ol &l gTd 8 ?
(b) T & TH AT a4 H TfFH{CTd TehTfIeh TREEAT 1 3@ HifT | 3

When Puja, a student of 10th class, watched her mother washing clothes
in the open, she observed coloured soap bubbles and was curious to know
why the soap bubbles appear coloured. In the evening when her father,
an engineer by profession, came home, she asked him this question. Her
father explained to her the basic phenomenon of physics due to which the
soap bubbles appear coloured.

(a)  What according to you are the values displayed by Puja and her
father ?

(b)  State the phenomenon of light involved in the formation of
coloured soap bubbles.

25. (a) SR SIS i Giaty (Fmior) @f¥r & p-qem n- 31 Betehl i 3Tcafees

ufatsa wwieh o1 Tohan ST 8 2
(b) dicedt T & ®9 U A SIS & ITINT ! <34 & fu gfgy mg
Eieeht G T 3Heh! hRTY hl =qre i | 3
AT

(a) WIIerTE 1 Hior form gepr fomam STan 2@ 2

(b)  3Eh HER w1 G § Ui KfSe | @ fafim gdaadgaet & fau
3G V - 1 rfirereriores Eifau | 3
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217.
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(a)

(b)

(a)
(b)

(1)

(i1)

(iii)

(i)
(i1)

(iii)

. OB3635.- tion Bank Softwar
Why is Zener dio a rllca ed by heavily opelng both p- and

n-sides of the junction ?

Draw the circuit diagram of zener diode as a voltage regulator and
briefly explain its working.

OR
How is a photodiode fabricated ?

Briefly explain its working. Draw its V — I characteristics for two

different intensities of illumination.

J1gfad wehrer 3T Waeha: giod Tt o o= fawed i |

qionise fohd TR ST 1A 8 ? I8 Raeha: giad Tehm1 fohd TR 370
T 7 ?

[ § AT HifoT foh ArgAvSETT HUl & Tehiftld grept T 1 Tehm
fre wohR gfara &1 Sar R |

Distinguish between unpolarised and linearly polarised light.

What does a polaroid consist of ? How does it produce a linearly
polarised light ?

Explain briefly how sunlight is polarised by scattering through
atmospheric particles.

Torelt Tt ufgent weatier |, fSEeht afgshieti & o9 arg 7, i I3 dfgnt &
%A 6 x 102 m? 3R ufgehrati & = Johd 3 mm 7 |

i)
(ii)

(iii)

Y WU shl 91T TNehioid shilog |

Ife 39 Famiar sl 100 V 3mqfd & Fifora foram S, a1 T afget «
fepaaT 3TTaeT BT 2

afg dieear SMYfd 1 AT Tad gL demie hit ufgmmet F d=TK = 6
1 31Wh hH 3 mm AT T T & M, qT Iigehlsh W A& fhd Thr
JuTferd grT 2

In a parallel plate capacitor with air between the plates, each plate has

an area of 6 x 10~ m? and the separation between the plates is 3 mm.

(1)
(ii)

(iii)

Calculate the capacitance of the capacitor.
If this capacitor is connected to 100 V supply, what would be the
charge on each plate ?

How would charge on the plates be affected, if a 3 mm thick mica
sheet of K = 6 is inserted between the plates while the voltage
supply remains connected ?
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28. (a) SR % SANWEA H IWAM HTh, I T hi R Irawensi §

SAFI I A Sl oh [T Sleh ScId HIWTT |

(b) Tewl T 1 ST Fh, AT Ioft W TR At F IBA T hi
gl [@T3Al <l qUIeEA] bl qishiord HifT | 5

AT

(@) () E-3TF (T ,,) AR (i) & 7Y (v) Fai ht gRewrwn ffen | 57k
& Teories (0) § "eiw ST HIT |

(b) et Ueamferea ifires o1 &/ femes A = 0-3465 (fea)~ ! 2 | smfmmes
HE A 75% deh &1R0d 814§ 38 A113eh ! femeT @a oim 2 5

(a)  Using Bohr’s postulates, derive the expression for the total energy
of the electron in the stationary states of the hydrogen atom.

(b)  Using Rydberg formula, calculate the wavelengths of the spectral
lines of the first member of the Lyman series and of the Balmer
series.

OR

(a)  Define the terms (i) half-life (T, ,,) and (ii) average life (7). Find out
their relationships with the decay constant ().

(b) A radioactive nucleus has a decay constant A = 0-3465 (day)_l. How
long would it take the nucleus to decay to 75% of its initial
amount ?

29. (a) Tavaamdt =1 fagra fafae | favya gaumar 6 aftymn fafge | fawamrd
AR <h! Sfaierehdl < Uei # fava gavar = fou sases g8 hifsu |

55/2/1 QB365 - Questiors Bank Software P.T.O.




~ QB365 - Question Bank Software
(b) T & Foa fawa yaumr o1 w8 o faweArdt a8 AB g@iien TR

B | g A gy foR@-ams Fd & @ wathes e, = qig
IER TG fohen T 7, % fou 3 fagw feafd, R A & i@
[1 = 120 cm TAT Iy = 300 cm T ITH B & | (1) e1/eq 3N (ii) Had g1
o & o s faam feafa wma Aifse |

—H

300 cm
) 120 cm .

Al s B
H

€1 &

AT

(a) Toreht aTcts ® AW dT@ehl & ‘IUaTE O Ue <hi yitamr feifaw | fasfa
T o Ual H G Tcd o [0Y S2STeh UTH <hifaY |

(b) 100 V I IS sl gurie u fogq Jegs § waifoa 7 | afe 2 @ ufaties
T 3UYh Ik 200 W g, @1 5 Q Tfcigs § vfw-a feif i |

30 Q
>
40 Q
AW
2 Q
|| |
100V

(a)  State the principle of a potentiometer. Define potential gradient.
Obtain an expression for potential gradient in terms of resistivity
of the potentiometer wire.
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(b)  Figure shows a long potentiometer wire AB having a constant

potential gradient. The null points for the two primary cells of
emfs €1 and g9 connected in the manner shown are obtained at a

distance of /; = 120 cm and /9 = 300 cm from the end A. Determine
(i) £1/e9 and (ii) position of null point for the cell £7 only.

—{ H i —

300 cm
‘ 120 cm .

A e ¢, B
H

-

€1 &

OR

(a)  Define the term ‘drift velocity’ of charge carriers in a conductor.
Obtain the expression for the current density in terms of
relaxation time.

(b) A 100 V battery is connected to the electric network as shown. If
the power consumed in the 2 Q resistor is 200 W, determine the
power dissipated in the 5 Q resistor.

30 Q
Caa>—
40 Q
AW
2 Q
|| |
100V
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(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

1 - tion B Soft
oo PR SN e et

AHTfRd TeRtur St S | forell giaRieh <l 3= TaeA &mar 3R 3=
faver guar & oo sfigeaess qon AGeRr o™l &1 9 A T
AEFIH LI ¢ A Y@ fo=ml &1 3g@ hifu |

forelt e gemeef < stfigwaes it ®ied g 125 cm 3R A6 H
BIHE G 5 cm & | His Y fore 38k HAfigeas ¥ 25 cm gl W W@l
T 7 | Al A Afdfers o= W ST 8, 1 31Hgwas IR AT &
&= i g T hIT |

YT

I o fg-ferdt v § wmw safown el o uaelt whe frt W wrwm
T foadd Yed o W= fawed w A W SAienaiieh  ferivand
fafeu |

500 nm TUIGEH I s TFH-A ThH g1 fopsll Taent ol W ofmaaq
F 7 SR aford foadT Ged 1 m gt W o 7 w fomr o
T&OT S W TG I Al 2 foh T (eSS g 25 mm I gl W
3 | T3t <l =TS I hitg |

Draw a labelled ray diagram of an astronomical telescope to show
the image formation of a distant object. Write the main
considerations required in selecting the objective and eyepiece
lenses in order to have large magnifying power and high resolution
of the telescope.

A compound microscope has an objective of focal length 1:25 cm

and eyepiece of focal length 5 cm. A small object is kept at 2-5 cm
from the objective. If the final image formed is at infinity, find the
distance between the objective and the eyepiece.

OR

Write three characteristic features to distinguish between the
interference fringes in Young’s double slit experiment and the
diffraction pattern obtained due to a narrow single slit.

A parallel beam of light of wavelength 500 nm falls on a narrow
slit and the resulting diffraction pattern is observed on a screen
1 m away. It is observed that the first minimum is a distance of

2-5 mm away from the centre. Find the width of the slit.
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MARKING SCHEME
SET 55/2/1

Q. No. Expected Answer / Value Points Marks | Total
Marks
1. Anticlockwise /adcba 1 1
2. It is an equipotential surface, [alternatively if the electric field were not 1
normal to the surface, then it would have a component along the surface
which would cause work to be done in moving a charge on an 1
equipotential surface.]
3. When a charge of 1C, moving with velocity 1 m/s, normal to the magnetic 1
field, experiences a force of 1N, magnetic field is said to be one tesla.
1
4. It is due to conversion of neutron to proton or proton to neutron inside the 1
nucleus.
Alternatively:-
X o BT+ g Y+
K o Br+ Y+ T .
5. Microwave < Infrared <Ultraviolet < y - rays 1
1
6. Negative; Yo
As charge is displaced against the force exerted by the field. Yo 1
7. Increase in intensity of the incident radiation corresponds to an increase in the Yo
number of incidents photons, resulting in the an increase in the number of Yo 1
photo electrons emitted.
8. sini _ 1
sinr
sin 60°
=3 givesr=230°
sinr V3 g &
(Note: if a student just gives the answer 30°, award this 1 mark.) 1
o Calculation of resultant magnetic field 1%
Direction Y
_ Holr?
- 2(r2+x2)3/2 o
. _ _ \/EMOITZ
Net field at 0,Bo= \/EB = m L
Foreign SET | Page 1l of 18 Final Draft 12/3/2014 4:23 PM
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V2uol

2x3

For small loop(r < x), Bo =

Direction of Bo is at 45° with the axis of any of the two loops.

Yo

Yo

10.
Derivation of current flowing through capacitor 1%
To show current leads voltage Yo
If V= Vosinwt Yo
g = CV = CVosinwt Yo
| =2 = wCVycoswt &
dt
Orl= wCVysin(wt + g)
So, the current leads the applied voltage, in phase by ”/2. Yy
11.
Two points of difference 1+1
Diamagnetic Paramagnetic
1. Weakly repelled by 1. Weakly attracted by
external magnetic field. magnetic field.
2. Align perpendicular to 2. Align parallel to the field.
the field
3. Move from stronger to 3. Move from weaker to
weaker region. stronger region.
4. Not affected by 4. Affected by temperature.
temperature
5. Susceptibility <0 5. Susceptibility >0
6. Permeability u,<1 6. Permeability u,>1
1+1
(Any two points of difference)
12.
Calculation of charge 2
V.1
“30Q° 15 Y
1
v=IR=2v %
g=CV = 4uC Yo + 1
Foreign SET | Page 2 of 18 Final Draft 12/3/2014 4:23 PM
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Identification of equivalent gate 1
Logic symbol Yo
Truth table Yo
OR gate 1

Logic symbol of OR gate

A
y Yo
—@
B
Truth table of OR gate
0 0 0
0 1 1
1 0 1 &
1 1 1
. A
(i) Toshowr; = 1, = >
(i) Toshow D,,, = 2i — A
Q) From given figure, A=r+n, Yo

As ray QR is parallel to the base BC,

then r,=r,, andi=e

Therefore , 2r, (or 21,) = A o
>5n=nrn =A4/2

i)y D=@{—-r)+ (e—1) Y
D=(i+e)—(rn+ 1)

orD=2i—A "
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15.
Definition 1
Block Diagram of modulator 1
Process of (appropriate) superimposition of low frequency message signal,
over a high frequency carrier wave, is called a Modulation.
m(0) BANDPASS AM Wave
o) M9 .| SQUARE v9 .|  FILTER 5
4 4 “| LAW DEVICE “| CENTRED 1
A, sin @t 1\ ‘L AT w,
(Modulating Bx{t)+Cx{(t)'
Signal)  <(0
A, sin ot
(carrier)
(Note: Award this 1 mark if the student just draws the boxes and writes their
functions without writing any mathematical expressions.)
16.
a) Explanation 1
b) Schematic Diagram 1
a) An oscillating charge produces an oscillating electric field in space,
which produces an oscillating magnetic field. The oscillating electric and 1
magnetic fields regenerate each other, and this results in the production
of e-m waves in space.
1
17.

Energy level diagrams for n & p type
Marking of donor & acceptor level

Yo+ Yo
Yo+ Y%

Energy bands of n-typeatT >0

Energy bands of ptypeatT >0
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sc* Ys + Y5
E,
E, et ém -0.05ev Yo + 1%
[Note: Deduct only % mark in total, if a student does not write the
energy values corresponding to the donor and acceptor energy levels.]
OR
Energy Band diagrams 1
Distinction between metal and insulator 1
PN Overlapping
% conduction band
—
g (E,=0)
BB
g Ec Valence
3] band
~ Empty
/N E, ~ conduction
e band
2
v E,>3eV
o
-
(=}
3
i?i Valence 1
band
Metal Insulators
1. Conduction band and valence 1. There is large energy gap between
band overlap on each other. conduction band and valence
band.
2. Conduction band is partially 2. Conduction band is empty as no 1
filled and valence band is electrons can be excited to it
partially empty. from valence band
(Award 1 % marks for writing two relevant differences even when the
diagrams have not been drawn.)

Foreign SET | Page5 of 18

Final Draft 12/3/2014 4:23 PM

QB365 - Question Bank Software




QB365 - Question Bank Software

18.

Condition for impedance to be minimum 1
Condition for wattless current to flow 1

Impedance of series LCR circuit is given by Z = /R + (X, — X,)?

for Z to be minimum X, = X,
-1
(or w= m)
- For wattless current to flow, circuit should not have any ohmic
resistance i.e. R=0
Alternatively : Power = V}.,;sI,-ms COS ¢
for ¢ =90' =m/2
Power =0
=~ wattless current flows when the impedance of the circuit is purely
inductive/capacitive or the combination of the two.

Yo

Yo

19.

Ratio of (i) Induced voltages 1
(ii) Currents 1
(iii)Energies stored 1

i) Induced emf (voltage) in a coil B —

di
a_Mar _h_*

di
e bty /., 3
o bear
i1) Power supplied P=el
As power is same for both coils
el = el

i1_92_3

iz e1 4
iii) Energy stored in a coil E= %le

1 . 2 i
.E_ELILI _Llllz_i

: 1 . - .
EZ ELZ 122 LZ 1.22 4

Yo

Yo

Yo

Yo

Yo

Yo

20.

(a) Sketching of electric field lines 1

(b) Magnitude and direction of
net field in regions 11 and 111 4x¥%=2

Foreign SET | Page 6 of 18 Final Draft 12/3/2014 4:23 PM

QB365 - Question Bank Software




QB365 - Question Bank Software

@ Q
+
1
slab
: . 1
b) (i) For region 11, Ej = E(al —0,) &
0
towards right side / from Sheet A to Sheet B A
. ) 1
(i) For region I, Ej = E(O-l + a,) &
0
towards right side /away from two sheets. 1
21.
a) Magnitude and direction of
magnetic field at ‘b’ Yo+ Yo
Magnitude and nature of force Yo+ Yo
b) Diagram showing magnetic field and force 1
a) The magnitude of magnetic field produced by conductor ‘a’, at a point on
the conductor b:
— Hoig 1
2nd
Direction of magnetic field will be inward / outward perpendicular to the
plane of two conductors, depending on the direction of flow of current in Yo
conductor ‘a’.
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(Any one of the diagrams)

. _ Hoiqgrny, 1
Force per unit length = :
] 2rtd
Nature: attractive Ya
(b)
B,
i -l
I, a Yy I, I, ¢ B,
D E— — — —> +— — /> —
SN Bb Ba —_— SN Bb B—’ ab
Fab Fba Fba a
1
«— —» «— d—»

22.

Diagram of sky wave and space wave modes of propagation %2 + %
Description of sky and space wave propagation
Frequency range of sky and space wave

Yo+ Yo
Yo+ Y2

(i) Sky wave and space wave propogation
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Yot Vs
- Sky wave propagation is due to ionospheric reflection of radio waves Yo
back to the earth.
- Space wave propagation is by line of sight propagation ,directly Yo
between transmitter to receiver / or by satellite.
- Frequency Range of sky wave — few MHz to 40 MHz Yo
- Frequency Range of space wave — above 40 MHz Yo
a) Description with the help of diagram 1%
b) Derivation of expression 1Y%
(a) Diagram
Sl
H.T.
F A Electron Beam oy 1 Nickel
_;___l___,__l__,___ - Target
L GL p
LJ_ 4—Elller<lztron > P 1
LT | 8 ) /\
Diffracted L Vacuum
Movable — electron Chamber
collector beam
To galvanometer
1
This experiment confirms the wave nature of electron. &
Foreign SET | Page 9 of 18 Final Draft 12/3/2014 4:23 PM

0B365 - Question Bank Software




QB365 - Question Bank Software

by A = h  h
N T &
: ButK:K.E.:eV "
A=
2meV A
24.
a) Two values displayed by Puja and her father 1+1
b) Stating the phenomenon 1
(a) Any one of the values displayed by Puja — curiosity / observation etc. 1
Any one of the values displayed by father — concern / knowledge / sense 1
of duty etc.
(b) Interference of sunlight due to the soap bubble. 1
25.
a) Reason of heavily doping of p and n sides 1
b) Circuit diagram 1
Working 1
(a) Due to heavy doping, the depletion layer become very thin and electric 1
field, across the junction, becomes very high even for a small reverse bias
voltage.
(b) Circuit diagram
Ry
Unregulated —
voltage (V) I ® L
Regulated
Load  yoltage
R, VA
¢ L]
Any increase/ decrease in the input voltage results in increase/ decrease of the 1
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voltage drop across Rs, without any change in the voltage across the Zener
diode.

OR
a) Fabrication of photodiode 1
b) (i) Working of photo diode 1
(if) V — | characteristics 1
(a) Photo diode is fabricated with a transparent window to allow light to fall 1
on the diode.
(b) (i)

Working:- When reversed biased photo diode is illuminated with light of
energy greater than the forbidden energy gap (Eg), electron hole pairs are 1
generated in, or near, the depletion region. Due to junction field, electrons
are collected on the n-side and holes on p-side, giving rise to a potential
difference.

(b)(ii)
mA
Reverse bias 1
‘.: volis
e
Ib>1
26.
i) Distinction 1
i) Polaroid & its working Yo+ Y5
iii) Polarization of sunlight — explanation 1
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i) In a beam of Unpolarized light, the vibrations of light vectors are in all
directions in a plane perpendicular to direction of propagation. In 1
polarized light, these vibrations are only along one direction.
ii) Polaroids consist of long chain of molecules aligned in a particular
direction. It polarizes light as it allows only one component of light Yo+ Y5
(electric vectors parallel to the pass axis) to pass through it while the other
component is absorbed.
iii) The observer receives scattered light corresponding to only one of the two
sets of accelerated charges i.e. electrons oscillating perpendicular to the 1
direction of propagation.
27.
i. Calculation of capacitance 1
ii. Calculation of charge 1
iii. Effect on the charge on the plate 1
€
i, c=-4 7
d
_8.85x10712 x6 x1073
- 3 x1073
= 17.7x 10722 F = (17.7 pf) Vs
ii. Q=CV Yy
=17.7 x 10712 x 100C
=17.7x 10719 C = (1.77nC) 2
. Q=KQ 1y,
=6x17.7x1071°C
=106.2x1071°C (=10.62x107°C
=10.62nC)
Y
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28.

a) Expression for total energy of electron 3
b) Calculation of wavelengths 1+1
nh
a) mvr = —
21
mv? _ 1 e?
r 4TE, T2
4TE MV
2
ze
r= nh \2
4n60m(2nmr)
€on*h?
= r=—=—"
mme
. e?
Potential energy U = - 4
4me, T
me*
4€,n2%h?

1 1 h\2
KE:EmU2 =—m( - )

2 2mmr

_ n?h?n?m?e*
8m2mey2n*h*

me*

KE =

8€,2n2h2

TE = KE + PE
me*
8€,2n2h2

1 1 1
=R(=-=
12 22

4

3R
or first member of Balmer Series

1 1
“RGi-3:

NN

N | R

(Note: If a candidate does not use Bohr’s postulates and writes
the final expression for the energy in terms of r award 1 mark.)
b) Rydberg formula :For first member of Lyman series

Y2

Yo

Yo

Yo

Y2

Yo

Yo

Yo

Yo

Ya
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36 1
A= 72
5R

(Note: Award full marks if the student calculates the value of A
in the two cases by taking the value of R = 1.097 x 10’'m™)

OR
a) Definition of (i) half life 1
(ii) average life 1
Relationship of half life & average life with decay constant
1/2+ 1/2
b) Calculation of time taken 2

(@) Definition:
(i) Half life: Time taken by a radioactive nuclei to reduce to half
of the initial number of radio nuclei. 1
(i)  Average life — Ratio of total life time of all radioactive nuclei,

to the total number of nuclei in the sample. 1
Relation between half life and decay constant:
_ 0.693
T2 = N Y2
Relation between average life and decay constant 7= /'11 1
(b)
N = N, et
ZNO — No e—(0.34-65)t 72
e(0.3465)t — % 1
0.3465 X t = log,(*/3)
= 2.303[log4 — log3]
= 2.303[0.6020 — 0.4771] Yo
=2.303 x 0.1249
_ 2303 X0.1249
T 0.3465
~ 1=0.83 days or 19.92 hours Y
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Alternatively:
. 1 .
Also accept if the student takes N=25% No= " No and does the calculations as
follows.
0.693 0.693
Ti= == = 2 days Y
> A 0.3465
N== No \
211.
Time taken to reduce to 50% = 2days »
25 1 2
or — = — (one half)
100  2n
= n=2 > Additional time taken
to reduce to (one fourth) 25% = 2days A
But L= n,
T1
2
=t = 4 days =~ Total time taken to reduce to one fourth
(25%)=2+2days = 4days 2
29.
(@) Principle of potentiometer Ya
Definition of potential gradiant Ya
Expression for potential gradiant 1
(b) Determination of
i 2 1%
€z
ii.  Position of null point for cell Ezonly 1%

(@) Principle: When a steady current flows through a wire of uniform
cross -section, the potential drop across any segment is directly
proportional to the length of the segment of the wire i.e. Vo< [

Potential gradiant is the potential drop across the wire per unit length of

. 14
the wire i.e. K = n

Potential gradient K =

IR

l

Yo

Yo

Yo
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Ip—
K== &
K="2
A
hese _ 1202 1
(b) () e;+e, 300 5
e _7 &
ey o 3
... e1tez 300 1
(i) o T x
= x =210cm &
(where x is the position of null point with cell e; only.)
OR
(a) Definition of drift velocity 1 mark
Expression for current density 1 mark
(b) Calculation of power 3 marks
(a) Drift velocity — The average velocity gained by free electrons, when a 1
unit electric field is applied across the conductor.
Y
I = neAvy,
=ned<z
. I ne’Er Y%
- current density J = - =
A m
(b) P =1I°R
Current flowing through the resistance 2() Yo
1= 2= 10A
2
~.Potential drop across the 22 resistor =20V Y
Therefore Potential across parallel combination of 4002 and 10 Q = 80V Y
80
Current through 502; | = To A= 8A !
~Power dissipated in the 5.2 resistor = (8)2X 5W = 320W Y
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30.

(a) Labelled ray diagram 2
Considerations required in selection of lenses
(i) for large magnifying power Yo
(ii) high Resolution Ya

(b) Calculation of the distance between objective and eye piece 2

(a)
2
Alternatively
Eyepiece
(Note : deduct 1 mark for not labelling of the diagram)
For large magnifying power f, should be large and £, should be small. &
For higher resolution diameter of the objective should be large. 1
2
1 1 1
b) ———=— 1
T i %
vo fo Uy 125 25 25
vy = 2.5Cm iz
L=lfol+lfel G vo=15)
=(2.5+5.0)cm=7.5cm Y
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OR
(a) Three distinctive features between the patterns of interference and
diffraction fringes. 3
(b) Calculation of width of slit. 2
Interference Diffraction
1. Width of central maxima is same | 1. Width of central maxima is
as that of the other fringes. more than of the other fringes. 1
2. All bright fringes are of equal 2. Intensity of secondary maxima
intensity. keeps on decreasing. 1
3. Large number of fringes. 3. Only a small number of fringes. 1
(or any other relevant difference)
(0) yn = "2 &
4 ="
y
1 X 500X109X 1 7
T 25Xx1073 1
=2x10"*m (=0.2mm)
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