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gAY A&
(i) Fer 12 92a1 &1 8t et 3ifard g
(i) ST NRATTHAINAT TS E: @S A, @SB3R T C |

(iii) @3 A gI-al 371 & ciieT U2 &, TS B H dicd-ciieT 37l & TS T &, @S C
H 9T 37ehl T Ueh ohd FCaT HTUTRA 92T g |

(iv) T3 THY fdshed 61 8| gTelifeh, & 3iehl o Teh YRaT X clieT 3iehl & a1 vt &
Ush ATdRe [Ahed UeTeT [har 31T &1 39! UF 2T & § hdol Teh dehed &l
AT HLAT & |

(v) TfE JTaeTeh &1 Al 3T olfeT Eoel T SYANT Y Fehl & olfchal Shelhelel &
39T T IFATT LT & |

General Instructions:

(i) There are 12 questions in all. All questions are compulsory.

gl) This %uestion paper has three sections: Section A, Section B and
ection C.

(iii) Section A contains three questions of two marks each,
Section B contains eight questions of three marks each,
Section C contains one case study-based question of five
marks.

(iv) There is no overall choice. However, an internal choice has
been provided in one question of two marks and two
questions of three marks. You have to attempt only one of
the choices in such questions.

(v) You may use log tables if necessary but use of a calculator is not

allowed.
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Te - 31/SECTION - A

Marks

Q1

a)

d)

Teh YT T Teh YehIN el Hclg T TAfhIor TreaT i dierdr &
Y BleiSalfdee Hhic hl Heetdr i iG]

b) ITH & Yehrer HaeaAfel rq3it A 3R B & faT 3mafdd
Wﬁmﬁr%m@: 97T Y Aehat T TReeTcl 1 g2l
¥ A & ¥ RGP FTI-WoTeT T HIeT 31TAF &2 39T ST HT
e arfad #1

Show on a plot the variation of photoelectric current with
the intensity of radiation incident on a photosensitive
surface.

The graph shows the variation of stopping potential with
frequency of incident radiation for two photosensitive
metals A and B. Which one of the two has higher value of
work- function? Justify your answer.

Metal B

Stopping
potential

(Vo)

Metal A

Frequecny of incident
W |/ , radiation (v) —»

\\ P

Q2

Teh ThICT STTS ST ST fwTel §U Teh Hihe 3R =TT
3H p-n ST SIS &l ATH SASU ST 37aT TAES §lol W TPl
fafeor scafeia sear g1

g7

i) ST AT Fr -V fQwar? 3mf@a w3 3tk Rfgaa &




(a) 39T Tfche drecoT

(b) QITE Tfehe T

ii) GeTdelc 3RICEITT & HTY 319 el TR TETaTereh H Joll HeRTel hal
deeldr g?

Draw a circuit diagram showing the biasing of a photo diode.
Name the p-n junction diode which emits spontaneous radiations

when forward biased.

OR
i) Draw |-V characteristics of Solar cell and mark
(a)Open circuit voltage
(b)Short circuit current
i) How does the energy gap in a semiconductor vary, when
doped with a pentavalent impurity?

TITS FATHITehd 0T 3R T TGN & o AT FF e

@B | A
Derive the lens maker formula with the help of neat labeled ray
diagram.
ds - B/SECTION - B
Teh A Taegagaehia alar #, faega &9 2 x 10M0 géat AR A
Q4 48 \V/m & 3gTe O ATSAATSE §9 & arcle T &

(@) TRET & T ST AT &2
(b) GreleT ThTT &3 T TTATH AT g2
(c) feaTd Toh § &7 &7 31T Fo11 Telca o &7 &7 3itad o gedca &
SR gl &1 [c = 3 x 1078 m/s]
In a plane electromagnetic wave, the electric field oscillates
sinusoidally at a frequency of 2 x 10210 Hz and amplitude 48 V/m.
(a) What is the wavelength of the wave?

(b) What is the amplitude of the oscillating magnetic field?

(c) Show that the average energy density of the E field
equals average energy density of the B field.
[c=3x10"8 m/s]




I YT fafeoi & faffieer gt & fov Harge el fasa &

| vy - Raege Rt e # geffar §
(i) YT Tshi o ToIT aieT AT FHifae W R @ Iar g
(ii) leT ET TR (v1, v2 IT v3) H 3T &2
The graph shows variation of photoelectric current with collector
plate potential for different frequencies of incident radiations.
(i) Which physical parameter is kept constant for the three curves
(i) Which frequency (v1, v2 or v3 ) is the highest?
Photo-electric
current
e
=
.'rf"l
Collector plate potential
gISgIolel WATY] T fo=ioR T ol -13.6 eV gl 9 aeur &
Q6 | sorareter i arfereT 3 it it §2
The ground state energy of a hydrogen atom is —13.6 eV. What are
the kinetic and potential energies of the electron in this state?
e 3ifde wfdfees gease €fSe #i ~geAda gl W Foldl ¢, o Tgerd
Q7 FEHCRIT T ATHAI el fohOT IRNW TATST|
SHT LT fFd & forw sueres faf@u)
Draw a labelled ray diagram of a compound microscope, when the
final image is formed at the minimum distance of distinct vision.
Write the expression for its magnifying power.
q a) SI§ G I 3ol o F & dshell g 9T I@T ST &, @l Fohaor
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37277
Ueh &b & ol W Ueh BT Tod IWT 3T § 7T 80 JHT &I ITgs dh

et &1 9Tei T Tdg T T%d AT § 99 Tod & Y1l Aol

Hehell §7 STel T 3 cielieh 1.33 BIdT & | (Sodl &l Ueh foig Al AleA 1)
AT &Y sin 48.6° = 0.75; Tan 48.6°= 1.1345

a) Draw the ray diagram and derive the relation
between object distance, image distance and
focal length, when the object is placed at the
center of curvature of a convex lens.
b) The earth takes 24 h to rotate once about its
axis. How much time does the sun take to
shift by 1° when viewed from the earth.
OR
A small bulb is placed at the bottom of a tank containing water to a
depth of 80cm. What is the area of the surface of water through
which light from the bulb can emerge ? Refractive index of water is
1.33. (Consider the bulb to be a point source.)

Use sin 48.6° = 0.75; Tan 48.6°= 1.1345

Q9

a) &1 oA & fishorst arel {1 3R T 1 Vet 7 fears &
aTell Aol e & LTt o o<l &l TeaT & g 3l §72

b) ITeT ST T ThTUT ST IYJT ek Ueh fAadeT deat rea fohar
STar g1 I FITer S T vl S § Seof AT ST ar AT grem?

a) lsthere any difference in phenomenon between the colors
emerging from a prism and the colors of a soap film seen in
sunlight?

b) A diffraction pattern is obtained by using a beam of red light.
What will happen if red light is replaced by blue light?

Q10

a) T O 1T3eh 7 YTt Y Tefell # 31feeh =g giat 1 g1 & |
b) TETe & 1 ITH & ST FotT T I0TAT HY |

a)Why heavy stable nuclei have more neutrons than protons.

b) Calculate the energy equivalent of 1 g of substance.




Q11

cafdeor dee 7 Afdaar 3R fATA#AT dr drgar & 3eard 100:64
& YeoT ST ATl FHIT Al hl TN oh 3HeIdTeT ehl IT0TeAT Y |
372qar
AT S T Fh1RT 600 nm &Y o BT & 0.6 TAHAT 1 Teh ot 9 Rl
¥ 1feee & 2 HieX T gl R IW 7T THIA W W 1T I deat &
HEII 5eael 35 & el 31X & 31h sf5 o sy T g &l Il oMy |

The ratio of intensity of maxima and minima in an interference
pattern is 100:64.Calculate the ratio of intensities of the coherent
sources producing the pattern.
OR

Light of wavelength 600 nm falls from a distant source on a slit
0.6 mm wide. Find the distance between the two dark bands, on
either side of the central bright band of the diffraction pattern
observed ,on a screen placed 2 m from the slit.

s —d/Section -C

Q12

3T T V-1 TAANAT3iT T 31eTTA et o forv Tfdhe csgaeaT, (I,
SITE] AleeT o Teh elel o &9 H faegd $r faffieaidr ) & {7 (a) 31K
(b) 7 Rem@mar =T B

F 1 T R (I1 R31ee) & AT & SIS A SsT ST &
drfer SIS O A19] dlecol &l IGell ST Heh | dlecsl & fafdeet Hedl &
ToIT, &hie o1 A1l A fohar STaT 81 /o () & 3eTaR V 3R | & o< v
IH 9o g gl

EITeT ¢ T Bitas S99 STGTAT H, §H Tah Aol 37T T 3T g
SR Teh ATShIATE T 3UATT R 197 H Hie AT & ToIv fhar
ST 8

39 RIT () H W Tohd & O BiRas a9y #, e Igal g €R-4R,
I AMUY &Y F F6T &, 19 doh [ SRS H dlecsl U A1dd HleT
T 9 el L odT| AT dices & dic, SRS I dieed ﬁqu
& g[8 & foIT 8T SRS Sic ST (AT &9 &) §¢ ST 8|

SH dlecol I AMes dlecol AT he-5l dlecol el oIldl ¢ (~ STHTAIH
3MAE & folw ~ 0.2V 3R RAfeee smiE & fow ~ 0.7 V)|




The circuit arrangement for studying the V-l characteristics of a
diode, (i.e., the variation of current as a function of applied voltage)
are shown in Fig. (a) and (b).

The battery is connected to the diode through a potentiometer (or
rheostat) so that the applied voltage to the diode can be changed.
For different values of voltages, the value of the current is noted. A
graph between V and | is obtained as in Fig.(c).

Note that in forward bias measurement, we use a milliammeter since
the expected current is large while a micrometer is used in reverse
bias to measure the current.

You can see in fig (c) that in forward bias, the current first increases
very slowly, almost negligibly, till the voltage across the diode
crosses a certain value. After the characteristic voltage, the diode
current increases significantly (exponentially), even for a very small
increase in the diode bias voltage. This voltage is called the
threshold voltage or cut-in voltage (~0.2V for germanium diode and
~0.7 V for silicon diode).
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FR T 1T W1 & 37 (a), (b) 3R (c) T FEIdT § €1 § 96 AR
et 3R Aefaf@d Ut & 3aR &

Read and understand the above paragraph cargfully with the help of
figures (a), (b) and ( c) and answer the following questions.

a) T3 diecsT W BiRds I8 FC doll A dGaATg 38 gl
STar g




(i) SH3T3T dlec ol (i) PIRas drecst

(iii) AT drecsT (iv) arecsT STeT
The voltage at which forward bias current increases rapidly is
called as -
(i) Breakdown Voltage (i) Forward Voltage
(iii) Knee Voltage (iv) Voltage barrier
(b) HIRAs ITIH H JHhsael SIS FT R
(i) FeaT & (i) Tearg .
(iii) Fef-meft 9 SATAT B (iv) 3IRIeFd H & FIS Al
The resistance of the semiconductor diode in forward bias
(1) Increases (ii) Decreases
(iii) sometimes increases (iv) none of the above

(c) TGSt STereret 3 faara e (AIETRITeT ARSI & Gleil 3T &
HTARIT & HROT g, A ST .
(i) SgTq&Th digeh (i) eudEgsh dlg

(iii) &t (i) 31K (i) (iv) R grar 3R Edrerdr 3mareT

In a PN junction the potential barrier is due to the charges on
either side of the junction, these charges are
(i) Majority carriers (ii) Minority carriers
(iii) Both (i) and (ii) (iv) Fixed donor and acceptor ions

d) T 19 gt U0 STeFeled H

(i) STFRAT 4IRT Shdof 3TUTRT dTgehl o hIUT BIciT &

(ii) FToTeT IR STeFTeT &R e o SRR § olfehed TATRICT dTgeh
ST

FUR AR &

(iif) TIHATS # GEfer o HTY ST FC HHA gl STl &

(iv) HJoloT TR STeRIST EIRT e & i Teh TN AT hl IR e
ERC I

In an unbiased PN junction

(i) The junction current is due to minority carriers only
(ii) The junction current at equilibrium is zero as equal but opposite
carriers are crossing the junction
(iii)The junction current reduces with rise in temperature
(iv)The junction current at equilibrium is zero as charges do not
cross the junction.




e) =ird fe@re 37w |-V AAWAr3T Id H, | = 15 mA 0 3RS & gy
&I ITOTAT FY |

From the |-V characteristics shown below, calculate the resistance

of the diode at | =15 mA.
20 | — 4
| 15
(MA) 40 - — |
|
||
_/['r 0.7 0.8
V(Volt)
)10 Q i) 12 Q

iii) 14 Q iv) 15 Q




