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Konkani, Mani
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(b)  If you choose to write the answer in the language other than Hindi and English, the responsibility for
any errors/mistakes in understanding the question will be yours only.
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All questions are compulsory. There is no overall choice, however,
alternative choices are given in some questions. In such questions, you

have to attempt only one choice.
Marks allotted are indicated against each question.

Each question from Question Nos. 1 to 10 has-four alternatives — (A),
(B), (C) and (D), out of which one-is most appropriate. Choose the
correct answer among the four alternatives and write it in your answer-
book against the number of the question. No extra time is allotted for

attempting mu@le -choice questions.

Hﬂi’ru@g&w%qﬁusﬂwﬁﬁwﬁ% 6 ot 35 U & etiafis
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1 A charge '¢' is placed at the centre of the line joining two exactly equal 1
positive charges (. The system of three charges will be in equilibrium if
'q' is equal to :

) -£ ®B) -0
© © o £

B AL 'g', 3 P IO I A O B ST Al [@1 b HeAfEg U @i B |
A Srae &1 g8 e ¥gad o g A ¢! SOe &

w -2 ®) -0
© © o 2
2 Two straight wires kept parallel to each other carry currents in opposite 1

directions, the conductors:

(A) attract each other

(B) repel each other

(C) apply no force on each other

(D) will get rotated to be perpendicular to each other
w@%w@ﬁ@ﬁmﬁﬁﬁaﬁwﬂaﬁﬁwuﬂ%ﬁé@%lﬁwz
(A) TH TE B

B) T T ﬁg@eﬁa e

(©) T TG B T A T

(D) THABI TH @D TEAT & AR

3 When two coherent light beams of Intensity / and 4/ superimposed, 1
the maximum and minimum intensities in the resulting beam are

(A) 51 and 3/ (B) 97 and /

(C) 97 and 31 (D) 57 and [/

W 3 HEad FebleT fher g fasl o 7 ud 47 ¥ STemnia s € aieemH
fortor 451 o otfuenad wd =gAad diarel & AT B hAT:

(A) SIug 3] (B) 9ITg [
(C) 91 ug 3] (D) 5ITd [
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4  When a beam of white light passes through the light of prism, which of 1
the following colours deviates the least?

(A) Red (B) Violet
(C) Blue (D) Yellow

S 93T YISl Bl Bi5 [T G FEl BoH | ol & o Frfanea ® & fea T &%
YIS BT foaa Tq9 H9 e § 7

(A) (B) I
(C) an (D) drem
5  What is the angle between the plane of polarisation of the polariser and 1
that of the analyser, for the intensity of light to reduce to half?
(A) 90° (B) 60°
(C) 45° (D) 30°

gas of fasaus & gau-aal & d/e feaar @i SFp-aRe fee gadl it ura
T AT YHIST B e el 1§ e ?

(A) 90° (B). 60°
(C) 45° (D) 30°

N\

Q
6  If the Young's doubleé‘ﬁl experiment on interference of light is performed 1
in water, which on@%‘f the following statements will describe the result?

(A) Fringe w@ remains unchanged
IO

(B) Fringes™will disappear

(C) Fringe width will decrease

(D) Fringe width will increase

gfg I &b YIS & Afaeer ded fER v & S@ A Fronfea fear smooar
frfaRad & § S9-91 Th HUF IROmg @1 GUiE BN ?

(A) fha—dei smfEfia @
(B) Thst g & S
(C) fhsi-—<er %v = s
(D) fhei-drer ¥ S
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7  Two wires P and O made up of different materials are heated. As a result 1
the resistance of 'P' increases and that of 'Q"' decreases. We may conclude
that:

(A) P and Q both are conductors

(B) P is n-type semiconductor and 'Q' is p-type semiconductor

(C) P is semiconductor and Q is a conductor

(D) P is conductor and Q is a semiconductor

3 T w99 @ Al P ud Q! @t T TR A ® | aiomeeesy Pt widae
¢ W1 ® X 'Q' &1 WAy " oar 31 w9 Frepd e @ ¥ R

(A) 'P'wd 'Q' 3T A@H €

(B) 'P' n-YHR & THEWEH § AR QO p-YBR B FIASD ©

(C) 'P' e & o 'O Aw®

(D) 'P' 9% T oIX 'Q' AHuEE §

8 In an n-p-n transistor, the collector current is 10 mA. If 90% of the electrons 1
emitted reach the collector-
(A) the emitter current will be 9 mA
(B) the emitter current will be 1 mA4
(C) the base current will be 1.1 mA
(D) the base current will be 0.1 mA
el n-p-n TR ¥, FUEs-arT 10 md ¥ 9% st sdagEl & 90% TiTew
X Ugadm @, a-
(A) TESd 9T 9 mA
(B) st & 1 r&&’n‘h
(C) SMur ary @%4 Enlll
(D) s ag@@l mA &t

9  During B-decay 1
(A) An electron from outside the nucleus of atom is ejected
(B) A constituent electron from within the nucleus is ejected
(C) A proton in the nucleus decays and emits an electron
(D) A neutron in the nucleus decays and emits an electron
B—&d & T
(A) FHE & TTET H Bl FAGE Seanrd ol sl
(B) ifyh & Ued ¥ F e SHHT B3 oagal Sede Iid el 8|
(C) =y ¥ foem™ @iE U &fad BT § &R Sadg Irsid Hidl ¢ |
(D) e # foere &I =2 & el § oK g Saiid Hidl g |
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11

12

13

14

The total energy of an electron in the hydrogen atom in its ground state is
—13.6 eV. The Kinetic energy of this electron is:

(A) —13.6 eV (B) 0eV

(C) +13.6 eV (D) 6.8 eV

TESIS TTATY &l A Ssti—oreren o fhdl soiag @l $a ool —13.6 el il
€| 39 IOE Bl A Holl e

(A) —13.6 eV B) 0eV

(C) +13.6 eV (D) 6.8 eV

Define the term Impulse. Is it a scalar or a vector quantity? State its SI unit.

Ug SIS i TR BIfTT | e erfeer Tiyr & o |feer iyt & ? 38t S 55l 9ar5y |

What happens to the Kinetic energy of a particle if (a) the speed of the
particle is doubled? (b) the mass of the particle is halved?

Justify your answers.

forel U1 @I TIAS Sl UX T YA IS (a) WS I BT Bl 91 IA[AT BT &
T & 7 (b) S ST BT b1 FIHM ST Y fGIT S & 7

3O I H A A \@%}rm

&6
The average Sp@(%f blood. in the artery (d = 2 cm) during the resting
part of heart'<’pycle is about 30 cm/s. Is the flow laminar or turbulent?

2

Given : Density of blood = 1.05 g cm™3, Viscosity coefficient of blood 1 = 4 x 10_2 oise
( Y. g y n p

TWI WG A Uk b Afg-QR H A T A €9 (d = 2 cm) H BT @
T @I 30 cm s! B ¥ 1 9% YATE U ¥ AT UEeH ?

(R &: B @1 B = 1.05 g om3, BRI &1 $aan o7, =4 x 1072 poise)

State the first law of thermodynamics. State any two of its limitations.

SHTID! & TIH g @1 wae faRau| sa! @is & 9 9asy |
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15 The equation of a plane progressive wave is: 2

y =10sin 2w (£ —0.005x)

where y and x are in cm and ¢ is in seconds. Calculate the (i) amplitude,
(i1) frequency, (iii) wavelength and (iv) velocity of the wave.

fepd) Toae T T @1 gHIE T

y=10sin 27 (1 —0.005x) , 5T&T y 3R x cm ¥ ¥ 3R ¢ s & | uftepe ifwQ:
(i) smam, (i) emgha, (i) TOR= Qo (iv) Ta-am

16 Explain why the core of a transformer is laminated. 2

TAT HINT o IR BT IS Ufad il I ™r ST & |

17  Two cells of emf £, and E, are connected together in two.ways as shown 2
in the figure

(a) [ I

E, 5!
b | 1 1 |
( ) | I 1 I

E

I \Q@‘z

The balance points i iven potentiometer experiment for these combination
of cells were fo be at 70.2 cm and 35.1 cm respectively. Calculate the

ratio of the en@of the two cells.
Emf E, 7 A% @ 300 o wrare & forer il & wver arr & e s fot 3 cten

T E

(a) I I
E, £y

(b) I |
E| E,

TR | ey U R wam # qel & 3T GASHl o @G g {9y shhsn
70.2 cm T 35.1 cm 9 91T TU| 3 & Gl % emfs & FTIUG B qNHAT BT |
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18 Calculate the half life period of a radioactive substance if its activity drops 2

to %6 th of its initial value in 30 years.

et feeitafired wared Y wireamn 30 o ¥ g@s qw AW A Y @ o ¥
uaref @ ard—emy @1 ufiees Wi |

19 Explain why in a transistor, the base is lightly doped. 2
AT B b IR # STER & 98d &A Siud @4l fopdT Sam |

20 State Newton's second law of motion. How does this law help to measure 4
force?
=T & T & faara Fem a1 wue fafaw) a8 fom 9a & 9o 9 e g gerr
HIAT &7

21 Show that Terminal Velocity of a sphere of radius '7' falling through a 4

viscous medium is proportional to the square of its radius.

39S o ol o wreaw o AR 3¢ ' oo & T T ofc o g8l e & o
% rgehaTgaral B gl O
K\Q
S
22 State the four o ions involved in Carnot's cycle. Two engines 'A' and 4
'B' have their souirces at 400 K and 350 K and sinks at 350 K and 300 K
respectively. "Which engine is more efficient and by how much?
BT Tk H N =T WhHU T IeeT@ i |
3 T=Hl ATd-B % ®|l & a9t 400 K ug 350 K € dor fie-—am s
350 K wd 300K g1 378 & forq 319 @l saran ot @ &R fehamil aiferh & 7

23 Show that in an organ pipe closed at one end, the first three harmonics are in 4
the ratio 1:3:5.

3913 b fopdll U& R OX S o WEW # 98w A eIl @l omghaar 1:3:5
% T | B
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24 Two students X and Y perform an experiment on potentiometer using the 4
circuit diagram given below:

E
/+| I_ I_I
1] [R]
A 0 ] B
A 1
+||_ S
< || kd G
[SH—+)

K

Keeping other things unchanged,
(a) X increases the value of resistance 'R’
(b) Y decreases the value of resistance 'S' in the set up.

How would these changes affect the position of null point in each case
and why?

T foemedl X wd Y 9 fiw o afwy oM@ 1 S #ie arefiimmiet
AT B B

3T TSN bl Srafardd T@d gY, JANT el o,

(a) X 9fq0e R &1 99 e &

(b) Y Wiy S &1 9 " ®

&% YHIU &b T gz fb 3@ uladw @ d@qe fag @ Rufa &8 &k @i
gfafda g &7
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26
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Draw a graph to show the variation of angle of deviation with the angle of
incidence '1' for monochromatic ray of light passing through a glass prism
of refracting angle A. Define angle of minimum deviation? Indicate it on
the graph.

Calculate the refractive index of the material of an equilateral prism for
which the angle of minimum deviation is 60°.

A JIEH BT H B b U G BT T aTd THdvl Jb1eT & [T STIa BT
% T e o § EF o gitE &1 g9 & g T W% sy | FaaH faaeT
BT Bl GRAIT BT A6 X 36 3ifepd AT

forel g Bryemer fd & uered @1 sTuecie uieiad sy e iy =gaam
e @ 60° )

OR / et

(1) Depict I-V characteristics of a LED. Give any two advantages of a LED
over conventional incandescent lamp.

fpdt LED &% 1-V etf@eron @1 oi@ S+13U | qriufis amoera &7 7X LED &
B3 T ST IaEy|

(i) What is a photodiode? Draw a ecircuit” diagram to show how is a
photodiode biased. Plot V-I characteristics for photodiode.

W@Wﬁﬂ%&@ﬁﬁimﬁﬁmaﬁﬁwmw

%,ww&qaw&&w|m%ﬁvlaﬁmwaﬁﬁﬁaﬁm|
NS
N
Draw the gr%%l showing the variation of Binding energy per nucleon with
mass number. What is-the significance of Binding energy per nucleon?

BE of gHe and ; Li nuclei are 27.37 MeV and 39.3 MeV respectively.

Which of the two nuclei is more stable? Explain.

THNE W& % WY ggT-Soll U gfReT ¥ ufiedd qemar gen W §MEu|
TSl Ui RIS BT R A B § 7

THe wd JLi fvel @ qrer-oiid swst: 27.37 MeV Td 39.3 MeV ¥
TTH q BIF GT ATG ST Wl § ? ARl ST |
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27 Differentiate between Elastic and Inelastic collisions. 6
Show that in a head-on elastic collision between two balls of equal masses
moving along a straight line, the balls simply exchange their velocities.

Draw suitable neat diagrams showing the interactions.

ORI T ARy du<el H efay sasy|
3913 foh U | @1 # T T919 Fe8@ ™ &l & ol & 999 Ty guee # a
# drg o fafma 2 9ar § | IRt duee a9 % fWu Suge W em@ SAEu|

28 (i) Explain with the help of a circuit diagram, how pn-junction diode 6
can be used as a full wave rectifier?

T UUY @ &I GeEal § el Hivg {6 pn-dfy S/ &1 Suan
Ul T fowedrl & w0 69 fopar sar §7

(i) Name the diode used to work in reverse break down voltage.

Using circuit diagram explain how it can be used as a voltage regulator?

fEed (999) d@sed diees ¥ & & ¥ ygad S™E & AW farag|
Uy SRE H WEEAl ¥ GUHEY 6 U8 P dies e & w9 " ugeE
Tl

29 Describe Young's double shit experiment to produce interference of light and 6
hence derive an expre S@ for the-width of the interference fringes.

What would happ the interference pattern obtained in this experiment

when: $&Q
(a) one of & slit is closed

(b) white lightis used as a source in place of the monochromatic source
of light.

TEBIIT & ATqHT0T Hael I & &R T @1 auie S iR 396 fawer et
# ST @1 9 & T =eee ga Ak

39 TR ¥ YT Ao Yo U R YHIE U o

(a) T A ¥ uH B0 @ < BT e wmar T iR

(b) THAT YHYT A b WM X 99T YeBIT BT SUART fopam Sram 2 |

OR / ¥an
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(1) State the two conditions under which the phenomenon of diffraction of
light takes place. Draw the ray diagram showing formation of diffraction
pattern due to a single slit. Also show the fringe pattern formed on the

screen.

I &Y STl BT ST HINY b qod YISl & [qaa I raeT gied sl
¢ | fopdll e 3 aTa e et S qgriar goT fpRer-oTE MR us U
RGN B ro S ) e

(i1)) A slit of width 'a' is illuminated by a monochromatic light of wavelength
700 nm at normal incidence.

Calculate the value of 'a' for position of first minimum at an angle of
diffraction of 30°.

'a' dreTg B Bl 10 @ 700 nm TS w1 A Yensl. SitHEEaq STal
< fepam S 2 |

i goq Miss 30° % STUadT BT 9T U Bl al 'a' & A T Uhe
HIFT |

30 State the principle of a moving coil galvanometer. Prove that current flowing 6
in the coil is directly pro&{nional to the deflecting angle of the pointer of
the galvanometer. SQ\

Explain why on 1&@as1ng the current sensitivity the voltage sensitivity of a
galvanometer @y not necessarily increase.

N
WW%WWWI%W%WﬁW%HﬁWW
IR % Hohdd % a8 BT & SFIHATIART Bl 8 |
T BHIY-fh @AM B 910 U oM F I6h! dieed! GITed & TeT
MaYT® I Rl Tar & ?
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1 During - decay 1
(A) An electron from outside the nucleus of atom is ejected
(B) A constituent electron from within the nucleus is ejected
(C) A proton in the nucleus decays and emits an electron

(D) A neutron in the nucleus decays and emits an electron

B—&d % IR

(A) % & &L BT B3 IAF Scdroid BT 8|

(B) e ® Ued ¥ & feme sqe #iT agdl e Sd@nid el & |
(C) iy & faemm™ &g W &g eiar & ofR 3oaa Sctid &l |
(D) e # foeme & =2F &dd ear § o S Saiid Hidl g |

2 The work functions for metals A, B and C are respectively 1.92 ¢V, 2.0 eV 1
and 5 eV. According to Einsteins equation, the metals which will emit

photoelectrons for a radiation of wavelength 4100 A isfare:

(A) A only (B) A and B only

(C) A,Band C (D) None_ of the above

argelt A, B wd C & SRI%a & 99 %At 1.92:eV, 2.0 eV Td 5 eV | amEeEd
¥ TiierTor  ogE, ¥ Ay R 4100 4 ade % Rifteer sem W wiet e
S@fsid B, 9 €

(A) ¥E@ A \Q@ (B) %a@ A wd B
(C) A,Bud C &g\ (D) Iwde ¥ ¥ @3 7T
NS
3  Two straight s kept parallel to each other carry currents in opposite 1

directions, tl% conductors:

(A) attract each. other

(B) repel each other

(C) apply no force on each other

(D) will get rotated to be perpendicular to each other

T THY b T @ &1 |ie A # faada fesmett ® gy wented & W@ 71 Y 9w
(A) U TEL B AHNT BT

(B) TH @Y &I Ui &y

(C) U® TAL X B3 A &I TIAA

(D) FHHI Th FEY b e & SR
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4 A charge 'q' is placed at the centre of the line joining two exactly equal 1
positive charges (. The system of three charges will be in equilibrium if
'q' is equal to :

(A) —% B) -0

© © o £

B AMAY 'g', 3 P IO I SmAsh O &Y A A T@T b HeAfEg U @l B |
A amasT &1 wE frem wged ¥ g Al ¢! ey &

» -2 ®) -0
© © o 2
S  When two coherent light beams of Intensity / and 4/ superimposed, 1
the maximum and minimum intensities in the resulting beam are
(A) 5[ and 3/ (B) 97 and I
(C) 97 and 3/ (D) S5Iand [

W 3 wEed gt fper 4o el forard J ud 47 ¥ STeiaer s @ aieem
forter gw1 o erfyenad wd <gAaw Qe & HIE S ST

(A) SIwd 3l B) 9wl
(C) 9/ud 3l SQ\QQ (D) sIwal
&
S
6 In an n-p-n trawsistor, the collector current is 10 mA. If 90% of the electrons 1

emitted reacQ ¢ collector-

(A) the emitter current will be 9 mA4
(B) the emitter current will be 1 mA
(C) the base current will be 1.1 mA
(D) the base current will be 0.1 mA
fpe n-p-n zifvrex ®, dued-ara 10 md ¥ 3l Sahia sdeE &1 90% duEs
X UEgdr &, a-

(A) TESH 9T 9 mA T

(B) Sc&sid 9T 1 mA &Rh

(C) o o 1.1 mA &

(D) emar g 0.1 mA &
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7 A junction diode can be used as: 1

(A) oscillator (B) switch
(C) rectifier (D) amplifier
fordl €f S/ &1 IwEnT fRar S gehan @
(A) AT & &9 | (B) fea & w9 #
(C) Rwerdl & &7 o (D) vad® & &9 &
8  What is the angle between the plane of polarisation of the polariser and 1

that of the analyser, for the intensity of light to reduce to halt?
(A) 90° (B) 60°
(C) 45° (D) 30°

gas i fasas & gau-qal & &= fhaT @i eqr @iy e @l ot <
T AT WeTT 1 o STel @ &1 ?

(A) 90° (B) “60°
S
(C) 45° g\ (D) 30°
S
N
9 When a bea%%f white light passes through the light of prism, which of 1
the following colours deviates the least?
(A) Red (B) Violet
(C) Blue (D) Yellow

TS AT TBIST B B3 FpTer gt ferelt o & Tereedt @ o Frefefaa & @ few T &
YT BT ey 999 &9 Biar & 7

(A) « (B) ST
(C) e (D) g
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10

11

12

13

14

If the Young's double slit experiment on interference of light is performed 1
in water, which one of the following statements will describe the result?

(A) Fringe width remains unchanged
(B) Fringes will disappear

(C) Fringe width will decrease

(D) Fringe width will increase

i I b UHIT & Afqe qeel fER v @ ow ¥ et fean Smwoar
frfaRad & & d9-—a1 Td ®AF afomy @1 quie wam ?

(A) Tha—drerE emftafaa @M
(B) ksl Tge & wimo
(C) Bhwr—<ieE %9 & s
(D) fher-<ieE g s

Distinguish between ac and dc generator. 2

ac Td dc ST ¥ A5 wifvT)

(i) State zeroth law of thermodynamics. 1+1=2
T BT LAl oH TaEy|
(i1)) Write one limitation &f first law of thermodynamics.
Wﬁaﬁ%qwsﬁ&(aﬁﬁw@mwl
S
\Q‘Z}
The equation @ plane progressive wave is: 2
N\)
y =10sin 2& —0.005x)

where y and xare in cm and ¢ is in seconds. Calculate the (i) amplitude,
(i1) frequency,-(iii) wavelength and (iv) velocity of the wave.

frel THaE Tl 90T BT GHIH &

»=10sin 27 (1 - 0.005x) , 7eF y 4K x cm ¥ ¥ i 1 s ¥ ¥1 v AT
(i) mam, (i) smafa, (iii) aeres qr (iv) T3

Define the term Impulse. Is it a scalar or a vector quantity? State its SI unit. 2

U STAAT bl YICATING HITT | T SATGST X131 & A1 YT IR 3 7 391 SI 9 9agy|
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15 Two cells of emf £ and E, are connected together in two ways as shown
in the figure

(a) : [

(b) | |

E; 1)
The balance points in a given potentiometer experiment for these combination
of cells were found to be at 70.2 cm and 35.1 cm respectively. Calculate the
ratio of the emfs of the two cells.

Emf E, T E, % & qell bl T < T el & Siret S @ o fep st § garran

TR

(a) : I
E| E,

(b) | |
E; E,

iRy € T U R TA ¥ adl % 39 Gael 6 S Sgad 95 s
70.2 cm T 35.1 cm 9 91T Y| 39 &1 HAl & emfs b FIAT B qNHAT HifoTd |

N\

Q
16 Calculate the half lif%;%fiod of"a radioactive substance if its activity drops

N
to %6 th of its$ i«Qx@g’&l value in'30 years.

N)
Pt fdofa e (@l 30 ¥ A 3w o @ Y @ o &
qered @ et sty U@ S|

17 What happens to the Kinetic energy of a particle if (a) the speed of the
particle is doubled? (b) the mass of the particle is halved?

Justify your answers.

forell U1 1 TAS Sl U T HE IS (2) T I B B oA AT BT QA
W & ? (b) 9 SE HUT BT FAHN ST B AT Srar & ?

U IO & gHYT H doh QU
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18

19

20

21

Explain why in a transistor, the base is lightly doped. 2
AT BT b IR # STER & §8d &A Siud @4l fopdr Siam |

The average speed of blood in the artery (d = 2 cm) during the resting 2

part of heart's cycle is about 30 cm/s. Is the flow laminar or turbulent?

(Given : Density of blood = 1.05 g cm=3, Viscosity coefficient of blood n=4x 1072 poise)

T TG U WH & ia-ak # B g al &l (d = 2 cm) § BET B
T @I 30 cm sl B ¥ 1 98 WATE uSed @ a1 UEed ?

(R &: BT @1 o = 1.05 g em 3, BRIX &1 SqMal T, 1= 4x 1072 poise)

Show that Terminal Velocity of a sphere of radius/'r' falling through a 4

viscous medium is proportional to the square of its radius.

3915 fop fondll vamt wireem o R 3T ' BT & i T i o sda! B & ai
% SFIHAIUC BT 2 |
S
g\
Sh

Draw the graph &&%\'Ving the variation of Binding energy per nucleon with 4
mass numbeé}ﬁhat 1s. the significance of Binding energy per nucleon?

BE of gHe and ?7) Li nuclei are 27.37 MeV and 39.3 MeV respectively.

Which of the two nuclei is more stable? Explain.

THNE W& % WY ggT-Sell U gfrReT ¥ ufiedd gmdr gem W §MEy|

TS Ui A B 1 qed Bl 7

THe wdh JLi Tl @ Te-wwid wuer 27.37 MeV Td 393 MeV ¥

T ° BN GT ATYe i W TP Anen sy
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22

23
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State Newton's third law of motion. Using this law, show that total
momentum of the interacting bodies before collision is equal to the

total momentum after collision.

T B TG BT g 19 qa30| 39 a9 &1 ST i Iy i Iy o=
foram T g3 axgatl @ €O Q9 P T 3 HHS UL P AT & qUET
B 2

Draw a graph to show the variation of angle of deviation with the angle of
incidence 'i' for monochromatic ray of light passing through a glass prism
of refracting angle A. Define angle of minimum deviation? Indicate it on

the graph.

Calculate the refractive index of the material of an equilateral prism for

which the angle of minimum deviation is 60°.

A USRS BT % BIA & USH F BB O Al Thavil Yoplel & AT SaaT bror
&% T foae= Hior § 2 o afteds & g9 % o ue I SAEe | =g foaaes
HITT I JILATRG I | T 9% 39 sifeha. it

%@Wﬁwﬁ*ﬁ@wémmwﬁwﬁﬁaﬁmmmw

OR / syt

(1) Depict I-V characteristics of a LED. Give any two advantages of a LED

over conventional incandescent lamp.

fpel LED & 1-V atfqaeton & o 913U | griufies dverd o 9X LED &%
B3 T ST IaEy|

(i) What is a photodiode? Draw a circuit diagram to show how is a

photodiode biased. Plot V-I characteristics for photodiode.

RITEEE 1 BT & P F8 3N % (WY foh BIESEs & &y qEaed fehar st
¢, Th UNUY @ SAEC| HREEs & V-1 sifieee smwiied S|
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24  State the four operations involved in Carnot's cycle. Two engines 'A' and 4
'B' have their sources at 400 K and 350 K and sinks at 350 K and 300 K
respectively. Which engine is more efficient and by how much?

BT T T INHA X TShATT T Ieeld hITT |

3 3ol A Td B & Al & ag wast 400 K wg 350 K € deor Rie—am s
350 K @d 300 K 1 379 § fope gwoi1 @l qeqam offees & ofiX fepail etftres 37

25 Show that in an organ pipe closed at one end, the first three harmonics are in 4
the ratio 1:3:5.

2913 fop fopdll U&p RX TX S & WsW § U8d A eIkl @l sghaar 1:3:5
% T | B

26 Show that potential due to an electric dipole on its equatorial line is zero. 4

qosy foh fopdll oga feyga & @Nor S aaHiswSe, @ & Bl g «
faea fawa =@ =@ 51

27 Describe Young's double slit experiment.to produce interference of light and 6
hence derive an expressi(@for the width of the interference fringes.

N
What would happer@(\the interference pattern obtained in this experiment
when: D
W
(a) one of theslit is closed

(b) white light is.used as a source in place of the monochromatic source
of light.

THBIST % Al 0l qael A % T30 TART &1 9 Sy iR 38% Afas e ded
# Tt @l e’ % MU st A BT
3 WA H ud Afaeier Yo X 1 GHE U oS
(a) T A ¥ uH B @ 9 &Y e omar ® el
(b) THIUI YepTeT BT % T U 4 YahIST &1 SYANT fepdm ST &1
OR / 3ty
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(i) State the two conditions under which the phenomenon of diffraction of
light takes place. Draw the ray diagram showing formation of diffraction

pattern due to a single slit. Also show the fringe pattern formed on the

screen.

S T SIEYl BT ST BT (5T Ted WISl &% Tqaae sl qreaer gfed et
¢ | fopel waa B a0 faads St S st e feRu-omE SRl Uk U
RGN B e W ) e

(i1)) A slit of width 'a' is illuminated by a monochromatic light of wavelength

700 nm at normal incidence.

Calculate the value of 'a' for position of first minimum at an angle of

diffraction of 30°.

'a’ dretg B Rl 1 @ 700 nm Tt @i uwhen Yentel StHerEaq STawl
e fopam S 2

it e it 30&Waﬁwwwﬁwﬁ?ﬁ'a‘%nﬁwwﬁww
A &6
O

28 Differentiate between Elastic and Inelastic collisions. 6
Show that in a head-on elastic collision between two balls of equal masses
moving along-a straight line, the balls simply exchange their velocities.

Draw suitable neat diagrams showing the interactions.

TARY Td YRy §oel ¥ 3fax Sasy|

393U o U | @1 H T 9 S9 @l &1 al & 99 YaRY €92 | al
# drg o fafma 2 9ar 3 | aREiie duee q9i % e Suge W em@ SAEu|
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29 (i) Explain with the help of a circuit diagram, how pn-junction diode 6

can be used as a full wave rectifier?

T IROY @ &l Te™dl ¥ Tl Sl {6 pn-8fY 3T &1 SUd
Ul T fowedwrl & w0 § 69 fopar sar €7

(i) Name the diode used to work in reverse break down voltage.

Using circuit diagram explain how it can be used as a voltage regulator?

frad (9ea) dwsed diees ¥ & & O ygw SHie @ AW faRau|
TRUY G % WEEdl § GHARY (6 U8 HY dieed Fawe & &9 H UgE
BT T

30 With the help of a labelled diagram state the underlying principle of a 6

cyclotron.

Show that time period of an accelerated particle in a-cyclotron is independent

of the radii of its Dee's. State its two limitations:
e ATHifhd T @] TeEal ¥ AgaiZM & Hld [JErd &l e Hifg |

393 fop AR § QT BT 61 guHae. 5ad! S &l Boar aX ¥ T80 |

st A A ] S
S
\Q‘G
@Q
$
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Making any identification mark in the Answer-Book or writing Roll Number anywhere other than the specified
places will lead to disqualificationof the candidate.

Write your Question Paper CQ} 0. 65/ESS/4, Set— on the Answer-Book.
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English, Hindi
Konkani, Mani
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(b)  If you choose to write the answer in the language other than Hindi and English, the responsibility for
any errors/mistakes in understanding the question will be yours only.

ST :

el YeT-US % Uew Yt WX HUAT SmHIh Ay fod |

FUAT UST-TF bl SOId o b TST-T & HA Jooi a1 Ul Dbl Sl & T & ST J&H I8 & qad U

BU ¢ 39 9 @ Sid W B o 6 qeT whve w0 A ¥

IA-gRae # veam-fag I sreran fidw et & sifafia wEf o ergie faem ax aliendt @ s

JETAT SR

o SER-gRas! T 9sT-u @ e ged 65/ESS/4, ¥-[C| fig

(®) WU had fEd/SUs # T pT f, afy oy o€ o i & 7 fhdl um Wi H SR < G € ¢
AR, AU, HIHR, Twpa ofiT R
HuaT ST-—gRad 9 feu 7o S # fad i ema few won ¥ s fe w €

(@) afs eng &Y ug el & arfafved frel o 9o o Sox fomad € o woHl & 99 ® ' 9
et | Tafaar B e Fad o 2R

; Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya, Gujarati,
, Assamese; Nepali, Kashmiri, Sanskrit and Sindhi.
d towindicate.the language you have chosen to answer in the box provided in the
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All questions are compulsory. There is no overall choice, however,
alternative choices are given in some questions. In such questions, you

have to attempt only one choice.
Marks allotted are indicated against each question.

Each question from Question Nos. 1 to 10 has-four alternatives — (A),
(B), (C) and (D), out of which one-is most appropriate. Choose the
correct answer among the four alternatives and write it in your answer-
book against the number of the question. No extra time is allotted for

attempting mu@le -choice questions.

Hﬂi’ru@g&w%qﬁusﬂwﬁﬁwﬁ% 6 ot 35 U & etiafis
%@%l@aﬁﬁqsﬁﬁm@ﬁﬁwwwéﬂ%|

UAh- 999 & GMEA 3h 9 T F

YT HEm 1§ 10 96 & Y& 99T ¥ 9O fawmed — (A), (B), (C) 3R (D)
R ¥, A @ ue 999 Suge ) 9@ faeedl § @ |@e IO g a9 o
ST—GRA®T § T T % T SR [Wed | Sgdehieadh YAl o o srfara
gy wEl fear S
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1  When two coherent light beams of Intensity / and 4/ superimposed, 1
the maximum and minimum intensities in the resulting beam are

(A) 51 and 3/ (B) 97 and [/

(C) 97 and 31 (D) 57 and [/

9 3 wEed YT fper 4o el forard 7 wd 47 ¥ STemaer s & ar areem
fotor 451 o otfuenad wd =gAad didrel & A B hA:

(A) SIwd 3l B) 9wl
(C) 9/wd 3l (D) SIwal
2 The total energy of an electron in the hydrogen atom in its ground state is 1

—13.6 eV. The Kinetic energy of this electron is:

(A) —13.6 eV (B) 0eV

(C) +13.6 eV (D) 6.8 eV

FRSIST TR Y P ol orRen § PR SR @) pe Gt —13.6 e B
T 3T AL Dl TS Foll &

(A) —13.6 eV B) OelV
(C) +13.6 eV (D). 6.8.¢eV
3 Ifan g -particle is e 1{@@ from the.nucleus of a radioactive substance: 1

(A) the mass num t&f the daughter nucleus is increased but atomic

number ren\dﬁs same.
(B) the atomie*number of the daughter nucleus is increased mass number
is decreased.

(C) both atomic number and mass number of the daughter nucleus are
increased:

(D) both atomic and mass numbers of the daughter nucleus are decreased.

afy fepelt Yfeaufrea qard & s & TH SwmI-®U Sqfid BT ©, al —
(A) Hafa Tfa® & FaHE @ 9% SNl & fhg IXA] HE el Wl s |
(B) dafd e &I LA &1 96 SN § foheg Fd¥M €&l 92 Sl g |
(C) wdafa fHe & AN FE&r ofiR F&mH & aF 9% W ¢ |
(D) dafd AHe %I U] T i FEHE &1 31 9 91 ¢ |
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4  What is the angle between the plane of polarisation of the polariser and 1

that of the analyser, for the intensity of light to reduce to half?
(A) 90° (B) 60°
(C) 45° (D) 30°

gad X faeeives & gaur-—aal & 4 fear Hior g1 Ay fed gEdl ok ura
B Il WeBI9T @l dreran omell T =g ?

(A) 90° (B) 60°
(C) 45° (D) 30°
5  When a beam of white light passes through the light of prism, which of 1
the following colours deviates the least?
(A) Red (B) Violet
(C) Blue (D) Yellow

S 93T YISl Sl Bi5 [T G el Ood | Joreal & o Frifanea # & fea T &%
YIS BT foaa T99 H9 e § 7

N
(A) @@ g\@ B) T
S
(C) e \Q‘b (D) drer
&Q
S
6 If n, and n, be the number density of holes and number density of 1

electrons respectively in pure Germanium then,
(A) n, = n (B) n, < ng

(©) n, > n, (D) n, = 0

afg n, T4 n, AT I ST § Bl Ud Sodal B 9 T g B di-

(A) n, = ng (B) n, < ng
(©) n, > ng (D) n, = 0
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7  In an n-p-n transistor, the collector current is 10 mA. If 90% of the electrons 1
emitted reach the collector-
(A) the emitter current will be 9 mA4
(B) the emitter current will be 1 mA4
(C) the base current will be 1.1 mA
(D) the base current will be 0.1 mA
e n-p-n zitvrex ®, dued-ara 10 mA 3| 3 Sahia sagE &1 90% s
X ggadr &, ai-
(A) TESE 9T 9 mA T
(B) S&sid ORT 1 mA g
(C) omur o 1.1 mA &
(D) emar g 0.1 mA &

8 If the Young's double slit experiment on interference of light is.performed 1
in water, which one of the following statements will describe the result?
(A) Fringe width remains unchanged
(B) Fringes will disappear
(C) Fringe width will decrease
(D) Fringe width will increase
gie A % GBI & et dad BT ovEn e s@ § fefed e smoa
frrfafad o § dF-—91 T HYT TROMH & a0 S ?

(A) Bher—<ierE eufafia @
(B) Bl T B Sk S
(C) Bhs—<ies &H @,

(D) - fﬁsré@@'%ﬁ

9 Two straight%vires Kept parallel to each other carry currents in opposite 1
directions, the conductors:

(A) attract-each other

(B) repel each other

(C) apply no force on each other

(D) will get rotated to be perpendicular to each other

T THY &b AT @ &1 |ie A # fada fesmett ® gy wented & W@ 71 Y 9
(A) U TEL B AHNT BT

(B) TH @Y &I Ui &y

(C) TH @ I big 9 & @

(D) FAH Th FEL &b e & SR
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10 A charge 'q' is placed at the centre of the line joining two exactly equal 1
positive charges Q. The system of three charges will be in equilibrium if
'q' is equal to :

(A) —% B) -0

© © o £

B AN 'g', 3 P IO I SmEsh O B ST A [@T b HeAfEg U @i B |
A Srae &1 g8 e §ged o g A ¢! SOe &

) -£ ®B) -0
© © ® £
11  State the first law of thermodynamics. State any two of its limitations. 2

THTAH! & TIH 9 &1 Ha [Rau| 39! &5 &l 4l 9arsy |

12 The activity of a radioactive material drops to %6 th of its initial value in 2

24 hours. Calculate its h%@ife period.

Q
ﬁﬁ@r%%ﬁqhzawﬁ@:ﬁaw%a%ﬁﬁnaﬂsﬂﬁsmﬁmww %63?'%4111
waﬁ%lwq@%aﬁ—meaﬁml

@$

13 What happens to the kinetic energy of a particle if: 2
(a) the speed of the particle is halved
(b) mass of the particle is doubled?

fepEl wUT @ TR Sell U R YA Bl § A
(a) TED T e BY Y A ¥
(b) @O W FEAE & AT HY feAT S &7

14 Define the term Impulse. Is it a scalar or a vector quantity? State its SI unit. 2

U ST bl YICATING HINTT | T SATGST 1T & A1 | T 3 ? 391 SI 9 9agy|
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15 The average speed of blood in the artery (d = 2 cm) during the resting 2
part of heart's cycle is about 30 cm/s. Is the flow laminar or turbulent?

(Given : Density of blood = 1.05 g cm™3, Viscosity coefficient of blood n=4x 1072 poise)

TWT WG Y Uk b Afg-QR H AT T A €9 (d = 2 cm) H BT @
@ O 30 cm sl B ¥ UE YA® YA § AT Wee 7

(R &: BT @1 B = 1.05 g em 3, BRIX &1 QqMar Ui, =4 x 1072 poise)

16 Two cells of emf £ and E, are connected together in two ways as shown 2

in the figure

(a)

(b) [ |

The balance points in a given potentiometer ‘experiment for these combination
of cells were found to be at 70.2 cm and 35.1 cm respectively. Calculate the

ratio of the emfs of the t@ cells.

i E, T E, 3 9 4 et A et il & s e & e s o st
- S

Q
N,
(a) <S5 |
S |
E E,
(b) I |
£y E,

TRy & fhy T fEE W W Wl % 39 STl % Ed e S s
70.2 cm W& 35.1 cm WX UMW T 3 & WAl b emfs b ST BT UHAT BT

17 Explain why in a transistor, the base is lightly doped. 2
TEAT BT fp ISR § SIUR %l §gd &9 sifud @i fhar sirar 2|
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18 The equation of a plane progressive wave is: 2
y =10sin 2w (£ —0.005x)

where y and x are in cm and ¢ is in seconds. Calculate the (i) amplitude,

(i1) frequency, (iii) wavelength and (iv) velocity of the wave.

el THae Tl 90T BT GHIG §
y =10sin 21 (t—0.005x) , &l y 3R x cm & ¥ &% ¢ s ¥ ¥ | yfkapa ST

(i) smam, (i) emgha, (iii) IO qoT (iv) TET—aT

19 Explain why the core of a transformer is laminated. 2

TEAT HINT foh ZIERER BT IS Ufad @l a9 Er ST & |

20 State the four operations involved in Carnot's cycle. Two engines 'A' and 4
'B' have their sources at 400 K and 350 K and sinks at 350 K and 300 K

respectively. Which engine is more efficient and by how much?

WWﬁsWWWWWWI

asﬁﬂﬁAanasa@\\ésamwsT 400 K wa 350 K & qur fie—am swam
350K@3001&%&?ﬁ@rﬁwwaﬁamm%aﬁ1ﬁm=ﬁam%?

@
21 Show that in a open organ pipe the first three harmonics are in the ratio 4
of 1:2:3.

3913 b TRl go SN U15Y  Uew A et 1:2:3 &% o4 o o &

22 State Newton's second law of motion. How does this law help to measure 4
force?
=T & T & faara Fem a1 wue fafaw) o8 fom 9a & 9o 9 e g ger
HIAT &7
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23 Draw a graph to show variation of angle of deviation with that of the angle 4

of incidence "' for monochromatic ray of light passing through a glass prism
of refracting angle A. A ray PQ incident on the refracting face BA is refracted
in the prism BAC such that AQ = AR. If the angle of the prism

is 60° and refractive index of material of the prism is ﬁ, then find the

angle 0.

A SUI® BT b B b U H IS THAUT Yep1eT BT & f@q smaa i i
% @Y foae ®o § BN A uiade @l q9ndr g h asa|

%ok BA WX amarl feeer PQ e BAC ® € 3@ YR aUdiad el &

AQ = AR\ Ift T %101 60° &1 T o % wared & e Lf3 B dl B 0
A B |

N\

24 Show that Terminal é‘ﬁ)%ity of-a sphere of radius 'r' falling through a 4
viscous medium is_pteportional to the square of its radius.

agitey o R s emem & Rreet gu v Fooun & e ofeg A g Broa & o

3 ST ¥

25 Draw the graph showing the variation of Binding energy per nucleon with 4
mass number.”What is the significance of Binding energy per nucleon?
BE of gHe and z Li nuclei are 27.37 MeV and 39.3 MeV respectively.
Which of the two nuclei is more stable? Explain.
T W % WY du-Felt yid gferastd ¥ ufte ufar gem Ww §MEy|
TSN Ui A B 1 qed Bl & 7

THe wd JLi Tl @ Te-wid waet 27.37 MeV Td 39.3 MeV ¥
T H DM G AMYS STfie W § ? e eyl
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26 Two students X and Y perform an experiment on potentiometer using the 4
circuit diagram given below:

E
/+| I_ I_I
1] [R]
A 0 ] B
A 1
+||_ S
< || kd G
[SH—+)

K

Keeping other things unchanged,
(a) X increases the value of resistance 'R’
(b) Y decreases the value of resistance 'S' in the set up.

How would these changes affect the position of null point in each case
and why?

T foemedl X wd Y 9 fiw o afwy oM@ 1 S #ie arefiimmiet
AT B B

3T TSN bl Srafardd T@d gY, JANT el o,

(a) X 9fq0e R &1 99 e &

(b) Y Wiy S &1 9 " ®

&% YHIU &b T gz fb 3@ uladw @ d@qe fag @ Rufa &8 &k @i
gfafda g &7
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27 State the principle of a moving coil galvanometer. Prove that current flowing 6
in the coil is directly proportional to the deflecting angle of the pointer of
the galvanometer.
Explain why on increasing the current sensitivity the voltage sensitivity of a
galvanometer may not necessarily increase.
T FUSHI TR Bl s SRy | s BT 6 rsel  yared eF aml ama
AT & Hohddh o (98T HIOT & STIHATIINT Bl 5 |
AT HIT b AR & 9T uiledt oM & I6H! dicedl GIIed & e
HELTH FI el BT & 7

28 Describe Young's double slit experiment to produce interference of light and 6
hence derive an expression for the width of the interference fringes.

What would happen to the interference pattern obtained in this experiment
when:
(a) one of the slit is closed

(b) white light is used as a source in place of the menochromatic source
of light.

TehI9T & ferehRer Eeell O & fERI v @1 avie @ifwe $iR 36 wfawier Yo
# Thell @ 9 & U sste g BT |

TG YA § Wi AfdeIor e X T qTE. U WE

(a) T A ¥ uH B0 @ 9= BT e wmar TSR

(b) UepaT YeI3T HId & TR 99T WISt BT U fRaT ST B

Q OR /-&¥a
(1) State the two @itions under which the phenomenon of diffraction of
light takes . Draw the ray diagram showing formation of diffraction
pattern d a single slit. Also show the fringe pattern formed on the

screen.§Q
S 3 SISl %1 SwiE HIY [Teh qed TebIeT b e @l qieae ated s
¢ | fopel mehd R a0 faads Yot a9 st e feRur-omE STl U Uy
CEE G0 B ro W W) e

(i1)) A slit of width 'a' is illuminated by a monochromatic light of wavelength
700 nm at normal incidence.

Calculate the value of 'a' for position of first minimum at an angle of
diffraction of 30°.

'a’ dreTg B Rl 10 @ 700 nm et w1 Tewhan YenteT St Eaq STawl

A fpar S 7
i goq Miss 30° % TYadT BT 9T U BiaT Bl 'a' & A T Uhd
HINTT |
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29 Show with the help of diagram the formation of 'Depletion region' in a 6
pn-junction. On what factors does the width of the depletion layer depend?

A student wants to use one pn-junction diode to convert alternating current

into direct current? Suggest a suitable circuit diagram and explain.

Ueh 3T ! Tl § pn-—&i & o1aerd & FHior 39Msu | ofaerd 9id &l deTs fobe
Hal U R Bl B 7 BiE et garedt g & fseymn ® ufafda s & fog
TH pn-HY SIS SUAN | AT 98T § | U IUgeR U9 3@ gasy ofik asy
o6 o% %9 fepan s ?

30 Define Elastic and Inelastic collision. Show that in a head-on elastic 6
collision between two balls of equal masses moving along a:straight line.

The balls simply exchange their velocities. Draw a suitable neat diagram.

TR 37 STYIYT Ho2e Bl UiwTsT R | 391sT o Us aXer@n # i Iy
M B A W&l F T TORYT Huee H A gL o9 @ fatma s §
T TR W JRE TR
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