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(i) Al questions are compulsory.

(if) Marks allotted are indicated against each question.

(i) Each question from Question Nos. 1 to 10 has four alternative - (A), ®).©
and (D) out of which one is most appropriate. Choose the correct answer

among the four alternative and write it in your answer-book against the num-
ber of the question. No separate time is allotted for attempting multiple choice

Note :

questions.
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1. The force of action and reaction are equal and opposite. Despite this, object
moves on application of force because: ' 1]

@By Both action and reaction act on the same object in same direction
(B) Both action and reaction act on the same object in opposite direction.

" (C) Both action and reaction act on two different objects.

(D) None of these
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2. Anelectron is accelerated through a potential V, its de-Broglie wavelength is A If
accelerating voltage is decreased to V72, its de-Broglie wavelength will become.[1]
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3. Variation of viscous force (F) on a small sphere falling through 2 medium with
the radius of the sphere, is represented as : [1]
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The length of a pipe open from both end is 1m. If speed of sound is 320m/s in
* air. fundamental frequency of standing wave in pipe is: [1]

(A) G40HZ (B> 320Hz
(C) 160Hz (D) 80Hz

3l R W G o urgw B e 1m R | AR arg F saf e 320m/s @ A o A
Tt T ht g agf R g‘é‘@

(A) 640Hz (B) 320Hz e

(C) 160Hz D) 80Hz

Power delivered by a force of 5N to a body moving with velocity 2 m/s is. [1]

S.
(A) 10W (B) 5W
(C) 20W (D) None of these -
LT C T g pe—— e ST
(A) 10W (B) 5W
(©) 20W (D) ¥ R iy T
6. S.L unit of self-inductance of a solenoid is : [1]
(A) Volt/second (B) Ohm-second
(C) Volt-second &f Ohmy/second
- fordlt ufteTforent & w@Ror &1 S, W 2
(A) diee/aws (B) sim-whs
(C) dtee-das (D) si/dws
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7. The refracting angle of a prism is 14° and its refractive index is 1.5 for yellow
colour. Deviation of yellow light passing through it is: (1]

B g o
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(A) 2° (B) 1°
© B | o Y
8.~ Balmer series of spectral lines is obtained when an electron in hydrogen atom
jumps from higher orbits to the: (1]
(pg first orbit (B) second orbit
(@’ third orbit (D) fourth orbit
St T@e R TR of 7@ ww A L 9 T T § FE gerage Jeadl wan @
TR T § — ‘
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9. An electron is accelerated through a potential V, its de-Broglie wavelength is A.
If accelerating voltage is increased to 4V its de-Broglie wavelength will become:[1]

(A) 4\ - B2
©) A (DY M2
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(A) 4h (B) 2)
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10. Ina transistor least doped region is : [1]

(@2 emitter
(B) Dbase

(©) collector
(D) none of these
TR &1 g wim R wed w2 6 s 2, g -
(A) === |
(B) amur
(C) wus

(D) 3ugw # =iF T

11. Radiation power of 3.31 Watt is falling on a surface. If 20% of light 1s absorbed
and remaining is reflected back, calculate number of photons reflected per second.
Take the frequency of each photon 10'2 Hz. and h=6.62x10"* J-s [2]

et g @ 3.31 e <t Ffio wiftk vz w6 2 1 af} e s 209 s 2 2 ik vt
Wﬁaam%ﬁnﬁﬂaﬁwaﬁh@ﬁaﬁﬁaﬁﬁmmqﬂmzﬁﬁmlm@aq
@it amgf 10'? Hz @ h=6.62x10"" J-s =i |

e

12. State Newton's law of coolmg Draw graph between temperature (0) and time (t)
for a body cooling in air. [2]

e & itaer faw w1 wem foRta | =g # vieer 2 gu Reed fire o frg ama (0) w w()
& &t T T |
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13,~ Two bodics initially at temperature T, and T, when kept in thermal cont

14

16.

act, do

; itso? [2
not necessarily settle to mean temperature (T1+Tz)/2 always. Why is 1t SO* (2]

2 R vt 5 s 9 T, v T, 7 e s & e @ P et R
T 3R T g AT AT A (T, +T,)/2 @ | den Rraferg 21 82

A battery of e.m.f. 10V and internal resistance 3Q is connected to external
resistor. If the current in the circuit is 0.5A, Calculate the (2]

1) external resistor and

i) terminal voltage of the battery.

e.m.f. 10V 3i ariafes R 300 i v e 2 Rreh arga seer & Fs et 7 € 17
aRay & g 0.5A 7 7t ufwfera hifvr :

i) o wfig i
ii) @ * Rl & fiw deen

An electron is projected at right angle to a uniform magnetic field (B) with
velocity v. Derive the expression for the radius of circular path described by the
electron. Take ‘m’ as mass of electron and ‘e’ its electric charge. [2]

et ot Y O T g A (B) ¥ 3 T R A g v S R s
WA 2 | 3o g IARa gRTER vy B e & forg e sge S | seega
geme ‘m’ 3 gEen forgm amaw ‘e’ #fifv |

| R
Draw a graph showing variation of angle of dCVIEa.%)EIII (D) with angle of incidence

(i) of rays passing through a prism. Name the two factors on which angle of
minimum deviation (8) depends. [2]

firem | e ToRA arelt ool & STge v (i) ¥ ufteda @ feem wo (D) | #R A
e i G g1 T SHIET | 37 §F HIhi & A1 qargg o Faad fererer wion (3) felt
@l 2l
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&7. Find number of photons in 6.62 J of radiant energy of frequency 10'* Hz. (Take
h=6.62 x 10-* J-s) [2]

10" &t amafis < fafdewon st & 6,620 § ot 1 dear @ awer SR |

(h =6.62 x 10 J.s #Hfm)
T
e

i VIVhy is dep]etu:_m region named $o in a semiconductor diode? What is total
charge of depletion region in a diode in forward biasing? [2]

mmvﬁ‘mm@a’aﬁmuﬁmmﬁﬁmm%? 3 arafim TEE % HaEE 8=
ﬁmanémﬁmm@mﬁ?

(1}- )  Make truth table of following combination of logic gates. [2]

1) Name the basic gate equivalent to this combination.

i) ﬁﬁqmﬁﬁmﬁﬁ%ﬁﬁm%%ﬂmmm:

A,__DO_, :

ii) mﬁﬁm%mmﬁzmm%ﬁaql
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20. A Carnot engine is working with source temperature 227°C and sink 10 be

127°C Keeping the sink temperature same, find temperature of the source 4]
changed to double the efficiency |

@mmﬁﬂm 2270(:3&{&'?5“ urc*%mﬁzﬂm%lfmﬁmmuﬂ

]
y,m Briefly explain the ter critical velocity of flow of a fluid? How is Reynold’s
number related to criticg] velocity of fluid passing through cylindrical pipe? [4]

Fm’&ﬁ?lw%nm?a;:;iﬁa;a“ﬁai. wav § PR | fFd FeATER T3y § FETHE WA
wmﬁm%mmaﬁmmm-@ 22

2(2/. With the help of the indicator diagram, explain working of Carnot engine. If

temp.erature of source and sink are 227°C and 27°C respectively, calculate
efficiency of Carnot engine. [4]

Wﬂﬁiﬁmﬁmmﬁmﬁmwﬁmﬁmmm%m
s 227 Cﬁ?ZTCﬁﬁEﬁﬁWzﬁaa{mmm'@ﬁQl

23. Whatare beats? Use graphic method to show formation of beats. A tuning fork(A)
of unknown frequency gives 4 beats per second with another tuning fork(B) of

280Hz frequency. What is maximum possible frequency of the tuning
fork(A)? [4]

e e 2 &2 ek oo o i e et e e RS | o o 8 w Tt
. T A" 280Hz o1 35 3R e g B 6 ver s 4 ferear st e 2 | e e
'A' R e smaf Rt 9 et 37
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@- Find the magnitude and direction of the electric field intensity due to an electric

dipole of moment 10-'° C-m at a point 20cm from each charge. Dipole length is
10cm. [4]

et 10710 C-m % foregera fora 3 2 sy of weyes 20cm?ﬁl{ﬂﬂ1@mﬁ“ﬁﬁ”§m
8 T & forgm v 3 fen of foem s iR | s ) g 10 cm 21

Q. Define mass defect associated to a nucleys, Show that 1a.m.u. (atomic Mass unit)
is equivalent to 931.5 Mev of energy. (4]

mmﬁmmaﬁﬁm%@mwﬁqﬁl AU ZEAH 3TG)
931.5 Mev 3t % ¥gwa B 3 | S |
OR/3teqa

vn a Young’s double slit experiment, the fringe width is found to be 4.2 mm. If

comple'te appa.ratus 1S 1mmersed in a transparent oil of refractive index 1.4, calculate
new fringe width.

T & ffert s = v e 4.2 mun w v iy Q3 4 1.4 TS 3 Uy A
o g T A ST R et T i e a afee SR |

@- State the law of radioactive decay. Using the law, obtain expression for number
of radioactive atoms(N) at time tie. N = N exp™ [4]
, expr

A = decay constant and N, is number of radioactive atoms at time t = 0.

eamfaza g o fram forftae | 3 fram o it vk Ret aron ¢ o Weegfea v

@ ' (N) = fore sroetes arefa N =N, expMegrm Hifmw |

T . = g Uit 7 N, 9 t=0 w W wmopsil 1 e 2 ) ﬁg}%’
oki{o

@ a) Draw the circuit diagram for obtaining input and output characteristics of a
p-n-p transistor in common emitter configuration.

b) Ina transistor, ImA is change in emitter current when base current changes
by 10pA calculate current gain of transistor.

[6]
a) mﬁqwﬁmﬁwﬁp-n-p;ﬁm%ﬁﬁﬁsﬂxﬁﬁnaﬁammm%ﬁm
aity 3@ =R |

b) feedt giforet # ameam s # 10pA &1 ufied w0 A 3k g § 1mA @ ahady
T 2 | givree Y e et st e i | ‘
OR/zan
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a)  Define kinetic and potential energy of a body. Give their S.I. units.

b) A block of mass 10kg is released from a height 10m from rest state. It falls

freely. Taking floor as reference position for potential energy, calculate 11S

kinetic and potentiq] i i he floor
‘ al energy when it is at height 4m from the
(Take g = 9.8ms?) d ©

a) Mﬁsﬁm@@:ﬁqmﬁ@qﬁmzﬁm|ms.l.maﬁ@'

b)  10kg 5o 1 v e, fromreeen @, 10m 1 $ré o Foga P e 2 1 7
. T @ P @ 1 R ot 5 o o o s R s g T o e 3
%mﬁmqﬁmmﬁﬁmnzﬁmmm[(g=9.8m8'23ﬁm)

ERE
.& ]
&
28. a) State Faraday’s laws of electromagnetic induction.
b) What are Eddy currents? Give two important properties of these currents.

c) How are energy losses due to Eddy current minimised?
a) &2 < foagm gradr o & frm Rifau |

b) R U N AR §2 5 amiait 3 @) wewqut qor =y |
) W UTOS % FRO I et St gy @ ww A R T ww 22

(6]

@. a)  Distinguish between the polarised and unpolarised light. Explain, how can
polarised light be experimentally detected?

b) State Brewster’s law. The polarising angle of a medium is 60°. Calculate its
refractive index.

[6]

a) g va sryfam wemwr 7 Wg i | Tz 6 s g giha v 6 oagem SRR
T Hehedt 27

b) s = fraw fofay | fordt meam w1 yaurd wio 60° R | 3k sruadAiE @
qiee Hif |
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\éh. Q) With the help of cireuit diagram, explain how a combination of two diodes
can be usad as rectifier,

D) Whatis a Zener diode? With the help of cireuit diagram explain how can it
be used as voltage regulator.

[6]
2) TR FRE N e ¥ s S R 9 saiet ¥ wara wewant Qe % wa
EE SRR R R
D) SR TS T Y? T wRew SR g & wwgnst B ge S ate
Fame ¥ = R o wresa |
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