This Question Paper consists of 30 questions Section-A (22)+Section-B(4+4) and 8 printed pages.
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General Instructions :
1. Candidate must write his/her Roll Number on the first page of the Question Paper.

2.  Please check the Question Paper to verify that the total pages and total number of questions
contained in the Question Paper are the same as those printed on the top of the first page. Also
check to see that the questions are in sequential order.

3. Making any identification mark in the Answer-Book or writing Roll Number anywhere other than
the specified places will lead to disqualification of the candidate.

4.  Write your Question Paper Code No. 62/SS/N/UR-A on the Answer-Book.
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PHYSICS

e
(312-U)

Time : 3 Hours | [ Maximum Marks : 80
&3] [UAS : 80
Note : (i)  This Question Paper consists of two Sections, viz., “A” and “B’.

(i) All questions from Section “A” are to be attempted. However, in some questions, internal
choice is given.

(iii) Section ‘B’ has two options. Candidates are required to attempt questions from one
option only.

(iv) Draw a neat, clean and labelled diagrams, wherever necessary.

(v) Use log tables. if needed.
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SECTION - A
-

1. A person throws a ball upwards. Does he apply upward force equal to the weight of the 1
body or greater than the weight when the ball leaves his/her hand or immediately after it
leaves his/her hand ?

be b S Lunl el e dp e Fe AL 1l e B S A
¢ ‘gt'éc«;’.u&)cubiﬁf

2. Draw the symbol of a n-p-n transistor. 1
-éa?’/?lﬁfwg(}”)lf n-p-n
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3.  Refractive index of a material for air to glass interface is,/2 . Calculate the critical angle for 1
glass to air interface.

Z}/(f‘@élnc;g.ta 2 :46/W§£gcin < (Refractive index) ylf?lc}wlééuh Lf(
_é;_éb,l.igdﬂjd'l béi (interface)

4.  Photo electrons are emitted from a metal when radiations of yellow colour are incident on it, 1
will photo emission occur with red colour radiations. Explain.

@v’u”}u‘é;ufuﬁ&édUt[.ugJnéuufuﬁJ_ﬁéj.?/?w_,e:ug!_ﬂw,t;},wur}’-?d};gLmu/

_é =20y 6y
5.  What is an ideal gas ? Write the relation between pressure and density of an ideal gas. 2

-épﬁjuwé&mug;;éuﬂﬁ 4"_&%@;( (ideal gas) u{)’ﬁ{!

6.  Why does a rubber band gets heated when it is stretched and released a number of times ? 2
Mention a practical application of this behaviour.

_éJW.,ggsuw ¢ ‘al:'lgﬁu;.{/(/c)?‘aL"lglj}f/)'g.‘f*;.’/.fg’ﬁ/./(fr@

7.  State the basic difference between isothermal and adiabatic processes. 2

- cfig 050 Ji’é{ Ve (Adiabatic)/l]f t7us (isothermal) J{("‘

8.  Sky generally appears blue. Explain why ? 2
¢ u;&é&lﬁogaa t"’}””.ﬂfcﬂbﬂau&‘f

9.  An electron jumps from 4t orbit to second orbit. Calculate the change in angular momentum 2
of the electron.

QL.,GU.’: (Angular momentum) Jf&,uu/u!j’-?!-‘atéjuaguﬁ;/u 2nd L?Lzuélth u’/)"g'é:’/

Pl ¥
10. Draw the symbol and write boolian expression for OR gate. 2
-g@yﬁz&uunéﬁu@s&’wufd OR
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14.

15.

16.
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What is meant by interference of light ? Describe Young’s double slit experiment and write
conditions of constructive and destructive interference in terms of wavelength.

d/:puﬁ J/‘J@rgkﬁéug,j" et K b ¢ < e Q’/K (interference) JVU:L d%/
_ﬂfééd’uﬁ (Destructive) u:"'f:ﬂ (constructive)

Discuss the formation of p-n junction and hence describe the formation of (i) Depletion region
and (ii) Potential barrier.

St (ii) «(Depletion Region) 3tk (i) /;'é >4 LJY.@ d/ (p-n junction) u"o p-n
-éf uydﬁ’ J (Potential barrier)

A particle is moving on a circular path with speed v. (i) Is its velocity constant ? (ii) Is its
acceleration constant ? Give reason for your answer. If the radius of the circle is r, draw a
diagram to show the direction of velocity and acceleration at a given instant. Also write the
expressions for the magnitude of acceleration and velocity.

LK1 (1) ¢ o A (velocity) AEUIY ()-absfe 7z L fIAL vl 03dd
Uty st sie s 5 Z;j““?u?mg?:% r Bidb i E BRI e ¢ o
_ﬁgu’{ufjlf&yyééogdm@@ul@/l-é_u;

Name the device used for measuring atmospheric pressure. How will you construct one such
simple device ? Express 1 atmosphere in Pa (pascals).

S 1 atmosphere ¢ zu:fl‘/.d“/JToJVQlngT.‘aL”LgQUL&"“iL’%tfg;éw;?;ler’KJf’u"
_&% 2B Pa (Pascals)

Discuss logically how a current loop behaves as a magnetic dipole.

¢ Lat“/?l?/.d“/»",é ﬁ)ﬂ%ciﬂiﬂﬂ.&/fé&f{/}b&w

Give any four points comparing the phenomenon of nuclear fission with nuclear fusion.
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17. A blocks of mass m is resting on a rough inclined plane which makes an angle 8 with the 4
horizontal. Draw a diagram to show all the forces acting on the block. If 6m is the maximum
angle of inclination at which the block stays in equilibrium on the incline, find the coefficient
of friction between the surface of the block and the inclined plane.

dlji/{g.gbu 0 u&)abgj'cd)‘”gfi-ta’nu;{‘ (inclined plane) di‘”’J/l.dA/féCgK m :«,{
451)1&’@&‘@ (Maximum Value)/ﬁfﬂlud;:ljgﬂ. fm ﬁ-éﬂﬂf?&géé‘guﬂfu?} (l}"
-”ér)b‘@/,,/“K}’juyﬂédﬁ“’gﬁ./ﬂi/gfgi‘a %}'}AU/”?

OR/|

A uniform circular disc of radius 50 cm and mass 2 kg is rotating about one of its diameter
with a period of rotation of  seconds. Calculate the angular momentum of the disc about
the axis of rotation.

(Period of S ¥U1-c SIS BHIL B Lt « (Dise) i Lifed 2 kg #1529 50 cm
_.ﬁn_é..,u(_ff"é;u 19 }/Z&Zﬁ§. m sec rotation)

18. Define solar constant. Solar constant on the surface of earth is 1.36 kWm 2. If mars is at a 4
distance of 1.52 Au from the Sun, determine the solar constant on mars. Also derive the
formula used.

152 c*.@zr‘:'@/jiﬁa 1.36 kWm —2 /ﬁJﬁbﬁuﬁ/ag{q /J (Solar Constant) A& (j/y
& P s e e B 6 e gd26 L Au

19. Describe the formation of stationary waves mathematically. Specify the location of nodes 5
and antinodes.

(G'»L (antinodes) s.2#_#ss) (Nodes) aw.;éug%w&gpu:@ d/ (Stationary Waves) 6’%'(30/
g

20. Give an example of workdone by a variable force. Explain how this workdone is calculated 5
(i)  Graphically (i) Mathematically.

§ §.L"tgg@(“i;awgft@’ﬁé&t’n-éﬁdfa@&({gé{_ﬁé (Variable force) Sy
=2 Al i) =2 A5 )
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22.
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(@) The sequence of colour strips on a carbon resistor as seen from its one end is : red, blue,
yellow and silvery. What is the resistance and tolerence of this resistor ?

(b) Draw graphs showing the variation in the resistivity of a (i) Conductor (ii) Semiconductor
with temperature. Why are standard resistors made of nichrome wire ?

SEiru_(silvery) (sl e Jb - o Lbgusk uﬁ/a{ se e pHEJILE K (a)
) u“w;;f (Tollerance)aﬁf‘b/.ca;"u‘oﬂ/

S BIFL it (Resistivity) sr$ISS 5 () J5 @) Alelionr ()

¢ L bi bt (Nichrom) (;/&L’&!fd/gu _z/

In a series LCR circuit a resistor R=25 ), a capacitor C=25 pF and an inductor L=0.01 H
are connected to an alternating emf e=2311 sinwt

(i) For what value of w will the emf and current in the circuit be in the same phase ?

(i) Calculate the values of a inductive reactance and capacitive reactance.

e=311 emf L6 L=0.01 H Awﬂéfc=25 uwF .2l»R=25 Qu::f/ LCR Ju,ufu/
,uj‘.ﬂa‘c sinwt
¢ LuntRobes s emt LS o ()
(Inductive Reactance) <6 JU (a) (i)
(Capacitive Reactance) w6 CH/ B’/ (b)
2Py

OR/\
Eight identical charges each of value 8 pC are placed at the eight corners of a cube of side a.

Derive expression for the field and potential at the points of intersection of the diagonals
(centre) of the cube.

CEEL () UL A St UF T e LK 8 uC U AT oty a &
-é?jz?&&ﬁpééa}odnz/ﬂu’yéx 4
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SECTION - B
B .=
OPTION -1

| v d

o

(Electronics and Communication)

Qh‘y)\’lw&‘;s:\:"

23.  What is the importance of cladding in optical fibers ? 1

¢ < etV (Cladding) Sl (Optical fibres) Usgss

24. How do you determine the optimum size of a radio antenna ? 2

¢ Zu://pl’”d:/’l/ (optimum) u}Kt?!gé/J;T

25. Mention four applications of a digital timer. What is the main component of a digital timer ? 4
What is its function in the device ?

¢ o twlo 7 AN A rs e up L (digital timer) § 4 5s
¢ < KU

26. What is a cathode ray tube ? With the help of a labelled diagram explain its construction and 5
working. Why has it been replaced by LCD and LED now ?

&vaquﬂ/@sénJJﬁL@ ¢ ‘L&nlf (Cathode ray tube) J’d/ufw&’)
¢ ‘Lt.f.fu}gu}[& LED s/ LCD L’Uj}u’-“éﬁa}uﬁd/ & /LL/’/(E{A! (construction)
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26.

62/SS/N/UR/312-U-A ] 8 &

OPTION - 11
|| gl g

(Photography and Audio-Videography)

108 sad s 93T gl (31,8 g3 98

Compare the role of loudspeaker with the role of vidicon tube.

_E e Und i (Vidicon) gk s6Und £330

The setting of a camera lens has changed from f/4 to f/16, what is the corresponding change
in aperture ? Give reason for your answer.

?Jn‘:@,i AP (aperture) u/’u/?z;_;/’/f/16 < f/4 /u"zg:,,/;qf(
~§U?J3)uty£_,m~%l

Write any four limitations of a traditional video recording media.

_g_fugc,;umgé,(ﬂ}yjbK/gf}&m

Drawing a labelled schematic diagram describe any six essential parts of a photographic
camera.

Y ug/u;bdjum; u:”’ii; AL3S g"?’/@m,f’f&m{ﬂ,g
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