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This Question Paper consists of 30 questions [Section-A (22)+Section-B(4+4) and 6 printed pages.

&Òü šøÅ—šy[i¡ìt¡ 30 [i¡ šøÅ—¡[[¤®¡àK-A(22)+[¤®¡àK-B(4+4)] &¤} 6 [i¡ ³å[‰t¡ šõË¡à "àìá ¡ú

PHYSICS

šƒà=¢[¤ƒ¸à

(312-B)

Day and Date of Examination :

š¹ãÛ¡à¹ [ƒ> &¤} t¡à[¹J
Signature of Invigilators : 1. 

t¡wà¤‹à>A¡à¹ãìƒ¹ Ñ¬àÛ¡¹
2. 

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/B and Set-A on the Answer-Book.
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SECTION - A / [¤®¡àK - A

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

&A¡\> ¤¸[v¡û¡ &A¡[i¡ ¤º l¡üš¹ [ƒìA¡ [>ìÛ¡š A¡¹ìº>¡ú  [t¡[> [A¡ ¤ìº¹ Î³®¡à¹ Î´šÄ ¤º l¡üš¹[ƒìA¡
šøìÚàK A¡¹ìº> "=¤à ¤ìº¹ ®¡àì¹¹ ë=ìA¡ ë¤[Å ¤º, ™J> ¤º[i¡ ëÎÒü ¤¸[v¡û¡¹ Òàt¡ ë=ìA¡ [>ìÛ¡[št¡ Òº ú
¤¸àJ¸à A¡¹ç¡>¡ú

2. Draw the symbol of a n-p-n transistor. 1

¡&A¡[i¡ n-p-n i¡öà>[\Ð¡àì¹¹ [W¡Òû¡ "S¡> A¡¹ç¡>¡ú

3. Refractive index of a material for air to glass interface is 2 . Calculate the critical angle for

glass to air interface.

&A¡[i¡ ³à‹¸ì³¹ ¤àÚå ë=ìA¡ Aò¡àìW¡¹ šø[t¡Î¹à}A¡ Òº 2  ¡ú  Aò¡àW¡ ë=ìA ¤àÚå¹ ÎS¡i¡ ëA¡ào l¡üìÀJ A¡¹ç¡o¡ú

Time : 3 Hours ] [ Maximum Marks : 80

Î³Ú — 3 Qsi¡à ] [šèo¢³à> — 80

PHYSICS

šƒà=¢[¤ƒ¸à

(312-B)

Note : (i) This Question Paper consists of two Sections, viz., ‘A’ and ‘B’.

(ii) 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.

‰Ê¡¤¸ — : (i) &Òü šøÅ—šy[i¡ ƒå[i¡ [¤®¡àìK [¤®¡v¡û¡, ™=àyû¡ì³ ‘A’ &¤} ‘B’¡ú

(ii) [¤®¡àK ‘A’ ì=ìA¡ Î³Ñz¡ šøìÅ—¹ l¡üv¡¹ šøƒà> A¡¹ìt¡ Òì¤¡ú  t¡ì¤, [A¡áå šøìÅ—¹ [¤A¡¿ ëƒ*Úà ÒìÚìá¡ú

(iii) [¤®¡àK ‘B’ ìt¡ ƒå[i¡ [¤A¡¿ ¹ìÚìá¡ú  &ìÛ¡ìy š¹ãÛ¡à=¢ãìƒ¹ &A¡[i¡ [¤A¡ì¿¹ šøÅ—P¡[º¹ l¡üv¡¹ šøƒà>
A¡¹ìt¡ Òì¤¡ú

(iv) šøìÚà\ì> š[¹ZáÄ &¤} >à³à[S¡t¡ [W¡y "S¡> A¡¹ìt¡ šàì¹>¡ú

(v) šøìÚà\> Òìº log tables ¤¸¤Òà¹ A¡¹à ™àì¤¡ú

1

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

"àìºàA¡ÒüìºA¡i¡ö> (Photoelectrons) [>K¢t¡ ÒÚ &A¡[i¡ ‹àtå¡ ë=ìA¡ ™J> Òºåƒ ¤ìo¢¹ [¤[A¡¹o "àš[t¡t¡ ÒÚ
t¡à¹ l¡üšì¹, t¡àÒìº [A¡ ºàº ¤ìo¢¹ [¤[A¡¹o Òìº, [A¡ "àìºàA¡ÒüìºA¡i¡ö> [>K¢t¡ Òì¤ ¤¸àJ¸à A¡¹ç¡>¡ú

5. What is an ideal gas ?  Write the relation between pressure and density of an ideal gas.

"àƒÅ¢ K¸àÎ A¡àìA¡ ¤ìº ?  &A¡[i¡ "àƒÅ¢ K¸àìÎ¹ W¡àš * Q>ìâ«¹ ³ì‹¸ Î´šA¢¡ l¡üìÀJ A¡¹ç¡>¡ú

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

&A¡[i¡ ¹¤àì¹¹ š[i¡ K¹³ ÒìÚ ™àÚ ™J> ëÎ[i¡ &A¡à[‹A¡¤à¹ ƒãQ¢à[Út¡ * ÎSå¡[W¡t¡ A¡¹à ÒÚ, &¹ A¡à¹o ëºJ¡ú
&Òü ¤¸¤Òàì¹¹ &A¡[i¡ ¤¸¤Òà[¹A¡ šøìÚàK l¡üìÀJ A¡¹ç¡>¡ú

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

Îì³àÌ¡ * ¹ç¡‡ý¡t¡àš šø[yû¡Úà¹ ³èº šà=¢A¡¸ l¡üìÀJ A¡¹ç¡>¡ú

8. Sky generally appears blue. Explain why ? 2

"àA¡àÅ Îà‹à¹ot¡ >ãº ëƒJàÚ ëA¡>, t¡à ¤¸àJ¸à A¡¹ç¡>¡ú

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

&A¡[i¡ ÒüìºA¡i¡ö> cò¡àš [ƒº W¡tå¡=¢ A¡Û¡ ë=ìA¡ [‡t¡ãÚ A¡ìÛ¡¡ú  ÒüìºA¡i¡öì>¹ ëA¡ï[oA¡ ®¡¹ì¤ìK¹ š[¹¤t¢¡> A¡t¡
t¡à [>o¢Ú A¡¹ç¡>¡ú

10. Draw the symbol and write boolian expression for OR gate. 2

OR ìKìi¡¹ [W¡Òû¡ &¤} ¤å[ºÚàì>¹ Î}J¸à³àºà "S¡> A¡¹ç¡>¡ú

11. 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.

"àìºà¹ ¤¸[t¡W¡à¹ ¤ºìt¡ [A¡ ë¤àìc¡> ?  ÒüÚ}-&¹ ™åOµ ë¹Jà[á‰ š¹ãÛ¡à ¤o¢>à A¡¹ç¡> &¤} t¡;ÎÒ Kk¡>³èºA¡
¤¸[t¡W¡à¹ * "Þê¡A¡à¹ [c¡[À¹ Åt¢¡ l¡üìÀJ A¡¹ç¡> t¡¹UîƒìQ¢¸¹ l¡üš¹ [>®¢¡¹ A¡ì¹¡ú

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

p-n Î}ì™àK A¡ã®¡àì¤ Kk¡> ÒÚ "àìºàW¡>à A¡¹ç¡> &¤} t¡;ÎÒ ¤o¢>à A¡¹ç¡> A¡ã®¡àì¤ K[k¡t¡ ÒÚ,
(i) [>@ìÅ[Èt¡ Ñz¹ (ii) šø[t¡¤Þê¡A¡ [¤®¡¤¡?

1
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13. 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.

&A¡[i¡ ¤õv¡àA¡à¹ šì= &A¡[i¡ A¡oà v ë¤K [>ìÚ Qå¹ìá : (i) t¡à¹ ë¤K [A¡ ‹øç¡¤A¡ =àA¡ì¤ ? (ii) t¡à¹ â«¹o [A¡
‹øç¡¤A¡ =àA¡ì¤ ?  l¡üv¡ì¹¹ Ñ¬šìÛ¡ ™å[v¡û¡ [ƒ>¡ú  ™[ƒ ¤õìv¡¹ ¤¸àÎà‹¢ r ÒÚ t¡àÒìº "S¡> A¡ì¹ ëƒJà> ë¤K *
â«¹ìo¹ "[®¡³åJ ëA¡à> &A¡[i¡ [>[ƒ¢Ê¡ Î³ìÚ, ë¤K * â«¹ìo¹ Î}J¸à³àºà¹ ³à> l¡üìÀJ A¡¹ç¡>¡ú

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

¤àÚå³r¡ºãÚ W¡àš ³àšà¹ ™ì”|¹ >à³ [A¡ ?  "àš[> A¡ã®¡àì¤ ëÎÒü¹A¡³ &A¡[i¡ Îà‹à¹o ™”| [>³¢ào A¡¹ìt¡ ÎÛ¡³
Òì¤> ?  1 ¤àÚå³r¡ºãÚ W¡àšìA¡ šàÑHþàìº ¹ê¡šà”z¹ A¡¹ç¡>¡ú

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

™å[v¡û¡Î´¶t¡®¡àì¤ "àìºàW¡>à A¡¹ç¡> A¡ã®¡àì¤ &A¡[i¡ t¡[Øl¡;¤àÒã ºåš Wå¡´¬A¡ [‡ì³¹ç¡¹ ³t¡> ¤¸¤Òà¹ A¡ì¹¡?

16. Give any four points comparing the phenomenon of nuclear fission with nuclear fusion.

ë™ ëA¡à> W¡à¹[i¡ [>l¡üAÃ¡ãÚ Î}ì™à\> * [>l¡üAÃ¡ãÚ [¤®¡à\ì>¹ tå¡º>à³èºA¡ "àìºàW¡>à/šà=¢A¡¸ l¡üìÀJ A¡¹ç¡>¡ú

17. A blocks of mass m is resting on a rough inclined plane which makes an angle θ with the
horizontal. Draw a diagram to show all the forces acting on the block.  If θm 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.

&A¡[i¡ ¤ÃA¡ ™à¹ ®¡¹¡m, &A¡[i¡ "³Îõo >t¡t¡º ¤¹à¤¹ Ñ‚àÚã ë™[i¡ ">å®è¡[³ìA¡¹ Îàì=¡θ ìA¡ào A¡ì¹ "àìá¡ú
[W¡y "S¡> A¡ì¹ ëƒJà> [¤[®¡Ä ¤ºìA¡ ™à t¡à¹ l¡üšì¹ A¡à™¢¸ A¡¹ìá¡ú  ™[ƒ θm Òº >[t¡¹ Îì¤¢àZW¡ ³à> ™à¹
\ì>¸ ¤ÃA¡[i¡ Îà³¸à¤Ñ‚àÚ =àA¡ìá¡ú  >t¡t¡ìº, t¡àÒìº t¡à¹ QÈ¢o P¡oàS¡ (>t¡t¡º * ¤ÃìA¡¹ ³ì‹¸) [>o¢Ú
A¡¹ç¡>¡ú

OR/"=¤à
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 π seconds. Calculate the angular momentum of the disc about

the axis of rotation.

&A¡[i¡ ÎåÈ³ ¤õv¡àA¡à¹ W¡àA¡[t¡ ™à¹ ¤¸àÎà‹¢ 50 ëÎ[³ &¤} ®¡¹ 2 ëA¡[\ ë™[i¡ Qèo¢àÚ³à> ë™ ëA¡à> &A¡[i¡ ¤¸àÎ
¤¹à¤¹ ™à¹ Î³ÚA¡àº π ëÎìA¡r¡¡ú  W¡àA¡[t¡¹ ëA¡ï[oA¡ ®¡¹ì¤K [>o¢Ú A¡¹ç¡> t¡à¹ Qèo¢àÚ³à> "Û¡ ¤¹à¤¹¡ú

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

ëÎï¹ ‹øç¡¤A¡ A¡àìA¡ ¤ìº, Î}`¡à [ƒ>¡ú  šõ[=¤ãšõìË¡ ëÎï¹ ‹øç¡¤A¡ Òº 1.36 kWm−2 ¡ú  ™[ƒ ³Uº, Îè™¢ ë=ìA¡
1.52 Au ƒè¹ìâ« =àìA¡ t¡àÒìº ³Uìº¹ ëÎï¹ ‹øç¡¤A¡ [>o¢Ú A¡¹ç¡>¡ú  t¡;ÎÒ ë™ Î}J¸à³àºà ¤¸¤Òà¹ A¡¹ìº> t¡à
Kk¡> A¡¹ç¡>¡ú
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19. Describe the formation of stationary waves mathematically.  Specify the location of nodes
and antinodes.

Ñ‚à>åt¡¹ìU¹ l¡ü;š[v¡ ¤à Kk¡> A¡ã®¡àì¤ ÒÚ t¡à ¤o¢>à A¡¹ç¡> Kà[o[t¡A¡®¡àì¤¡ú  ÎåÑš–ƒ * [>Ñš–ƒ [¤–ƒåP¡[º¹
"¤Ñ‚à> l¡üìÀJ ë™> =àìA¡¡ú

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

š[¹¤t¢¡>Åãº ¤ìº¹ ‡à¹à A¡àì™¢¸¹ &A¡[i¡ l¡üƒàÒ¹o [ƒ>¡ú  ¤¸àJ¸à A¡¹ç¡> A¡ã®¡àì¤ ¤ìº¹ ‡à¹à Aõ¡t¡A¡à™¢¸ [>o¢Ú
A¡¹à ™àÚ  (i) ëºJà[W¡ìy¹ ÎàÒàì™¸ (ii) Kà[o[t¡A¡®¡àì¤¡?

21. (a) 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 ?

(a) &A¡[i¡ A¡à¤¢> ë¹àì‹ &A¡[i¡ [ƒA¡ ë=ìA¡ ëƒJìº š™¢àÚyû¡[³A¡ ¤ìo¢¹ š[i¡ Òº, ºàº, >ãº, Òºåƒ &¤}
¹ê¡šàºã¡ú  ë¹àì‹¹ ë¹à‹ * ÎÒ¸ A¡t¡ t¡à [>o¢Ú A¡¹ç¡>¡ú

(b) ìºJ[W¡yÎÒ ëƒJà> A¡ã®¡àì¤ ë¹à‹àS¡ š[¹¤[t¢¡t¡ ÒÚ (i) &A¡[i¡ š[¹¤àÒãìt¡ (ii) &A¡[i¡ "š[¹¤àÒãìt¡,
t¡àš³àyà¹ Îàì=¡ú  ëA¡> &A¡[i¡ "àƒÅ¢ ì¹à‹ >àÒüìyû¡à³ t¡à¹ [ƒìÚ ít¡[¹ ÒÚ ?

22. In a series LCR circuit a resistor R=25 Ω , a capacitor C=25 µF and an inductor L=0.01 H
are connected to an alternating emf e=311 sinωt

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

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

&A¡[i¡ ëÅøoã Î³¤àìÚ¹ LCR ¤t¢¡>ãìt¡ ë¹àì‹¹ ³à> R=25 Ω, ‹à¹A¡ C=25 µF &¤} "àë¤ÅA¡
L=0.01 H &¤} Î}™åv¡û¡ "àìá¡, &A¡[i¡ š[¹¤t¢¡ã t¡[Øl¡ZW¡àºA¡ ¤º e=311 sinωt -&¹ ÎìU

(i) ’ω’ ëA¡à> ³àì>¹ \ì>¸ t¡[Øl¡ZW¡àºA¡ ¤º * šø¤àÒ ¤t¢¡>ã¹ ³ì‹¸ Î³ƒÅàÚ =àA¡ì¤ ?

(ii) "àì¤Åã šø[t¡Qàt¡ * ‹à¹A¡ãÚ šø[t¡Qàt¡ [>o¢Ú A¡¹ç¡>¡ú

OR / "=¤à

Eight identical charges each of value 8 µC 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.

"ài¡[i¡ Î³³àì>¹ "à‹à> šø[t¡[i¡¹ ³à> 8 µC,  &A¡[i¡ Q>ìA¡¹ "ài¡[i¡ ëA¡àìo ¹àJà ÒìÚìá¡ú  Q>ìA¡¹ íƒQ¢¸
Òº a¡ú  Q>ìA¡¹ A¡o¢‡ìÚ¹ ëáƒ[¤–ƒåìt¡ (ëA¡–ƒøìt¡) t¡[Øl¡;ìÛ¡y * [¤®¡ì¤¹ Î}J¸à³àºà Kk¡> A¡¹ç¡>¡ú
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SECTION - B / [¤®¡àK - B

Option - I / [¤A¡¿ - I

(Electronic & Communication Systems) / (ÒüìºA¡i¡öö[>G &¤} ë™àKàì™àK š‡ý¡[t¡)

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

"àìºàA¡ t¡”ñìt¡ AÃ¡¸à[l¡} ëA¡> P¡¹ç¡â«šèo¢ t¡à ¤¸v¡û¡ A¡¹ç¡>¡ú

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

&A¡[i¡ ë¹[l¡* "¸àì–i¡>à¹ Îì¤¢àZW¡ "àA¡à¹ A¡ã®¡àì¤ "àš[> [>o¢Ú A¡¹ì¤> ?

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

[l¡[\i¡àº Î³Ú ³àš>ã¹ W¡à¹[i¡ šøìÚàK l¡üìÀJ A¡¹ç¡>¡ú  [l¡[\i¡àº Î³Ú ³àš>ã¹ šø‹à> l¡üšàƒà>[i¡ [A¡ ?  &Òü
™ì”| šø‹à> l¡üšàƒà>[i¡¹ A¡à\ [A¡ ?

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

A¡¸àì=àlô¡ ¹[Æµ >º A¡àìA¡ ¤ìº ?  [W¡yÎÒ ¤¸àJ¸à A¡¹ç¡> t¡à¹ Kk¡> * A¡à™¢¸ šøoàºã¡ú  ëA¡> t¡à LCD * LED
[ƒìÚ šø[t¡Ñ‚à[št¡ ÒìÚìá ?

Option - II / [¤A¡¿ - II

(Photography and Audio-Videography) / (ëó¡àìi¡àKøà[ó¡ &¤} "[l¡* [®¡[l¡*Køà[ó¡)

23. Compare the role of loudspeaker with the role of vidicon tube. 1

ºàl¡ülô¡[ÑšA¡àì¹¹ ®è¡[³A¡à¹ ÎìU [®¡[l¡A¡> [i¡l¡üì¤¹ ®è¡[³A¡à¹ tå¡º>à³èºA¡ šà=¢A¡¸ ¤¸v¡û¡ A¡¹ç¡>¡ú

24. 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.

A¡¸àì³¹à ëºX &¹ [¤>¸àÎ[i¡ f/4  ë=ìA¡ f/16 & š[¹¤[t¢¡t¡ Òìº, l¡üì–µìÈ¹ Î}[ÅÃÊ¡ š[¹¤t¢¡> [A¡ Òì¤ ?
l¡üv¡ì¹¹ Ñ¬šìÛ¡ ™=à™= ™å[v¡û¡ [ƒ>¡ú

25. Write any four limitations of a traditional video recording media. 4

'[t¡Ò¸¤àÒã [®¡[l¡* ë¹A¡[l¢¡} ³à‹¸ì³¹ ë™ ëA¡àì>à W¡à¹[i¡ Îã³à¤‡ý¡t¡à l¡üìÀJ A¡¹ç¡>¡ú

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

ìºì®¡º™åv¡û¡ š[¹A¡[¿t¡ [W¡y "S¡> A¡ì¹ ¤o¢>à A¡¹ç¡> ó¡ìi¡àKøà[ó¡A¡ A¡¸àì³¹à¹ ë™ ëA¡à> áÚ[i¡ "š[¹Òà™¢¸
"}ëÅ¹¡ú
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