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PART - III

C¯Ø¤¯À / PHYSICS

( uªÌ ©ØÖ® B[Q» ÁÈ / Tamil & English Version )

Põ» AÍÄ : 2.30 ©o ÷|µ® ] [ ö©õzu ©v¨ö£sPÒ : 70

Time Allowed : 2.30 Hours ] [Maximum Marks : 70

AÔÄøµPÒ : (1) AøÚzx ÂÚõUPÐ® \›¯õP¨ £vÁõQ EÒÍuõ Gß£uøÚa
\›£õºzxU öPõÒÍÄ®. Aa_¨£vÂÀ SøÓ°¸¨¤ß, AøÓU
PsPõo¨£õÍ›h® EhÚi¯õPz öu›ÂUPÄ®.

(2) }»® AÀ»x P¸¨¦ ø©°øÚ ©mk÷© GÊxÁuØS®
AiU÷PõikÁuØS® £¯ß£kzu ÷Ásk®.  £h[PÒ ÁøµÁuØS
ö£ß]À £¯ß£kzuÄ®.

Instructions : (1) Check the question paper for fairness of printing.  If there is any lack of

fairness, inform the Hall Supervisor immediately.

(2) Use Blue or Black ink to write and underline and pencil to draw diagrams.
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£vÄ Gs

£Sv & I / PART - I

SÔ¨¦ : (i) AøÚzx ÂÚõUPÐUS® Âøh¯ÎUPÄ®. 15x1=15

(ii) öPõkUP¨£mkÒÍ ©õØÖ ÂøhPÎÀ ªPÄ® HØ¦øh¯
Âøhø¯z ÷uº¢öukzxU SÔ±mkhß Âøh°øÚ²® ÷\ºzx
GÊuÄ®.

Note : (i) Answer all the questions.

(ii) Choose the most appropriate answer from the given four alternatives and
write the option code and the corresponding answer.
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1. J¸ ªß C¸•øÚ°ß ø©¯zv¼¸¢x Auß Aa_U÷PõmiÀ ‘r’

öuõø»Â¾ÒÍ J¸ ¦ÒÎ°À HØ£k® ªß¦»a ö\ÔÄ ‘E’ GÛÀ, ªß
C¸•øÚ°ß |kÁøµU ÷PõmiÀ Gzöuõø»ÂÀ A÷uAÍÄ ªß¦»a
ö\ÔÄ ‘E’ HØ£k® ?

(A)
r

2
(B) 1

3

r

(3)
(C)

1

3r(2) (D) 1

3

r

(2)

The magnitude of electric intensity at a distance ‘r’ from the centre of an electric dipole along
its axial line is E.  The distance of the point from the centre of the electric dipole along its
equatorial line at which the electric intensity has the same value E is :

(a)
r

2
(b) 1

3

r

(3)
(c)

1

3r(2) (d) 1

3

r

(2)

2. ¦÷µõmhõßPÒ ©ØÖ® α&xPÒPÎß PØøÓPÒ Akzukzx ø\U÷ÍõmµõÚõÀ
•kUSÂUP¨£k® ÷£õx ¦÷µõmhõßPÐ® ©ØÖ® α&xPÒPÐ® J÷µ
Aø»Ä ÷|µzøuU öPõsi¸UP ø\U÷ÍõmµõÝUS ö\[Szx vø\°À
AÎUP¨£h ÷Ási¯ Põ¢u¨¦»[PÎß ÂQu® :

(A) 1 : 4 (B) 4 : 1 (C) 1 : 2 (D) 2 : 1

A beam of protons and α-particles are successively accelerated in a cyclotron.  The
ratio of the normal magnetic field to be applied to the cyclotron so that protons and
α-particles have the same period of rotation is :

(a) 1 : 4 (b) 4 : 1 (c) 1 : 2 (d) 2 : 1

3. J÷µ AÍÄÒÍ A ©ØÖ® B GßÓ Cµsk Pv›¯UPz uÛ©[PÎÀ, 8 ©o

÷|µzvØS¨ ¤ÓS A uÛ©zvß AÍÂÀ 
1

16
 £Sv²®, B uÛ©zvß AÍÂÀ

1

256
 £Sv²® ]øuÁøh¯õ©À C¸US©õÚõÀ, A ©ØÖ® B uÛ©[PÎß

Aøµ B²mPõ»[PÎß ÂQu®  :

(A) 1 : 4 (B) 4 : 1 (C) 1 : 2 (D) 2 : 1

Two samples of radioactive substances have the same quantity.  
1
th

16
 portion of A

and 
1

th
256

portion of B remain undecayed after 8 hours.  The ratio of half life periods

of A and B is :

(a) 1 : 4 (b) 4 : 1 (c) 1 : 2 (d) 2 : 1
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4. J¸ JÎ EnºvÓß ªUP ö£õ¸Îß £¯ß öuõhUP AvºöÁs 5×1014 Hz

GÛÀ RÌUPshÁØÖÒ Gx A¨ö£õ¸Îß £µ¨¤¼¸¢x JÎªß ÂøÍøÁ
E¸ÁõUS® :

(A) ¹¤ ÷»\º JÎ (B) He - Ne ÷»\º JÎ

(C) ö\Úõß JÎz öuÔ¨¦ (D) (A) ©ØÖ® (B)

The threshold frequency of a photo-sensitive surface is 5×1014 Hz.  Then which of the
following can produce photoelectric emission from the same surface ?

(a) Ruby - Laser light (b) He - Ne Laser light

(c) Xenon flash light (d) Both (a) and (b)

5. ÷|ºvø\ ªß÷Úõmhzøu ußÁÈ÷¯ £õ¯ AÝ©vUPõu P¸Â Gx ?

(A) ªßuøh (B) ªß÷uUQ

(C) ªßysi (D) ÷©ØPsh AøÚzx®

Which of the following devices does not allow d.c. to pass through ?

(a) resistor (b) capacitor

(c) inductor (d) all the above

6. J¸ α&xPÒ, J¸ AqUP¸øÁ ÷|õUQ ‘p’ GßÓ E¢uzxhß ö\À¾® ÷£õx

Ax AqUP¸øÁ AqS® «a]Ö öuõø»Ä  ‘r
0
’.  α&xPÍõÚx 

p

2
 GßÓ

E¢uzxhß A÷u AqUP¸øÁ ÷|õUQ ö\ßÓõÀ Ax AqUP¸øÁ
AqS® «a]Ö öuõø»Ä :

(A) 4 r
0

(B) 0r

4
(C) 2 r

0
(D) 0r

2

The distance of closest approach of an α-particle reaching a nucleus with momentum

‘p’ is r
0
.  When the α-particle travels towards the same nucleus with momentum 

p

2
,

the distance of closest approach will be :

(a) 4 r
0

(b)
0r

4
(c) 2 r

0
(d)

0r

2
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7. ¯[ Cµmøh¨¤ÍÄ ÷\õuøÚ°À £møh AP»® ‘β’ GÛÀ •uÀ P¸ø©¨
£møhUS®, BÓõÁx ö£õ¼Ä¨ £møhUS® Cøh÷¯²ÒÍ yµ® :

(A)
1

5
2
 β (B) 6 β (C) 11 β (D) 5 β

If β is the bandwidth, in Young’s double slit experiment, the distance between the first
dark band and sixth bright band is :

(a)
1

5
2
 β (b) 6 β (c) 11 β (d) 5 β

8. §¼¯ß AÀâ¨µõ ÂvPÎß£i (A+AB) GßÓ \©ß£õk GuØSa \©® ?

(A) B (B) A (C) A (D) AB

According to the laws of Boolean algebra, the expression (A+AB) is equal to :

(a) B (b) A (c) A (d) AB

9. 1 µC ©ØÖ® 6 µC AÍÄÒÍ C¸ ¦ÒÎ ªßÞmh[PÒ PõØÖ FhPzvÀ
SÔ¨¤mh CøhöÁÎ°À ¤›zx øÁUP¨£mkÒÍÚ. 6 µC ªßÞmh®
1 µC ªßÞmh® «x ö\¾zx® Âø\°ß Gs ©v¨¦ F

1
 BS®.

1 µC ªßÞmh® 6 µC ªßÞmh® «x ö\¾zx® Âø\°ß Gs ©v¨¦
F
2
 GÛÀ F

1
 : F
2
 :

(A) 1 : 1 (B) 36 : 1 (C) 1 : 6 (D) 6 : 1

Point charges 1 µC and 6 µC are placed in air at a certain distance apart.  The magnitude
of the force on 1 µC by 6 µC is F

1
.  The magnitude of the force on 6 µC by 1 µC is F

2
.

Then F
1
 : F
2
 is :

(a) 1 : 1 (b) 36 : 1 (c) 1 : 6 (d) 6 : 1

10. E¯º AvºöÁs Aø»PÒ ¤ß£ØÖÁx :

(A) A¯Û ©sh»¨ £µÁø»

(B) ¦Â°ß ÁøÍøÁ

(C) uøµ Aø» £µÁø»

(D) £õºøÁU ÷Põmiß vø\ø¯
High frequency waves follow :

(a) ionospheric propagation

(b) the curvature of the earth

(c) the ground wave propagation

(d) the line of sight direction
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11. J¸ øímµáß Aq 10.2 eV AÍÄÒÍ BØÓø» EmPÁ¸® ö£õÊx Auß
÷Põn E¢uzvÀ HØ£k® ©õÖ£õk :

(A) 4.14×10−15 Js (B) 0.525×10−34 Js

(C) 1.05×10−34 Js (D) 2.1×10−34 Js

When a hydrogen atom absorbs an energy of 10.2 eV, the change in its angular
momentum is :

(a) 4.14×10−15 Js (b) 0.525×10−34 Js

(c) 1.05×10−34 Js (d) 2.1×10−34 Js

12. \›Ä •ÔÄ •ußø©¯õP \õº¢xÒÍ {PÌÄ :

(A) ©õ`mhÀ (B) ©Ö JßÔøn¨¦

(C) ÷©õuÀ (D) A¯Û¯õUP®

Avalanche breakdown is primarily dependent on the phenomenon of :

(a) doping (b) recombination

(c) collision (d) ionisation

13. J¸ ªß_ØÔÀ ö\À¾® ©õÖvø\ ªß÷ÚõmhzvØPõÚ \©ß£õk

 
 
 

  10sin 100 t
6

π
= π +i  GÛÀ ªß÷Úõmh©õÚx •uÀ ö£¸© ©v¨ø£

Aøh²® Põ»® t-¯õÚx :

(A)
1

s
600

(B)
1

s
50

(C)
1

s
100

(D)
1

s
300

The alternating current in a circuit is given by the equation  
 
 

  10sin 100 t
6

π
= π +i .  The

current attains its first maximum at t is :

(a)
1

s
600

(b)
1

s
50

(c)
1

s
100

(d)
1

s
300
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14. 220 V, 100 W GßÖ SÔ¨¤h¨£mkÒÍ ªßÂÍUS JßÖ 110 V ªßÚÊzuzvÀ
CønUP¨£k®ö£õÊx Auß vÓß :

(A) 200 W (B) 173.2 W (C) 50 W (D) 25 W

An electric bulb is marked 220 V, 100 W.  When it is connected across 110 V, its power
is :

(a) 200 W (b) 173.2 W (c) 50 W (d) 25 W

15. C¯[S _¸Ò PõÀÁÚõ«mh›À P®¤a _¸øÍ öuõ[PÂh £õì£º &
öÁsP»U P»øÁU P®¤ø¯¨ £¯ß£kzuU Põµn® :

(A) Kµ»S ÷Põn Â»P¾UPõÚ v¸¨¦ Âø\ AvP®

(B) Kµ»S ÷Põn Â»P¾UPõÚ v¸¨¦ Âø\ SøÓÄ

(C) Phzx® vÓß AvP®

(D) ªßuøh Gs AvP®

Phosphor-bronze wire is used for suspension in a moving coil galvanometer, because it
has :

(a) large couple per unit twist

(b) small couple per unit twist

(c) high conductivity

(d) high resistivity
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£Sv & II / PART - II

GøÁ÷¯Ý® BÖ ÂÚõUPÐUS Âøh¯ÎUPÄ®. ÂÚõ Gs 24 &US
Pmhõ¯©õP Âøh¯ÎUPÄ®.

Answer any six questions and question number 24 is compulsory.

16. ªß C¸•øÚ°ß v¸¨¦zvÓøÚ Áøµ¯Ö. Auß A»QøÚz u¸P.

Define electric dipole moment.  Give its unit.

17. Kªß Âvø¯U TÖP.

State Ohm’s Law.

18. ö£Ài¯º SnP® Áøµ¯Ö.

Define Peltier Coefficient.

19. j & ©õºPß ÷uØÓ[PøÍU TÖP.

State De-Morgan’s theorems.

20. APa ]Á¨¦U PvºPÎß £¯ßPøÍ GÊxP.

Write the uses of infra-red rays.

21. ÷»\›ß ]Ó¨¤¯À¦PÒ ¯õøÁ ?

What are the characteristics of laser ?

22. K GßÓ C¯UP BØÓÀ Eøh¯ {³mµõÛß i ¤µõ¼ Aø»}Í® λ. Auß
BØÓÀ 4 K BP C¸US® ÷£õx {³mµõÛß i ¤µõ¼ Aø»}Í® GßÚ ?

The de-Broglie wavelength of a neutron of kinetic energy K is λ.  When its kinetic
energy is 4 K, what is the de-Broglie wavelength of the neutron ?

6x2=12
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23. Q³› & Áøµ¯Ö.

Define curie.

24. J¸ |À¼¯À¦ ªß©õØÔ°ß •ußø© ©ØÖ® xøna _¸ÒPÎÀ EÒÍ
_ØÖUPÎß GsoUøP •øÓ÷¯ 400 ©ØÖ® 2000. xøn _¸ÎÀ 1000 V
ªß AÊzuzvÀ öÁÎ¨£k® vÓß 10 kW GÛÀ •ußø©a _¸ÎÀ HØ£k®
ªßÚÊzuzvøÚ²®, ªß÷ÚõmhzvøÚ²® PnUQkP.

The number of turns in the primary of an ideal transformer is 400 and that in the
secondary is 2000.  If the output power from the secondary at 1000 V is 10 kW then
calculate the voltage and current in the primary coil.

£Sv & III / PART - III

GøÁ÷¯Ý® BÖ ÂÚõUPÐUS Âøh¯ÎUPÄ®. ÂÚõ Gs 33 &ØS
Pmhõ¯©õP Âøh¯ÎUPÄ®.

Answer any six questions and question number 33 is compulsory.

25. ªßÂø\U ÷PõkPÎß £s¦PøÍ GÊxP.

Write the properties of electric lines of forces.

26.

öPõkUP¨£mh ªß_ØÔÀ, 6 Ω ªßuøh°À, Kµ»S Põ»zvÀ E¸ÁõS®
öÁ¨£ BØÓÀ 50 J GÛÀ, 2 Ω  ªßuøh°À Kµ»S Põ»zvÀ E¸ÁõS®
öÁ¨£ BØÓø»U PnUQkP.

The heat developed across 6 Ω resistor per second is 50 J.  Calculate the heat developed
per second across 2 Ω resistor in the given electric circuit.

27. Põ¢uÂ¯À ö»õµßì Âø\°ß ]Ó¨¦PøÍ GÊxP.

Write the special features of Magnetic Lorentz force.

6x3=18
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28. J¸ ªßysi²hß öuõhº¦øh¯ BØÓ¾UPõÚ \©ß£õmøh¨ ö£ÖP.

Obtain an expression for the energy associated with an inductor.

29. AvºöÁs £s÷£ØÓzøu ÂÍUSP.

Explain frequency modulation.

30. ¤µõU Âv°øÚU TÔ ö£ÖP.

State and obtain Bragg’s Law.

31. }ÍU SÖUPzøu ÂÁ›.

Explain length contraction.

32. Cµsk Pv›¯UPz uÛ©[PÎß Aøµ B²mPõ»[PÒ •øÓ÷¯ 12 hrs ©ØÖ®
16 hrs. J¸ SÔ¨¤mh PnzvÀ AzuÛ©[PÎß AÍÄPÐUQøh÷¯²ÒÍ
ÂQu® 2 : 1 GÛÀ, Cµsk |õmPÐUS¨ ¤ÓS ]øuÁøh¯õ©À
Gg]°¸US® £SvPÎß ÂQu® GßÚÁõP C¸US® ?

Half lives of two radioactive elements are 12 hrs and 16 hrs respectively.  If at any
instant, the ratio of the amounts of radioactive substances is 2 : 1, then after 2 days,
what will be the ratio of the undecayed portions ?

33. ¯[ Cµmøh¨ ¤ÍÄ B´ÂÀ Cµsk K›¯À ‰»[PÎß ö\ÔÄPÎß uPÄ
64 : 1.  CuÚõÀ vøµ°À SÖURmk¨ £møhPÒ ÷uõßÖQßÓÚ. ö£¸© ©ØÖ®
]Ö©a ö\ÔÄUPõÚ uPÄ PõsP.

In Young’s double slit experiment two coherent sources of intensity ratio of 64 : 1,

produce interference fringes.  Calculate the ratio of maximum and minimum intensities.
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£Sv & IV / PART - IV

AøÚzx ÷PÒÂPÐUS® Âøh¯ÎUPÄ®. 5x5=25

Answer all the questions.

34. (A) ªß C¸•øÚ°ß Aa_U÷PõmiÀ EÒÍ J¸ ¦ÒÎ°À HØ£k®
ªß¦»a ö\ÔÂØPõÚ ÷PõøÁø¯¨ ö£ÖP.

AÀ»x

(B) ªß÷Úõmh® £õ²® }sh, ÷|µõÚ DÔ»õ Phzv°ÚõÀ J¸ ¦ÒÎ°À
HØ£k® Põ¢uz ysh¼ß ©v¨¤ØPõÚ ÷PõøÁø¯¨ ö£ÖP.

(a) Derive an expression for electric field intensity due to an electric dipole at a point
on its axial line.

OR

(b) Obtain an expression for the magnetic induction at a point due to an infinitely
long straight conductor carrying current.

35. (A) L£õµ÷h°ß ªßÚõØ£SzuÀ CµshõÁx Âvø¯U TÖP. CÆÂvø¯
÷\õuøÚ ‰»® {¹¤.

AÀ»x

(B) Cµõ©ß JÎa ]uÓø» ÂÍUSP.

(a) State Faraday’s II law of electrolysis.  How is it verified experimentally ?

OR

(b) Explain Raman Scattering of light.

36. (A) Põ¢u¨ ¦»zvß vø\ø¯¨ ö£õ¸zx J¸ P®¤a _¸Îß vø\
Aø©¨ø£ ©õØÖÁuß ‰»® AvÀ ªßÛ¯US Âø\ø¯z ysk®
•øÓø¯ P¸zv¯À ÂÍUP[PÐhß ÂÁ›.

AÀ»x

(B) J¸ øh÷¯õk Aøµ Aø»zv¸zv¯õP ö\¯À£k® ÂuzvøÚ ÂÍUSP.

(a) Discuss with theory the method of inducing emf in a coil by changing its orientation
with respect to the direction of the magnetic field.

OR

(b) Explain the working of a half wave diode rectifier.
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37. (A) øímµáÛß {Ó©õø» Á›ø\PøÍ ÂÁ›. (£h® ÷uøÁ°Àø»)

AÀ»x

(B) AM ÷µi÷¯õ £µ¨¤°ß ö\¯À£õmøhz öuÎÁõÚ Pmh¨£h® Áøµ¢x
ÂÍUSP.

(a) Explain the spectral series of hydrogen atom.  (Diagram not necessary)

OR

(b) Explain the function of AM radio transmitter with neat block diagram.

38. (A) öP´Pº & •À»º Gso°ß Aø©¨ø£²®, ö\¯À£õmøh²®
ÂÍUSP.

AÀ»x

(B) JÎ EªÌ ªßP»ß ÷Áø» ö\´²® Âuzøu ÂÁ›. JÎªßP»zvß
£¯ß£õkPÒ H÷uÝ® CµsøhU TÖP.

(a) Explain the construction and working of a Geiger-Muller Counter.

OR

(b) Explain the working of photo emissive cell.  Write any two applications of
photoelectric cells.

- o O o -
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