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PART - III

C¯Ø¤¯À / PHYSICS

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

Põ» AÍÄ : 3.00 ©o ÷|µ® ] [ ö©õzu ©v¨ö£sPÒ : 70

Time Allowed : 3.00 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.

£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.

No. of Printed Pages : 11
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1. q1 ©ØÖ® q2 BQ¯ ÷|º ªßÞmh AÍÄ öPõsh C¸ J÷µ ©õv›¯õÚ ªß
Phzx¨ £¢xPÎß ø©¯[PÒ r CøhöÁÎ°À ¤›UP¨£mk EÒÍÚ.
AÁØøÓ Jß÷ÓõöhõßÖ öuõha ö\´xÂmk ¤ßÚº A÷u CøhöÁÎ°À
¤›zx øÁUP¨£kQßÓÚ GÛÀ, AÁØÔØS Cøh÷¯¯õÚ Âø\ :

(A) •ßø£ ÂhU SøÓÁõP C¸US®

(B) A÷u¯ÍÄ C¸US®

(C) •ßø£ Âh AvP©õP C¸US®

(D) _È

Two identical conducting balls having positive charges q1 and q2 are separated by a
centre to centre distance r.  If they are made to touch each other and then separated to
the same distance, the force between them will be :

(a) less than before

(b) same as before

(c) more than before

(d) zero

2. J¸ ac _ØÔØS ªßÚÊzu® ©ØÖ® ªß÷Úõmh® V=50 sin 50t (Volt) ©ØÖ®

I=100 sin ( )π+
3

50t A GÚ öPõkUP¨£kQÓx. A¢u _ØÔÀ CÇUP¨£mh

vÓß :

(A) 2.5 kW (B) 1.25 kW (C) 5 kW (D) 500 W

In an ac circuit voltage and current are given by V=50 sin 50t Volt and

I=100 sin ( )π+
3

50t  A.  The power dissipated in the circuit will be :

(a) 2.5 kW (b) 1.25 kW (c) 5 kW (d) 500 W

3. AqUP¸ Qmhzumh ÷PõÍ ÁiÁ® öPõshx GÛÀ, {øÓ Gs A öPõsh
AqUP¸ JßÔß PÚAÍÄ GÆÁõÖ ©õÖ£k® ?

(A) A (B) 4
3A

(C) 1
3A

(D)
5
3A

The nucleus is approximately spherical in shape.  Then the volume of nucleus having
mass number A varies as :

(a) A (b) 4
3A

(c) 1
3A

(d)
5
3A
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4. λe Aø»}Í® öPõsh G»Umµõß ©ØÖ® λp  öPõsh L÷£õmhõß BQ¯øÁ
J÷µ BØÓø»¨ ö£ØÖ C¸¨¤ß, Aø»}Í[PÒ λe ©ØÖ® λp Cøh°»õÚ
öuõhº¦ :

(A) λp ∝ λe (B) p e  λ ∝ λ (C) p

e

1
  λ ∝

λ
(D) 2

p e  λ ∝λ

If the wavelength λe of an electron and λp of photon of same energy, then λe and  λp is
related by :

(a) λp ∝ λe (b) p e  λ ∝ λ (c) p

e

1
  λ ∝

λ
(d) 2

p e  λ ∝λ

5. l }Í•® A SÖUS öÁmk £µ¨¦® öPõsh ^µõÚ P®¤°ß ªßuøh R. A÷u
ö£õ¸ÍõÀ BÚ 2l }Í•® 2A SÖUS öÁmk £µ¨¦® öPõsh P®¤°ß
ªßuøh¯õÚx :

(A) R (B) 2R (C)
R

2
(D)

R

4

The resistance of a uniform wire of length l and cross-sectional area A, is R.  The
resistance of wire of the same material having length 2l and cross-sectional area 2A
is :

(a) R (b) 2R (c)
R

2
(d)

R

4

6. P1 ©ØÖ® P2 GßÓ Cµsk ÷£õ»µõ´kPÒ AÁØÔß JÎ°¯À Aa_UPÒ
JßÖUöPõßÖ ö\[SzuõP Aø©²©õÖ øÁUP¨£kQÓx. I0 ö\ÔÄ öPõsh
uÍÂøÍÁØÓ JÎ¯õÚx P1 GßÓ •uÀ ÷£õ»µõ´iß «x ÂÊ¢uõÀ,
CµshõÁx ÷£õ»µõ´k P2 ÁÈ¯õP öÁÎ÷¯Ö® JÎ°ß ö\ÔÄ :

(A) 0I

2
(B) 0I

4
(C) 0 (D) 0I

8

Two polaroids P1 and P2 are placed with their optic axes perpendicular to each other.
If an unpolarised light of intensity I0 is incident on the first polaroid P1 then the intensity
of transmitted light through the second polaroid P2 will be :

(a) 0I

2
(b) 0I

4
(c) 0 (d) 0I

8
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7. Cønzumk ªß÷uUQ JßÖ V ªßÚÊzu ÷ÁÖ£õmiÀ Q AÍÄ
ªßÞmh® öPõsh ªßxPÒPøÍ ÷\ªUQÓx. umkPÎß £µ¨£ÍÄ®
umkPÐUS Cøh÷¯¯õÚ öuõø»Ä® C¸©h[PõÚõÀ ¤ßÁ¸ÁÚÁØÖÒ
G¢u AÍÄ ©õÖ£k® ?
(A) ªß ÷uUS vÓß (B) ªßxPÒ
(C) ªßÚÊzu ÷ÁÖ£õk (D) BØÓÀ Ahºzv
A parallel plate capacitor stores a charge Q at a voltage V.  Suppose the area of the
parallel plate capacitor and the distance between the plates are each doubled then
which is the quantity that will change ?
(a) Capacitance (b) Charge
(c) Voltage (d) Energy density

8. ÷£õº ÷©UöÚmhõß µB &ß ©v¨¦ :
(A) 9.27×10−24 Am (B) 9.27×1024 Am−1

(C) 9.27×1024 Am−2 (D) 9.27×10−24 Am2

The value of Bohr magneton µB is :
(a) 9.27×10−24 Am (b) 9.27×1024 Am−1

(c) 9.27×1024 Am−2 (d) 9.27×10−24 Am2

9. £s÷£ØÖ® ø\øP°ß Pn÷|µ Ãa]ØS HØ£ Fºv Aø»°ß AvºöÁs
©õØÓ¨£kÁx __________ GÚ¨£k®.
(A) Ãa_¨ £s÷£ØÓ® (B) Pmh¨ £s÷£ØÓ®
(C) AvºöÁs £s÷£ØÓ® (D) xi¨¦ AP» £s÷£ØÓ®
The variation of frequency of carrier wave with respect to the amplitude of the
modulating signal is called :
(a) amplitude modulation (b) phase modulation
(c) frequency modulation (d) pulse width modulation

10. t=0 ÷|µzvÀ Aø©¨¦ JßÔ¾ÒÍ AqUP¸UPÎß GsoUøP N0.  Aøµ

B²mPõ»zvÀ £õv¯ÍÄ Põ»® 1
2

1t  T
2

=  BS® ÷£õx EÒÍ

AqUP¸UPÎß GsoUøP :

(A) 0N

2
(B) 0N

2
(C) 0N

4
(D) 0N

8

A system consists of N0 nucleus at t=0.  The number of nuclei remaining after half of

half-life (that is, at time 1
2

1t  T
2

= )

(a) 0N

2
(b) 0N

2
(c) 0N

4
(d) 0N

8
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11. ªß÷Úõmh©õÚx 0.05 s ÷|µzvÀ  2 A &¼¸¢x −2 A BP ©õÔÚõÀ, _¸ÎÀ
8 V ªßÛ¯US Âø\ ysh¨£kQÓx. _¸Îß uß ªß yshÀ Gs :

(A) 0.2 H (B) 0.4 H (C) 0.8 H (D) 0.1 H

When the current changes from 2 A to −2 A in 0.05 s, an emf of 8 V is induced in a
coil.  The coefficient of self-induction of the coil is :
(a) 0.2 H (b) 0.4 H (c) 0.8 H (d) 0.1 H

12. ªß Põ¢u Aø»°ß \µõ\› BØÓÀ Ahºzv :

(A) 0

1
E

2
� (B) 2

0

1
E

2
� (C) 2

0

1
E

4
� (D) 0

1
E

4
�

The average energy density of an electromagnetic wave is :

(a) 0

1
E

2
� (b) 2

0

1
E

2
� (c) 2

0

1
E

4
� (d) 0

1
E

4
�

13. JÎªß öÁÎ÷¯ØÖ BØÓÀ 3.313 eV öPõsh J¸ E÷»õP¨ £µ¨¤ß £¯ß
öuõhUP Aø» }Í® :

(A) 4125 Å (B) 3750 Å (C) 6000 Å (D) 2062.5 Å

The threshold wavelength for a metal surface whose photoelectric work function is
3.313 eV is :
(a) 4125 Å (b) 3750 Å (c) 6000 Å (d) 2062.5 Å

14. n ÁøP SøÓUPhzvø¯ E¸ÁõUP y¯ öáº©õÛ¯® £iPzxhß
÷\ºUP¨£k® ©õ`mi :

(A) ÷£õµõß (B) £õì£µì (C) A¾ªÛ¯® (D) Csi¯®
The dopant to be added with a pure Germanium Crystal to form n type semiconductor
is :
(a) Boron (b) Phosphorus (c) Aluminium (d) Indium

15. uÍÂøÍÁØÓ JÎUPØøÓ JßÖ GvöµõÎUS® Psnõi¨£µ¨¤ß «x 57.58

GßÓ ÷PõnzvÀ ÂÊ¢uõÀ, GvöµõÎzu ©ØÖ® Â»PÀ Aøh¢u JÎ
PØøÓPÐUS Cøh÷¯¯õÚ ÷Põn©õÚx :

(A) 458 (B) 608 (C) 908 (D) 308

If a beam of unpolarised light is incident on a reflecting glass surface at an angle of
57.58, then the angle between the reflected and refracted beam will be :
(a) 458 (b) 608 (c) 908 (d) 308
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GøÁ÷¯Ý® BÖ ÂÚõUPÐUS Âøh¯ÎUPÄ®. ÂÚõ Gs 24 &US
Pmhõ¯©õP Âøh¯ÎUPÄ®.

Answer any six questions. Question number 24 is Compulsory.

16. uõÄ öuõø»Ä & Áøµ¯ÖUPÄ®.

Define skip distance.

17. 20,000 V •kUS ªßÚÊzu® EÒÍ X Pvº SÇõ°À C¸¢x öÁÎÁ¸® X
PvºPÎß öÁmk Aø»}Í® ©ØÖ® öÁmk AvºöÁs BQ¯ÁØøÓU
PnUQkP.

Calculate the cut-off wavelength and cut-off frequency of X rays from an X ray tube of
accelerating Potential 20,000 V.

18. ö»ß_ Âvø¯U TÖP.

State Lenz’s law.

19. V=5 (x2+x) Gß£x öuõø»Ä x &I \õº£õP öPõsk öPõkUP¨£mh J¸
£Sv°ß ªßÚÊzu®. x=1 ö\.« GÚ C¸US® ÷£õx ªß¦»zvß ©v¨¦
PõsP.

Potential in a given region is given as a function of distance x, V=5 (x2+x) Volt.  Find
the electric field when x=1 cm.

20. JÎ ÷ÁõÀhõ ªßP»® GßÓõÀ GßÚ ?

What is Photovoltaic cell ?

21. Asø© Aa_UPvºPÒ ©ØÖ® JµUPvºPÒ GßÓõÀ GßÚ ?

What are paraxial rays and marginal rays ?

22. {³mµõß ©ØÖ® ¦÷µõmhõß BQ¯øÁ G¢u xPÒPÎÚõÀ BÚøÁ ?

What are the constituent particles of Neutron and Proton ?

6x2=12
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23. X -PvºPÎß £¯ßPÒ ¯õøÁ ?

What are the uses of X-rays ?

24. J¸ uõªµ P®¤US AÎUP¨£k® ªß¦»zvß Gs ©v¨¦ 570 NC−1 GÛÀ
G»Umµõß ö£Ö® •kUPzøu Psk¤i.

If an electric field of magnitude 570 NC−1, is applied in the copper wire, find the
acceleration experienced by the electron.

£Sv & III / PART - III

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

Answer any six questions.  Question number 33 is Compulsory.

25. A ©ØÖ® B BQ¯ C¸ Pv›¯UPz uÛ©[PÎß Aøµ B²mPõ»[PÒ
•øÓ÷¯ 20 {ªh[PÒ ©ØÖ® 40 {ªh[PÒ. öuõhUPzvÀ CøÁ°µsk®
\© GsoUøP°»õÚ AqUP¸UPøÍ ö£ØÖÒÍÚ GÛÀ 80 {ªh[PÐUS
¤ÓS A ©ØÖ® B BQ¯ÁØÔß ]øuÁøh¢u AqUP¸ GsoUøPPÎß
ÂQu® GÆÁÍÄ ?

Half lives of two radioactive elements A and B are 20 minutes and 40 minutes
respectively.  Initially the samples have equal number of nuclei.  Calculate the ratio of
decayed number of A and B nuclei after 80 minutes.

26. QºUPõL¤ß ªß÷Úõmh ©ØÖ® ªßÚÊzu ÂvPøÍU TÖP.

State Kirchoff’s Current and Voltage laws.

27. 500 µH ªßysi, 
2

80

π

 pF ªß÷uUQ ©ØÖ® 628 Ω ªßuøh BQ¯øÁ

CønUP¨£mk öuõhº RLC _ØÖ E¸ÁõUP¨£mkÒÍx. C¢u _ØÔß
JzuvºÄ AvºöÁs ©ØÖ® JzuvºÂÀ Q-Põµoø¯ PnUQkP.

An 500 µH inductor, 
2

80

π

 pF capacitor and a 628 Ω resistor are connected to form a

series RLC circuit.  Calculate the resonant frequency and Q-factor of this circuit at
resonance.

6x3=18
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28. {ø» ªßÛ¯¼À T¿ªß GvºuPÄ C¸©i Âv°¼¸¢x Põì Âvø¯¨
ö£ÖP.

Obtain Gauss’s law of electrostatics from Coulomb’s inverse square law.

29. h¯õ, £õµõ ©ØÖ® Lö£º÷µõ Põ¢u £s¦PÒ J¨¤kP.

Compare the properties of dia, para and ferromagnetic materials.

30. JÎ CøÇz uPÁÀ öuõhº£õÚx ©ØÓ £µ¨¦øP FhP[PøÍ Âh
¤µ£»©øh¢x Á¸QÓx. {¯õ¯¨£kzxP.

Fibre optic communication is gaining popularity among various transmission media.
Justify.

31. L÷£õmhõÛß ]Ó¨¤¯À¦PÒ ¯õøÁ ?

What are the characteristics of photons ?

32. A, B ©ØÖ® C EÒÏkPÒ öPõsh ¤ßÁ¸® ªß_ØÔß öÁÎ±k (Y) §¼¯ß
\©ß£õmøh GÊxP.

Write the output (Y) Boolean expression for the following circuit with inputs A, B
and C.

33. •Ê AP GvöµõÎ¨¦ GßÓõÀ GßÚ ? •Ê AP GvöµõÎ¨¦
|øhö£ÖÁuØPõÚ {£¢uøÚø¯ TÖP.

What is total internal reflection ?  Give the condition for the total internal reflection
takes place.
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£Sv & IV / PART - IV

AøÚzx ÷PÒÂPÐUS® Âøh¯ÎUPÄ®. 5x5=25

Answer all questions.

34. (A) ªß©õØÔ°ß Aø©¨¦ ©ØÖ® ö\¯À£õmøh ÂÍUSP. Auß
£¯ÝÖvÓøÚ Áøµ¯ÖUPÄ®.

AÀ»x

(B) •¨£mhP® JßÔß vø\©õØÓ ÷PõnzvØPõÚ \©ß£õmøh Á¸Âzx
Av¼¸¢x •¨£mhP® ö\´¯¨£mkÒÍ ö£õ¸Îß JÎÂ»PÀ
GsønU Põs£uØPõÚ ÷PõøÁø¯ Á¸ÂUPÄ®.

(a) Explain the construction and working of transformer and define its efficiency.

OR

(b) Derive the equation for the angle of deviation produced by a prism and thus
obtain the expression for refractive index of material of the prism.

35. (A) Ãmì÷hõß \©Úa_ØÔÀ \©ß ö\´ {ø»UPõÚ {£¢uøÚø¯¨ ö£ÖP.

AÀ»x

(B) (i) B®¤¯º _ØÖ Âvø¯U TÖP.

(ii) B®¤¯º _ØÖ Âvø¯U öPõsk ªß÷Úõmh® £õ²® }sh
÷|µõÚ Phzv°ÚõÀ HØ£k® Põ¢u ¦»zøuU PõsP.

(a) Obtain the condition for bridge balance in Wheatstone’s bridge.

OR

(b) (i) State Ampere’s Circuital Law.

(ii) Find the magnetic induction due to a long straight conductor using Ampere’s
Circuital Law.
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36. (A) ÷£õº Aq ©õv›ø¯¨ £¯ß£kzv _ØÖ¨£õøu°À EÒÍ G»UmµõÛß
Bµ® Põs£uØPõÚ ÷PõøÁø¯ ö£ÖP.

AÀ»x

(B) (i) ªß Põ¢u Aø»°ß H÷uÝ® BÖ £s¦PøÍ GÊxP.

(ii) ªß¦»® ©ØÖ® Põ¢u¦»zvß Ãa_PÒ •øÓ÷¯ 3×104 NC−1

©ØÖ® 2×10−4 T öPõsh FhPzvß ÁÈ÷¯ ö\À¾® ªßPõ¢u
Aø»°ß ÷ÁPzøuU PõsP.

(a) Derive an expression for the radius of the orbit of electron in an atom using Bohr
atom model.

OR

(b) (i) Write down any six properties of electromagnetic wave.

(ii) Compute the speed of electromagnetic wave in a medium if the amplitudes
of electric and magnetic fields in it are 3×104 NC−1 and 2×10−4 T
respectively.

37. (A) ö»ß_ E¸ÁõUS£Á›ß \©ß£õmøh Á¸Âzx Av¼¸¢x ö»ß_
\©ß£õmøh öPõnºP.

AÀ»x

(B) öuÎÁõÚ ªß_ØÖ £hzxhß iµõß]ìhº ö£¸UQ¯õPa
ö\¯À£kÁøu ÂÁ›UPÄ®. EÒÏk ©ØÖ® öÁÎ±k Aø»
ÁiÁ[PøÍ ÁøµP.

(a) Obtain Lens Maker’s Formula, from that derive Lens equation.

OR

(b) Describe the function of transistor as an amplifier with the neat circuit diagram.
Sketch the input and output waveform.
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38. (A) (i) uS¢u ÂÍUP[PÐhß IßìjÛß JÎªß \©ß£õmøh ö£ÖP.

(ii) (A) E÷»õPzvß öÁÎ÷¯ØÖ BØÓÀ AvP›UP¨£k® ÷£õx

(B) £kPv›ß ö\ÔÄ AvP›UP¨£k® ÷£õx, {Özx
ªßÚÊzuzvÀ HØ£k® ©õØÓzøu GÊxP.

AÀ»x

(B) Cønzumk ªß÷uUQ°À ªßP»ÛÀ Cøn¨¦ xsiUP¨£mh ¤ß¦
Cønz umkPÐUQøh÷¯ ªß Põ¨¦ ö£õ¸Ò ö\¸P¨£kÁuõÀ,
HØ£k® ÂøÍÂøÚ Â›ÁõP GÊxP.

(a) (i) Obtain Einstein’s Photoelectric equation with necessary explanation.

(ii) What will happen to the stopping potential in the following cases when;

(A) Work function of the metal is increased.

(B) Intensity of incident ray is increased.

OR

(b) Explain in detail the effect of introducing a dielectric medium between the plates
of a parallel plate capacitor, when the capacitor is disconnected from the battery.

- o O o -
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