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PHYSICS
Paper 1

Tine : 3 Hours | [ Maximum Marks : 300

INSTRUCTIONS

Each question is printed both in English and in Kannada.

Answers must be written in the medium specified ( English or
Kannada ) in the Admission Ticket issued to you, which must be
stated clearly on the cover of the answer-book in the space
provided for this purpose. No credit will be given for the answers
written in a medium other than that specified in the Admission

Ticket,

Candidates should attempt Question Nos. 1 and 8 which are
compulsory, and any three of the remaining questions, selecting at

least one question from each Section.

All questions carry equal marks.

Lfex Moud B 0,08 RAUANY $RE CHmo¥omsy & 33 Iyfen dadch umd
CANAY ISt

[ Turn over



Vi s

')

-~

SECTION - A

Arwer any three ol (he tollowing :

(h)

(1)

A weakly damped harmonte oscillator is driven by a force p = ¥, cos wt,
whose amplitude Fy is kept constant but its angular frequency is varied. It is
vxperimentally observed that the amplitude of the steady-state oscillations
i+ 0-1 mm at very low values of ¢ and attains a maximum valye of 10 ¢cm
when @ = 100 rad - L. Calculate (it the Q of the System (ii) the time during
w liich the energy of the oscillator fails to 3 of its initial value and (iii) half-

width of the power resonance curve.

An object of mass 0-1 kg is hung from a spring whose spring constant is
EOO Nm - !, A resistive force - pPU acts on the subject, where p = velocity in
ms-!and p = 1 Nsm~!. The object is subjected to a harmonic driving force
I = F, cos ot, where Fo=2Nandw=50rads- ' In the steady-state, what
is the amplitude of oscillations and the phase relative to that of the applied

lorce ?

A object of mass 2 kg hangs from a spring of negligible mass. The spring is
exlended by 2.5 em when the object is attached. The top end of the spring is
oscillated up & down iy SHM with an wnplitude of 2 mm. The & of the system

is 20, if g = 10 1ns - 2.

i} What is the angular frequency w, of the free undamped oscillations ?

{iif  What is the amplitude of foreed oscillations aw =y 0

(il What is the mean POWer input to maintain the foreed oscillations at an
angular frequency (o) 1% greater than o , ?

0v) What is the mean power loss by friction at this frequency 2

titven the orbital velocity of the sun about the centre of our galaxy is

3% 107 em/s and its distance is nearly equal to 3 x 1022 ¢ from the axis of
the galaxy, estimate the mass of the galaxy ( G=667x10-8 C.G.S. units ] .
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{bj
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(d)

200> THFY IO XOY wSdr Deewssdy F = F cos ot Lolon
ZordRe sy, 800 SR Fj 4 00N 38, 00 800 YR, LBERND. ©3 ¥Hs
® RO, Ty oW-HRTy BRtORAY R 0-1lmm BAE:, o = 100 rad s~ ! =hAcs R
uo8 ZRT 10 Zo.od. er3d. (i) 3 s Q (i) e J8 o IF, AR eloivy
SRaBos + dadaing WEEOS o (i) 3 SHmE S8E STt O

(7]

AT

Jore yo%08 100 Nm~! =@ 3orei 0-1 8 &, TeHOWTIE WOl WESET:
FPAZRAY. v=ms ! QR Bent B, p=1Nsm™! 2N, @
2,000 — pv Z38ReGE Ty 30 SBAB. F (=2 N 33, o = 50 rad s~

TR 200 Xomed TowRdZ wo F = F cos ot SOEmANI.T. AT, L BEX S0 G,

'—‘2'L

DReoING BaRTD $0B), SDBOINE, WOT TyTEy, Teded, Fewd ?

[OFE BTG T3, CoBOINY, 0T ~on€r1 2 #23 GOu,ued RUiT 2,083
IHNRCAG. 8 TE,TH;, FeNTCITN Sonfﬂ 2.5 %o.o0e. 3%y, LA, IRV AGTE

Soeen Hodw SHM 8¢, 2 mm eosnaddeodnt @ed,9mh BReencRTRnT IR, n. 8
TR0m0RE Q. 20 $AC:3E. g = 10 ms™ 2

) =8, urosne s BRtesns o, deeRel ¥, &% 7
M) =0, JBed3 ZrewRnY BoinTEED 7

) .02 Beecd 93 (0) 1%, 0, hod IiRmn IRDT DRICTNVE
Xoos Ko IR, B8, worvesd 7

(v) 81 93,05 PEFHBOROTINT [INg, B3,3F,FeD ?

S, wmBriontod By, B0 Becke Fdeod dertey 3 x 107 Xo. e /3. 2emd
Bt ¥, w00 XQNTT Becw) unadnoncd efhet 3 x 1027 zo.Zee. @Ad.
e3mBrontod 3,00, SO WRE.

(G =667x10"8C.G.S. units )
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(1 4

! Pincvan the specifie heats of gases. What is meant by mean free path ?
! t Lixplain the law of equipartition of energy.

(b} Discuss Carnot's cycle.
4. fa} Cive the theory of the motion of satellites,

b}  When a satellite is said to be geostationary ?
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SECTION - B

Answer any three of the following :

(@

(b)

{c)

(d)

(a)

(b)

{c)

(d)

Explain Galilean relativity and compare it with the speci'a'l theory of relativity.
Explain Lorentz transformation.
Prove the addition theorem of velocities.
What is solar constant ? Give its uses.
Discuss the diffraction by straight edge and multiple slits.
Prove that the mass { m} of an object varies with its velocity (v} :
My

m =

2
U
1-¢2

Define rest mass [ m, ) .

What happens when v = C?

Is it feasible to have velocities greater than ¢ ?
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(a)

(b}

(c)

(d)

ROO0IneS wBed ¥30nT, HE0Y B, VTR, uTed ¥Ioh {1, A 03B w0l Bewdi.
SRC0LF CRI0BTERT, HROA. Wenne TOFOT JIeADTTY, WA
K90 } 008 S0T0ERD ? U0 oamecdhnviay $9A.

BeC B0 [, wEomd Sean @nnvend ( Straight edge and multiple slits )
REBFBCRT, BOB> A

2,000 [TOT TF, T (m) &T8 dert (v) deolnt W, T 0% SHA:

mg

v
- C-_u_-_z

1
Qoee GE,00b (m ) oy, A0ALA.

v = CEmn TR ?

¢ NoZ Jderinsh @esy,n Broden wg, e ?
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Discuss

(a} the basic equations of linear and non-linear fluid dynamics
(b) streamlines, and

(c) turbulence.

Write Bernoulli's equation and give at least two applications.
Write short notes on any three of the following :

{i Michelson-Morley experiment and relativity

(il Debye's theory of specific heats

(i) Huygen's principle

(iv) Beats & their importance

(v} Principles of laser

(v Construction of holograms and the theory of holography
(viij Corlolis force

{viii) Torque & precession of top

{ix} Motion of a rocket under constant force fleld.
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Each question is printed both in English and in Kannada.
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SECTION - A

Answer any three of the following :

(a)

()

(c)

(d)

Sun radiates energy at a rate of 38X 1026 W, The padinih ol the sun

is 7% 108 m.
@) Calculate the magnitude of the Poynting vector at the surface ol the st~

(@) What is the intensity of the solar radiation incident on the earth, which is

1.5 x 10 !} m away from the sun 7

Find the value of the current through an inductance of 1 henry and of

negligible resistance, when connected to an A.C. source of 200 Vv and 50 Hz.

If a 2 kW laser beam is concentrated by a lens into a cross-sectional area

10 -6 cm?, what {s the value of the amplitude of the electric field and the
magnitude of the Poynting vector ?
An alternating e.m.f. E=-150sin 377 tvolt is applied 1o a particular circuit

eleméﬁt. The current is found to be i = 10 ( cos 377 t) ampere. Find the

nature and magnitude of the current element.

Give a brief account of TV transmitting and receiving antennas.
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(a)

{b)
(c)
(a)
(b)

{c)

4

Give the principle and the working of the cyclotron. How many cyclotrons

India has ? For what purpose they are being used ?

Describe the Stern-Gerlach experiment and its significance in Physics.,
Compare the properties of «-, 8- and y-rays.

What is meant by mass spectroscopy ?

Explain the principle of mass spectroscopy.

What are its practical applications ?
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SECTION - B

Answer any three of the following

(a)

(b}

{c)

(d)

{a)

(b)

Write Maxwell's equations. Discuss their importance in Physics.

Explain the working of a Zener diode. Draw the circuit diagram to show how a

Zener diode can be used as a voltage stabilizer.
Explain the transverse nature of the electromagnetic waves.

Wwhat is the difference between intrinsic and extrinsic semiconductors ?

Explain the physical processes in them.
Explain the Poynting yector theory.

Differentiate between Curie temperature and Neel temperature.
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7. Explain the deflerences between dia, para, ferro. antiferro and antiferrimagnetic

substances.
8. {aj Explain the band theory of solids.
(b} Explain the basic concepts of
(i energy gap
{ii conduction band
(i) wvalence band

(ivi Fermi level.
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