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PHYSICS MODEL QUESTION PARER

CLASII MARKS150
SUBPHYSICS TIME: 3Hrs.
PART A (30 x 1 =30)

i).All guestions are compulsonyi).

Each guestion carries 1 mark.
iii).Choose the most suitable answer from the given four alternatives.

L¢KS OFLIOAGIYOS 2F | LI NFXtfSt LGS QGéfilddebtvedr? NI A
the plates. The dielectric constant of the dielectsic
a) 65 b) 55 c)12 d) 10

Answer:c) 12

2¢KS 62N)] R2YyS chayfe bétve@n tyicpoiptsiom egpifdential surfacds
a)Zero b) finite positive c)finite negative d)infinite
Answer:a) zero

3. At sharp point the charge density
a)Zero b) maximum €) minimum d) negative
Answer:b) maximum

4. To generate theelectromagnetic oscillations wese
a)Resistors b) capacitors c)glass d) mica
Answer:b) capacitors

5. The relation between current and drift velocity
a)l=nAVie b) I=nAV, c)l=neA d) | =nAV4E
Answer:a) I=nAVye

6. Phosphorcbronze wire is used for suspension in a movinggaivanometey because ihas
a)Highconductivity b) highresistivity
c) Largecouple pewunittwist d) small couple per unitvist

Answer:d) smallcouple per unit twist

7. If a charged particlenoving in a magneticfield, increases its velocity, then its radius of the magnetic field
circlewill
a)remainsconstant b) decrease c)increase d) either increase otecrease
Answer:c) increase

8. The reactance offered by 300mH inductorda AC supply of frequency 502
MANC M b) 94.2m c)cbnHA m d)104.6m P

Answer:b) 94.2K
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9. Which of the following cannot stepped up inransformer?
a) Inputcurrent b) input voltage c) Input power d) all ofthese

Answer: c) input power
10. In an AQircuit

a) The average value of curreistzero b) the average value of square of currentéso
c) The average power dissipatiisizero RO GKS NXa Odz2NNRyfrént A& KH (A

Answer: a) average value of currentis zero.

11. If two coilshave a common axis, the coefficient of mutiraduction
a)small b) zero c)large d) infinite
Answer: c) large

12. If the wavelength of the light is reduced to one fourth, then the amount of scattésing

a) Increased byl6times b) decreased by litmes
c) Increased bg56times d) decreased by 258@nes

Answer: c) increased by 256 times.

11. Atomic spectrum shoulte

a)Pureline spectrum b) emission bandpectrum
c) Absorptioriine spectrum d) absorption bandpectrum

Answer: a) pure linespectrum.
14.5AYSyarzya 2F mk>0s0
a)l’T? b) T?/L? o) T/L dyuT
Answer: d)L/T
15. A ray of light strikes a piece of glass at an angle of incidence of 60° and the reflected beam is completel
plane polarized. The refractive index of gless
a)MK K 0 b)K o O0 HKoO d)3/2
Answer: b)K o

16. The ratio of the radii of the first three Bohr orbig
a) l:1/2:1/3 b)1:2:3 c)1:4:9 d) 1: 8:27

Answer: c)1:4:9
17. In an X;raytube, the intensity of the emitted Xray beam is increaseay

a)increasing thdilamentcurrent b) decreasing the filamewrurrent
c) Increasing th&argetpotential d) decreasing the targgdotential

Answer: a)increasing the filament current

18. Astrong argument for the particle nature of cathode rags

a) Producefluorescence b) travel throughvacuum
c) get deflected by electric amdagneticfields d) casthadow

Answer: d)cast shadow

19.Ly aAfftAllyQa SELIS N ety net dévinSad forde ddting gnithé 8il dimS NJY A
a)Magneticforce b) repulsiveforce c)viscoudorce d) coulombforce
Answer: c)viscous force

20. Two photons, each of energy 2.5 aié simultaneously incident on the metal surface. if the work function



of the metal is 4.5 eV then from the surface of thetal

a)One electronwill emitted b) two electrons wilemitted
c¢) More than two electrons wille emitted d) not asingle electron will bemitted

Answer: g not a single electron will bemitted

21. The wavelength of the matter wave is independeifit
a)Mass b) velocity c) momentum d) charge

Answer: d)charge

22. Anemiacan be diagnosed by
a)15pP31 b) 15 P32 c) 26 Fe2? d) 11 N2
Answer: c),cFe”

23. The half period of a certain radioactive element with disintegration constant 0.06931ayer
a)10days b) 14 days c)140days d) 1.4days
Answer: a) 10 days
24.An elementX*d dz00Sa a A @St & dzy RS NH2 S §dedaysNi Yets'conReied Itadad |
element Y. the mass number and atomic number of the element ¥eapectively.
a) 12, 7¢ 2 b) A12, Z+2 c) A12,Z+4 d) A8, Z +2
Answer: a)A-12,Z2
25. The number of neutrons inCF° atomis
a)l7 b) 16 c)18 d) zero
Answer: c)18

26. The colour of light emitted by a LED depends
a)lts reversebias b) the amount of forwaraurrent
c) itsforward bias d) type of semiconductanaterial

Answer: d)type of semiconductor material

27. The following arrangement perform the lodimction of gate
a)AND b) OR ¢)NAND d) EXOR

Answer: a) AND

28. Of the following, the donor atomare
a) Siliconandgermanium b) aluminum andyallium
¢) Bismuthandantimony d) boron andndium
Answer: ¢) Bismuth and antimony

29. The resting frequency of a FM transmission is 95 MHz and the carrier swingis 100 kHz. Then the frequer
deviationis
a)94.9MHz 85.1MHz ¢) 50 MHz d) 200MHz
Answer: ¢)50 MHz

30. Printed document to be transmitted by fax are converted into electrical signals by the pafcess
a)Reflection danning ¢) modulation d) lightvariation
Answer:b) scanning
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Part-11 (15X3=45)
Note: Answer any 1$juestions.

31. Whatis a capacitor? Define itapacitance.

The capacitor is a charge storage device.
The capacitance of a conductor is defined as the ratio of the charge given to the conductor to the potential developec
in the conductor. (Or)

C =q/V

32.An electic dipole of charges 2 x fo s tHcarwe separated by a distance 1 cm. Calculate the electric field due
to dipole at a point on its. (i) Axial line 1 m from its centre (ii) equatorial line 1 m frooeitse.

9 ' Hikn s O NJ
= ox162x2x10/13
=360 NC
9 I Ly n~ s 3NJ
9x 10°x 2 x10%/
180 N&

33.The colours of a carbon resistor is orange, orange, orange. What is the vahksesibr?

The firstorange ring corresponds to 3.

The next orange ring corresponds to 3.

The third orange ring corresponds to 3.

There is no coloured ring at the end. So the tolerance is 20%

Total resistance is 3301K 20

34 Define resistivity of anaterial.
The electrical resistivity of a material is defined as the resistance offered to current flow by a conductor of unit lengtl
having unit area of cross section.
Itis a constant for a particular material
The unit of is ohnbm (M m).

(On)

rw! k|

35. Distinguish between electric power and electgiergy

Electric Power Electric Energy
The rate of doing electric work the capacity to do work.
Power=VI Electric energy=Power X time
Watt Joule (or) 1 kWh=36 x 105 J

36. A long straight wire carrying curreproduces a magnetic induction of 4 xiDat a point, 15 cm from the wire.
Calculate the current through theire.

Data: B = 4 x 10T, a=15 x 10?m, I=?
. - a1
Solution : B = ——
2ra
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_ Bx2ra 4x10°x27x15x107°

I —
J7a 47«10

I= 3A

37.StateCt SYAy3IQa NRIKG KIyR NUzZ So

The forefinger. the middle finger and the thumb of the right hand
are held in the three mmutually perpendicular directions. If the forefinger
points along the direction of the magnetic field and the thumb is along
the direction of motion of the conductor. then the middle finger points
in the direction of the induced cwrent. This rule is also called
generator 1ile.

38. State the methods of producing inducedf.

39.

40.

41.

42.

43.

- 2__d \BA cos 6
€= —ar qr NBAcos 9

Hence. the induced emf can be produced by changing
(i) the magnetic induction (B)
(ii) area enclosed by the coil (4) and

(iii) the orientation of the coil (8) with respect to the magnetic field.

Why the sky appears blue golour?

The blue appearance of sky is due to scattering of sunlight by theY 2 & LIXSNXE ® | OO0O2NRAy 3 (2
blue lightis scattered to a greater extent than red light. This scatteaeliation causes the sky to appear blue.

What is meant by optical rotation? On what factors doedepend?

The rotation of the plane of polarization of plajpelarized light by an optically active substance
The amount of optical rotation depends on :

(i) thickness of crystal

(ii) densityof the crystal or concentration in the case of solutions

(iii) wavelength of light used

(iv) the temperature of the solutions.

{dF G§SY &a®a St SeQa
The frequency of the spectral line in the characteristica)( spectrum is directly proportional to the square of the
atomic number (Z) of the element considered.
(Or)
A Ys

Write the differences between spontaneous emission and stimulateission.

Spontaneous emission:

The excited atoms return to the lower (or) ground energy state immediately without the help of any external
agency. During thigransition a photon of energy,Hs = hnis emitted. This is called spontaneous emission.
Stimulated emission:

If theexcited state is a metastable state, the atoms stay for some time in these levels. The atoms in such
metastable state can be brought to the lower energy levels with the help of photons of energy

hAa= B ¢ E. During this process, a photon of energycls = hnis emitted. This is known as stimulated emission (or)
induced emission.

Mention the applications of electromicroscope.

(i) Itis used in the industry, to study the structure of textile fibres, surface of metals, composition of paints etc.
(ii) In medicine and biology, itis used to study virus, and bacteria.
(iii) In Physics, it has been used in the investigation of atotnuctire and structure of crystals in detail.




COUNSELLING CC

P.B. College of Engineeril 1222

44. Define curie.

Curie is defined as the quantity of a radioactive substance which gives 37 dig¢ihtegrations per second or 3.7 x
10%° Becquerel This is equal to the activity of one gram of radium.

45. ¢ KS RAAAY(HESAINY A2y O2yaidlyid < 2F I NIYRA2FOGAWES St SYS
Solution:
(i) Halflife Typ=n ®c o MK <
=0.6931/.00231 300 days.
OAAD aSumy<tATFS
=1/.00231 =432.9 days

46. Whatisan integrated circuit?

An integrated circuit (IC) consists of a singteystal chip of silicon, containing both active (diodes and transistors)
and passive (resistors, capacitors) elements and their interconnections

47. What arethe advantages of negativieedback?

(i) Highly stabilised gain.

(ii) Reduction in the noise level.

(iii) Increased bandwidth

(iv) Increased input impedance and decreased output impedance.
(v) Less distortion.

48. ¢ KS 61 a8 OdNNByid 2F (GKS GNIyaradaNI A& pn >! hioyR O2¢ ¢

Solution:
i :IC/IB
=25x10°/50x10° =500
h=i /1+]
=500/500+1 = 0.9982.

49. Draw the circuitdiagram of CE mode dfansistor.

C
B
I
+ E —1f
-T Ver - Ve

50. What are the different types of wire and cable used for telecommunication sy3tem

(a) Twisted pair
(b) Multiconductor flat cable
(c) Coaxial cable
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Part|l| (7X5=35)
Note: (i)Answer the guestion 57 compulsorily
(if) Of the remaining 1lguestions, answer any siguestions.

(iif) Draw the diagrams wherevearecessatry.

51. Prove that the energy stored in a parallel plate capacitofiaC.
The capacitor is a charge storage device. Work has to be done to
store the charges in a capacitor. This work done is stored as
electrostatic potential energy in the capacitor.

Let g be the charge and V be the potential difference between the

plates of the capacitor. If dq is the additional charge gdiven to the plate,
then work done is. dw = Vdg

q ( ._4q)
dw= —d oV =—J
L c 94 C
Total work done to charge a capacitor is
q 2
1 P
W= de = JE dg = 9
C 2C
0
This work done is stored as electrostatic potential energy (U) in
the capacitor.

]

U=

1 __ o
R (- q=cV

Lo | =
I"}

This energy is recovered if the capacitor is allowed to discharge.

52. Explain the determination of the internal resistance of a cell usoigneter.

@

5l

With key K open, the endf cell E is found by connecting a high resistance voltmeter across it. Since th
high resistance voltmeter draws only a very feeble current for deflection, the circuit may be considered :
an open circuit. Hence the voltmeter reading gives the emf ofdék. A small value of resistance R is
included in the external circuit and key K is closed. The potential difference across R is equal to t
potential difference across cell (V).

The potential drop across R, V =1IR ...(1)

Due to internal resistance r of the cell, the voltmeter readslueg V, less than the emf of cell.
ThenV =Elrorir=EV ...(2)
Dividing equation (2) by equation (1)

r E-V E-V
= or r = [ ]R

IR A%

A%

Since E, V and R are known. the internal resistance r of the cell
can be determined.
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53. Explain the reactions at the electrodes of Leclanmbié

L Carbon Rod

Mixture of MnO,
R and Charcoal

— Porous Pot

— Zinc Rod

_ . , Ammoninm
N Chloride Solution

[ j——s Glass Vessel

A Leclanche cell consists of a carbon electrode packed in a porous pot containing manganese dioxide and charc
powder

The porous pot is immersed in a saturated solutaframmonium chloride (electrolyte) contained in an outer glass
vessel. Azinc rod is immersed in electrolytic solution

At the zinc rod, due to oxidation reaction Zn atom is converted into Zn++ ions and 2 electrons. Zn++ ions reacting w
ammonium chlori@ produces zinc chloride and ammonia gas.

Zn** + 2 NH,Cl - 2NH; + ZnCl, + 2 H* + 2e”
The ammonia gas escapes. The hydrogen ions diffuse through the pores of the porous pot and react with mangan:
dioxide. In thisprocess the positive charge of hydrogen ion is transferred to carbon rod. When zinc rod and carbol
rod are connected externally, the two electrons from the zinc rod move towards carbon and neutralizes the positiv

charge. Thus current flows from carbonzimc. Leclanche cell is useful for supplying intermittent current. The emf of
the cell is about 1.5 V, and it can supply a current of 0.25 A.

54. Write the properties of Magnetic Lorentarce
Let us considea uniform magnetic field of induction B acting along th@xds. A particle of charge + g moves with a
velocityv in YZ plane making an andlewnith the direction of the fieldUnder the influence of the field, the particle
experiences a force F.

Z Z
L L
B B

6 6

+q q
o vsin @ Y o} vsin @ Y
F F
x (@ * (b)

(i) the force F on the charge is zero, if the charge is atrest. (i.e) the moving charges alone are
affected by the magnetic field.
(ii) the forceis zero, if the direction of motion of the charge is either parallel or-patiallel to
the field and the force is maximum, when the charge moves perpendicular to the field.
(iii) the force is proportional to the magnitude dfeé charge (q)
(iv) the force is proportional to the magnetic induction (B)
(v) the force is proportional to the speed of the charge (v)
(vi) the direction of tle force is oppositely directed for charges of opposite sign.
All these results are combined in a single expression as

— - =

F=q(vx B
Since the force always acts perpendicular to the direction of motion of the charge, the force
does not do any work.
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In the presence of an electric field E and magnetic field B, the total force on a moving charged

particleis
—> - = =
F=qllvx B + E]

55. Explain how an emf can be induced by changing the area enclosed tgithe
PQRS is a conductor bent in the shape condugtih.lis a sliding conductor of lengthresting
2y GKS FN¥Ya tv FyR w{®d ! dzyAF¥2N)V YI3IySGAO FASER W.Q |
The closed area of the conductor igJRM. When LM; is moved through a distancexdn time dt,
the new area is JQRM.
Due to the change in arealbM;M,, there is a change in the flux linked with the conductor.
Therefore, an induced emf is produced. Change in area dA = Ardd; M,

CdA =l dx
Change in the magnetic flux, ¢ B.dA = BRix
'd;a‘a
But e =— di
_ ‘Bldx _ v
e = - T Blv

where v is the velocity with which the sliding conductor is
moved.

56. A 20cm long tube contains sugar solution of unknown strength. When observed through polarimeter, the plane of
polarization is rotated through 10°. Find the strength of sugar solution in g/cc. Speafditton of sugar is 60° /
decimeter / unitconcentration.

Solution:
S=/lc
c= /IS
=10°/2x60 =1/12
=0.0833 g/cc

57. Wavelength of Balmer first line is 6563A. Calculate the waveheafysecondine.
(OR)
For the Paschen series, calculate the wavelength of the first member and the series limit. Given R, Rydberg constar
=1.094 x1.0'm".
Data : For Balmer I line, n; = 2 3
For Balmer Il line, n; = 2, ng = 4, 4y =7
Solution : For Balmer I line,

1 1 1 5
1 :R|: 2_ 2:|:I?|: :| -[1]
A 22 3 36
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For Balmer II line,

' 1 1 1 3
——~_-R|—-—|=—"R
Vo 7 [22 yE } 16 ...(2)

Dividing equation (1) by equation (2).

% _R(5/36)_5 16_20
4, R(3/16) 36 3 27

20 ' .
(or) ko =%y .|—| = 6563 x — = 4861 A
2 1 7 7

Solution:
(i) M k=R (1/3-1/4%)
M Kk </ R/144
< =144/7R
= 144x10'/7.679
r myrtpn L

(i) Series limit:
M K <= R(1/91/k %) =R/9
%« =9R

=9/1.097x16
rywnu L

58. What are the applications gfhoto-cells?
Applications of photo electric cells

(i) Photoelectric cells are used for reproducing sound in
cinematography.

(ii) They are used for controlling the temperature of
furnaces.

(iii) Photoelectric cells are used for automatic switching on

and off the street lights.

(iv) Photoelectric cells are used in the study of temperature
and spectra of stars.

(V) Photoelectric cells are also used in obtaining electrical
energy from sunlight during space travel.

(vi) These cells are used in instruments measuring light
illumination.

(vii) These cells are used in opening and closing of door
automatically.

(viii) Photoelectric cells are used in burglar alarm and fire alarm.
In burglar alarm. ultraviolet light is continuously made to fall on the
photo-cell installed at the door-way. A person entering the door
interrupts the beam falling on the photo-cell. The abrupt change in
photocurrent is used to start an electric bell ringing. In fire alarm. a
number of photo-cells are installed at suitable places in a building. In
the event of breaking out of fire, light radiations fall upon the photo-
cell. This completes the electric circuit through an electric bell or a
siren which starts operating as a warning signal.
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59.5 SNA ¥S 9AyaiSeqwvalenceyl aa Sy SNB@

Consider a body of rest mass m_ A force F is acting on it in
X-direction. According to Newton's second law of motion. force is
defined as the rate of changde of momentum.

i F = i 1
ie. T muv) ...(1)

According to the theory of relativity, both mass and velocity are
variable, therefore
dv “dm

F=m — + v

2
dt

a @)

If a body is displaced through a distance dx due to the force F
then, the increase in kinetic energy dE, of the body is

dE,_ = Fdx
. dv “dm
= (m ar + v E'J dx
' dx ' dx
= mdv a + Ude
dE

. = mu dv + v’dm ...[3)

From Einstein's theory of relativity

mg
«,’1 2 /cg'

” nlo'_(“.‘_
nr = —5 B
(e L

m =

nc? - m?v? = mAc?

Differentiating we gdet.
2 2mdm-0v? 2mdm-m® 2v dv = 0.
Adm=muv dv + 12 dm ...(4)

Comparing equations (3) and (4) we get,

dE, = cdm ...(B)

Thus the change in kinetic energy dE, is directly proportional to
the change in mass dm

When a body is at rest, its velocity is zero and m = m_. When its
velocity is v its mass becomes m. Therefore integrating equation (5)

E, m
IdEk =c? J. dm
0

m,

cl

-2 _ -_ 2 _ 2
E = c¢? (m-m) = mc m,c
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This is the relativistic formula for kinetic energy. m, is the rest
mass and mﬂc2 is the internal energy (rest mass energy or rest energy).

.. Total energy = kinetic energy of the moving body
+ rest mass energy

—_ 2
E = Eh_ + myc
2 _ 2 2
= mc m,c? + myc
E = mc?

This is Einstein's mass-energy equivalence.

60. Calculate the time required for 60% of a sample of radon to undergo decay. Given T% of radon
3.8 days
10.6931

Solution : » = —3g  per day

Amount of sample disintegrated = 60%
Amount of sample present = 400
Let N, be the original amount of the sample present.
From law of disintegration.
= —-rt
N =N’
Substituting for N = 40% of N,

40

- —_ —it
100 No = Noe
10
oo 2
€ 4

logez.fn =i xt

38 2 5x2.3026 = 5.022 d
= 2 2 £ = Pl avs
06931 =10 :

61 Describe the action of an operational amplifier as differeAcsplifier
The output voltage can be obtained by using superposition principlentiattiie output voltage/01due tovl alone,
assume thav2is shorted to ground.

1 R, Uy
R,
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R
" R +R,
Ry+R, .. '[Ra—Rﬁf’ R, ]
- —=V _ 5]
ma e S (SRR

Now assuming that v; is shorted to ground. the output voltage v,
due to v, alone is given by,

4
Ung = — v
02 2
Rg

Therefore, with both inputs present. the output is

IfR; =R, =R3=R; =R
then v, =v; -0,

If all the external resistors are equal. the voltage difference
amplifier functions as a voltage subtractor.

62. What are the advantages of fiber optic communicataystem?

Coherent light can be generated with laser or light emitting
diodes and may be detected by photo-diodes. Optical fibers are used for
transmission of light.

An optical fiber is a thin transparent rod. usually made of glass
or plastic, through which light can propagate. The light signals travel
through the rod from the transmitter to the receiver and can be easily
detected at the receiving end of the optical fiber. The principle of total

internal reflection is used for the transmission of light signals through
the optical fiber.

Advantages
(i) Transmission loss is low.
(ii) Fiber is lighter and less bulky than equivalent copper cable.
(iii) More information can be camried by each fiber than by
equivalent copper cables.
(iv) There is no interference in the transmission of light from
electrical disturbances or electrical noise.
Applications

The various applications of fiber in communication area are,
voice telephones, video phones. message services, data network etc.
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Part-IV (4X10=40)

Note: (i) Answer any four guestions in detail.
(i) Draw the diagrams wherever necessary.

63. Explain the principle of capacitor. Deduce an expression for the capacitance of the parallel plate Capacitor.

Principle aof a capacitor

Consider an insulated conductor (Plate A) with a positive charge
‘g’ having potential V (Fig 1.22a). The capacitance of A is C = ¢/V.
When another insulated metal plate B is brought near A. negative
charges are induced on the side of B near A. An equal amount of
positive charge is induced on the other side of B (Fig 1.22Dh). The
negative charge in B decreases the potential of A. The positive charge
in B increases the potential of A. But the negative charge on B is nearer
to A than the positive charge on B. So the net effect is that. the
potential of A decreases. Thus the capacitance of A is increased.

If the plate B is earthed, positive charges get neuftralized
(Fig 1.22c). Then the potential of A decreases further. Thus the
capacitance of A is considerably increased.

The capacitance depends on the geometry of the conductors and
nature of the medium. A capacitor is a device for storing electric
charges.

b=
b
(3]
-
o]

+ 4+ + +++ o+
E O S S S S S S S
Voo

A s I 2 -

+ o+ o+ o+

+—

&)

(b) ()

Capacitance of Parallel Plate capacitor:

+q -

d

T Y

The parallel plate capacitor consists of two parallel melaltes X and Y each of area A, separated by a dist@nce
having a surface charge densityfig. 1.23). The medium between the plates is air. A chaggs given to the plate X.

It induces a chargeg on the upper surface of earthed plate Y. When the plates are very close to each other, the field i
confined to the region between them. The electric lines of force starting from plate X and ending at the plate Y are
parallel to each other and perpenditar to the plates.
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By the application of Gauss's law. electric field at a point between
the two plates is.

ey
==
Potential difference between the plates X and Y is
0 0
V= J—E dr:j—i dr‘:g—d
5 fo %o

The capacitance (C) of the parallel plate capacitor

._g_ 94  5A . _q
C _- Vo I/Eo_ d [since, o = A]
1 EOA
C = d

The capacitance is directly proportional to the area (4) of the
plates and inversely proportional to their distance of separation (d).

64. Explain the construction and workingojclotron
Cyclotron is a device used to accelerate charged particles to high energies. It was devised by Lawrence.

Principle

Cyclotron works on the principle that a charged particle moving normal to a magneticefphtiences
magneticLorentzforce due to which the particle moves in a circular path.
Construction

It consists of a hollow metal cylinder divided into two sections D1 and D2 called Dees, ericlaseevacuated

chamber (Fig 3.21). The Dees are kept separated and a source of ions is placed at the centre in the gap between the
Dees. They are placed between the pole pieces of a strong electromagnet. The magnetic field acts perpetodivailar
plane of the Dees. The Dees are connected to a high frequency oscillator.

Working

When a positive ion of chargeand masanis emitted from the source, itis accelerated towards the Dee
having a negative gential at that instant of time. Due to the normal magnetic field, the ion experiences magnetic
Lorentzforce and moves in a circular path. By the time the ion arrives at the gap between the Dees, the polarity of the
Dees gets reversed. Hence the particle is once again accelerated and moves into the other Dee with a greater veloci
along a circle of greater radius. Thus the particle moves in a spiral path of increasing radius and when it comes near
edge, tis taken out with the help of a deflector plate (D.P). The particle with high energy is now allowed to hit the
target T. When the particle moves along a circle of radiwih a velocityv, the magnetic Lorentz force provides the
necessaryentripetal force.
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Bqu = mu-
.U 'Bq
— = — = constant -..(1)
r m

The time taken to describe a semi-circle
.,’I]‘
t= - ...(2)
Substituting equation (1) in (2).
M

Bq (3

t =

It is clear from equation (3) that the time taken by the ion to
describe a semi-circle is independent of

(i) the radius (1) of the path and (ii) the velocity (v) of the particle
Hence, period of rotation T = 2t
.2,~rm

= B—q = constant . (4)

So. in a uniform magnetic field, the ion traverses all the circles

in exactly the same time. The frequency of rotation of the particle.

If the high frequency oscillator is adjusted to produce oscillations
of frequency as given in equation (5). resonance occurs.

Cyclotron is used to

accelerate protons, deutrons
o - particles.

and

65. Obtain an expression for the current flowing in the circuit containing capacitance only to which an alternating emf is
applied. Find the phase relationship between the current saldage.

An alternating source of emf is connected across a capacitor of

capacitance C (Fig 4.20a). It is charged first in one direction and then
in the other direction.

@
=

-
e=E, sinmt

L 4

(a) (b)

The instantaneous value of the applied emf is given by

(c)

e = E; sin ot ..(1)
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At any instant the potential difference across the capacitor will be
:qual to the applied emf

. e = q/C, where q is the charge in the capacitor

- dg_d
But 1= i~ (Ce)
) d
i=

= E (C E, sin ot) = @ CE_. cos ot

2 sin| ot +2

1= 1/00) : 2,]

e
I

)
I, sin [wH—J

where I = (1/aC)

1

—— = X is the resistance offered by the capacitor. It is called
wC

capacitive reactance. Its unit is ochm .

From equations (1) and (2). it follows that in an a.c. circuit with
a capacitor, the current leads the voltage by a phase angle of /2. In
otherwords the emf lags behind the cuurent by a phase angle of n/2.
This is represented graphically in Fig 4.20b.

Fig 4.20c represents the phasor diagram of a.c. circuit containing
only C. _
1 1
X = wC 27 vC
where v is the frequency of the a.c. supply. In a d.c. circuit
v=0

XC = a0
Thus a capacitor offers infinite resistance to d.c. For an a.c. the
capacitive reactance varies inversely as the frequency of a.c. and also
inversely as the capacitance of the capacitor.

66. On the basis of wave theory, explain total intermeflection.

Let XY be a plane surface which separates a rarer medium (air)
and a denser medium. Let the velocity of the wavefront in these media
be C_ and C_, respectively.

A plane wavefront AB passes from denser medium to rarer
medium. It is incident on the swface with angle of incidence i Let r
be the angle of refraction.

sini (BC/AC) BC c.t c_

sint (AD/AC) AD ¢t c

a
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[T

(c]

(i) AD < AC : For small values of i, BC will be small and so
AD > BC but less than AC (Fig. 5.13a)

AD
sin r = —— . which is less than umnity

AC
ie T < 909
For each value of i, for which r < 909, a refracted wavefront is
possible
(ii) AD = AC : As i increases r also increases. When AD = AC,
sin 7 = 1 (or) r = 90°. ie a refracted wavefront is just possible

(Fig. 5.13b). Now the refracted ray grazes the surface of separation of
the two media. The angle of incidence at which the angle of refraction
is 900 is called the critical angle C.

(iii) AD > AC : When AD > AC, sin r > 1. This is not possible
(Fig 5.13c). Therefore no refracted wave front is possible, when the angle
of incidence increases beyond the critical angle. The incident wavefront
is totally reflected into the denser medium itself. This is called total
internal reflection.

Hence for total internal reflection to take place (i) light must travel
from a denser medium to a rarer medium and (ii) the angle of incidence
inside the denser medium must be greater than the critical angle. iei>C.

67. State the postulates of Bohr atom model. Obtain the expression for the radius of the nth orbit of an electron Based

2y . 2hEOND &

(i) An electron cannot reveolve round the nucleus in all possible
orbits. The electrons can revolve round the nucleus only in those
allowed or permissible orbits for which the angular momentum of the

h
electron is an integral multiple of on (where h is Planck's constant =

6.626 x 103% Js). These orbits are called stationary orbits or non-
radiating orbits and an electron revolving in these orbits does not
radiate any energy.

If m and v are the mass and velocity of the electron in a permitted

nh
orbit of radius r then angular momentum of electron = mur = 5

. where

T

nis called principal quantum number and has the integral values 1.2,3
... This is called Bohr's quantization condition.
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(ii) An atom radiates energy, only when an electron jumps from a
stationary orbit of higher energy to an orhit of lower energy. If the
electron jumps from an orbit of energy E, to an orbit of energy E;. a
photon of energy hv = E, — E; is emitted. This condition is called Bohr's
frequency condition.

Radius of the n'" orbit (r,)

Consider an atom whose nucleus has a positive charge Ze, where
Z is the atomic number that gives the number of protons in the
nucleus and e, the charge of the electron which is numerically equal
to that of proton. Let an electron revolve around the nucleus in the nt®
orbit of radius r,,.

By Coulomb’s law, the electrostatic force of attraction between

1 (Ze)le)
3 ...(1)

the nucleus and the electron = dre
o Th

where g, is the permittivity of the free space.

Since. the electron revolves in a circular orbit. it experiences a

' 2
mu,,

; . - e 2
centripetal force, = mre, ...(2)

L

where m is the mass of the electron. v, and e, are the linear
velocity and angular velocity of the electron in the nt® orbit respectively.

The necessary centripetal force is provided by the electrostatic force of
attraction.

For equilibrium, from equations (1) and (2).

1 ze* _mw,”

4;.1_50 ) I,nQ T, (3}
1 ze® 0 "
. = mr.o .-[¢
4;.r5.0 rﬂ? nn
From equation (4),
2
o, = - ...(5)
dre mr,®

The angular momentum of an electron in nth orbit is.

— I .2
L = mu,r, = mr o, ...[6)

By Bohr's first postulate. the angular momentum of the electron
nh

L= (7

where n is an integer and is called as the principal quantum
number.

From equations. (6) and (7).

nh
mrn-'c-al =

1 Or

nh

: =53
(or) ©n 2amn,”
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squaring both sides,

2,9
5 n“h @
“n = 4#217121',14

From equations (5) and (8},

RS-
Ze® n"h
; .3 - 4.2 92 4
4xe,mr, Az m'r,
. 2
(o1 nZhZs, ©)
or = Q%
nT rmze?

From equation (9). it is seen that the radius of the nth orbit is
proportional to the square of the principal quantum number. Therefore,
the radii of the orbits are in the ratio 1 : 4 : 9....

For hydrogen atom. Z = 1
From equation (9)

.22
nhve,

...(10)
ame

Substituting the lkmown values in the above equation we gdet.

r,=n2x053A

If n=1,r =053A

This is called Bohr radius.

68. What are cosmic rays? Explain the latitude effect and altitude effect of casysc

The study of cosmic rays started with gold leaf electroscope
experiment. It was found that if a properly insulated and charged gold leaf
electroscope is left to itself. the charge leaks gradually. which happened
in all the places on the land. mines and sea. Ionising radiation coming
from the outer space is the reason for leakage of charges. The ionising
radiation many times stronger than y-rays entering the earth from all the
directions from cosmic or interstellar space is kmown as cosmic rays. The
name, cosmic rays was given by Millikan.

The cosmic rays can be broadly classified into primary and
secondary cosmic rays. The primary cosmic rays are those coming
from outer space and enter the outer boundary of the earth's
atmosphere. The primary cosmic rays consist of 90% protons. 9%
helium nuclei and remaining heavy nuclei. The energy of the primary

cosmic rays is of the order 10° MeV.
The secondary cosmic rays are produced when primary cosmic

rays interact with gases in the upper layers of the atmosphere. They
are made up of particles like a-particles, protons, electrons, positrons.
mesons, photons, etc. in different proportions.
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Latitude effect

The experiments to study the variation of cosmic ray intensity (I)
with geomagnetic latitude (8) showed that the intensity is maximum
at the poles (6 = 90%, minimum at the equator (8 = 0) and constant
between latitudes of 42% and 90°. The variation of cosmic ray intensity
with geomagnetic latitude is known as latitude effect and is shown
in Fig 8.11.

90 45 0 45 90
Latitnde () =—

The decrease in cosmic ray intensity at the earth's equator is
explained to be due to the earth's magnetic field. The charged particles
approaching the earth near the poles travel almost along the direction of
the magnetic lines of force. They experience no force and easily reach the
siutface of the earth and hence maxdmum intensity at poles. But the
charged particles that approach at the equator have to travel in a
perpendicular direction to the field and are detlected away. Only particles
with sufficient energy can reach the equator, while the slow particles are
detlected back into cosmos and hence minimum intensity at the equator.

’I 51°N
35°N

3°N

t S

0 S 16 24 32
Altitude I (Em) ——

The study of variation of cosmic ray intensity (1) with altitude (h) is known as altitude effect, which is represente
in Fig.lt is seen that the intensity increases with altiiet and reaches a maximum at a height of about 20 km. Above
this height there is a fall in intensity. The experimental results are similar at different places of the earth.

Sketch the circuitof 2 f LJA (G Qa 2 & Owofkibgt G2 N 9ELIX I Ay AdGa

The resistanceR1, R2 and RE provide the sufficient bias for the circuitThe frequency determining network is t
parallel resonant circuits consisting of capacitors C1, C2 and the inductor L. The junction of@liarehrthed. The
function of the capacitor C4 is to block d.c and provide an a.c. path from the collector to the tank circuit. The voltac
developed across C1 provides the positive feedback for sustained oscillations.
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Working

When the collector supply voltage is switched on, a transient currentis produced in the tank circuit and
damped harmoni®scillations are produced. The oscillations across C1 are applied tafeemitter junction and
appear in the amplified formin the collector circuit. If terminal 1 is at positive potential with respect to terminal 3 at
any instant, therterminal 2 will be at negative potential with respectto 3, since 3 is grounded. Hence points 1 and 2
are 18@out of phase. The amplifier produces further phase shift of 180°. Thus the total phase shiftis 360°. In other
words, energy suppliedtthe tank circuitis in phase with the oscillations and iAL, oscillations are sustained in the
circuit.

1
The frequency of oscillations is given bv f =——F—
Juenc sven by L =o.JLc

G,
where C = C, G,

) 1 G +G)
t= 591 "1cc,

70. Explainthe principle of radar. What are ta@plications ofadar?
Principle: Radio Echoes




