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PHYSICS

Maximum : 60 Scores
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Cool off time : 15 Minutes

g General Instructions to Candidates : N

 There is a ‘cool off time’ of 15 minutes in addition to the writing time of 2 hrs.

 You are not aliowed to write your answers nor to discuss anything with others |
during the ‘cool off time'.

e Use the ‘cool off time’ to get familiar with questions and to plan your answers.

 Read questions carefully betore answering.

o All questions are compulsory and only internal choice is allowed.

» When you select a question, all the sub-questions must be answered from the
same question itself.

e Calculations, figures and graphs should be shown in the answer sheet itself.

 Malayalam version of the questions iIs also providea.

o (Give equations wherever necessary.

s Electronic devices except non programmable calculators are not allowed in the

Examination Halil. '

- mldegremad

e ddlads aEEO ahoen 15 dlrlg ‘eutd &oan 66so’ BEMmRIWIclenie. &0

OO E2l0B\EEBREE OEMOO af)PIDICMO, IReBAIOIRIW @t AllMlawo
MNSEMICMO oS,

¢ HEMOETRUD ag)PIMMENM oM GI0BiEM30d YBRLIABQJo CLIOWIEHEMo.

* QfEI0 BolOB\EIRUENI0 HEMMOO af)Pymemo.

* B0 2ldB\MMUR HEMASDPIMIMD HDMOOETHSIEMY HYIETHOT Hale.2loB EmaI0
@0E® Gl0B) MMIAIE AFlom MeM HMREETMHSICLNENBMOE.

* SHEMBE HISeNBD, Al (@EMBW, (a0, afMMIal HEOMHECAIe|CI® M
660wl @lenemo.

° C0lOBETBRUD MAIWOBETIA0 MBILIWIGIeNS.

* @O \MBR TLOLITT TVROIOHETBUD H)BHOSIHHEMo.

¢ GalO(NOMEWD 6).2IQOMIBOTT) BHOMENCLINOIHWD BFODHQIRE B3D) DRIGEHRIENIH:

 Oaldeemayo AIOlBHO0006 T BalEOUTHNOIOND aloSIAl. )

-




B

1. a) All free charges are integral 1. a) ogglo @i @JO@?&C@%O 63(0) (8105
mL moeoiaba sic unitchargee. 0o Wiemiy o jofded € Wies 600 (D

charg: _
Then quantization rule of electric MUOSlolid @em. @reTEaMeWEsIEs snea
charge imolies (Rl m,...i“f:mﬁfg HJ0BYOEMBRIVAY M

A) J=¢ B:B (= ? | ' (’Tﬂ@)@@ QJOCDJC;(T")@.
,ﬁ, | A) O =e B = 1
C) Q=ne D) Q=

2
0) Match the following quantities in

C) Q=ne D) Q=¢? (1)

Column A with their units in | 0) e»080 A @laygs MI@®E:a6S

ol |

Columnis: WM G050 B lenens.
A Colgoals] 6.oIBesd:

) Force a) Coulomb (C) . A =

i) Charge ) N/C or /M i} enielo a) &eoeni (C)

i) Electric  ¢) Coulomb i) oloded b) N/C enogisiad V/V]
feld neter (Cm) 1) 80l C) @somimlQd(Cm)

V) Dpz’;}m nent d; Newiton (N)  2) a0l @O

r " /e
V) eeWen o d) mussd ()
c) Electricfield is a *‘:’“‘*l;;a_miway / o ) 30T ) P
alntelleii (2)

N

R T

o ey mleede .
Of Cﬂmﬁ? risin g ihe slectrical :
3 R R iy 1 PN -~ o
environment of a system of c) &M &ySe 00D RYSBLOS HOIBY®
-!J '*""';: Tt e

cnarges. ' il 0laf alltnemoss)
Two point charges o, and g, of | (M@ T)EJL@C@D “ﬂﬁ]@%m 63(0
e 4 10 (JLOM adssy Qladlaaom
%és'ﬁééfm};%}f are placed 0.1 m WMoY @) ce-@érm Jmmm’lm%
apart. Gaiculate the 5@ ‘zr;s':: ?}ew@g L1000 ~1078C Wio clodomes

l:. f%:)""""ﬁ-_-_\nj

O6NE EaloWI QJ’)@cﬁ%rﬁaC@ 1 90

tne ficure. I o
- 1Y VL Yo o 07 m O0D: R (”rfiﬂ@@_l,%ji

] dleepory. A, B, © agom) Balowla)

S LNBR MaIH]Bs nfiddus £H6NB)
NERSve (3)

)
O g, / | “
Gy s | _ z
- i ¥ % ; “;}ﬂ:‘;* ;.,. %
L ""m'?' §
%‘ﬁféfz;q ﬁffh BT —— . " e u@* —-, - . ¥ -l'F I:-,,%ii (}'r..-rf,;- E{d,n-“'le;}
o 108 i - —r-m-ﬂl-n-t-'-v:nA:.—rJ., -'HLHh1;um%ﬁ”immh o - vl ‘j
I3 j "t L — AR S BT e
-. - -
s Ay s R g Y R
<L O g ™ o (R g e e R
—

Y
e
5

)




A

SCORES

2. “Gauss’s law is true for any closed
surface, no matter what its shape or
size” say the following statements
are true or false.

a) Gauss’s law implies that the total
electric flux through a closed
- surface is zero if no charge is
enclosed by the surface. (12)

b) This law is useful for the
calculation of electrostatic field
when the system doesn’t
POSSESS any symmetry. (12)

c) In a uniform electric field, we
know that the dipole experiences
Nno net force; but experiences a
torgue having a relation with P
and E is given by
where the parametersPand
E have their usual meaning. (1)
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Fig. (1) 7
a) Fromthe above figures which one
corresponds to a typical
semiconductor. (1)

b) Dimension of temperature
coefficient o is | (1)
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SCORES

c) Steady current flows in a metallic
conductor of non-uniform cross-
section. Which of the following

quantities is a constant along the
conductor ?

A) Current B) Current density
C) Electric field D) Drift speed (1)

d) Why do you select your answer ? (1)

4. Resistors are sometimes joined
together and they have several
applications in electronics.

a) Draw aseries combination of
three resistors R, R, and R,. (12)

b) Obtain the expression for the
effective resistance in the
combination of two resistors

Ry and R, in parallel. Sketch the
combination also. (2)

c) Inspite of the validity of Ohm’s
law, it has some limitations. Give
one limitation of Ohm’s law.  (12)

5. The relation between magnetic field
and current is given by Biot-Savart
2w,

a) lllustrate Biot-Savart law with
necessary figure. (2)

b) Compare Biot-Savart law with
Coloumb’s law for electrostatic
field. (2)

c) Give an expression for magnetic
field on the axis of a circular
currentloop. (Expression only). . (V%)

d) What is the value of B at the
centre of the loop ? (V2)
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6. Depending on the magnetic property,
the materials are classified in to
diamagnetic, paramagnetic and ferro
magnetic.

a) The behaviour of magnetic field
ines near a magnetic substance
IS shown In the figure. Which
material corresponds to the
figure. (72)
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b) State and explain Curie’s law. (1)

c) Compare paramagnetism and
Ferro magnetism. Give examples
of each. (2)

/. Formany purposes, it Is necessary
to change an alternating voltage from
one value 1o another. This is done
with a transformer.

a) The basic principle behind a
transformeris (12)

b) Give an expression for the voltage
and current in a transformer. (1)

8. Afascinating behaviour of the series
RLC circuit is the phenomenon of
resonance. '

a) Explain Resonance in an LCR
circuit. (2)

b) Draw a graphical representation
of variation of current amplitude
I, With frequency o. (1)

c) What do you mean by sharpness
of resonance ? Explain it. (2)
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9. A) Light has several properties like

| reflection, refraction etc. When light
travels from an optically denser
medium to a rarer medium ?

a) What happens to the light at
the interface ? (1)

D) Give a demonstration for total
internal reflection. (2)

c) What are the technological
applications of total internal
reflection in nature ? Briefly
explain it. '

d) Whatis the Brewster angle for
air to glass transition 7
(Refractive index of glass is
1.5). - (1)

OR

Describe Young’s'experiment -
ininterference with
necessary theory.

spherical surface using a
scriematic diagram.

c) Mention the shape of wave
front for the portion of wave

- front of light from a distant star. -
Intercepted by the earth.

10. We obtained alternate dark and bright
regions if we look at the shadow by
an obstacle closed to geometrical
shadow.

a) Mention the phenomenon behind
it. | . (V2)

b) Differentiate the interference
pattern with a coherently
lluminated single slit diffraction
pattern. '
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2) When alow flying aircraft passes
over head, we sometimes notice
a slight shaking of the picture on
our TV screen. identify the optical

nhenomenon behind it. (1) ,

0) In electro magnetic spectra, the
wave length and frequencies are
inversely related. A radio can tune
in to any station in the 7.5 MHz
(0 12 MHz pand. Determine the
corresponding wave length band.

(2)

Albert Einstein, the great physist
proposed a clear picture to explain
photoeleciric effect.

a) Explain Einstein’s photo electric
equation. (212)

(72)
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e Brogiie proposed the wave nature
ot electrons suggesting matter
waves.

~ind the momentum, speed and
Le-Broglie wavelength of an electron
with Kinetic energy of 120 eV. (2)

When a vapour is excited at low
pressure py passing an electric
current through it, a spectrum is
ocbtained.

a) Draw a spectral series of
emission lines in hydrogen. (1)

b} Name the different series of
hydrogen atom. (1)

c) Inwhich region Lyman series is:
ocated.
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15. Energy generation in stars is due t
nuclear fusion. -

a) How a nuclear fusion is

occurred ? (V) |

D) The energy released in nuclear
fission process with uranium is

of the order of (Y2) |

c) Three types of radio active decay
occur In nature. Briefly describe

them. 2) |

d) State the law of radio active

decay. () |

16. We are familiar with the semi
conductors Silicon and Germanium.

a) With a necessary schematic
diagram, briefly explain the
characteristics of an intrinsic

semiconductor. (2) |

b) Draw the energy bands of a

n-type semiconductor. (1) |
c) Thefollowing figure representsa (%) |

d) Draw a typical illuminated P-n

junction solar cell. (1) |

e) LED convert energy to

ight. (%) |

17. A) Inour daily life, modulation plays
an important role.

a) Discuss the amplitude '
modulation. -

b) Give a block diagram of a
generalized communication

system. (1)

OR
B) a) Describe how to detect an

amplitude modulated wave. (2) |

b) Sketch a neat diagram for a

detector for AM signal. (1) |

@ |
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