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[Code No: SY 15)

SECOND YEAR MODEL EXAMINATION : FEBRUARY-2018

PART - 111
PHYSICS Time : 2 hours
HSE 11 Maximum : 60 Scores Cool off time : 15 minutes
/ General Instructions to Candidates : \

* There is 'Cool off time' of 15 minutes to the writing time.

* Use the 'Cool off time' to get familiar with questions and to plan answers.

* Read questions carefully before answering.

* Write answer to the specific number of questions as instructed.

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

* Malayalam version of the questions is also provided.

* Give equations wherever necessary.

* Electronic devices except non programmable calculators are not allowed in the Examination Hall.

113308019 FBBNBS Hld®)MIBC3U63BY3 :

* Mlddlais MaVEBIT aljoea 15 dlmlg ‘@ud B0ad 00So’ RMROWIGIHe)0.

* ‘BB B0af 06So’ G2l0By6EBUD alBlaiWeq|SOM)o QOB @IRYTVY(@EMo 621QOM)0
DaleWIUlH8) b,

* QUOOEBUW af)P)M@IN XM 2108363303 (ALOANBYL AW]BHEMo.

*  af)e allconarilane Wlde3udlendals af)siRo CaloBL6ABUINS 2I(GED DOMO a)P}GOITRONDS).

* SN 5N, al®EBW, (Woan)dWB, agarlal 2OMOCala|0lT8 @OHAD DNROWAGIBREMo.

* GaldBimERu 2e1wIgeDilane Mm3Hslwlg)ens.

* GRAIDIMBS MUOLIC TVAAIOBYEBUS B0S)HH6Mo.

* GlaIOODBUT 6)21GOMIBODT) HOTBHNECRIQO)HUB BFlOBHWBB B0) MEIBG(SIME: Daldd

\ amano aloleu0.0081e8 Dalewoullen)aiond aloslel. /

Speed of light, ¢ = 3 x 10%m/s

Mass of proton, m =1.6726x 10*kg
Mass of neutron, mn = 1.6749 x 10?’kg
Planck's constant, h = 6.626 x 10-3Js
leV=1.6x10"J

Questions 1 -7 Carry 1 Score each. Answer any | 1 2®@3 7 01900Q)88 €al0a 463BU3B8) 1 AVGCHIB

Six questions. afl@o. ago@®s1eno 6 adNAmIN) DTMOHDE)®)B:.
1. Write the expression for intensity of electric field [ 1 80} @jeleanto alodes awadmildl ‘c’ oss
near to the surface of a charged conductor with 80} 2108R)BB HMRHS01OQ DalGlOLICI
uniform charge density o. BRS)OMBS o0 ITBUNOG TVAQOBL0 af)S)®)h.
2. The unit of electrical resistivity is ............ 2. melssleead eomigilaigloles @emig ...
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b) Diverginglens

c¢) Plane glass plate

d) None of the above
Questions 8 to 15 carry 2 score each. Answer
any 7 questions.
8. a) 'Electrostatic field is always normal to the

10.

E.m.f can be induced in a coil placed in an |

external magnetic field by :

a) Changing the intensity of magnetic field
b) Changing the area of coil

¢) Changing the orientation of the coil

d) All of the above.

Write the energy and momentum associated
with a moving photon.

The value of relative permeability of a
diamagnetic material is;
D>l Ou=0 ©n<l @usl

The electric field amplitude of an electromagnetic
wave is 15V/m. Find the magnetic field amplitude
ofthe wave.

A convex lens is placed in a medium having
refractive index greater than that of the lens. The
lens now behaves as;

a) Converging lens

surface of a charged conductor'. Justify the
statement. (1)

b) The value of electric potential at the surface
of a charged conductor is 10V. Find the value of
intensity of electric field and potential at a point
interior to it. (1)

A galvanometer with a coil of resistance 12Q
shows a full scale deflection for a current of
2.5 mA. How can it be converted into an
ammeter of range 7.5A? )]

The curves shown in figure are drawn for different

magnetic materials. Among the three curves, name
the curve that,

MI0A0L R0V OB DEMWAIGMITE Clajld!

SO B0} wu3."MR3 claldie emf Dezoseod:

a) 20ungls; a0l aogo UMM,

b) es:o0lelond caocmel allmieidsme @00)am),

C) ¢®oad @oungls: anleduied meleeym
AlwoEd 20Qo AUOIEIAM,.

d) 28T al0OMODEI00 BalQ)an).

80) GaNJE5ETIINNR af)MAHWOHSV)e HROAM

OOSOF@)o TVBAIODJETBUD af)PITNE:.

80} Wwoangls; arimalen deaglal oaidal

wenileliglwes ailel agamoenm? _

Du>l Ou=0 ©u<l (A=l

0] HOAUBLOSHIH|H DVNOTIOS DE:(S1S

an@BUlond @roqflonal 15 V/m @ryd:jam). 206

gl a0 @RoqflgNal @ene)allsSlen)s:.

B0) CHIMOAUSTS HRIMVIV @RGIEMHHOUD

O1e(n108:S7101 MBASTVIBS B0} AW YAOW3I@D

AT E)M). DGajowd HRIBMS of)NOVGoem

Sal)AI0}IND).

a) CHIMOAUSTS ORIV

b) camosmdesail oaimdad

C) ALOWOEEM QRO Galg

d) malwooam)ag)

8 MO@D 15 AUNOWIBS G2103368B03H6) 2 AVGCH0D
arlmo. a@H@ESIEN0 7 AfaNOBIMN QTINONAEG)GH) b,

8.

10.

a) ‘2108% O21TTIGBB SHEMBHSOIOR DalClmE]
OOAa) LloenIR0WIgIeNTS ek Sk a0l ag)gio
Teajorlo $06Mea|S)ME@. @D (alT3@IUM
Qclolal Tk

b) 80} 21032 ©21TTNGBS B0) HNEHSOIOT
D IBkDROTILNBS H)nI0FMBaMY@3 10V @6, 2Rl
somimasleal melsSle: anloduwslode)o
ealgMayellomio alleldhud ag)P)®)d:.

12Q £omluMM8s 60} WomBaIeMmo a1gdlend
an)BrOBHOI3 Wlab8e:HMB 630al &:0a8 2.5mA
@R eN. D NOEdaIEMOR’Igdlem 7.5A coRNSS
@RAIQOIHE BOQ)H>.

allaflwmeo 20uNdld; AUTSCREOBOS (N0a0)BHUB
®aGlenMN). DADIGE GG (N2ansMs3,
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11.

(a)

(b)

12.

(a)
(b)

13.

b)

—_——————————

(a) Represent the material usually used for
making permanent magnets. (1)

(b) Represent the material usually used for
making electromagnets. (1)

A capacitor C, a variable resistance R and a bulb
B are connected in series to a.c mains in the circuit
as shown. The bulb glows with some brightness.
How the glow of the bulb change if.

@)
(b)

n

aurlo S:0006ERU3 DEMEIHHIMB DaleWOUTlen)aM
AN EOO8 V)2 fla flen)ana.
@ISR BHOMEBRUY DENROBHID DalEWO
UFleemm UN@GO8 TV} alla fleeana.
afl@osileaimeaional éapmilod C, caloyemilud
pomlqud R, enideni B agyamlar se) a.c
@mo$a)00 EWosmkal@d snicusia flafidkeeyim;.
enIWB6nT (2l 0 10l £} N MOV B06mM) M)},
UBMIOG (1000 QUG D 666NN
QAIBIWOMo @IH® MAVIGIHNAN GaloBY6BBUI
MYMNVG] 2] ag) PN H:.

B

— Ak

Mains

P—

A dielectric slab is introduced between the plates
of the capacitor. (1

The resistance R is increased keeping the same
capacitance. (1)

James Clerk Maxwell modified Ampere's
circuital theorem by introducing the concept of
displacement current.

What do you mean by displacement current?(1)
Write down the equation for displacement current(1)

An object AB iskept in front of a concave mirror
as shown in figure.

@

(b)

12

@)
®)

13.

Bajomilgoleng eqlgaulaslswiena 80) e
gneIB(Sl8 aoeNT AIdee)a),.

B odIgdlend dajoaslgadmila) 20Qo QIEOHD,
e0MSIqualnng (aiofleoowo aidatla fleeymm).

98Vl GBH6 205MSe0ied Alming dmiaaag
HHO0TE o) @YUOWo H)S1 DUBOISIOB @Yoall
O3 MBHL508 GIWOSOm @3Qo QIGYOWS.

WIMSoITTCORG" £06ME ag)NOT3 g)am6TTS?
Wkrieg FOmMBag’ &:0eMEeag Mum ;30 ag)oXm)e:.

80} GB06MeHal dlodleag mymilenwl agm AB
QUIO®) Alajldleanan).

Complete the ray diagram showing the image
formation of object. (D)

How will the position and intensity of image be
affected if the lower half of the mirror's reflecting
surface is painted black? €))

@

()

(alosknilosnio HENRIEYM® QIO 2o andom]
BB D>,

AloGled alen@ileono &0)0 HaIDIF 9alewo
fla] 20240@3 (aicHlenilosnicdileg munomamsilm)
AUEDOTEN)0 af)T0) AOQAVETNENIB>)TND.
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14. Assuming that the two diodes D, and D, used in
the electric citcuit as shown in figure are ideal.
Find out the value of current flowing through 2.5€2

u.  2llOOWICE HOEMIN TUEHLSIOR! ACWOALY
&80 D, 90 D, 90 6af) VO3 AWEWOD}EBBO
&, 2.5 Q OMIQRAIRNHSV)BB HOGME @eB)adl

resistor. Skoe).
01' I i
30
I AN
- 2.50

oV
15. (a) Mention the function of the following used in
the communication system. (1)
(i) Transducer (ii) Transmitter

(b) Figure shows the block diagram ofa AM
transmitter. Identify the boxes X and Y. (1)

5. (2) 80) HEDYETICHNAHD mEEOg @6
AOVIAMAIV)OS WA AUFADDOHND>
(i) somasawymod (i) (somdaialnd

(b) AM (SomBavAlgHlen] GERIOSs ADWo @arial
£9)M). X 9o Yo GH086aBU3 N2 )OI}

Transmitting
antenna

.
Magsage %
signal ‘
Ceriex

Questions 16 to 22 carry 3 scores each. Answer
any 6 questions.

16. Three capacitors of capacitances 2pF, 3pF and

4uF are connected in series.

@

Find the equivalent capacitance of the
combination (1)

The plates of a parallel plate capacitor have an
area 20 cm? each are separated by a distance of
2.5 mm. The capacitor is charged by connecting
it to a 400V supply. How much electrostatic
energy is stored in the capacitor? ()

17. A circuit using potentiometer and a battery of
negligible internal resistance is set up as shown
to develop a constant potential gradient along
the wire PQ. Two cells of e.m.fs E1 and E2 are
connected in series as in figure in combination 1
and 2. The balance points are obtained

(b)

16 MMGD 22 UHOW)BB GaRALEEBUBHS 3 aSea0d

afl@o. aBOMBSIENS 6 agARATIT) DTMNOOAPI ).

6. 2uF, 3uF, 4uF 988 &ajomiigoe:u3 GLUoeNslil@d
snianWlaflafl@lenam).

(@)

(b)

aVa0e! B fomsgmBaY @ene)allSlen)d:.

§0) al0oLIe3 God Salomdigolnng GoQI»S)eS
afladodsmoe 20 CM* Qo GelQyeud Melenss
@@l 25 MM Do @RYG)IN). dajomiigdlom
400V 988 GO aVa0Ql eIl ol ajo@d,
S joriigol@d MlowegS)am 9DARE0 BB ls]
BB,

7. al(@O®I@ &H0eM)AN ®)CGaloenel PQ afam
©al0gMEaH0219d AIWAIM) )00 DET
em@3 HOMIlqRMMSlaloc 60} en10Qal aelsia]l
afidlesam). E1, E2 e.m.f &3 998 Q6ME OAVRN
508 all(@ODICRIM)Caeel 1, 2 afym1 oens
ay@ym® ololegicd audd))S1@8 U3OA]S]
@®)aN). @PGC{0Ud £H1gaM enuoelmavled
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(@
(b)

18.

(@

(b)

19.

@

(b)

20.

21.

(b)

m"—-‘

respectively at 400 cm and 240 cm from point migesud 400 cm Qo 240 cM o @R P lwd
P.Find mlamyo
C &
P a
D E Ea
—-|l-—-—-——-——-—-il-——4_._‘
L
. E
The ratio between E, and E,. 2 (@ Y B, S6nejalelon)s.

Balancing length forthecell withemf E, only. (1) (b) E, emf 9@s ewvgflead aomo enioaimdmiles
MIBo &6
A conducting rod PQ of length '¢' connectedto  18. £ ™I82y88 PQ aglaM 210RIG@TIA} &)0)6)5000

aresistance 'R'is moved at a uniform speed 'V', R' o) OMIQUABIS  enumwl afl@loe)mm;.
normal to a uniform magnetic field 'B'. 210180 V' (alCQKN@NES @)6mGande @0ungls:
B P an’le3al Babss alosninoil ausmil@leanan).
X m x
x x ||x
—> 2R

x % ||%x v

S | E

» X \I %

Q

Deduce the expression for e.m.finduced inthe | (a) atoekeEBIG3 ReNEOSYM Ealdl® e.m.foag ava
conductor. (2) QB30 MeNR)allSlen)s.
Find the magnitude and direction of current | (b) avewEwielss soar TS AeALo (IO
through the conductor. (1) Slo ag)9)m)b:.

19.  sSPMAB TVBHLS)SHSITI, HOHTVLIEMMAV ag)an

In tuner circuits, we use the phenomenon of
(al@31R0MV0  DalCWIlHONRISIBlERM).

resonance.
(a) &) cwosmlulenss LCR qudseysiad ‘e@oeaud

Write the condition of resonance in series LCR STAMS’ MUoRANSHOM)BE TIENITDM ag)INOENS?

cirutt @ (b) cesmlolovlanas LCR audsysled L=0. 1H,
A series LCR circuituses L=0. 1H, C=10uF and C=10uF and R =100Q @oe=lead allel
R =100Q. Find the value of frequency at which 205120 @RYEYMN (AD1BIMMS] @610 ISkos)s:.
the amplitude of current is maximum. )

20.  830) HRIVBAVIHNG CaLIBHOE 3)00 @ROINHG GO
@M B9l HAGANR0W)o Glnnoe:slal madaw
SHIVIA0WYo  NUTWO|S1C1e0yaM). earadamS

The focal length of a lens has dependence on its
radii of curvatures and refractive index. Derive

Lens maker's formula. 3 caeaO$aS qLBA®:30 Oal1EBlHe)b:.

(a) Write the expression for the de Broglie | 21  (a) 'q' a108m)0 'm' 20aV)M88 60) 20388
wavelength associated with a charged particle S0 V' canwds molel @ramilecog
having charge 'q' and mass 'm', when it is 921003, H6eMleW)200] IMLeSIBlenam
accelerated by a protential of 'V' volts. (1) wleniogl Meoneasdealjo af)Pye)®:.

(b) &0 elIe5eMIm)o B0} MAIBESIETIMo RGO
OO CHOBTR 0O VITI, <w‘|<s(_6mo%g"l 0o W
o60ad% 10 ARYABNNT &)S}OTI? BHOVEMo

)},

A proton and an electron have same kinetic
energy. Which one has greater value of de Broglie
wavelength and why ? )
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22. Find the binding energy per nucleon of ‘Z‘gCa
nucleus. Given m}’Ca =39.962589u.
m = 1.00783u, m_=1.00867u.

Take 1 amu= 931MeV/c? 3)

Questions from 23-26 carry 4 scores. Answer any
3 questions.

23. Gauss's theorem is useful for finding the intensity
of electric field.

@
(b)

Write the Gauss's law in its mathematical form (1)

Using the law, prove that intensity of electric field
ata point due to a uniformly charged infinite plane
sheet is independent of the distance from it. (3)

24. (a) Express Ohm's law in terms of current density,

electrical resistivity and intensity of electric field. (2)

(b) Explain the variation of resistance of a
semiconductor with temperature. Also draw the
graph showing the variation of resistivify. of silicon
with temperature @)

25. Therelation between magnetic field and current
is given by Biot-Savart's law.

22, ‘Z“(’JCa My gleosmilong esenimasles 9odRo
SNBSS H0Ca  20mS 39.962580U,  630)
GnloGg06MIIeng @0V 1.00783U, B0} M), GLSoeMle®
@0arS 1.00867u, (1 amu = 931 MeV/c?agyan@} al
GOOUIlENB.)

23 MA@ 26 AUNHOWIBBH Ga103463BU3AS 4 TVCHIB
arfl@o. ago@es1ens 3 NI CMONNG)M)B.

23 60OU Mo Mels;(Sld: anIT3AL B6MwBe0He)
M@ VANV SOR0ET.

(@ cword Tloolend VeMMo)alo ag)PITNS:.

(b) 0D Tlene alcwodila], ®EMIGaNo 2103R)SS
@M R0V 9ql01MB aulglod eels;(sls;
anlo3al @@lcd MIMm8s 3000 @R WY
! af)a) HOSIB)Bs.

24.  (2)8300 VAT BHONS owmaVlgl, seiss(sl
#9@3 Homilpdlailgl, eoeis:sls: anladal agyanl
@B DB SIOT] ag)P)@)b.

(b) SNV BHEMBHSO)RBOS (AIBIGOOWo ODAHROA
MMTV@a] af)EIBOM QUG IOTVHAISIAD)  Ag)aT)
alyemaoan . Milellessmlon aoadlqylailg
2Dt MmM)TVGla] 200D (N0al AUCWE)B:.

25  HHOADIHHA6MULEINNe HHABLHTIW)e ®arlenss
UTWHOD TV)ailn leeIN@) Biot-Savart's aflomo.

(a) Wirite the expression for the magnetic fieldatpoint | (a) ©9UBRON (AIAUSIENAM ACNOBYDNV|eNBS
along the axis of a circular loop of radius 'R 80} 20800 ARSUCTIOR! 80 snilm)all
carrying a current 'T'. ) BIENB0HIAM HHAIBYG® DEMLAIOMIHG TVa

. . QU0 af)PID)dh. QAUOISTIVNENSS 2108168

(b) From tl?e above expression. Find the value of OO A0 R’ Do GROIENOSWIES POAUBYT
magnetic field at the centre of the loop. (1) T @o GREaM)

(c) Sketchthe magnetic field lines for current carrying | (b)) @&8Ia3 alamyo SI5HAM VA, ATI3 A0
circular loop (D QUL OO G BOTTIIRIYENBOS)AN B0 AMWDEAL

OTIOHG TLVAAUDY0 )Y
(¢) 2EKBDIM) 2)QJo HIMYAN HOAUBLIDHEHATDIE
26. MNILIGORISUS AUOWB6)d:.
R 26,
witngevy | % —
T
v,
& ® . .

(a) Identify the diode in the circuit and write the use R Rl il Gl o Mgl
of the resistance R . (1) 600wo R,00 90160000 af @@

. i . ) (@@ WEWIS 8DFal§ GIoUWdeEgeE m0Qo

(b) Explain how the diode helps as to stabilize the Wo0o® M1elMIBOD]ME ®6EE OM &Y
output voltage of the circuit. 2) ANl 0ER0Be) .

(c) Name the type of biasing used in this diode (1) (¢) (UNTO® WEVOWITE B®)} OO 6NUIWO

Molod’ @REM ©alGWIUIlEe)aME)?
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Questions 27 to 29 carry 5 scores. Answer any 2 27 @) 29 0I0QQ)SS GaldBYE@RWBAS 5 MVCHIB

questions afN®o a@amsleno 2 af)aRamIN) QOHEHDY)D)d:.
27. In the figure, PQ is the incident ray on the 2 ABC oD L@'l@‘fi’om L“v-ﬂmmme"ﬁéd ol
equilateral glass prism ABC. SO (2000 U PQ.
A
Q
P B L

(a) Complete the ray diagram showing the passage

) = (@ af@o andomle:dla) @RYWIB B0ad wlailew
of light and mark the angle of deviation. ¢))

oHMB ARSWOBOAISIOIN} .

(b) Derive an expression for the refractive index of ) (Mool clanosisial @aBwerS @omm)

the material of the prism. 4 MOIMBS TV2ABGL0 O)alleTle)s.
28. According to Christian Huygens wave theory, | 55 | HIER0B HOAOOMBITION BRNTIRLIIDAMTY
light emanating from a source as wave fronts. o), (alb0000 80} EMOOMICE aFlan)e alo
(a) Whatis the shape of wave front emerging forma 9 S} Gl (20MEGE00I506.
linear source? D) | @ o288 80} (e:00 earooqyies dim)e ooe

(b) Derive the mathematical expression for the allsayam caial (nneElo} ARG agimoen?

bandwidth of interference bands obtained in | (b) @afl@e© l@OTIOM TVaOCIVETIOS young's

young's double slit experiment with the help of double slit experiment &1 bandwidth 63 quan0:Y0
suitable diagram. 4 0Lk 56>,
29. (a) The radius of n" stationary orbit ofhydrogen | 20. (a) n™ eqRauemal 80denilglond @RQGEDIOMR
atomis: ORI Yo
_n*h’e, . n’h’e,
" meé’ " ameé

Bohr postulates 9a1cwouila] 86n0(WRM @BQ
ooiloas eaRaxemdl Bodenigloal gelew;06m)
BSOS DDAROAD AV)allaflonyam V2O Yo
)Gl .

Using Bohr postulates, obtain an expression for
the energy of electron in the stationary states of
H-atom. ?3)

(b) Draw the energy level diagram showing how the
spectral lines corresponding to Balmer series
occur due to transition between the energy levels. (2)

(b)) agmAB erlaeNHElOL! (SOMBIVIHB S3:06NE
DENMEIBLIN TVealS (SO Hoim)sglcd Balmer
SETies DENBOMMEOMEBBOMOHVMS afl@o QIa]
EeeTagpl teo)tic
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