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HIGHER SECONDARY

Code No. SY-16

FIRST TERMINAL SECOND YEAR EXAMINATION 2018-19
PART I

PHYSICS

HSE I

Maximum : 60 Scores
Time : 2 hrs
Cool off time : 15 Minutes

‘ General Instructions to Candidates:

+ There is a ‘Cool off time” of 15 minutes in
addition to the writing time.

|+ Use the ‘Cool off time’ to get familiar with
guestions and to plan your answers,

+ Read the instructions carefully
+ Read questions carefully before answering

« 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
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Basic unit of charge = 1.6 x 107°C

Permittivity of free space &,= 8.85 x 1072C*N"'m™
Permeability of free space p,=4n x 107 Hm™
Mass of proton m = 1.67 x 107 kg

Mass of electron m =9.1 x 107 kg

hall. ¢ GLIIMHWB  ©2IQIMIMIT  HITIAH)GE
Q013 BFIOSHWBS B} MAIHESETIS Dal
HOMAljo al01e::00008108 DalcWIUTlen)aI0m
aloslel.
Physical Constants aurleIey3

210800 @pslrunom @yemig = 1.6 x 107°C

(a0 micaimileoad oaldalglaiigl &, = 8.85 x 102CN'm?
(a0 aeatndlond eaideloenilaigl y =4z x 107 Hm™
Glatocgoemlo 2omd m = 1.67x 107 kg
@e:e@omﬂoq@ @omd m=9.1 x 1073 kg
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Answer any 6 questions from 1 to 7. Each carry
1 score.

1. Moving electron produces .................. field.

(i) Electric (i1) magnetic (iii) Both electric and
magnetic field (iv) None of these.

2. Write down the SI unit of electric flux.

3. Gauss’s theorem in magnetism is the proof for the
existence of ...c.oocvueenen

4. Write down the colour code of the carbon resistor
23MQ £ 5%

5. The potential energy of a capacitor is stored in

6. A wire of length L and resistance R is cut into two
equal halves of same length. The resistance of each

half will be
(MR (i)R/2 (i) 2R (iv) R/A4

7. When a magnetic needle is placed in a non-uniform
magnetic field it experiences

(1) a force but no torque (ii) a torque but no force
(iii) Force and torque (iv) neither a force nor a
torque.

Answer any 7 questions from 8 to 15. Each carry
2 score.

8. (a) State Gauss's theorem in electrostatics.

(b) The figure shows four charged shperes and the
Gaussian surface S. Find the net electric flux through
the surface. Given

q9,=q,=+5nC gq,=q,=-3nC

(Score: 1+1)

HSE - Part III Physics

1 M)®E3 7 ANOWBB C210346aBE]1Td MIANY0 aGO®

@leo 6 aanOBI PEMONALIM)M.  BIGCOO
anlmyo 1 AVEo3 arlmo.
1 216llen)amn LIS ESOM .., 26MWEIo

Moy atfleeam.

(1) oo ® Bembelo (ii) S0 zsmuelo (ii)
9OAUBL® BEMLEIA0 ST DEMLRIAN
(iv) memoamyaal.

2. 99AB5® al8&HTVOG SI @G af)$ ).

3. HOMWMIHOWINL] CGNITT NIVAG oo, Bles
wlaiml@aflom qow)e:@lea)am).

4. 23MQ = 5% ag)@ 50@6nIem (a1@IG0WHOH
HBBCHIW agf) P}

5. dajomdlgdlond  qudlailesod@Re  Mvordlfld)
FET0) p1ce) RN ©3 @RY6M).

6. L migano R (ai@lcoowonmss |0 &milow
@)eimIS;BY NS BaHIMEBS0W] MO1H)IM).
30600 ald)@IWHSWV)o (A ITICIWo ag)(®?

7. @RAVD HOMWE: AMLAIOMIE3 Moo alg)am
B0} H0MAV)2(lVlG3 MY aIOWIIMAUGITY aB©
@oM)BAINA|S)0.

(i) enuelo@d(@0, GS0d06) e (ii) esodas 200
enielo ey (iii) enueianoe 6sodsn)o (iv) sniel
G20 BSOBEHND @RMEBUNS)ITIL.

8 MDA 15 AOOWBS 21036303 aBO®ELILI0
7 aemowla) 2OMOHAV)MH.  BOCIAMIM)o 2
03 aflme.

8. (a) @ele@OIMgadlemileal  ewomd  mloao

(IS @O0 89) .
() S oM CIMNVM (AIMAICAD)o ~103EL

QaolH9)AMN MBI} GUOBEBBEEWVY0  afllODIG3
H6mlajlalen)mm).

q4,=q,=+t5nC gq,=¢q,=
ANAM).

—3nC ag)am) earlol

(UOEIODIENHSWISS @RS HOAUBLOY alBE: M
BEMAOODE .
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9 Match the following :

A B
Nichrome Germanium
Current density Qm
Semiconductor Vector quantity
Resistivity Standard resistance coil

10. Ampere's theorem helps to find the magnetic field in
a region around a current carrying conductor.

a) Write the expression for Ampere's theorem.

b) A conductor carrving a current 'T' is bent as shown
in the figure. Apply Ampere's theorem at the part
A shown in the figure.

(Score: 1+1)

9. G2l0)oalSl Gal@B9)dh.

A B
RAcoMIWo

MG»0

S0TF MOBO Qm

@OABRL aloLld0 audlvo @RSAI

oqmcrﬁg’lm"lgl (10206 B> (@]

GO GHHOVIG3

10. $008) QaOlE}aN B0} 2lOLIGOBIM) 2)QMSS
(AICBUOOID GO BEMDELI0  SHEMANISNID
@Roallod ®OMIo TVaOIW]ERaM].

(a) @oallod OOEIODIOG VUGV af)P)
@)

(b)T #00) QIaOlHeNM 210LIEG:ECD) all®oooed
506 afldlee) M) Galnal QI8a) Qlafldlen)
a). 'A' )M @RSWIBH|SOVIWIGIHNM
OO @Yoallwd ®DIo (AIGWIUIHe) .

N

N

11. a) Name any two factors affecting the internal re-
sistance of a cell.

b) The maximum current that can be drawn from a
cell 1S v

wr B e o E o B
(1) I_E (i) I—; (i) [=7% (iv) None of these

(r-internal resistance, R-external resistance,
E-emf)

12. a) The behaviour of magnetic field lines near a
material is given in the figure.

The material iS .oooecerinenns (paramagnetic,
diamagnetic)

b) Write any two magnetic properties of the
above material.

(Score: 1+1)

HSE - Part I Physics

1. (2) 80) oavello ERMTle: (AIGIGEIWSEI VI
WINlENM oBO®EBIaN0 O6MNE CRISH:EIBU af)
QYO .

b) 80} eavefled Mmoo eIElEaARM aloaoaIdl]
e Yoy @6,
(r - ARMMAClS (alGlcEOWo, R - 6n10a0y (ad@®]
@oWo, E - emf)
. E SRR - E
@ Eor (i) == (i) [=7 (iv) memom)ael.
12. (a) 80} aIB0BENEWIM) MValalo &HIMDIBHAEMWEL

COAIMBIOS VIGO0 all(@OMIEE H06MM1afld]
HOYAMN). DD AIBIBDNO wevverrersrsssssonees @ReM).

(n1000@00UNG1ss, WoaoUuNGld:)

(b)m® aEodCNOTIOR agemBslene e
SIS VIR0 TVANGUOAHDBHUD )P}

-
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13

14,

15.

When a charge g is moving through a uniform mag-
netic field B with velocity v experiences a force.

a) Write down the expression for force on the charge
in vector form.

b) Say whether the following statement is true or
false.

"When the charged particle is moving with velocity
in a direction perpendicular to the uniform mag-
netic field, then there is no change in its kinetic
energy even if its momentum changes."

(Score: 1+1}

(a) What do you mean by the power dissipated in
a conductor when an electric current is flowing
through it?

(b) Explain the reason for the production of heat en-
ergy in the conductor.

(Score: 1+1)

A straight horizontal conducting rod of length
0.45m and mass 60g is suspended by two vertical
wires at its ends. A current of 5.0A is set up in the
rod through the wires. What magnetic field should
be set up normal to the conductor in order that the
tension in the wires is zero?

Answer any 6 questions from 16 to 22. Each carry 3
score.

16.

(a) Draw the equipotential surfaces around the given
charge distribution.

B.'B' (0a@w)88 60) TUasHdamle asmueiomlaln

9S 'q’ o) 21038 V' (alGINOWICE TUERIGIHe)

any.

(a) 103133 @ M)BAUNHS;OM NILIODIOG U310
TUANUOHL0 Af)e) D).

(b)mose @mmlales;an  (wrSooaim  walewd
HMEDD AfDTNEG) D).
[} S S

lenamaag 316 TVaE:00NE: DsMULAICS
oag Bl &%) ElosTU20W] A0y O1TIVEE &)
210088 qTUARBIB}EMIOWB 2108 BYHE
AN AUYHIOTURMBOWILL 0 DDIEHIFER
EOIT VWOHMIO) 20QAle Tvoailenymiel’

14 (2) 99ONUBHD  (AlANAOMBS B0) 210L1SOWIT

MIMo MaYHaSIM alald ag)ameeseman mid
Uailas)s.

(b) 99UB LM $39)51aM BO) 2101STTGE ®ICI0
@0 ML @DOSIMDIMBS &:006Mo af)P)
=

15.0.45m  MIgnns 60g 20qVME8s  ®leraInacw

80) alels 3MUlOm  H)TMOMNOIBS  061E)
HMi32)a1c000a]  Oeel0lsiolenan).  @mil
SR 3sMWloR doWaBglandy caislalajlclen)
m®.  SMisSledas] semulealss SA el
B (Lunolena).  emilegloas  aleilal
AR 200101E0MeRBI8  2I0LISBODIN  Qiosn!
2o m:k.ﬂghas)@%l@sm SO DEMDEIS af)(®
DVAT) HENBEHOD) .

16 2)MT 22 AUHOWBS  Ga1334638Ia3  MIaM)o
ABOMBBIEN0 6 afENOBIN ONOHNE) D). FICOI
anlmie 3 Weh3d afloo.

16. (a) ali@omlad manlolenym a1ded  ailmyomy

DI afNNBB  NV2OIOFWBAUIT  (aIDE
6303 alll®1e:@1e0) .

®

®

(b) A point charge +q is moved inside a spherical shell

17.

of radius R and carrying a charge Q from a point
A to another point B which is diametrically op-
posite. Find the work done in moving the charge
from A to B. Give reason.

(Score: 2+1)

(a) A magnetic needle is placed in a uniform mag-
netic field as in the figure. Find the magnetic
potential energy of the needle.

HSE - Part III Physics

(b)Q andm)o R aRoane)ss 80) ¢nos1w eaug]
0 aasleildlen)mm +q af)an ad2Em A
apan endliyailad mlane MG af@e0w)8s
B apan enil)aileaiss ocuellond osslenes
Mleoym). (A ®o B ®)o alpavomilon @pin
enflm)eax06m). Mailos ealcQene (alal oo
af)@? 5HOOEMOo NMIH)Hs.

17. (a) 200l 2smWeIomIEd  cudloiealg)an

B0} HIMMM)2llO® 2l@OIGE @:06mlaflo]
EOYAM).  HOAMTV2lW)es Homld:  qudll
GHIBRARO BHEM BB .
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(b) When will the needle be in the most stable posi- (b) @ommuadl  agQano muilo®mI88  AUOdM
tion. DTDADTND af)Ea090sN?
(Score: 1+2) 18, (a) ®9¢ DMIGlENAMAUVT S0 BIVROTD
18./(a) Which among the following represents Ohm's '~-"Jm—|‘-'2]‘-;159"°1°9930“@ oBO?
; = q
law. oz ; (i) E= — (ii) j = oE (iii) i = -qTE (iv)i=j.A
() E == (ii) j = oE (iii) i e (iv)i=j.4 (b) malBleaym aflelss)alc@ouflal V-1 (19l
T qt U0a] AIB0ACOOTINMR (aIGIGE0Wo HEMEH)
(b)Calculate the resistance of the material by draw- 59 .

ing the V-1 graph from the given values.

Current (A) | Potential (V) a0 () o053 (V)
o1 o 0.1 0.2
[0.2 0.4
02 0.4 [E Y
0.3 L 104 0.8
04 2.8 0.5 1.0
0.5 1.0 | |
(Score: 1+2) 9. 80) 0Wimaemoalod, @0  (alGIEEOW
19/ You are supplied with a galvanometer, a low 288 80y omilaigd, celslaflenMmaImass
resistance and some connecting wires. Using a DO} ol @WSIVNEleNM). 80} 2o

TG MOOVETNIHS DD momdaiemo a9
Slom 80} @AIYOW AOYMHDEBHMOWAT
alwa1e0len)d. @alQole (al@®EooWo &
M AN HE) D>

circuit diagram, show how will you convert the
given galvanometer into an ammeter. Also find
the resistance of the converted ammeter.

20} (a) Write Coulomb's law in electrostatics in vector
form.

(b)Two charge +8nC and +2nC are placed 40cm
apart in vacuum. Where should a third point
charge be placed for it to be in equilibrium?

20 (a) @el(sLaéocrﬁooogl&'qv‘laen M)6800 Mo
@A O)AIABIITE ag)9}TNH:.

(b) 8nC, +2nC gy’ O6MB)2I0AR) 68 40cm GO

LICHIE3 UOMIAVNAIGIT Alafldlayan). MANd

20001 80} 2108EOM afalles QIajoGd DM

(Score: 142) 2108DR)HSlo T@RIMIAIMNWICE @S0}
21. (a) Derive the expression for finding the capacitance af)am» HEENBOD) .

of a parallel plate capacitor. 21, (3) 80} AVROAO Galg &ajoMIgdlon ooyl
(b)When a dielectric is introduced between the gy SHEMBNOBH)ANONMBS  TLRIOMY0

plates of a parallel capacitor what happens to 0} l1al00) .
the intensity of electric field between the plates. (b) 80) V2O Goyd Bajomilaclond G Ud
Why? ‘ SelsVIENSs TLORIOD 80} OOALIDEIHIS:
(Score: 1+2) alBodm0o M02j0@d HOAUBL® AeMULE )t

@B ag)am) MocANEA)0? af)ID)OBME?
22. (a) @AIYOS 0TS AEMLAIOTIO LIS SH6IBU3
a@aI?

(b) 80} MUOBIOW EAWVOS I AEMLELIOT]
O} EloMNIA0D ~RISH:ANe GloURIMR0W 2als
&l @ezlengs @eMalomo 1 @YEN, @D
amnein@® “Wlal’ G6MBENIHE) .

ASE - Part III Physics Page 5/8

2. (a) What are the elements of Earth's magnetic field

(b) At a place the ratio of the vertical to the horizon-
tal component of earth's magnetic field is found
to be 1. Find the angle of dip at the place.

(Score: 1+2)

bl
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Answer any 3 questions from 23 to 26. Each carry 4 23

o mo— —— e ———— e — T A
ot Y

DT 26 AUNOWBB Gal03363BSIGD  AROHD

score. ®leno MOMANODIN VTNONALIM)h. BICAID]
M)o 4 MEHIG arlmo.

23. {(a) Using Gauss's theorem in electrostatics arrive at 23,

the expression for the intensity of electric field
due to a uniformly charged infinite plane sheet

having surface charge density 6 Cm™,

b) Two large. thin metal plates are placed as in the
figure. On their inner faces, the plates have sur-
face charge densities(c) of opposite signs and of
magnitude 17.0 x 10 C/m?. Find the intensity
of electric field at points A and B.

(Score: 2+2)

(a) MLIGHROTQOGISMIoR GVOMS M@ae Dal
coUla] 6 Cm? (aImelandsd MI(BOV)BS
22001 2108} OalQals FRMIDAOW
alom ~HIM2AINSS HOAUBYD® DEMWELICH]
O DU 566N .

(b) &Moo &060m NS ¢eAUIN®:OS alll®
OB H06M12]I0l89) @) CalOR)  (SHals
2l floles)am). CUNRSZOS  DUBAUROTD
meisao alalo1maneow (almel 21048 avo
@moxc) 17.0x 10°C/m™? @ren. A, B agam?
mimyeegloal aousy®  aemwel O o
SHEMN HNIE) .

A
'{__ — N4g
i R
.B
ssTTT-es=sssccc-- =@
- B e 5
24, The figure shows an electric network of resis- 2. (O1C0OWHEB/OS 80) omg  Adsslem

fors.

(Score: 2+2)

2l @OONG3 8061 2]l31E0)aN).

R, Ry
(a) Prove that — = — when no current 1s tlowing
1 3
through the galvanometer.
(b) IfR, =3Q, R, =2Q, R, = 6Q and E = 12V and
the galvanometer shows no deflection, find the
current through R.. (Score: 2+2)

HSE - Part III Physics

(@) mo@mem}g‘lgtﬂm;osm)ggg HOW  al)Ry00
OeMHIG3 R_j = R—: @ Ofidlen)pac’ emglol
BB,

bR, =3Q, R, = 2Q, R, = 6Q, E = 12V
a) MIBBOMWOVIE  Vomdalcmonlgolad

allgovdiigiomldlenemiodd R, olenesw)as
SO ) @OVAT BEMBHOHE) B>
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25. [When a current carrying rectangular coil is placed

ih a uniform magnetic field, it starts to rotate.

(ln) Arrive at the expression for the torque experi-
enced by the coil.

(b) What is the total force on the coil.

(¢) The torque will be maximum when the coil is
..................... to the magnetic field. (parallel /
perpendicular).

(Score: 2+1+1)

6. Flectrostatic potential is the work done in bringing

i unit positive charge from infinity to a point in an

tlectric field.

a) Arrive at an expression for potential due to a
point charge q.

(b) The potential in a region of space near the point

(~1m, 3m. Sm) is V=(30x* + 36y*)V. Find the

three components of electric field at that point.

(Score: 2+2)

Anjwer any 2 questions from 27 to 29. Each carry

S sdore.

27.

HS

(a) The figure shows a potentiometer circuit. Draw-
ing suitable rearrangements in the circuit and
explain how will you compare the emfs of two

cells.

25.

27

S0} QOISO B0} 2l CHoVlalom
§0) MVAB0NT B AEMDEIGIIES AW B6)ETUOUD
@O HOBBIM @)SEBBAM.

(a) GH0elTd @M)BANS)AN GSOAHE &6
SOOSMIM@IMBS  MVAAMDYe  0)alldd]
B0 .

(b) EHOVRlT AMBAIS)IN @RS enlelo
ag)l®?

(¢) G0N ST DEMWEIGTID oovvvovvses
@616 MI0U3 al0M0AIUS) GSOdHEE @RM)E
UOS)M}. {TL20aW00 | Eloshio)
a0y @MY calomilglal alndElom @M@
®OIE Mo HOAUBH® DEMLEIOTIHL! 80)
nilm)nlcelas  Od06M3UE0MIT]  §alQym
(AL OIS el Haldo5MBaH @3

() 80) caDad 210828 'q )R8 el ss
HANDSMWAUID  SHEMSNIBNMDIMBS TV
IS L0 03l Blae) .

(bysm)  quoewom  snilmyailenss  aloegad
A5y V=(50x + 36y")V @ren). enflaz)alload
quoome  (—1m, 3m, Sm)ag)avlesBemwonsm
138 APNIiPSW)BS8 FOAIBLD® REMDLIOTIH]
2)TD 2LISHEBBB0 HEENBOI) .

DD 29 UNOWBB G210336IBSITD aBO®E]

E1}5 2 AJSMAMID QCMHONRL; D). 896e2anIm)o
5 MUG»ID Aldo,

27 (a) B0) 9a0e5Meauy0aled Mdes1s alllmomod

226Mafloleeym). al(@ODIG3 @YD DO
AN M3 HOMEBBUY QAUOOD! O6MB) HTVEN
58195 emf af)TBOM DODMBY0 H2IYIORM)
2N@OPOG  MVadOWETNINS allur1s ol
B9) .

(b)In the circuit shown the length of AB=5m, E=6V
and the resistance of the wire AB is 10Q. If a cell
of emf 1V is balanced at 250cm from the end A
find the value of the resistance R.

(Score: 3+2)

E - Part III Physics

b) all@ooleal qdeelgled AB @es ®lgo
5m ©o emf = 6V 9o AB ©}9s (aI®]GOOWO
10Q 9o @M. 1V 988 80) arvafload emf A
@3 alamyo 250cm MIBEWIES ENICLIBTYS Hal
QMO8 R’ af)m (alCEIWHOTIR
allel &EMENIBe)d:.
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28. You are given Three capacitors C,, C,, C; (C> C,>
C,).

(a) Using a diagram show how will you arrange
them so that the effective capacitance will be less
than C..

(b)Find the effective capacitance of the combina-

tion.

(¢) A parallel plate capacitor with air between the
plates has a capacitance of 8pF (1pF = 107 F).
What will be the capacitance if the distance be-
tween the plates is reduced by half, and the space
between them is completely filled with a sub-
stance of dielectric constant 6?

(Score: 1+2+2)

29. The figure shows two equal and opposite charges

separated by a small distance.

28.

29,

e T e ———— mm——

C,. C,, C,ag)m1 2)aM) ha oMi1Q0}hud ®anIal
aoyamy. (C>C,>C)).

(a) TVanel &oomilg@as C; HQEH0U3 00wl

Uy o1NVIT3 DNV af)EBOM (Hal 0]
£9000M 2118 BB} B>

b) DD (H21HOMOIHW Va0 EJ&HO(TD'IQG%(Tf)'

SHEM BNV D) .

(¢) CIQ)&W3asls@lad AW) MI0a]lEleeymm &0)

TR0 ol Baloavlgdlend @ajomilgadms
3pF @sm (1pF = 107" F). GqlQ)&udassoied
9HW DelGls muiledso 6 988 &0 21300
Mmoo MOTEHDYo Gl ®adlenss
AL Ald)DNWOS)HW)o HaID@IT dhal
TS af)(@@oAG1E)0?

30) ©al0l® @p&eeoleldlenam  oyealy
ane Alael®A20® 06MB) 2103RH68 afll®
oA $06mMafl@lenyam,.

(a) Redraw the figure showing the direction of elec-
tric field at point P.

(b) Arrive at the expression for electric field inten-
sity at point P.

(c) What is the angle between the resultant electric

field at P and dipole moment?
(Score: 1+3+1)

HSE - Part Il Physics

(a) P a)am enilz)ailoel 960IB5@ aembalomien

Bl au)aflafleaymm 0 \®IVIGE 2o ald@
O] QUOTD 9B

(b) P Olsel §69QiB))® 26MbEl ®UQAUO® HMBND

HO)B>.

(c)P ©leoal quanel HHAUBHR® AsMbLAl @I U

@)es Bl HOWEINW 620020 ®axil
enNSs G af)®?
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