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QUARTERLY EXAMINATION - 2024
TIRUCHIRAPPALLI DISTRICT
PHYSICS - ANSWER KEY

PART - Il
25. Capacitance of a parallel plate capacitor: Bemaniissl B laT8Hb@ U6 10616 E S me:
Diagram and explanation - 1M ULLD wBEIDd efenésd: 1 &GN
Electric field is uniform 6TV FPTeng
— E=o/g c=Q/A E=Q/Ag - % M
g <
— Potential difference V=Ed =Qd/ As %M
e I
* E > - Capacitance of a parallel plate capacitor C=Q/V =% M
ﬁEi C=Q/Qd/Ae  C=eAld % M
E
26. Expression for power: Hmaibaren  CoHmenel:
Diagram -% M uew: % M
Explanation -2 M olendbasid: - 2 M
Power is defined the rate at which the electrical potential energy is delivered -2 M
Oeien(phH UBBEL DHeMNBSILGID 6FHD O6THMeT eTem ILIBID. - %M
P=dU/dt= VvdQ/dt= V dQ/dt -1M
P=VI ( 1=dQ/dt) -% M
27. Magnetic Lorentz force: BHSHMUIED 6VUMT6iT6r0 6lend

Any six features of Lorentz force  -6x% =3 M

g8sHamId 6 Fprluishl el - 6x%=3M
(or) Fn=q(#xB) F=qvBsin® - 1M
28. Energy stored in an inductor: WegITannguied GFOGBLILIBD SBM6L:
Explanation - %2M oNl6NbBLID - M
e=-Ldi/dt dW=-¢edq =-¢idt - %M
Substituting forg, dW =-(-L di/dt) idt - M e 0 Urgdui,
Total work done to establish current i is 1 o160 O6TCMTL L HemdH gBLUBHS GFUILGLD Galsnsv
W= fdw=[iLidi = L (%)) %M
W=1L{ -2 M

This workdone is stored as magnetic potential energy. @pbs Gouensv &MhdH Hewsv SyBBevTs CFGHILGHBSEI
Ug="%L1i? - M
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29. Uses of IR and UV rays:

Provides electrical energy to satellites by means of solar cells, To produce dehydrated fruits, in green houses to keep
the plants warm, heat therapy for muscular pain or sprain, TV remote as a signal carrier and in infrared photography

- Anytwo 1% Mark

2. To destroy bacteria in sterilizing the surgical instruments, burglar alarm, to detect the invisible writing,

Finger prints and to study the atomic structure -Anytwo 17 Mark

SEFF Il OBBID LBRSTHT LILIGITHEIT:
G WleiiIEevs allgallsd CFLIBMBHCHTETHEDHHEH WBMNEO DiMNEHBEHI. 2 60T LIPHIGMET 2 (HoUTHS
ugem Gevevmidbelley Geulild STIUTEME, HmFulsd gBUBID 6uedl LOBBID Fehdbdlenen FflGauiu
Gl @SB HFFmFulsy, GHTemeuHHTL Al QuLiguisd LWeTLGED CETenevdsl BUUTL B 2 _swmTailulsy,
SiBFdalll] LU»SIULLD 61BHD - g8xpamid @rewi(B 1% Mark
urslefundsamend CETeLaISBGID, inlnel FHFngF smalseilelhba CHTUISH OGN HbENSHBELD
HmLT opflelly weflulleb, eBHHI6TEN 6TRHHIHHMT SHewlBemgald, 6lFed Crendsenst &6l plwlen

ApeuEamml ( Digml ) Denlienl Pwed UWeTLIGSEBE. — gBxpand @yeni(B 1% Mark
30. Inductive reactance O eBTgITewTIQUI6s  LOGBTLOMIIL

X=Lo =Lx2nf=1000x2x3.14x04 =2512Q 1 % Mark

Voltage across L Lée omsts WsenwsHs Goupur®

V=1X =6x10%x2512 =15.072V (RMS) 1% Mark

31. Galvanometer into voltmeter
Voltmeter: To measure potential difference across any two points in an electrical circuit
A galvanometer is converted into a voltmeter by connecting a high resistance Ry in series with galvanometer %2 M
The scale is calibrated in volt and the range of voltmeter depends on the value of the resistance Rn
Galvanometer current Iy produces full scale deflection in the galvanometer - Explanation - %M
GoursdL_ LB LT: g WeiigmBllsd gCpenid @@ Lisiemaendsdlemn Cu 2 eien WeenpsHs CoumpimenL ipjlu
QM SreveuaTllLeny CGoumedl 0L JTeH WIBB AS@IL T 2 Wil TSl GHTLT Seneuwrlillsd
Qememibs GeuemrBLD.
SienaiBHeN Gaumevl 1960 @GHMIBBLILIL B6iTengl. OBBHSILD 2 Wit WGl RhmF &F1ibs SlemdBgl.

WerGeum_L1d lg smeveuesmifi Lfled (pp eNevdsEsHMBH HHABSHI

Diagram - %M LIL1D
[=1g ly = Potential difference / total resistance
] ( ) A RA“ ALl lg = Weitennpss Capum® /| Crdhs 10l6TsHmL
ol i ly=V /Ry + Ry %M
Ganer L R, = % _ R, UM
lya V
Effective resistance of voltmeter Rv=Rg+Rs -%M

BGeumsvL 151 L_fledr GOHm@UULIeH 106 HeML
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Effective resistance of voltmeter is very large. An ideal voltmeter has infinite resistance
GeursvL_ L5 L M6t QBTGLWeN LeiHenL WS AHBWD. @ BHevedulsor] Geursdl WLLT (pgeieor
06T HemL_emUIll GBS HEELD.

32. Properties of electromagnetic waves: OGHIBMHSH DHEWeVB6IM6H  LIGWTL|BH6IT:
Any six properties JCHMID UM LIGTTL|B6NT 6x%=3M
33. Rqand R, must be connected in parallel. Riopmpie Rouss Gevemiiilsd @enewiasii Gauemi®Lo.

Rr= RiR:/R1+ Ry

Rp=220x79 / 220+79 =17380/299 =58.12 Q Rp =58 Q -1% M
Re is connected in series with Rs. Rse L6 OasrLfenewiiiiled SenewidbsiiiL GousmiBLd.
Rs= Rp+R;
Rs= 92+58 =150 Q -1% M
PART - IV ugg® - IV
34. Charged spherical shell: Weteim’ Lip Qump Cobmensd gn®:
i) Outside the shell: (r >R ) CamensHB@& OQeuslGu o _siten Lsitelulsd : (r> R)
Diagram and explanation - 1M ULLD DBBID 66mdhaID - 1M

Upto E=Q/4meyr?

In vector form,  F = ¢< p -1%M

4'”80r2

E=Q/4ng r? QUGN

QeusdbLiT augaled E=—Y% ¢ -1%M
41T €12
i) On the shell (r=R) BamnendhHlen LBLUglsd 2 eiten eitefluied (r=R)
E=—%—% -1M
41T €9 R2
iii) Inside the shell (r <R) CamonsABE 2 6B 2 siten LsiteMuled (r <R)
— Diagram and explanation ULLD BEID efenéasid
P SiTerdlLiedT
Gsmnend
Upto E=0 E=0 cueny
- Since, Gaussian surface does not enclose any chargeQ=0 -1 % M
sTerdwiel UTLILG@&6TCT 61h%H @ LGTHIBEHID Es0en6v. Q=0 -1¥%n M
OR SI6VEVG
Electric potential at a point due to dipole et @HLPeTLITe @ LiseMuled 106dTanpSHaHID
Diagram and explanation YLD woBpid elendsid -1M
Upto V=ql/dme {1/ri=1/r} V=qldne {1/r1=1/r} euemy - 1M
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Upto 1/rm=1/r {1+acosB/r}
1/r2 =1/r {1 —acos@/r}

1nu=1/r{1+acosB/r}

1r=1/r{1-acosb/r} euemy -1% M
Substituting the values, FHILBemenl LNFauiL,
V= pcosO/4mep r2 - 1M p =2qa -%M
Special cases not necessary fpiny Papeser siipsHsH CHamaiuisvensv.
35. Microscopic form of Ohm’s law: @b ellguflen HiewI eUQEILD:
Diagram and explanation UL oBpib eMenéhaid - 1M
]
Upto I=neAVy I=neAVy euemy - 2M

Current density J=n e V

| Ol |
el O

A

O eIGem L DILiT&H) J=neV, -~ M

’_‘ vddt _’

After substituion = —o E
- rgul L me f = —d E - %M
Conventionally J=0E OJYLILIG J=0oE -%M

It is called microscopic form of Ohm’s law. @#i8a1 gib eN&uller HIew GUQEID DG ID.

oc=ne’1/m is called conductivity c=ne’1/m e@ug OHELSSH oaw @b, — ¥ M
OR DILEVSI
Internal resistance using potentiometer : LO6BTeT (LS SLOTEMDWILI LIWETLIBESSH ABLOGTHEDL :
Bt K, Diagram and explanation UL wBpId elendsd - 2M
4' | - ' ealy Inopencircuit  HAmbs Fmalsd ealy - M
C ! D Current L0\65TGeurTL_L_LD I= RLH
£ Potential difference feiienipss Goumum@® V=¢R/R+r
‘ | | L K,@ e Upto this formula @bs amiiur® ey -1M
J\T;M T In closed circuit appul s&mPled eR/R+r al, -%M
Upto r=R{l,-L/L,} r=R{LLi-L/L} euemy -1M
36. Long solenoid carrying current O6BIGEuITL_LID LTud [Sewi euflFameir:
Ampere circuital law oW sBp elg) - 1M
Diagram and explanation ULLD oBmid efendasid - 1M

-

I - b = - - - d = - —
$"B.dl = ['B.dl +[ B.dl +[ B.dl +[B.dl
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Upto [’ B.dl = BL [PB.dl=BL ey  -1%M

[¢] sneflenanali’ e aeualGunib sbilésmenar GrisEng
[x] snemée 2_srBar arebgue sbilé smenand GrilEAng
d| n ; N aBpisensE WeaGam i NI
D00000000000000 s
Substituting Argui

For N turns current is N |

LJe[efeefa]e]e]s]

B - a
\ Upto B=ponl

B=wonl ey  (Nn=N/L) - 1%M

cuflFsmaflsr Snhaljsmnb

OR SI6L6VS|

Force between two long parallel wires carrying current
@m WeGam LD UTWD HewiL. ERemewid Bl HHBEHHHemL_ B 1W0lerGeum Lib urujld Curgl elens

A BJ;—-"

I{A A 1'2
1 a ]
B‘2 Q_ . _..E ET/'E}
F F
A r d SI6LEVG

-1M

Diagram and explanation ULLD wBmid elendbasid

F Mol F Molyly 4
Upto —= - —-= - DIk -1 % M
P l 2nwr J l 2nr J J 72
F_ uohly F Molaly o
Upto — = —= - IE0) -1 %M
P l 2mr J i 2mwr J J 72

The force between parallel wires is attractive if they carry current in the same direction

Bm Qememt HLGHHwean cuflBu @@y sHewauled WeiGsmmi L umud Gurgl, SeuBBIGaS LG
-5 M

FTlY  elleng  Gghmeinmib
The force between parallel wires is repulsive if they carry current in the opposite direction

QAm Qememt L HHHeMen PG e1HCrHT Hemguisd WenGenm Lib Lmujd Gumgl,
--%M

SBpIEHmLCW elevdd ellwgd CoHmermin
( W euenTWenm SHelwres @Feni(h HILIGILI allem slLSHTL QhiE 61(pFH CeuswiLmb )

37. Transformer construction and working: WeiorBl  emIoLiL] LoBBID GFweoum(:

Principle: Mutual induction between two coils

HHFleud: Bm S FMHeTHEHEBemL B 2 6o LfOTBHI WO6T FHITEWIL 60 -2 M

1% M

Diagram and construction ULLD LoBEID efendaid

Kindly Send Me Your Study Materials To Us Email ID: padasalai.net@gmail.com



https://www.padasalai.net/
https://whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m

38.

www.Padasalai.Net www.TrbTnpsc.com

ey o mnln | U ==K
mﬁ‘,‘" ’ WWW;,f Z—Sz%zl(susm -1 M
— P P
i%?f%‘ In an ideal transformer Input power = Output power
‘ Q@m Seolfw erormpsiuied
2 eieli(p FHmet = Geueriui® sSmedr
Vpip = Vsis -% M
:—: = 11;'—: = ll—i’ In terms of amplitude Z—: = x—: = II—’S’ =K
Z—;=S—;=ii—i QU@L WAIB6TEL 61105 I‘:—;=II\\;—;=II—Z=K -1M
Step up and step down transformer gBml WBEID @BéHE eoTH) -1M
OR SIVEVGI
Energy conservation in L C oscillations L C simeveyseiled uBmed ommm  Hlensv:
L C oscillations take place in accordance with law of conservation of energy.
uBmed rpT eldEE gBu LC oiemeveyser menl GLpIasiimer
Total energy U =Ue +Us="L + %L 2 Gurss aypps U=Us+Us=L+%LE - 1M
Case (i) Proof Baipe) (i) mlepLemibd
Total energy is wholly electrical ~ Qores euBBed (PUQAISID WOl6lT SUBBEOTH 2_6iT6NH -1M

Case (i) Proof Baoipey (i) WlepLewrd

Total energy is wholly magnetic.  Qrss SUBBL (PPISHID BTHS JBBeOTE 2 6iteng - 1M

Case (i) Proof Bepey (i)  mHepuentd -2M
Maxwell's equations O EBeTOORN6D  FLDGTLIT(HE6IT
1. Gauss law in electricity 1. 0stilweded &rerd aild)
gﬁS::E dA = ——— apLin’L
2. Gauss law in magnetism 2. &MhHaluwedsd &mer e
§."B. dA = 0
3. Faraday’s law of EMI 3. 106iIBMhS HITewiLeden . .uTyCL  egd
= . do
¢ E. dl = — 5
l dt
4. Ampere — Maxwell law 4. oiwir - Cuwdebealsd &g
o o . d iz =
§l B. dl: MOLC-I_ #Ogoa ¢S E. dA 4X1=4
Explanation oo &HLD 1™
OR DIGVEVG
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Refraction through glass slab: HETEMITIQLILI | HHE60 gerilalevden:
Diagram ULLD -1M
A N1
i sTHm) Explanation o6& LD 1M
B

In A BCE A BCE &sv
'J &600TEOPTILY, sin(i-r) = L /BC

R\ BC=L/sin(i-r) — 1 M
. In A BCF A BCF @b
o cosr=t/BC
iy
\< BC = t/cosr —2 -1 M
N2 D
From 1 and 2 1 1oBmid 2 embal
L/ sin(i-r) = t/cosr
L=t {sin(i-r)}/ cosr -1 M

Lateral displacement depends on thickness of the slab, angle of incidence and refractive index which
decides angle of refraction.

USSAITL(H QLUCUWTEFS — Sewrewimoll LILL HHHle HigLosd, LIGGHTenID oBmID
alevdCaTemHmBHdH HTOTNBGD HewImgll L L SHHe @eilalleuded 6em SeuBenms
FThHIH).

V. SUNDARARAJAN,
M.Sc., M.Ed., M.Phil.,
PHYSICS TEACHER,
BHSS, SRIRANGAM
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