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Unit 02 : CELLS AND BATTERIES - SOLDERING OF WIRES - SWITCHES

VG 02 : G\FevsEar LoPWILd CLL L [P%eiT sLbL%er FTedL kI G\FuIge
Frafl_grspeir

UESTION

1. Which principle explains the conversion of chemical energy into electrical energy in
an electrochemical cell?

LarCauduiiey LOSTHLSHHL CouiFuTiicv pmmaev LOGTE@TTHMELTSH
LTHOLILIBHQUSHBTET g LILIGHL T C\BTETenND 6THI?

(A) Electromagnetic induction - LOGTHETHHS JTewTL 6L
(B) Electrochemical reaction - 1f&rCeudufuicv afener
(C) Electrostatic induction - 1f&@THenevd FHT6HTL 6L

(D) Thermoelectric effect - Gaulnder afeneare)

2. Consider the following statements about primary and secondary cells:

1. Primary cells are generally non-rechargeable.
2. Secondary cells can be recharged by supplying external electrical energy.

(LPBHRTGHLD LOPMILD BTGRTLTLD [He96V LOGTHEUBISBAT GYBTL FLITGT LI6T6M(HLD
I DB Ha 6T BSHe [LD:

1. (1pBHATOLD LOGTHUBIGHOTLT QLT IeuTss 1063 ([HLd LOGTGarmmid GlFu
P UITSI.
2. Gauafim LOSTRTTHHENEL QULPBIGEUBET (LPGULD ETGRTLTLD [He5r6V
LOGT HeUBISHGIT LO6T(HLD LOGTGeTHMLD G\FU I I16UTLD.
(A) Statement 1 only - ga M1 1 10" (H1b
(B) Statement 2 only - g» pmi 2 oL’ (H1b
(C) Both statements are correct - h In PYISE@BHLD FAUITETeD6
(D) Both statements are incorrect — @H Fn DNIFGBHLD SEIDTHTENGL

3. In a fully charged lead-acid cell, which materials form the positive and negative
plates respectively?

apipentowitds LOGSTCaTHLD GlFunui’ L srfus dndsv lsrsevsHev ChiLo
LomMILd 6THFLD HHHBGT (LpemDCt 6THBHLI QUITIHL BTGV LB IT6T6HT?
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(A) Lead and lead peroxide - @rfuid ommibd srfuws Quigrdens(d

(B) Lead peroxide and sponge lead - ssrifut Qlugrdend(h LommILD BI6wT % 16961Tds
STFLILD

(C) Zinc and copper - $155BTSLD LOOMILD G\FLDL |

(D) Nickel and cadmium - Bdase0 opmiLd ST 1D

4. Which electrolyte is commonly used in a nickel-cadmium secondary battery?

[P&H-BTLLOWILD BTGSTLTLD B0V LOGTHGHH CIITFIeTHL]
LSTLIBHSSLILBHID LOGTLIGT 61317

(A) Dilute sulphuric acid - Bi%% HbHs Didevid

(B) Hydrochloric acid - swam GrrgCemmid ndevid

(C) Potassium hydroxide solution - Q' L Tfuib enawL grdhena® Henyaev
(D) Sodium chloride solution - Gargund FHCamreng(h HewIFeL

5. Which characteristic makes lithium-ion batteries particularly suitable for portable
electronic equipment?

WBUIL 5D LOGT T GYIF FTHRTHIBEHFBD OSSUILD LIS LOGTHEUBISHET LOF6 LD
QUIThSHLOTETHTSH B(HLILISDHETGT (LpdhEUILT LIGHTL | 6TGI?

(A) High energy density and low self-discharge - D163 QmHw6eL Di_js5d LopMILD
GHODHS HG T FeHFUITGT LOGT 651 M IHHBLD

(B) Very high electrolyte consumption - 1% ihs 10G@TLIGOT Bisia]

(C) Requirement of continuous water replenishment - G\srL_jbgH1 B By
Cauewrigut Cpenel

(D) Extremely low cell voltage - 1053 GBS LOGTHG LOGTET(PHBHLD

6. What is the essential function of a separator placed between the positive and
negative plates of a lead-acid battery?

HTFW v 1OeTHVSHT GBI LPMILD THFLd H3H(HHBEHIHSH BenLUT6L
eaudssLILIB LYPLLmeler ipsBuils Liewt 6131?

(A) To increase plate thickness — B 19 651 F1g LT Didh 5% H60
(B) To prevent direct electrical contact while allowing ionic movement - GpByig
LOGTOBTL fewLid B3I NI BNGT RU15EHHH HWILOHSHFH6V
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(C) To generate additional electrical energy - ga (h%6L LOGBTRITHDEL D (HAITHGSHHGL
(D) To increase electrolyte concentration - 1iaTLIGOTUT&T GFnener ik % %560

7. During normal discharging of a lead-acid cell, which change occurs at the negative
plate?

HTFUI MOV LOGBTHVSHHT BUIGOLITRT LOGT DESSHSTCLITSHI 6TH[Log HHL 19 60
IML(BLD LOTHDLD 6717

(A) Lead is converted into lead sulphate — &rfund srfus FeOGLL LTS
LorHOLILIBHED GBI

(B) Lead is converted into zinc oxide - &TfiD FISHBTEH pHENFL TS
LorTHOLILIh ED GBI

(C) Lead is converted into lead dioxide - srfuid STt 6w DpFHenFLTSH
LorHOLILIh ED G

(D) Lead is converted into copper sulphate — @wrfund sy FeoGLL LTS

LorHOLILIHED GBI

8. A battery rated at 60 Ah is designed to deliver a constant current of 3 A under its
specified rating conditions. What is its nominal discharge duration?

60 Ah et G\ETeTL 1f@THeULD G L oIl (B HLbsenarsaisv 3 A
LoTWTS LOGTCRTTL L G695 ULPRIGEDII. DisaT GlLiwigere | Llerefmass CryLd
GTRIAINTR)?

(A) 10 hours
(B) 15 hours
(C) 20 hours
(D) 30 hours

9. A 12 V battery has a rated capacity of 40 Ah. What is its nominal stored energy?
12 V if&srestipssiptd 40 Ah Ewapid GlsrentL aTHEvsHer ClLiirare)
CaFOGHELILL L. pDD6L 6T6 I ITe?

(A) 120 Wh

(B) 240 Wh

(C) 360 Wh
(D) 480 Wh
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10. Why does the terminal voltage of a battery decrease when a load draws current
from it?

6(Ih LOGITFMLD LOGTHGHH O BB LOGTCeTTL L genaLt QmnoCLIrg) igesr
(PG LOGTBTLPSSLD SHEDMOUSMHTGT HTTGRTLD 6T6I 6oT?

(A) Increase in electrolyte volume - 1OGTLIGOTUTGT HTDH6Te)| DIk ST SHH60

(B) Internal voltage drop due to internal resistance - ® &1 1f@THeWLWIT6L 6IMLI(HLD
2 6T LOSTTLPSSH ATLHFSF

(C) Increase in electrode surface area — LOGT(LPEHSTLT LITLILIGTS) | D1 FH 1 H60

(D) Elimination of chemical reaction - Goudufuiey afenast wpHPeVILd BHI%H6L

11. What is meant by the self-discharge phenomenon in a rechargeable battery?
18t (H1d LOGTCTHDLD C\FU LIS Tn 19 UT LOGTHEVHH GV H65T 651 FeOFUNTGT
LOGTGS DESBLD 6TGTLISHGT CWIT(HAT 6Te5T6s?

(A) Loss of stored charge even without an external load - GleueL i j» 1OsTFHEMLO
@sveuroCeuGut CFLOSSBLILIL L LOGT@)TL L LD GHemmHevL

(B) Complete reversal of battery polarity — LOaT&HeLSHHeT LOGTLPEHRTSH HGITEHLD
(LPLOEDLOIITS LOTM)IHGV

(C) Increase in nominal capacity during storage - Gl ParCLirg GlLwigare

£ gRTEA BT Y
(D) Permanent increase in terminal voltage - wpewar LOGT@TLPSBHLD BIBHSTLOTS

DUFH 5 5360

12. Which battery arrangement increases the available ampere-hour capacity while
maintaining the same nominal voltage?

9IC3 OlLFaTe| LOSTRTLHSSHMBLI LITTLONSHLIG FHenLSHLD DpLOLIIT—-LoGwT
BT HBHFEGLD LOGTHL BeHGRTLIL| (LPeHD 6THI?

(A) Series connection - Q\&HTL_ [ BewewrLi |

(B) Parallel connection - @emewt BemewrLiL |

(C) Open~—circuit connection - b FHMI BeNGHTLIL |
(D) Reverse-polarity connection — 6THLpenaeT Ben6sTLIL |
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13. A battery rated at 20 Ah is discharged at a current of 10 A. What is the
corresponding discharge rate?

20 Ah Fmer GlarenTL LHerseuid 10 A LOGTCETTL L $HeL LOGT e M&HSHLD
QUi Ew 1. ASHSGSF 1OGT DES ATHLD 6T6) 1666 |?

(A) C/4
(B) C/2
(©) 1C

(D) 2C

14. In a standard DC battery connection, what does the positive (+) terminal marking
identify?

Bemevwirest GCuilarGarTL L 1OaTHev BenantLiLev (+) eTarm GHUTH 6Ten s
SV HEDSI?

(A) Negative electrode terminal - e1d)jio LOGTIpeDGT (LpeWGITUILD
(B) Earth terminal - Hov @ewewtiin | (penesTLILD

(C) Positive electrode terminal - GpjLo LOGTLPEHGT (LpeHGTUILD
(D) Electrolyte filling point - 1herLiHa? By b Gr_1b

15. Which condition is most likely to accelerate hard sulphation in a lead-acid battery?

ST DOev 10GBTHVGHH FHIg @TLoTeT FLGLDDID aTenTars srnLIbaISDG
DS UM I |6iTeT [Hen6v 6TZ1?

(A) Maintaining the battery at the recommended charge level - LifbgIeWISSLILIL 1L
LarGearmm BHenevufev LipTLof s %60

(B) Keeping the battery continuously undercharged - 1fsirsevghensd CIHTL [HII
Curdws 1OsTCatdWLOGTY) e hdbHeL

(C) Using the specified charging voltage - P P i’ L 10arCearpm
LOGTRT(LPSSSHENSLT LILIGTLI(HSFIH60

(D) Maintaining clean external terminals - Glauaf'L i j» (peweTHD6TS
STLIGHLOWITSHLT LITTLONSFH6D

16. During charging of a lead-acid battery, the direction of the chemical reaction is:

&Tfw v 1OeTHVHMS LOGTCarmmLd G\ joCLrg Caibuuisy afemner
BOLOILIMID FewF TR IIT) HeHLOEDSI?
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(A) Same as the discharge reaction - 1fsralmdhs afewear BenLGClLMId HC
HenFuTev

(B) Opposite to the discharge reaction - 1i&Te MEHS alenaTd@ 6THidHHenausv
(C) Without any chemical change - Gaudufuicv ormmider)

(D) Only at the negative terminal - 61&j1o (1pewesTuPev oL (HLb

17. Which parameter is maintained constant in the constant-current charging
method?

LommrS LOSTCaTTL L LOSTCaTDD (LpedmUTeL 6THSB HeTa |(h LOTDTLOGV
LigmLofSsLILH En g i?

(A) Charging current - 10&TGarmm 10arGestrL LD

(B) Charging voltage - t0arGarmm LoeTesrLpdHLD

(C) Electrolyte temperature - 10&@rLIGe uTar GouLiLBenev
(D) Battery internal resistance - LO&T&H6L 2 6T LOGTSHeHL

18. Which feature characterises the constant-voltage charging method?
LOTWTS LOGTET PSS LOGTCRTOM LPeHDUIST (LPSFUILT LIGHTL| 6TSH1?

(A) Charging current increases continuously without limit — 1fearGermm
101Gt L 1b e yibLPesrny QBT g1 HFH 5 S H6e0

(B) Terminal voltage is maintained at a specified value - (pewerus LlaTesTIpSHHLD
SO L 10H 160 Ligmiof s 1 %60

(C) Battery is charged without an external source - Glouen y» Ll@TeLpeLLOGETNS
LOerGarmmid G\FU 156V

(D) Electrolyte is replaced during every charging cycle - 6pa1Gaump tlaTCarmma
FLEMFUTWILD LOSTLIG eI LOTHNIZHEL

19. What is the correct polarity requirement when connecting a DC charger to a
battery?

CridarGammL L LOGTCarmpenut LOGTHVSHFBIL ST DenentaGLoCLITSI LIGTLIDD
Covewrig i FPUITRT (1LPeHTHBHBTEHLD 6THI7

(A) Positive to negative and negative to positive - CijiLo (LpemeTeniLs
THTpemaTu JLa)ID 6TH i LpemaTenut GBILD (LPEHGITU L G)ILD e85 HhH6V
(B) Positive to positive and negative to negative - Gpjo wpewasremus CoiLo
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(LPGHGTU JL_GHILD GTHFLD (LPGHETENIL GTH T (LPENGITU [L_GHILD (e85 H6L

(C) Both terminals to earth - @ p (peaTHMGTU LD [H6VE G IL T DeHa8THHV
(D) Both terminals to positive supply - @ pewersenaru jio CpiLo
LOGTEULPRIEU LT E)enauTshHe0

20. A 100 Ah battery is charged at 10 A. If the charging efficiency is 80%,
approximately how much time is required to supply the required charge?

100 Ah $mer GsrenTL LBearsevd 10 A LaTCattl L gHev LOSTCHRTHMLD
Qb Ewgi. LOGTCatmms et 80% 6Talev CHhenaITRT LOGTTL L SHend
aupmIsd CaTrmTs sTaaleare] Gurd CseneuLii(bLb?

(A) 8 hours
(B) 10 hours
(C) 12.5 hours
(D) 15 hours

21. Which undesirable effect is commonly associated with excessive overcharging of a
conventional flooded lead-acid battery?

QULPGSLOTET T LOTLIG6T OBTTL BT DOV LOGBTHVDHND 61T |5
K HLOTH LOGTCHTDOWLD C\FUIRIST CILITHIOITSH sIDLIHLD AT HLDLIGHETS
afenare] 6151?

(A) Electrolyte gassing and water loss — 10&@TLIGaMUT6L auTU | D (HOUTHGL LOHMILD B
Drprn

(B) Permanent increase in plate thickness - &L 19.&1 Hig 1oeT BIBHBHILOTS

NP B FH60
(C) Complete elimination of internal resistance — 2 i LOGTHEOL (LPLHEHLOUITIS

BRSSO
(D) Conversion of lead into copper — &TfuID G\FIDLITS LOTMISH6L

22. Why is repeated deep discharge generally harmful to a lead-acid battery?

ST IOV LOGTHVSNBS O\BTL [F1HFHI DLPLOTET LOGT 63 DEBHEM S
2 LS BI0151 6J6T QUITGIITES ShI% afewaraldsing?

(A) It permanently increases electrolyte density — LOGTLIGaTUPGT DIL_jdhHenui
BIbSILons AHSSEAGI
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(B) It increases the nominal plate voltage - &L 19 @7 GlLLFaTe| LOGTRTLHSH D5 S
R B BHDBI

(C) It promotes sulphation and reduces service life - FLCLIDDGHMS HFHHFHH1
LIIGTUTL (B <3l (DTS HeODEBED I

(D) It converts the secondary cell into a primary cell - @ressrLmib Hewev
LOGTHVH B (LPHGTGOLD LOGT HGULOTSE LOTHMIEDF]

23. What is the main purpose of trickle charging in a suitable rechargeable battery
system?

QT sLoret 16TLOGTCaTDD LOGTH DIeHIDLILTL HeOmhd 0T H
LOGTCaIOWSH T (1pdHus CBTEHBLD 6TeT60?

(A) To maintain the charge against self-discharge - saresldFenguirer

Llerat masEseng FHOFUISI LOGTCRTDDEHMBLI LITTLOFE 3560

(B) To force maximum discharge current - iFsLi’F 1l@TRIMES
LOGTCRTTL L GHe0d eUeISSBL L TUILOTSH 6IDLIHS5IH60

(C) To reverse the battery polarity — LOGTHUSHH T (LPEHETSHSHGTEHLOGHII LOTDMISHEV
(D) To remove the active material from the plates - s&bBal'OBHHHI ClFwDLIHLD
QT HEWGIT (I HH6V

24. In which battery type is controlled equalisation charging commonly used to
correct differences in the state of charge between cells?

LOSTHVSH T HeslBHest LOGTHLI LigHBehBHenL Gui LlaTCGarmm Hemnsv
Coumiir(h senerd FRGFU IS L HLILIBHSSLILIL L FLoBenev LOGTGaTHDLD
CUITHIAITS 6THS e emBUT LIGTLIHSHSLILIHEDSI?

(A) Non-rechargeable alkaline cells - 15a@w(hib LOGTCarpwLd GlFu' s (1piguirs
HTTHBRGHLD LOGIT HEUBIGBGIT

(B) Suitable flooded lead-acid batteries - GlurrgBLoTeT Hyar LOGTLIGT HTFUI
IOV LOGT HGUBIHGIT

(C) Primary zinc-carbon cells - (1p56iTemLo F15HFHBTSH HTTLIGT LOGHTHEURIEGT

(D) Single-use mercury cells - sa(ppenm LwiGTLITL (H LITHTF LOGT HeURISHET

25. Why should a battery be disconnected from its load when it reaches the
manufacturer's specified minimum discharge voltage?
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L&rH6ULD © PUGFwITaTi S L SeOmBSLILF LOGTETDES LOGTIRTLHDHHHND
AL U JLoCLITH ] LOGTFHeLOUTO HBF I FIa5sTIq SHBLIIL. (CELIGRTIG U FHTTGRTLD
GTaTGoT?

(A) To increase the electrolyte volume - LO@TLIGOTUPGT HTDHaITenat DS %%
(B) To prevent excessive discharge and possible cell damage - Lswauiresr

10&Tes MESLD LoWMILD LOGTHVF CFBdbenHd H(DH5%

(C) To increase the battery's rated voltage — 1faT&H6LSH T LoHL I DL’ L
LOGTT (P BHeND b B %%

(D) To eliminate charging losses — LO@&TCaTm® RLPLIL jFHewaT Bk

26. A battery receives 125 Ah during charging and subsequently delivers 100 Ah
during discharge. Determine its ampere-hour efficiency.

a(h LOGITHeVLD LOGBTCRTmMSHHATCLITHI 125 Ah 1eTa T L GewsL1 Qumidngi.
Lisrary LOaTefmasssHearCLimrgi 100 Ah aupniEngl. BT QpLdL Puij-Loasst)
FHmenard HeTdhd(h 5.

(A) 60%
(B) 70%
(C) 80%
(D) 90%

27. Why is watt-hour efficiency generally lower than ampere-hour efficiency in a
rechargeable battery?

156mOGTCaTMD LOGTHVSHeV Tl —1o6ws et LT 161TS QDL 1T - LDGHT)
BEnTOTL& GHHDOOUTH BHLILIBDHTCT BTTGTLD GT6T6oT?

(A) Discharge voltage is generally lower than charging voltage - L0&Tar Mm%
LTS BLD CLITHIOITS LOGTCRTHD LOGTRT (LS BHNSATLd SeHDAITS
BwLiigi

(B) Battery capacity is always zero during charging - 10arGarmmaHearGLimg)
L&THeS F&T TLICLITSGID FLfuwioTs GBLILISI

(C) Current cannot flow during discharge - 1fararmasgHarCLirg tharCerm L b
LITWI (LPIGUITSHG]

(D) Voltage has no effect on energy - QpMmedsv LOGTTLPSSHHDS 6THDHID
STHEBUPLD BGLVTH]
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28. What is the likely effect of excessive battery temperature on its internal chemical
reactions and service life?

LOGTHVBHGHT ORILILIHeH6V DiaTe) (I AHBFBLOTGIDCLITHI HHGET 2 L1
Coudlufuicv afenrarseir opmId LiieTLITL (B Qpu ja1flsL GFMLIL ddn 1911 @ eneTe |
61517

(A) Chemical reactions stop permanently - Goudufuicv afenetseir HIHBILOTS
Barmia?(bLb

(B) Chemical reactions accelerate and ageing generally increases — GauduPuicv
afenaraer CausoenL bl CUITHIOITEF Fende| HBHHTFHSHLD

(C) Internal resistance becomes exactly zero - 2 a1 LlGTHML LD eVILD
FLSUWILDTSLD

(D) Battery capacity becomes unlimited - 1f&@r&56vd HMET AITLDLIDMSTS LOTMILD

29. Which expression represents the state of charge (SOC) of a battery in terms of its
remaining usable capacity?

LOGT HUGH LOHApaTaT LILIGTLI(HSSHDTn 1901 HDeer g LI ienLufev ighet
LOaTCarmm Henevemuids (SOC) GMgLd FLoarirh 61517

(A) Remaining capacity divided by rated capacity, multiplied by 100 - i6gupeirar
Fmenar H L’ L. Hoestred a1Gdg1 100-3p6e0 OILIBIHSGHSHEL

(B) Rated capacity divided by terminal voltage — LoFin L'’ Hwenesr wpewesrut
LOGTETULHSHBH BT 1I(FHHIH6V

(C) Discharge current multiplied by internal resistance - 18Tt mds
LOGSTCRTTL L GenSU LD 2 61T LOGTHMLeOUIU LD CILITHHSHH6L

(D) Charging voltage divided by discharge time - 10aTCasrmm LOTaT1LPSSHD P
LO&Test BB GHISHTE DIV

30. A battery has an SOC of 35%. What is its corresponding depth of discharge (DoD),
assuming the same reference capacity?

6(h LT HVSHGT LOGTCTHD Hewev 35% YpLd. HCH SV |5 Smewest
DY LILIGHLUITSHT G\HTGRTLT6L HBHET LOGTDEHE pLPLD 6T61 101G ?

(A) 25%
(B) 35%
(C) 55%
(D) 65%
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Unit 02 : CELLS AND BATTERIES - SOLDERING OF WIRES - SWITCHES

VG 02 : G\FevsEar LoPWILd CLL L [P%eiT sLbL%er FTedL kI G\FuIge
Frafl_grspeir

ANSWER AND EXPLANATION

1. Which principle explains the conversion of chemical energy into electrical energy in
an electrochemical cell?

LarCauduiiey LOSTHLSHHL CouiFuTiicv pmmaev LOGTE@TTHMELTSH
LTHOLILIBHQUSHBTET g LILIGHL T C\BTETenND 6THI?

(A) Electromagnetic induction - LOGTHETHHS JTewTL 6L
(B) Electrochemical reaction - 1f&rCeudufuicv afener
(C) Electrostatic induction - 1f&@THenevd FHT6HTL 6L

(D) Thermoelectric effect - Gaulnder afeneare)

Answer: B

Explanation: An electrochemical cell converts chemical energy into electrical energy
through oxidation and reduction reactions occurring at its electrodes. Electron transfer
through the external circuit produces electric current.

afargsid: OarCaiFuuiy 1OarswsFev  LOGIIPeaTSHaTeL  BewL GLmid
WaEFNCarmmid  wPpYid RPHEH  afewarser dpevd CarFufuiL PpHmeL
LierarTHmeLTds LLTHMLILIHEDGI. Cleua L DF FDHYL 6TCLEL TTGTHET [HHBI6UIBTCV
LO&TCRITL L LD © (HeuTHEDSI.

2. Consider the following statements about primary and secondary cells:

1. Primary cells are generally non-rechargeable.
2. Secondary cells can be recharged by supplying external electrical energy.

(LPBHRTGHLD LOPMILD BTGRTLTLD [He960 LOGTHEUBISBAT GYBTL FLITGT LIGT6(HLD
I DDIHBEHNTS B I6HTBSH6 [LD:
1. (IpBHATOLD LOGTHUBIGHATLT QLT IeuTs 1063T([HLD LOGTCarmmid G\Fu it
LPIQUITS ).
2. Oauaf'iw LOSTETTHMENEL QULPBIGHOISET (LPGULD BT GRTLTLD HeWev
LOGTHeUBISHGIT LO6T(HLD LOGTGaTHMLD G\FU I 16VTLD.
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(A) Statement 1 only - 9= ®m1 1 1oL"(H1b

(B) Statement 2 only - g» mm1 2 oL’ (H1b

(C) Both statements are correct — @ In DNIB@BHLD FPUITGTD6
(D) Both statements are incorrect — @h In DNIFG@BHLD HAIDTRTEHG

Answer: C

Explanation: Primary cells generally use irreversible chemical reactions and are discarded
after their useful discharge. Secondary cells use reversible electrochemical reactions,
allowing repeated charging and discharging.

aPaTSsBLD: (LpFaTenLn LOaTHRIGN CLTgieurs 18ams CouRuuicv afenerseir
BOLOILINIOISHT Dieupenm 16a@sT(HLd LOGTGaTMMLD C\Fu' Lt (1piguiITI. BIGsTLTLD
1696V LOGTHBISHT6 166TSHIn 19 U1 LOSTCRISHU T IL @PeneTH6T HewL CILINIOIHT6
Licupenm LOGTGTMMLD LoWMILD LOGT T DEELD GlFu N IGUTLD.

3. In a fully charged lead-acid cell, which materials form the positive and negative
plates respectively?

apiapenLowitds LOGTGarmLD GlFu i’ L srfus Sndev learasevsHev Cpio
LomMILD 6THLD HHHBT (LpemmCut 6THBHLI GUITIHL BTGV HLOHEIGTETGHT?

(A) Lead and lead peroxide - @&mfusb ommib srfus QLigrgens®

(B) Lead peroxide and sponge lead - &rfus GlLigrdhena(® LoMMILD BI65T S 1696175
STIWLILD

(C) Zinc and copper - $15S5BTSLD LOOMILD G\FLDL |

(D) Nickel and cadmium - Bdame0 LopmiLd ST 1OWID

Answer: B

Explanation: In a fully charged lead-acid cell, the positive plate contains lead dioxide
(Pb0,), while the negative plate contains spongy lead (Pb). Dilute sulphuric acid acts as
the electrolyte.

afardsaid: wpepenowits LGTCarmmLd ClFunui’ L. srfus dmdev LOETHVGH 60
Coing 50 &1 ew_psmFLTapid (Pb0,), e1Hind HHH  HIHT HienaT
srfwissTeid (Pb) Dewiopgieireng). Biss Hbss O LOGTLIGN WITSS
ClFwicvLIh Ewg1.

4. Which electrolyte is commonly used in a nickel-cadmium secondary battery?
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[P&H-BTLLOWILD BTGSSTLTLD B0V LOGTHGHHD CIITFIeTHL]
LSTLBHSSLILBLD LOSTLIGT 61517

(A) Dilute sulphuric acid - Bi%% HbHs Didevid

(B) Hydrochloric acid - enam GrrgGanrifd Sibdsuid

(C) Potassium hydroxide solution - Qlur’ L T1Fuib ewamL JTHmFBH HeOTF6L
(D) Sodium chloride solution - G#rgund FHCamreng(h HewIF6L

Answer: C

Explanation: Nickel-cadmium batteries use potassium hydroxide (KOH) as their
electrolyte. It provides ionic conduction between the electrodes and is not consumed in
the overall cell reaction.

aPTSHBLD:  HBEHU-HTLLOWID  LOGTHUBISTD OumLrfund el grdhenF(d
(KOH) sewggev LarLGefwnsls LwaTLbEDSG. DS LOGTLPEHETHGHS5S
@G welsalar QuisssEng afaudsdEngl. OCrTss  LOeaTsev
afemaruiey Bz1 BIETLILI(HeIHVem6v.

5. Which characteristic makes lithium-ion batteries particularly suitable for portable
electronic equipment?

WBUIL 5D LOGT T GIF FTHRTHIBEHFBD OSSUILD IS LOGBTHEUBISHET LOFe LD
QUIT(hSHLOTETHTSH B(HLIIBDHBTGT (LpdhEUILT LIGHTL | 6TSHI?

(A) High energy density and low self-discharge - 163 DML s LoHWILD
GHODHF HG T FeHFUITGT LOGT 651 M HBLD

(B) Very high electrolyte consumption - 1% ihs 1O0GTLIGOT Bisia]

(C) Requirement of continuous water replenishment - G\grL_ g1 B By
Cauewrigus Cpanel

(D) Extremely low cell voltage - 1053 GBS LOGTHG LOGTETAPHBHLD

Answer: A

Explanation: Lithium-ion batteries offer high energy density, relatively low self-
discharge and good rechargeable performance. These properties reduce equipment
weight and improve operating duration.

afar&sD: OSHUID DiaT LOGTHUBISGT DiIFH WMMeL DIL[S5F, SHeOmbd
BTG FHFUITRT LOGTRIMESLD LoWMILD FHG LOGTCRIDDI HDGT BUI DD
Q\BTT(HGTOTGT. DBV FTHAHHDT THL  GHODAUSZIL 6T, Hewr  CpyLd
GlFwicLLIL @ LD (1p1g E .
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6. What is the essential function of a separator placed between the positive and
negative plates of a lead-acid battery?

HTFW dev 1OeTHVSHT CHILD LoWMILD THFLod HH([HHBEHIHSH BenLUT6L
eaudssLILIB LIPLLmeler wpsBuis Liewt 6131?

(A) To increase plate thickness — $5L 19631 F1q LOWGT i F/\5H60

(B) To prevent direct electrical contact while allowing ionic movement - GpByig
LOGTOBTL femLid HHSHFH1 NLIGT BTHT BUISHSH®H HG)ILDHSFH6V

(C) To generate additional electrical energy - g» (H36L LOGBTGTTDHDEMGL D (HAUTHSGHHGL
(D) To increase electrolyte concentration - LO&@TLIGTUTGT G\FWemer FH %S HevL

Answer: B

Explanation: The separator prevents direct contact between opposite—polarity plates,
avoiding internal short circuits. Its porous structure permits ionic movement through
the electrolyte.

ofeargaid: LI LmeT  aTHCUH  1ferhareniou jgLur  HHbHHer  CBIgUITHS
CThaInsd SHS5H 2 GTOGTSNIGESH DRI GFDLILTLO) LITHIHTHIEDIBI.
DHHT  BIGTHIGNGT  HeoioLn |  LOSTLIGTUTeL Dl E6T  bBialsnG
ANDILDHEED 1.

7. During normal discharging of a lead-acid cell, which change occurs at the negative
plate?

HTFUI MOV LOGBTHVSHHT BUIGOLITRT LOGT DESSHHSTCLITSHI 6THILoG HHL 19 60
IMLI(HLD LOTHWLD 6117

(A) Lead is converted into lead sulphate — &rfunb srfus FeLCLILC LTS
LorHOLILIBED GBI

(B) Lead is converted into zinc oxide - STfuid SHIGHHBTEH pEHHIFLTSH
LorHOLILIBED GBI

(C) Lead is converted into lead dioxide - &rfuid STfus 6w DpFHenFLTSH
LorTHOLILIBED GBI

(D) Lead is converted into copper sulphate - &srfund sy FeoCuil s
LorHOLILIBEDGI

Answer: A
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Explanation: During discharge, spongy lead at the negative plate reacts with sulphate
ions and forms lead sulphate (PbSO,). Both positive and negative plates gradually become
lead sulphate.

aParssmd: LOGTAMMESSHATCLITSHI THILOS HHLIQEVIGTET BIGHTIIGHCTS HBTFUILD
FCLL SalsepLar afemern bz @i FoCuLlLrs (PbSO,) wrmidnag.
ilarastmassHer Gumrgi Chin opmid 6THiing 55 H6T @rewnt(hid Lig LI g uiTd
& FOCLILL TS LoTmIHETm6T.

8. A battery rated at 60 Ah is designed to deliver a constant current of 3 A under its
specified rating conditions. What is its nominal discharge duration?

60 Ah et GlErenTL 1faTSH6VD G L oF T (B HLbsenarsaisv 3 A
LOTOTS LOGTCRTTL L $end ULPBIGEDSI. et GlLyere LisTatneas GBib
GTRIAINTR?

(A) 10 hours
(B) 15 hours
(C) 20 hours
(D) 30 hours

Answer: C

Explanation: Battery capacity is the product of discharge current and time. Therefore,
t = C/L time = 60/3 = 20 hours, assuming the specified rating conditions and
neglecting practical variations.

afarssid:  arswsSar bl Twij-oewnl  Foer  eTerLgl OGN DSBS
10eTGarm L 1b ommid CrydHer CLihEssMLIVET 2pGLb. eTar(Ca, Chyid = 60/3 =
20 wewf Cpud. GSPLNI L wHnI B Bubsemnetsar CLITHHBHINIHTE LD
BEOL (P LOTHILIT(HSHET 1 |DAHESHISBBLILIHIBTER LD HHSLILIHEDII.

9. A 12 V battery has a rated capacity of 40 Ah. What is its nominal stored energy?
12 V ifastestipssiptd 40 Ah Emapid GlErentL LT HGHT GILiITare]
CaFOGHELILL L. pDD6L 6T6 I ITe?

(A) 120 Wh

(B) 240 Wh

(C) 360 Wh
(D) 480 Wh
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Answer: D

Explanation: Nominal battery energy is calculated by multiplying voltage by ampere-
hour capacity. Thus, E = V x Ah. 12 x 40 = 480 Wh.

aPEBLD: LOGTHLSH T CILILITaTe | DDMENeVS HETHEL. LOGT T(LPSD BB LD
QDL w1 -Lo6wT Fmenestu jLb GLihdd Couesst(Hib. 6Tear(Cau, 12 x 40 = 480 eurL.
LDGYIT .

10. Why does the terminal voltage of a battery decrease when a load draws current
from it?

6(H LOGTFGHLD LOGTH6VdhH O HbGI LOGTCTTL L GHensLt GILmidGLITS Digheir
(PG LOGTSTLPSSLD SHeDMOUSMHTGT HTTCRTLD 6T6I 6oT?

(A) Increase in electrolyte volume - 10GTLIGOTUTGT HeTDHeTe| Didh ST SHH60

(B) Internal voltage drop due to internal resistance - ® &1 LO@THeHLWIT6L 6yMLI(HLD
o 6t LfaTarLpsD AT LpFSF

(C) Increase in electrode surface area — LOGTIPEHGTLT LITLILIGTS) | DS H60

(D) Elimination of chemical reaction - Goudufuiey afenat wpmPeVILd HBHI%H6L

Answer: B

Explanation: When current flows through a battery, an internal voltage drop occurs
across its internal resistance. Hence, terminal voltage during discharge is lower than its
open-circuit voltage.

afergasid: GTHvGHeT eufuwirs WerCarmid LrtupbGLUITSI USST 2 6
LST LUV LOGTes LSS aTLpFF eI BEwGI. 6TarCau, LaTalmab%sHer GLirs)
(PGS LOGTGTLPHSBLD MBS FMMI LOGTRTPSHBHHMBATL I GeDDUTSH B(HAHBLD.

11. What is meant by the self-discharge phenomenon in a rechargeable battery?
18t (H1d LOGTCHIHDLD G\ FUNLISTn 19 U1 LOGBTHVBH GV H65T 651 FeOFUNTGT
LOGT G MESBLD 6TGTLISHGT CWIT(HET 6TesTes?

(A) Loss of stored charge even without an external load - GleveL i j» 16 TFHEMLO
@sveurtoCeuGt CFLOSSLILIL L. LORTE)TL L LD SHeHMH6V

(B) Complete reversal of battery polarity - LOaT&HeLSHeT LOGTLPEHRTSH HGITEHLD
(LPLHPGHLOILITS LOTM)ISHGV

(C) Increase in nominal capacity during storage - CFLO N IarCLITGHI CLigare)
Swer dBaf5He0
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(D) Permanent increase in terminal voltage - wpewar LOGTTLHSHLD BIBHSTLOTS
B 5/ % FH60

Answer: A

Explanation: Self-discharge occurs due to internal chemical reactions and leakage paths
even when no external load is connected. Its rate depends on battery chemistry,
temperature and storage conditions.

afardain: Ceuealip LOGTFHMD BeNeSTIESLILILTS Benevulevid LOGTHeUSH T
o liyw CouFufuwisv afewetsmer wpmid sFa) eufsermmer CaFddbesin’t
LOGTE)TL L LD Se®DaIFI H6T a3 FenFuimer LOGTalmESLD eTaTLILIBLD. BFar Calsid
1leTHVBHHT Carihuuiey SewioLi |, QauliBenev tommib CFdLn | HenevsenanrLi
QUITMIGH BB 1.

12. Which battery arrangement increases the available ampere-hour capacity while
maintaining the same nominal voltage?

91C3 GILgere | LOSTRTILPSSHMBLI LITTLONGHLIG FHenLdHLD DpLbL 1 —Locwsf)
BDenarT HBHFEGLD LOGTHL DeHERTLIL| (LPeHD 6THI?

(A) Series connection — G\HTL [ BewewrLi |

(B) Parallel connection - @ewewr Gewewrin |

(C) Open-—circuit connection - HmbsH FDHMI BeWGHTLIL |
(D) Reverse-polarity connection — 6T Lpenaesr RenesrLiL |

Answer: B

Explanation: In a parallel battery connection, the voltage remains the same while the
ampere-hour capacities of identical batteries add together.

afardsain:  PCr  OGTRTIpSHBLD  OIBTRIL  LOGTHEUBIGGT  BeHGRTUITS
BenentdGLOGLITFI OLoTSHSD LOGTTLPSBLD LOTMTLOGD B)(HHGLD. DHGITV HeMN63T
LU IT— 106 HMeTHGT 6GBTMIL 6T 66T M)1 CFIHII D1 B SLD.

13. A battery rated at 20 Ah is discharged at a current of 10 A. What is the
corresponding discharge rate?

20 Ah Fmer GlarenTL LHerseuid 10 A LOGTCaTTL L $HeL LOGT e DdHSHLD
QLB EwGI. SIFDSF LOGTRT VIS HTHLD 6T 10IaTe ?

(A) C/4
(B)C/2
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(©) 1C
(D) 2C

Answer: B

Explanation: C-rate is the discharge current divided by the rated capacity. Here, C —
rate = 1/ Capacity = 10/20 = 0.5C, which is equivalent to C/2.

aPargssLd: C-aTsLd 616G LOGTaNDES LOGTCRTTL L G0 LOGHT3H6Vd5H 65
QLwirens HM&TTeL UGSHHILT QUPLILIBLD LHLILITGLD. BmIg 10/20 = 0.5C.
Iigreug| C/2 10T mds aTsHLb.

14. In a standard DC battery connection, what does the positive (+) terminal marking
identify?

Benevwiret GCrifarGarTL L LOaETHev enantLiLev (+) eTarm SHUTH 6Tenmd
SBSEDSHI?

(A) Negative electrode terminal - 61d)jip LOGTUIpeDGT (LpeWGITUILD
(B) Earth terminal - fov @ewewtiin | (pewesTILILD

(C) Positive electrode terminal - Gpjio LOGTLPEHGIT (LpeHGTUILD
(D) Electrolyte filling point - 1ierLiEea Byl b @i_1b

Answer: C

Explanation: The positive terminal is the terminal at higher electrical potential under
normal operating conditions. Correct polarity must be observed when connecting
batteries to avoid damage.

afardsaid: Guisoumer GFweoT iyarCLTSI IHs IOSTaT1IpSS HaneveniLids
QarentL (pewast G (wpewat eTRTLILIBLD. LOGTHUBIE®ET DenesstahSLOCLITSI
Ffwiresr  1&Tpenastd  Barewnoemwits LiarLmn  Garenr(b.  Bevenevbliest'sv
FTHTBIGHGT (CFBHLOGHL UIGUTLD.

15. Which condition is most likely to accelerate hard sulphation in a lead-acid battery?

ST 6L 1OGTHGHHD B @TLoTeT FeLGLDDLD afenTairs srmLIbaIsNG
D3 eum i jeirem [Henev 613517

(A) Maintaining the battery at the recommended charge level - Lifbg1IenrdHLILIL L
LBarGermm Hemnevu e LiFTLof % %560

(B) Keeping the battery continuously undercharged - 1fsirsevghenssd CIHTL [HII
Curdws 1OGTCaTOWLOGTY) 96 IHH HdbHeL
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(C) Using the specified charging voltage - W' P i’ L 1farGearpm
LOGTRT(LHSSSHENSLT LILIGTLI(HSFH1H60

(D) Maintaining clean external terminals - GauefLn y» 1peweTHaaNS
SMLIGHLOWITSELT LITTLDF % FH60

Answer: B

Explanation: Prolonged undercharging allows lead sulphate crystals to grow and become
difficult to convert during charging. This reduces the effective plate area and battery
capacity.

ofengaid: parLsrevd Curdur 10GTCaTODIOGIN)  audhEHHLILIGTE HTFUd
FooCCL LI HBIS6IT CufgrEe LD %19 GSTLOTFR JLD 9 (HEUTHBTMGT.
LOGSTCRIOWSFGTCLITHI DHarmenm 156T(HID LOTHMINIZI HIGRTLOTHDGI. BDHEIT6V
Larupeneruier G\FuieLLIBLD LITLILIGTa LD LOGTHVH SDEILD HeHMDERBTMGT.

16. During charging of a lead-acid battery, the direction of the chemical reaction is:

& v 1OeTHVHMSH LOGTCaTmmLd C\Fuu oCLTg Caltbuuisy afener
BOLOILIMID FewF T IIT)I DHeHLOEDSI?

(A) Same as the discharge reaction - 1fsrafmdhs afewar BenLGlLMid HC
FHenaFuTev

(B) Opposite to the discharge reaction - 10&@TaNMES QeSS 6THTHHmFUT6L
(C) Without any chemical change - Gaudufuiev ormmideTny

(D) Only at the negative terminal - 6110 (pewesTufsev oL (HLb

Answer: B

Explanation: Charging supplies external electrical energy that drives the reversible
chemical reaction in the opposite direction to discharge. Lead sulphate is converted back
into lead dioxide and spongy lead.

afardsain:  IORTCarmmasHarCLTg  Geuafliyp WararmHmed  aupmisLiLl (b
10T S afewardd THidHeanduley 10ardam gui Caifufuicy afener
B GILImIBEDG1. HTFUI FOCLIL 16651 (HLD HTFUI 6HL I FLTHA LD [HIGWT % I6H6T
STFUIOTEA LD LTHOLILIHEDF ).

17. Which parameter is maintained constant in the constant-current charging
method?
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LomTS LOGTCTTL L LOGSTCHTHD (LpemUTEL 6THS HeTa |(F LOTDTLOGV
LigmofSSsLILIH En g ?

(A) Charging current - 10GTGarmm 10erGestrL LD

(B) Charging voltage - tOarGarmm LOaTes(LpdHLD

(C) Electrolyte temperature — 1f&rLIGe uTar GeuLiLiBenev
(D) Battery internal resistance — 1L0&@T%H6L 2 _6IT LOGTSHeWL

Answer: A

Explanation: In constant-current charging, the charging current is maintained at a
predetermined value while the terminal voltage changes as the battery becomes charged.

aYeardsaLd: LoTwrs LOSTCarT L 1iaTCarmm (wpenmuisv iarGarmm esrGermL L Lb
wpardn LigCQur  Fiewmuissi’ . e LgmofssiibEngl.  Oarseuid
LOGSTCHRTOWLD LU LOCLITSHI USGT (PG LOGTRTLPSHLD LOTMIHD G .

18. Which feature characterises the constant-voltage charging method?
LOTWTS LOGTET PSS LOGTCRTOM LPeHOUTST (LPSHUILT LIGHTL| 6TSH1?

(A) Charging current increases continuously without limit — 1fearGermm
10aTCarT L 1D bl Peirn) Q)BT g1 HH 5 g H60

(B) Terminal voltage is maintained at a specified value - (peners LlsTesT(LpSHSHLD
GO L oS P6L Ligmiof s (h %60

(C) Battery is charged without an external source - Glouen y» Ll@TeLpeLLOGETNS
LarCarmmid G\Fu 15 6L

(D) Electrolyte is replaced during every charging cycle - 6pa1Gaump tlaTCarmmad
FLEMFUTWILD LOSTLIG eI LDTHN)IZHEL

Answer: B

Explanation: In constant-voltage charging, the charging voltage is controlled at a
specified level. Current is initially higher and gradually decreases as the battery
approaches full charge.

afarssLD: LoTWTS ST LSS LOSTCaTDD (Lpenmmuiey LOGSTCaTHD LOSTRTLHSSHLD
SO L Demafey  SLOLULBGSSLILBHEDSG.  WrbLgHev  larCenT L b
NBHLOTH  D(BbHSHI, LOGTSHD  (LpLpenowits  LOSTCarmmLd  ewLujbGLiTg)
LIQ LI UITHS SHeHDEDSI.
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19. What is the correct polarity requirement when connecting a DC charger to a
battery?

CrifarGarmL L 10aTCarmplenit LOSTHVSHIL T BenewTdGHLOCLITSHI LIGTLIDD
Covanisig w1 FPUNTGT (LPEHGITHBHRTGHLD 6THI?

(A) Positive to negative and negative to positive - GBjLo 1pewesTenis

TH T LPem&TU JLg)ILD 6T (Lpewestenut GBILD (LPEHGITU L GHILD (368560
(B) Positive to positive and negative to negative — Cpjio (pewesrens GpiLo
(LPGHGTU JL_GHILD GTHFLD (LPGHETENIL GTH T (LPGNGITU [L_GHILD (e85 6L

(C) Both terminals to earth - ®p (peaTHMGTU LD [H6VE G IL T DTS H)
(D) Both terminals to positive supply - @ pewetsenaru jio CpiLo
LOGTULPRIEU L GT E)eeuThHe0

Answer: B

Explanation: Correct polarity requires the charger's positive output to connect to the
battery's positive terminal and its negative output to the negative terminal. Reverse
polarity can cause damage or dangerous current flow.

afarsasi: LOGTCarmPuier Coiw Geuafuf®h Lhearssusgder GBI (peneru jLgLb,
i Qeuafui® aHiw  weweruaind eenrdalir  Ceuant(bLb.
THFULPEHGITUITS BHeRTLILIG ] LOSTFHDMIF CFHdamnBU LD LIS BTG
LOSTCTTL L gengu LD 6IMLI(H'S%SHGUTLD.

20. A 100 Ah battery is charged at 10 A. If the charging efficiency is 80%,
approximately how much time is required to supply the required charge?

100 Ah Fmer GsrenTL 1Bersevid 10 A LTGerTL L gdev LOaTCaTmmLD
QB EwgI. L0GTCatmms Swer 80% eTalsv CHhenaITET LOGIGTL L SHend
w15 CarrmuTs sTaualeare] Gurd CseneuLii(bLb?

(A) 8 hours
(B) 10 hours
(C) 12.5 hours
(D) 15 hours

Answer: C

Explanation: Charging time = Battery capacity / (Charging current x charging
efficiency). Thus,t = C/ (I x 1) 100/(10 x 0.8) = 12.5 hours, neglecting additional
charging-stage effects.
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afargad: LOaTGarmm Gourid = 1haraws Swear | (10arCarmm LOe&TGerm LI x
LOarCarmmsd Hmer). eter(Cau, 100/(10 x 0.8) = 12.5 wewl! Cwrb. Io (hHev
LOSTCRTHD [HeneuEHalaT HTHBLD 1 |IHes  SBBLILIH BN 1.

21. Which undesirable effect is commonly associated with excessive overcharging of a
conventional flooded lead-acid battery?

AULPSHLOTET FFart LOGTLIG QETeRTL. STl DOV LOGTHVDHND 66 [
131013 1OGTCRTMDLD C\FUIRISTE CILITHIOITS FDLIBHLD O (HLDLIGHHTSH
afeneara] 61517

(A) Electrolyte gassing and water loss — 10a@TLIG U6V aTU | D (HOUITHGL LOHWILD B
Dot

(B) Permanent increase in plate thickness - &L 19 &1 Hig 1oeT BrBHBHILOTS
SELEIEETY

(C) Complete elimination of internal resistance — 2 i LOGTHEOL (LPLPEHLOUITS
BBISSH60

(D) Conversion of lead into copper — &rfuid G\FIDLITS LOTMISH6L

Answer: A

Explanation: Excessive charging can cause electrolysis of water, producing hydrogen and
oxygen gases. It also increases temperature and water loss, accelerating battery
deterioration.

aPardEsELD: DHee|dhG AFsoTar LOGTCRIMDSHTV B LOGTSTTDLIGLILIGHL HI]
QDL TNGT LOMMILD pdHF QT U jSHE6T ©_(HeuTHarmet. GLogpid GlauLiLiBenev
I1F& B35 B DLpLi | TDLIBaBTD LOGTHVSSRT Fanda| afenTalenLEnsI.

22. Why is repeated deep discharge generally harmful to a lead-acid battery?

ST IOV LOGTHVGH MBS O\BTL FHFI LPLOTRT LOGT &5 mdhBDHHMNS
2 LB I0IG] 67T QUITHINITEHS HBIG ATeHTOTEEDII?

(A) It permanently increases electrolyte density — LOGTLIGTUPGT IL_FhHemui
BrbsILorTs AHBsF BB

(B) It increases the nominal plate voltage - &L 19 @1 GlLLFaTe| LOGTRTLHSHDH5HS
N B BHDBI

(C) It promotes sulphation and reduces service life - FeLCLIDDGHMB AHFHH G351
LIIGTUTL (B Qb (96T SHeOMEBEDFI
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(D) It converts the secondary cell into a primary cell - @ressrL_Tib Hewev
LOGTHVH D (LPHGTGOLD LOGT HGULDTSE LOTHM)IEDF]

Answer: C

Explanation: Repeated excessive discharge promotes hard sulphation, active-material
degradation and possible cell reversal in weak cells. These effects reduce capacity and
shorten service life.

afargaid:  OBTLiBFG LOewBWITar LOGTalDEED  CFUINISTE)  Flq GTLOTGS
FCGupoid, OFwwu®Bd Cumrmersr Fnge| WOMHID  LVSTGTLOTGT
LT HUBIS  1O@THVS SHiHaULLTHDLD CLTGTDE®I GIMLIL GUTLD. BTV
LOGTHVG HMGT HOMBFGI LIIGTLITL (h bl (6T GSeHDEHDII.

23. What is the main purpose of trickle charging in a suitable rechargeable battery
system?

QT sLotet 16TLOGTCaTDD LOGTH DIeHIDLILTL HOmbhd 0T H
LOGTCaIOWSH T (1pdHus CBTd:mLD 6TeTew?

(A) To maintain the charge against self-discharge — araldFenaguirer

LlaTas maEBSHS FHO\FUISHI LOGTCHTODE BT LIFTLON %360

(B) To force maximum discharge current — DiHsL"F LOGTesT DSBS
LOSTCRTTL L GHe0D eUIGSL L TUILOTSH 6IDLIHS5IH60

(C) To reverse the battery polarity — LOGTHUSHHRT (LPEHETSHSHGTEHLOGHI LOTDMISHEV
(D) To remove the active material from the plates - s&EbHBaOBHHI ClFwiDLI(HLD
QT HEWGIT (I HH6

Answer: A

Explanation: Trickle charging supplies a small controlled current to compensate for self-
discharge and maintain charge over time. Its settings must be suitable for the particular
battery chemistry.

APTHBLD: BT FeNFUITRHT LOGT WIBBSHBTV FDLIBLD LOSTETL L  BLpLienL
FHCFUIgI  10aTaugsHar  1OGTCarmm  Hewevenuwils LgmofEEdE  GHODbhD
Sanafevrer sSLOHLULGSSLLLL  WO&TCamL LD  eupmislibEDS). Doer
SiewioLn | LesTUhSSLIBD laTssFar Cauhuuiy aIwEHES THDHTH
B H535 Cer1607 (HLD.
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24. In which battery type is controlled equalisation charging commonly used to
correct differences in the state of charge between cells?

LOGTHVBH T HeslBHest LOGTHLT LigHBehBHenL Gui tlarCGarmm Hemnsv
Caumir(hsenerd FROFU IS L HLILIBSSLILIL L FioBenev 1OGTGaTHmLD
CUITIOITS 6THS e IeHHUTV LIGTLIHSSLILIHEDSI?

(A) Non-rechargeable alkaline cells - 15er(hid LOGTGaTMWLD G\FU NI (1p1g UITS
BTTHBHBTGHLD LOGT HEVBISBGIT

(B) Suitable flooded lead-acid batteries - GWirhgBLoTeT Hrarl LOGTLIGT HTFUI
DOV LOGT HGUBISHET

(C) Primary zinc-carbon cells - (1pSH6iTemLd F15HFHBTSH HTFTLIGT LOGHTHEURBIEGT

(D) Single-use mercury cells - spuppemm LwiGTLTL (H LITGTF LOGT HeVBIGHET

Answer: B

Explanation: Controlled equalisation charging can help balance cell charge levels and
reduce stratification in suitable flooded lead-acid batteries. It must be performed
according to the manufacturer's instructions and is not suitable for every battery type.

afargaid: Cumpggorer Hrar larLGel &Tfus  Sndev  LeTHLBRIGT6L
SLPLILBSSLIIC L FioHenev LOGTCRIMMID HesT'SHat LOGTHEVLT  LIgH BT T
1aTCarmm Coumiim(hsenearu b OsTLIGUTGT HBHESL LTPewaiu b Genmdhs
2 gaAngl. 2 pugwimerfar anfipenmaateriig wl HCGw senetd OlFunL
Couaist(hLb. 6T6LGUT 1IN LOGTHUBIBE@HHSLD Dd1 CIIT(HHSTI.

25. Why should a battery be disconnected from its load when it reaches the
manufacturer's specified minimum discharge voltage?

Li&Ta6eVLDd © PLIGHuITeni G L GHmBBSLILF LOGTGT DS LOGTRTLHDH DS
AL JLOCLITH ] LOGTFHeLOUTO HBFI FIewsTIq ShBLILIL. (CaLIGRTIG U FHTTGHTLD
eTGT G ?

(A) To increase the electrolyte volume - LO@TLIGOTUTSRT HTDHaITenat DS %%
(B) To prevent excessive discharge and possible cell damage - Liswauiresr

LOaTes MESLD LoWMILD LOGTHVF CFBH B H(HD5%

(C) To increase the battery's rated voltage — 1faT®H6LSH T oS P L1’
LOGTRT (LS BHeND BB %%

(D) To eliminate charging losses — LO@TCaTmm RLPLIL jFHenaT Hhsh

Answer: B
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Explanation: Continuing discharge below the specified cut-off voltage can cause
irreversible degradation, cell reversal in battery packs and loss of service life.
afardaid: SO L Bnigs OSTenIpsSssSNGdh Elpd LOGTETDESDHMBS
QBTL BBV LOGTIpuITES Fenda|, LOaTHS CBTHLILIL Fov LOGTHRBIS 6T
SIBRULLTHDLD LoPMILD LIIGTLITL. (B Qb [6IT SHeHMBHL pHUIGNHa GIMLIL GUTLD.

26. A battery receives 125 Ah during charging and subsequently delivers 100 Ah
during discharge. Determine its ampere-hour efficiency.

a(h LOGITSHeVLD LOGBTCaTmMSHHATCLITSHI 125 Ah 1faTa T L GewsL1 QumiEngi.
Lisrary LoaTafndsssHearCuimrgi 100 Ah apniEngl. BT QpLdL Pu1j-LoassT
SIS SH6aTHEE(h %,

(A) 60%
(B) 70%
(C) 80%
(D) 90%

Answer: C

Explanation: Ampere-hour efficiency is the ratio of ampere-hours delivered during
discharge to ampere-hours supplied during charging, multiplied by 100. Therefore,
nAh = (Ahdischarged / Ah charged) x 100. (100/125) x 100 = 80%.

aPardsid: b Nwif-1oew Hwer eTaTLIg LOGTRTDEBESEATCLITSE] HewL dHLD
9oL Nuwif-1oewf oFLienu LeTCarmmsSSarCLTg eupmisi i’ L. QpLdi Puij-Loesst
BTGV UBHBHI 100-p6eL OILIBIHSHMUBTL HewL b, eTar(Cau, (100/125) x
100 = 80%.

27. Why is watt-hour efficiency generally lower than ampere-hour efficiency in a
rechargeable battery?

156OGTCaTmD LOGTHVSHeV auTL —1o6w3 T CITSHI0TSH QpLDL U 1T~ LDGHT
BEnOATOTL& GHHDOOUTH BHLILIBDHTGT BTTGTLD GT6T6oT?

(A) Discharge voltage is generally lower than charging voltage - 1fararmdas
L& TeT LS BLD CLITSHIRITS LOGTCRTHD LOGTRTLpSBSNBATL_d GeHDAITS
BwLiig1

(B) Battery capacity is always zero during charging - 10arGarmmaHearGLimg)
L&THVS F&T TLICLITSGID FLfuwioTs GBLILISI
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(C) Current cannot flow during discharge - 1farasfmaasgsHarCLimg LarCGerm L Lb
LITWI (LpIg UITSH G|

(D) Voltage has no effect on energy - 9pmmedsv LOGTRTLPSHBSIEDS 6THbD
STHAHUPLD BGVGUTH G

Answer: A

Explanation: Watt-hour efficiency accounts for both charge and voltage. Since the
average discharge voltage is usually lower than the average charging voltage, energy
efficiency is generally lower than ampere-hour efficiency.

afardaid:  eurl -oewl  Hwewerds  sasRBHLCUTSHI  LOGTEYTL L GBI 6T
LOGTRTUPSHBAPLD HewsTE:ED 6T(HSFHIGO\BTATATLILIHEDSI. LOGTaT DE:SDHHHTCLITSI
gy lereripssd Cumgiams OGTCarmms Fyraf LOaSTaT1psSdHmBaTL 5%
SEODAUTH B)HLILIGTGV DMV HMGT pldLMuij-1oewt Snenetalld GenDaITs
HHOLOED .

28. What is the likely effect of excessive battery temperature on its internal chemical
reactions and service life?

LOGTHVGH T OlULILIFeM6V DiaTe |dd B BLOTGHLDCLITHI DigeT 2 L1 |»
Coudlufuicv afenraraeir opmid LiiGTLITL (B Qpu [a1T'6L GFDLIL ddn 1911 aPen6eTe]
eTHI?

(A) Chemical reactions stop permanently - Caugufuicv aPenersmselr HIBHBHILOTS
Barmie(HLb

(B) Chemical reactions accelerate and ageing generally increases - GauguPuicv
afemarser CausloenL bghi QUITHIQITSHF Fense| HB B IHSBLD

(C) Internal resistance becomes exactly zero - 2 a1 LlGTHML 1LpDYeVILD
FLPWILDTGHLD

(D) Battery capacity becomes unlimited - 1f&r&6vd HMET AITLDLIDMBTS LOTMILD

Answer: B

Explanation: Elevated temperature accelerates many side reactions and corrosion
processes. This can increase self-discharge, water loss and degradation, reducing battery

life.

ofardgaid: AHs GauliBenev v Cahenanmm CauFuTuis afeneTHenan b
Dfny  afemarsamen b  CousliibhSH1EMEHI.  DBHHMV ST FeOFUITGT
LOarastmasmd, Bi oL wppid Fewse| ABSPGHI LOBTHVSHGET b [6iT
I EIENR
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29. Which expression represents the state of charge (SOC) of a battery in terms of its
remaining usable capacity?

LOGT HUGHV 16 HAPATAT LILIGTLI(HSSHSTn 19.U1 HD6NET g UL UT6D g6t
LOaTCarmm Henevemids (SOC) GMg@Ld FLoarir® 61517

(A) Remaining capacity divided by rated capacity, multiplied by 100 - 18supeirar
HWenaT HUI LI L HDestTey aGd31 100-3p60 OILIHIHSGHSHEV

(B) Rated capacity divided by terminal voltage — LoFi L’ Hwener (wpewesrut
LOGT RIS HHBT6V 611G FH6L

(C) Discharge current multiplied by internal resistance - 1faresf mds
LOGSTCRITL L GenSU LD 2 61T LOGTHMLeOUIU LD CILITHIHSHHL

(D) Charging voltage divided by discharge time - 1OaTCarmm LO@T@TLpSSHD B
LOarast mass GhIHHTeL L IFHDHH

Answer: A

Explanation: State of charge indicates the remaining available capacity as a percentage
of the reference full capacity. It is useful for estimating the battery's remaining operating
capability.

aPaTSHLD: LOGTHGH T OUoTSHSHd GV |5 Hmai &t UL IHoCLITSI 10FHpseiTar
LwistLb®SBEH g1 doatar FHEaTHC  0GTCarmm  Hewev T ILI(HLb.
LOGT HUGHV TRINIGTR | BMET LOSHAPGITTHI THTLIHS LOHLILIL BB 2 FHo |EDBI.

30. A battery has an SOC of 35%. What is its corresponding depth of discharge (DoD),
assuming the same reference capacity?

6(h LOGTHVSHGT LOGTCRTDHD Hewev 35% pLd. HCFH SV |F5 Fnewresr
DG LILIGHLUITSHI> QIBTEHRTLTGL ST LOGT DSBS DbLOLD 6T6L IR IGTE?

(A) 25%
(B) 35%
(C) 55%
(D) 65%

Answer: D

Explanation: Depth of discharge is the percentage of capacity already used. Therefore,
DoD (%) = 100 — SOC (%). DoD =100 — SOC =100 - 35 = 65%.
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