|sLcoq /isTeoq - Eloctaionl Ergineeting

BE- EcE /ETE

Answ et \(_9,1(
cA-IL
PART- A
Al | B attory clowsidieations: - : -
J/ Baf:lﬂﬁa
PrimoTy ww%lﬂ‘ﬁ
) 1
oud alkalint
Lmar\lgaaq Ejlcl:ﬂﬂ —"yov-
iexel —cod mivm
Those oxe - e M«P'mbw_a% Lattos: s
A.?.. Sl@hl-{:lmw& (y{, 59’Pma_'h)1:6 @
A  Seperat? PSR PWAUL?. wmomltane placed
Eetwﬁar«-allmﬁnq's owwda  owd ea:t:bmda,%mm
furesion oA a goporat?® M 20  keop ttw_ oo
ol ctwodes opoxt =) pm»anf\i aﬂzctucn-ﬂ alosr crronds
fa.| Tyresr o ¥ At Lpshesinl
Bakteses

- W@t /#loeded




Pl

2 tybaid
# tood  acid -
¥ Dy < chatged  loatioties

X nnarntanone? Qoo battoios

Fouy apl\m.m_ingea o{; tood - onid  Bakterwos C?—7
#The copasty 4 abovd  1O073F 4 i
—
% The coge s low
2 Tho wiomal resigtenee & Very low
? Tha ‘elinge ¥ obeusr 29V P@YC‘?H’gW"‘W'ﬁL
4 QWA CQVLD[:LﬁGV\f-

Tt oo Hwe Eypes ol totpodo bmmm.ma ove

#Silver —Zenc Tovpedo Barteiies
¥ primary qovpeds Bagtetiod

* SW«A_WU "ﬁ‘:»,q.peaﬂo Rockieucs

'Tu.x: Advoninges D‘ﬁ’ £ lweapserts  Lamp!

4 The e of te Lluotesans  tube 48
He meandestest lomp

s

(2)
ek woze Hhon

makonals  Vorions coloniad

id\u\_ﬁ w‘-:t‘amt Om_u wwﬁm.ﬂ ?Wﬂ"



AT-

A%,

Jurninions Moot C9_’>

Tx A6 the enorgq W the dorm og &ﬂwm Wiargs ...M,-wa.‘u‘“!z‘l
W ,%WM a  Jumirens \oo&d &J@MPD s T L; aﬂ.:wabec{ be
¢ and mooswiod WM Lumons, “Tho Vallw?—o% Luminons ‘elﬂ"f
2pe cidios Hio owtpit owndl QL&idE)’LLz 5€ a ?kuﬂr L"J’g"t
ALAowniee . |
Candle power G tevms o{ Aolid angle) \ 2)

Condle power 14 owt abselube Lk @ww‘}

\uminons Wkon™ )  egmal to  0.Q% condelas. T opreres lovels
A Light ‘.MJ:J dorvs of Hao P“ﬂ"‘:b emittad bﬂ a
condle 06 bpecific Sz ornd  consBimens

T4 15 dohned as WO of  lwmens
lowwg WA O wunid ,ua,uo'. Qyﬁlﬁ* W a ?m Airectdon .
lumens

tandle power cP= oy avgh e
Gaven ', - @'7
’GIMM ,QQMP Mm\,\j = oW
dianinons lmvwba — 357¢d
Qolwnkton' —
(@ lumiwons  flux B 4TI

~ ux 3Scd

i = 4-&09--1.'




Ao.

todiotad pur per wuit solid onle, i that  diteckion.
tor g - luwinows Slvre WV tongh o dalid ay\dla wtco}'ti-.o_n
. : : A4
Lu O 1 i a —
¢S mﬁ? + alw
Tt 2 waoswed W Condela
PART B
B).
Y : . 8
1| consbrnetion ond wm\uwﬂ prveple oﬁ laod ol bﬁi:t@,}t
Congbruesiony . €3]
Pba, ©
]
PO
Solubion | —
.8 ¢ oL I
fig. a atory i)

Luarminiona ~:hmm,)d:‘a§ @)
It B a naoswe ag-ﬂ:},\c, bﬁaw bor the Asonzeo
o‘ Lgl@ W (omMpPogision weh {sz, stondosd - {Qmp The Wmiions

wbensiyy of o ponk Sowe s dofmed os the lumivons Py




The vasions pasts of w gl I}S'a_tl:o,aa m'/

Poste place or_pveds: T4is lood powside CPbO, ) plate
o4 chocolate dart brown  cploug -
tothode’ Tets mods up of pue load Cpb) with Jrey ol
Elostolyte For o hocomary chomital action  agmeons
solugion of swlphwtic oeid €80 s waed as om elocbolybe,
Sepenkors: The positive ond  megakve plotas az aveonged

and  oxe plawd a,@,taahnbwbl Tho seperators
n Contentt w.:t:L\.

e e
one hied o peevend thom 'fmm wmﬂ
Crniging M celd.

Commpctor s - The plates  ouo SR,
Fack plate 158 & gud ox Drome  woik, (2)
working  pringple |

g thon the  cuvot  paned br the Prst Hime o
ehwvlbzte,tfna Mo i the Qief‘bv‘u}ftg P4 Q,CQM,HA_QJ .y

B —
Hao —3 an” 4 o

$The L\.ao'lwgm iona ok pm},&\’eﬂg W act astincted
towotds eme o) Hhe oloctoolos ttuck acts as ecathodo . o :
oXygen oL Ad w_gaﬂvgﬁ)d CJr\a.lg,aol gers  otbodod 0 woesply o
othor lood plate lich, et s anode. This o%4gei cLQ,mLQﬂﬂ
Combmps Wik lood o dom  Pbo,, g0 there eass o
Potontial gb,#ez_o_hf,g betweern tha posdve onede L cartwda




obtaimed  frwom chomical Acackon 18 drawon c:wt?-og o
Eod:tmd to the  oxtormal crtnit , which 18 ealled] cischatging.
X Duting Aixmhaxﬂ_hnﬂ e dioctors o) Hhe ions ocue veversed,
the HY jow hew  Mmove towards wwde and the 801; 1ons
move ‘owads Cathode . This 14 boctanse  H,80., olocompeses ax,

H280)p —> 21T 4 50,~

x A% anode kdg{,w?ﬂh O SN

Aoa b u)‘::tL, LQAA. Pm}dciz @Qoﬂﬂw\'ﬂﬂ. tL_Q H?_Sbl-p‘g‘ w
&\dﬂpl\am PL) fbop awts ag,

Pb 02 +H80, +2H —3 Phso, +2 H,0

Pb 't'JDQ- — PBSOJ_P

&LtDLyus,ﬁL

C2)

(_'h') Gompaxh‘pn—"ﬂ‘-‘aqaﬂ ovcid bad:tmy with M-d + Ni-Fe battotia:
€2
& parsicmdas] Load acid Ni—cd NI~ Fe
No _ -
| |posssetve, | Pbo, 4 Pb Mooy £ cd | Nitow)s £ Fe
2. | Electolyte Ha 804 Kou Ko #
3. |Cnternal s Low Loty bogh
fu | Ah Q%MCJ ao— 945 o ~soy, lo-8o7,
S| cost less esprnsive Twite the lead | Twice thwe lood
acid coll - owid enll
6.1 Lefe 1260 ¢haiges ‘V"@:rté« i@m‘:r Aout & 0 (o
and ot&eﬂmﬂ.gm L%Q. t‘j,Qaqs
. | medhanical | © poor el owood
whon) Deponds only | poparch only
At car Aopords on ischasyy Pep ) D o —
8- \&a e & temp A Hompofodiaze Tomporatiue.



. i

Convertod o lower

consometon of Mickel ~Tron o ‘, 2
T this e, o

pogw‘we_' plate —s MNickel kaah_awafa LN'TCOHJGJ
Negagve  Plate _93?9“3? ron [ Fel

Conteou nel

Ncﬁw;ive plate o-é: i o

— Ehwolw koH &Splution

'P'“’dla Corabum etion aé Nickel - ivon  cell @)

pThe  elegrlyte s AN albali o) 217 &olution o,

Po‘l:ﬂlM"UM ‘mdd,u)d«:ﬂe, sﬂiww (koM. The ‘rmuiai—ai woda
age wied o saf:am:&& to posisive A m,ﬂa_!siv@ plates,
WD&lcﬁwuﬁ priveiple.
@E«nﬁqﬂd condition , He motedal Og

eni totl)s)  oudl dot of g A€
connected o (ead awvol

P T &
bosifive plare 12
plate 1s o, sl k& 1 |
Staats e;h.«_ﬂm;?ng/ e nickel andwuiohz Qets
niclkol L\ﬂol,wmdﬂ s NiCoH)y



%:1))

W

e the hon on nagasive plate gets converted o
qqgm ﬂ'x‘dolﬂ.ouiaf_@ . Whan d,@,_?ed a_?ajyl/ relosible
Aeaction. toka  place, w_ﬂ&m\ﬂﬁ o mateal on cock
plate (2)

. D‘s&d«arg&
9 Ni (o) +2koH +Fe T AM(0H:) + QKo B +FeloHy
R R -

Fan-a. Toral oo o Q)

(orstracion. and  wmsing piniple of  ni~cd bottery
Positive plate —snickol kﬂalxmacfa ENiCmH—ﬂ &
Feqadive plate — Codminm Cod).

® — D

—ve plate ob i miead
with  Little ivor

k_o H ~ sﬁl'}\ﬁuw

"P‘?“C.. wmwwon. 0“ Ni-—-C.J. .Cdu CQD




4 The QQP—CEI'DI—\J&Q nged W8 O?w.w 21, &oludon olg
Ko# n dutllod warer. The speddic ﬁmwbd a'g Ho

ele.ebnbrba 18 obonk .o,
- *hj:tiLimm i4 added o cadmium to 9ot —\Ve

Ptod:e. “I’L\.e.'im F’\—ovehjas e 001#—6\"-(7 cr,g acsvie  watoual
ound loma s powmail, t
Woih&v\ﬁ "..

otz cell a,hsﬁ, in wmluxj condifin  NicoH),
9ens corworted bto  lowet vuckol Ltﬁciwndo&z as NiCo i)y
while cadmium hydimade ed ol Qe Jormod o8
tokos Placo_ . “The d.a,thoiﬂ’c@, odoas o w&@?o mH 2)

o ' |
2 Ni CoH)s t2xon +(d T 2Niowt Mkl L eon),
-\ e ﬂwf[?-lg =g C,kp,g?p. Poz.:.h»g E-'.m-vbolrfv_ —\Ve
Plate plate plate. Plage.

a)
g 4. Tatel  Reastion




Wiy

Uy

el S B o
L] ;

 Compazi SO W% prinosy ond WN{QUJ cells: {J}

peeory et

'3wvoflafsza- colls B

y Eocbical enay A cﬂ;mnbtd
obainal from chomical enotgy

Hho. clomiel subons 08

iyreversible
yPolavizakbn iy
¥ Low aﬁ»@,‘.cio.na.a
y tapack) 16 55

% logd (st

Pmn:b

¥ No malutowmonte  yoquized

ﬂilo,niwﬁtm@ enotgy s Pra,u\b in the

elnotgy .
.)t'rfn_a_ ckmméaﬁ Koo oot odo

revess e .

N

obsent
¥ an}danc/d 4 ’P«U(’\r
» mighec c@padﬂ&
().\.H‘j-l»\, ‘ihlﬁal ros¥
x p\—aq/v‘.ant‘bd Dlr\mgln_d b &
othoy mMmabnenonce V@VMZP_J
¥ 6‘3 Nickel o ; load e

X Foﬂo\ﬂ'z_aﬁum {a

ound  Nickeld ~cadmiwm,

@Miu‘meu‘.

ompese — hours olm»\d

o Onh

o

2 TH 18 C!.Q:P"V\QJ_ oL AabBo :}é Ohtpv\i: e

oM peze —hovra a'.v«mv‘-d QPJAahax_%Aﬂj to t‘L.a. '1y\_Py\); i

o,l»..m_gu\j % j8 doneted
)



~—

pmpese —bows on  dischorge
Ampow ~bovvs  on Cﬂa_ag_gy_

p =

cuovt X Timeo on cﬁaefrmzsj
7o Do = . *Towa on. chortge X oo

+ Fox load - ood t:)a-h':QfJ PRE - %‘ﬁﬁr\r},@s EMQQ/M_ soy
to qgo¥. . \
()

watt —hous e;.l-gicio_nod‘,

1%4& MMA a8 t‘{,\Q/ 2 o580 O‘g ow Vi
watt —howrs D[vmnj chadn% o +Hhe mput v
watktk ——fewwm oqun.a aﬂxmuaa)nﬂ . T4 s Adovoted as Qak

wb_t,;&;.:@\mmrs oo OQA‘SCJ’LQXJ}Q,
Dt =
wokt —bhovrs ove cﬂ\_ax_%g

Vvolirgt dning disharge Cong) X Daient® Ewe ab dishoty TXWD
DB = volimde AWW*-J chotge Cag) X Lationt x time ak

avorage voltage  dwiny duhos
. - X
L e A Uwcim\«ﬂ ohoage

e \/\,al/\T Q)ﬂﬂldﬂhﬁ.?
- &)

w&rwmdbamqﬁ

\Ym%

bogween <@/ £ 897,




Supply —i— -
i L3 €
U

congtou ek 0{7 Flustes conts Lowmp Lé)
t%- %ﬁwuz d shows the (tonsbuctional

dotails o  }luossogeont lamp. T wm%ah,\a
aw vabe tackh W coarad with o sibeble
ouinunk o% blvososont powder. A small omount Ug |
marcey olong it o it qaniity o oagon qas i
alto dMod o the tube.

Bimatalbic ™
% o N
choke i S bag e
) . e
' H}

Tv_tEe, ;

4—:0 e. Fluorescent tube.

aluminum cawu]

&

' 7] ) — B}Wue,boiﬂ){
CZ_-—'—"%/ W 3qu.1€1\-

a0

4 4. alon uype Staner



13

# Thete oxe wtwo elesedos - A and B Mracﬂa_mlpug
(oidod mn?m dlomont roated with- s electrort

emistig wasdaiot ha tontml croat of the tube

Lontarns cafmw by po gEmuntoy ,choks L omd wBwo

QOPQJ:AJ!DM C[ QVO! ('._2___ . _

f Figuie- 4 shows o cwt  gecton o{ a ﬂfbw Hype
Stoutor . Thao a2 2 elb etroolos &g otudh one Jiread
atil otha s U shaped Limerallic 642 mota‘oﬁ too
i fferont motals, Thase elocooles  oxe sealed tmaaw

bwlb \ﬁt\-lcbk W W with o wuetnie a{, Lolivm n.,uﬂ

-sza 9\19-3,@» -ﬂLL conteacts oSl nmmnlﬂz{ - bpest | (‘2:)
wol :
bl\ib\f[nm bupfba 14 &w‘d:M oON , ab elosdic axe 14

Ho Qbﬂbﬂcﬂ% elose
cools OP-_DW" o‘ﬁm“ﬁ

] ' wont . On
eloko  Cavvied Lﬂl%l en

s woilhan B bimokallic  sezips

4 Now ‘the eloctodas Lepma ot 4 dwa = Qmoﬂfg
hoko oo . peré GWwe & &\rwvzj"\m Ho ko conl i
a oy (G ;

Mol_d-a'\p’a vedweo to gmall valwe . Tlans W i Cmont




s

{:QL{, SW\_J,
OO oli.saﬂwazw el
. tube o wva ac%l o
W_ Wo tunog ) Cauac% ‘5WL’[QI
s VD(J:W%\M tavn : R0 cb e Hae
He bu n . tamfj 1
"1;1,3.!: His  oesion L e
Yos -&T‘D ]_aeg,i M. an QL:';&;MTLQ )
e?qg.g?z e p o tube
| . ’.;&: %'Qalmm “ELtL o
: 63 - it ervews
‘Tt} welndod
Hransformar oot tatho

| @
tliesheryp
o

eMoke Atalblizas

s

wtib

(2
e _
ui

aA‘M

B S




\o

s vwanal @Pwﬁoﬂ; %Whva tdgplow

| wo&[ﬂ-ﬁv\? '.

g?wﬁxm the -Oamr) g awtthed o, the oo

\l:%;f]’(n&b establis hod 'l:fi\wmdk tHa Woon o aygon qas
A givos owy aoddish.  colows. Adter some Hweo the
@Le_g,t 14 oQaonepaﬂl Ane to tHas b‘iﬁaﬁmraﬂ« wstich
goolivm vopous - T s wmt ,anp Ftazts
tolonr . Copator
Jeetn the

Vﬂpomﬂzﬂé

£

ofocwﬁ'f\ﬂ WW o{, Mas 14 Cl‘o?mﬂi 505&.“11‘1@8&

,Q_QMP; Ol C.QMMP"EU naed 4’01’ Y1) pviratt on- 0'4 gchf’

%ooa[ \a!«eﬁ.db ) OLTPORES okc. o)

Two ochanboages Q.g godioern vopous \_QmP & »
F'Ei"}‘ndemma & Q‘HL,‘QL el tfhaﬁoé ,LQ e
t 1t har a L‘Dy\_a Lede -

Dr& QAWWJ

# The 'Dﬁjki-” Uaﬁ%w colong obtaingd 14 hot Suitsble
dor ol gov aﬂ{i’hﬁh@.go & 3 ek V\XQ‘:PMiIm_, b ormses

veqised



13 [

A (b
(==
\. e
: | : x choke
_ . Capaator %)
9 il
‘ A su?p[ 2
"l‘!a‘ b . MQ.‘«'LMJ mpow Eo.MFJ a (2-)

’f'-ﬂw, Qxamp Co NKIAES 0{ two b\—‘bl*.:\”dha& lcmu;f_

6 ndee bwl‘l);r[,w, eloctgic CJL«SJ’LN—QJL tokas ploce tL.@‘Mm
o Tha et bub prtods the e Ll Bk
Aodnes loss of Dont. The Tz bl onsiss 4 a znall

\ amg
_E:O‘éwmca Mmﬂmwﬂ@mo ele ctroalag
a
8 ae made up "‘ elo ctron Qmji-ﬁv\(] hMmatovial,
Mo elbctods B, 4 5 axe Providad  in tho noe bagy
Tho eltode B w  Commected o electode & thooygh
A !\,Uk, rasstone. Cloke W & Copadtor ¢ forny the
wod ‘ : ,. P .
pohon Hhe wupply s sutchad oM oo el ko
v otallisbed b clohods B 23 Huwogh e osgon gas

i




)

eloctwode o Otmt;»ﬂhm,d Qtzohoala .
Lo Bimis Heo oamaent Az qon- bd
4'30%0_ Lionat - (Tt\ﬁ— Lag)aaji‘mf .8 -'MP’*OW o pow ot
¥ lose tamfx Rl UJABLJ wr,ecp Jm’ ou.&-,—gé’mazf stroet
LM whee & EJSL\, | D ration. 12 mcwa:j,wtmﬂ
o (lolowe g’g tﬂ\aﬁ.ﬁ,fmfr b ot Wportant: &

Lowos og 'LQQAWn.afbw (5)
W Trvorse  8qmoee Lo ) : .
\ ina kb at a

;Rt‘rt\m oo gtatbes dhat the i

2 g o8 A \ywmgd.ﬂ pmpajﬁbmﬁ to the
point OV C’M’LH | L) '

; Dg - ob_adﬁnw ‘A
the lighe sowm provieled ot the .

| Hot Rownies can b< cons doved
An;P-Hdenﬁ? \_a,v_%y?. A0 @

03 a point _sowill.




iy

Pawg.‘ Lot Consdo e,w{m aﬁa\m AL XA ot a disre
'ﬁ% ¥ & Y, %mm, Po'W\:& Lo ™ ‘ ‘TLUL Lupd'hvu
‘\nj:eh.iitg ag point soww s T A ‘go,ﬁicf ar\gle, Lo

Liaiminows BL\AQ sodiocted 1 w = T s Doon
i ’ A - axoa

'
Arc wxn®™ L A, X

| 1%
ﬂf_ﬂuwﬁmaﬁow oV 6%»6&:.@ 0‘% atloR N S
= SE-—LS ‘M/mg‘
1
F.= € {'ﬁL
'Y | e Ty

1 Wmination at a
e ~the tgpae
(2)

o abave"’. e proves ot

Powmk O 3»\-’-%0\& 1.5 —inveoni’d Fropowow:i
ag s O&gw“"m ‘e'wm that fb'ln.t A0l .



Lomibertls . togwme o

4«3 .57, Lombers tosive ‘fqua r

p Wamiination ‘ot o ponks o any swdae |4
it Mo el of Sl St inadeng
Baniimons . Qlwe makas withe the vormal € o Sl
at that pont. , | | T .
peds

lee- As ) €a.

AR - CD cor®
o

: - Txw
Wi nation Og Ms "Ene = T” = —
- Ai0a Ar
TUvivi nation e@ 0D By = Tw
' - Avea CD

T )



ob o mﬁu hadh makes w“
snthag or Hat poinb .

Cosmo wbe, law !

h-deso  Upow .77

, i
£ Nunvation of D= 7 s cos8
] Avea AR ,
X T x tes O
(Irrea Ais)
(%) . '
iﬁ . ¥ -,SL.
e B ol TN
& T
e ek
" Loa” 85'
—
T
\\Ec_‘grﬂ R }Ctm,aséff“(
V. L‘LL % x‘"\_‘
N 0>
T o . Wb AT b S
S nad
A E)LPTQ%‘U""



% s dobwed s a pas of enengy
wtudh e aadiated brom. & towiv e the -@m« oﬂ
waves  ood  sensed by Lo | euyes. ),

Radiant @%MMQE{ ,‘

A E@dd gadiatos enotgy i il

18 Mooaged - Hho enbue  ©netdy W ot n tho Ao of
bgld: by Bome Moy be in tho -\ﬂmmo{, oo ype
96 wj‘*] smoh as Doot. 3o zodiant Mﬁe"g‘mﬂa
‘ssaﬂaﬁmﬂ.mt{«awﬁb o enotgy sadiedod as Dsht

by o body whar WS tomposssiae s ecasal £ the




