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INTRODUCTION

The Board introduced 19 Vocational courses at +2 stage from the Academic
::ar 1978'79 in Std. XI. These courses are classified under Technical. Commerce.
..griculture, catering & Food Technology and Fisheries Group. The first H.s.L-.
:.-aminatidn of these vocational courses was conducted in March 19g0.

In addition to the 19 Vocational Courses, two courses under Technical Group
':td two courses underthe new sixth group, viz. Para-Medical were added and intro6uced;cm the academic year 1979-80 in Std. XI. Simultaneously three courses of Technical
lroup and three courses of Commerce Group which were introduced from the acidemic
::ar 1978-79 were revised and the revised syllabi of these six courses were introduced
::m the academic year 1979-80. A supplement to syllabi of Vocational Ctourses cotaining:il courses (four newly added and six revised) was published in August 1979. Th;
-'-"iabus of General Civil Engineering was revised and published as the Secogd
S:oplement to Vocational Courses in June l98l . Thus, in afi )3 vocational courses haye
:c:n introduced under six groups from the academic year i9E l -g2.

Taking into consideration the need oftinie, twenry fourth Vocational Course,viz.
- -'nputer Science under Technical Group was also introduced from the academic vear
:Sb-87 and the syllabus of Electronics was revised in the academic year from tggg-

- a-u-ttorStd.XIandin2000-2001forStd.XII,Subsequenttothisthesyllabusofcompurer

--encewasalso revised intheacademicyear2000-2001 forStdXland inZ001-2AAZ
.: Sid. Xli

Meanwhile, due to lack of enough strength of students. thrce courses tioil
-- -:erinq and Food rechnology group. tw'o courses from para-Medical, two from
' '-nmercial group, one from Agricultural group and one from Technical group were
-'::rLnated. As a result, now'this booklet contains the sy'llabi of Vocational Courses
^ ::rfbur goups. All these courses are designed in such a way that the expected practical
sr"-.i: and vocational abilities will be developed in students after the learning period of
' ; -- ) ears. It is hoped that these courses will fulfil the needs of our modern societv. and
;::.encourageourstudentstoseekself-employmentorwageemployment'

The Board is grateful to the experts in ,Jifferent fieids for extendingtheir expertise
:inins and revising the syllabi of these courses

1 Moirai,{r,lale }

Chairtnan"
Maharashtra State Bobro ol

Secondary and Higher Sec. Education
Pune-411005.
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Course I

ELE CTRI CAL IVTAII\ITEN AN CE

Standard Xl

PAPER I

THEORY(4PeriodsMeek)

1'BasicCarpentry-Carpenter,$tools,theiruses,careandmaintenance.
Types of joints'u'ed-m caqpentry 1s1f{ 

for electrician' Lap' Mitre'

Tee, cross, "o il;Ii"ig,ir*a f6r joints-screw_s-nails-g1ue, etc.

z. Basic Fit,"r, Tools - Hammers, Saws' Punches' *Tq9T-":1I1y.1
Punch;pliersrTo"g',Vices'Taps'Dies'Pipe-cutters'Fipeaccessorles
G.I. and conduct solders'

3. Basic Engineering Drawing-Lines' ].utl",ti"g 
Projections-

elthograpni. r"J i?o*u*i.. pr"ojections-sketching of hand tools,

Elevationr, rr"i i#vi"ws-st.tches of accessories bf conduits'

4. Electric eircuit-eoncept'of EMF' 
P'D'' Ohm s Law' Resistance'

R;;;;i;;;; i" teties and parallel' E' Power' E Energv'

1. Elementary wiring-wiring accessories; t":'1 lnformation about

LT and nr.irc"itiguru Cipper and Aluminilm Copper:t:"]:*t

6. Secondary Cells-Types charging care and maint""1lt" of nllerf'

7. Electrical Instruments -Ammeters, vo1tt","-t"1t' Y.tg":1 
Energy

i ' 
;"6;; Mq u"a Ur) Wattmeters' Tong tester' multimeters'

PRACTICALS ( 4 Periods/Week )

1. Basic CarPentrY-6 iobs
iu-ing (r), Ctrieseiing (l)' joints (4)

L Basic Fitting - 4 Jobs

Plane fillin[, Sawing, Drilling, Tapping

3. Drawing Sheets - L0 to I numhsrs' 
-

Lines s r.it"ting [1, P'o1"t1"*(4)' Isometrics (3)'

Sketches of Eleet'rician's tools (2)'

+. Measurement of resistance by V & A'

r. Series & Parallel resistance

1



Measurements of insUlation6. Measurements of i:
7. Joinring (S-4loints)

by M"gger.

8. Study of Battery Baftery charging
9' 

,t:::ffj:tn 
of accessories such as switches, holders, srarters, tubes,

Term work will be the journals.
practical Examination as above Experiments.

PAPER II
THEORY ( 4 periods/Week 

)
1" Fundamentar-Elementarv slgJe phase alternator. A.c. wave formfreguenc)'' CurJiitt vgirJ.s" c"pJ*"i. r"rr i.^r-a. C. circuirs R. L. c.Occurrence of accidents jue to electric current.2' safety Measures-Treatment against shocks. safety Rules_IndianEtecrrici[' 

I:]::rrrt1-,i"j., i"rrrtutio,-,-i'rrJiication of insuiation.' Effect of moisture on insriiation resista*" 
"i 

*iri"g.3' Methods of Generatio. of Electricity-Line Diagram of Generatig
XLTt?,11;".il::1il:*rmationabouti;;H;sesinN{aharashira

4. D.C.i A.C. _ Difference in D.C. & A.C.
5. D.f. Geneators_Motors_Functions 

and various types.6' 
3:::ilffrrff,jn Alternators-sinsle phase ana 3 phase system, (

7. A.C. Motors_Single phase and 3 phase.
8' starters 

''c'I'1.'::Typel 
and its uses. polyphase Circtrits. stardeltaconnections-Relationi of voltage, curreni'ura po*"r in 3 phase.

PRACTICALS ( 4 periodsA{eek 
)

1' Studi- a.d practicals of shock treatments and first Aid, practicalexplanation of how accident o..t'r.r.
2 stud' of -{'C'and its generation in laboratory lr{oders.3' 

Hi:::r"*ent 
of power in singre phase A.c. Circtrit containing

,4

a

o,

a

t.

;irr,*iv iir.' t(

Stt:cii- iI"i(

irit'asLr rer

Confil'cc.

Coni re ,J?,tr

ancl rl inr

Iteveisa i

Earthjn,i

Practica.
moislLlr.',

Jtitr fna I 
"-.

THEOR} ( 4 P

E lec trr. a

Diagrd-n:,:
Cia gran:
transf orn

Domestli
Insulatu-'i
\\:ires-Tl
rt'irlng

Fuses Ir

F{olrse 't,'r'

\T irir rg-ir
or
Lar-ing,, (
\\-ith srr-it
Iron an{j
Flood Lig
in electrir

PRACTICALS

1. Eleclrical
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4
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ns s ta rters, tubes,
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::asuiation.
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4. Study and starting of D.C. Motors-(3) Series, comPound, Shunt.

5. Study and starting of D.C.Generators- (3)-Series,Compound, Shunt.

6. fuleasurements of Insulation resistance of D.C. Machine winctings.

7. Connections of A.C. Motor with switch starter and fuses Single phasr-'.

8. Comection of 3 phase A. C. Motor with starter, Switch ancl fuses

and nmning the Motor on load.

g. Reversal of rotation by Phase changing

10. Earthing and Earthing tests-by Megger and Lanrp.

il, Practical Experiments on moistured motor to study the effect of
moisture. Siuay of wet and dry insulation and also after Warnishing.

|ournal rvill consist of all Practical Examinations on above practicals.

Standard XII

PAPER I

IHEORY ( 4 PeriodsAdeek )

1 Electrical drawi.g - Electric Symbols for electrical equipment.
Diagrams of Energy meters, Voltmeters, Ammeters. Panel wiring
diagram of D.C. Motors with starter & switch. Stardelta, Auto
transformer starter. Control of Power circuits.

2. Domestic wiring - Types of wires, and conductors-Bare Copper-
Insulators,Conductors-Gauges ofconductors-PVC,VIR, CTS
wires-Types of wiring-CTS, cleat, Casing & Caping, C o n d u i t
wiring.

i. Fuses - Importance of fuses Connection & replacement of fuses.

1. House Wiring - Godown wiring - H.T. wiring

5. Wiring-Illumination Schemes for Houses, Godown, Workshop
or Public Hall, Street Light wiring, IJnderground cable
Laying, Cable iointing-connecting single phase, 3 phase motors
wiitr switcfres & starters, Study-of Table Fans, Ceiling, Fans, Eleckic
Iron and other electrical Gadgets. Its Connections for domestic uses.

Flood Lightit g, Neon signt *a other lamps. Preventive maintenance
in electrical connections' Progralqing.

PRACTICALS ( 4 PetiodsA{eek )

1. Electrical Drawing Sheets-(6)

:-" -- ::::cielta
! .- : :ia se.

:j.. - : :::ning



)
h.

3.

4.

5.

6.

7.

Study of various wiring Accessories, Switches,Holders, Brackets,

Plugs, etc.

I.C. T, P. -Starters.Conductors-Insulators.
Sketches of above aecessories
Connecting the above accessories

Types of wiring C.T.S., Conduit

Casing and Caping-for
Controlling one lamp with one switch.

Lamps & Switches in Parallel.

Stair case wiring-Opening,refitting

and connecting, table- fan, ceiling fan, electric appliances.

Connecting fluoroscent tube.

Preventive Maintenance Experiment Programming, Inspecting.

Street Wiring-ln three Poles.

Cable laying and Jointing trnderground.

]ournals on Practicals.

Practical tests on wiring and connections of accessories.

PAPER.II

THEORY(4Periods/lVeek) i :

1. Principles of transforrners -1 Ph, & 3 ph. transformers - Main parts,

comtnon faults repairs & Maintenancej Auto transformer-study of
stabilizer.

2. General Principles of single & 3 Phase Induction motor, Types,

Schematic representation ofthese motors. Necessiify of starters-Tyq"?

of starters-Star-Delta starters. Reversal of rotation. Industrial
application load test.

Calibration of repairs of Instruments-Ammeters, Voltmeters,
Wattmeters, Energymeters - Frequency meters, P F meters.
Synchroscope, Phase sequence indicator, Multimeter.

synchronous Motor-Principle and starting method & application,
common faults, care & maintenance.

Electric Heating Resistance Ovens-Arc furnaces.

Parallel Operation of 3 Phase alternators-Three phase starter . ISS-

B,

9"

10.

11.

3.

rStan

Sr De
\ 13,,,

4.

5.

6.

B. qtr
tral

4



--- -r.rs, Brackets, 4889-1968ax.iISS-325.1970-descriptivetreatment.

7. Study of FI..i. Sub station

G) Checking Proper phase (b) Megger test for insulation (e) Earth
Resistance Test. (This should bettne at any of the rrasu'ni"J_
station.)

8' Preventive maintenance in Electrical Mu.hinu, checking electrical
connections-maintaining it.

PRACTICALS ( 4 periodsA{eek 
)

t . starting after making connections of single phase & 3 phase Motors
with starter, switch, in Circuit.

2. study of circuit diagram of simple machine tool alongwith control
panel.

3. Speed Control of Induction Motor.
4. Measurement of Power in 3 phase circuit by one wattmeter.
5. Measurement of power by three Voltmeter Method.
6. Connections of single phase and 3 phase transformer Mains & to

load.

7. Reduction of Voltage from 440 to low volts.
s' opening, cleani4g,. repairing and refitting; motors, generators,

tranformers- Fans (Table & Ceiling)
9. Calibrations of D.C. voltmeter, Ammeter, single phase, A.C.

Energymeter.

10. Study of stabilizer with variable input voltages.
Practical test on any one of the above Experiments.

List_of Equipments for Electrical Laboratory
(standrds XI & XII vocational Course in Electrical Maintenance)

Sr. r"r.np*to
\o.

rvlotor Generator set comprising 1 5000=00
of one 230 volts, 1500 RpM,3
KVA Generator coupled to D.C.
shunt motor S.H.p. 230 Volts with
control Panel & Starter.

: 230 Volts 3 H.P. D.C. shunt motor 1 3000=00

5

: -:- :.: T).Pes,
t:t_trtr:S-fvpes

:. - --ir,rstrial

- ^:meters,
^ nle ters.

I :: s ta rter . ISS-

I *; : lilication,



2.1.

3.

with starter and tield regulator and
r,vith test bed arrangrnents.

M.G. set cornprising of A.C. three
phase 50c / s 220 volts 1,440 R.P.M.S.
H.P. squirrel case induction motor
coupied to 2.5 K.W'", D.C ., Zg0 Volts
compound Generator with field regulator
and starter for rnoior.

llif fitg indtrction motor 3 phase,
230 Volts, 3 F{.p. with rotor
resistance starter.

ifu-'orki.g kit of three phase squirrel
cage induction motor 3 H.p. 2ga volts
with various coil terminals brought out
for pole changirg arrangement. 

v'

G.5 H.P. 230Volts l4AAR.p.M. single
phase capacitor start ancl shaded [ote
induction motor.

h{.G. set 3 K.V.A. 230Voits, three
phase , 4 poles, synehronous alternator
coupled to one 230 Volts, D..C.
shunt motor to drive the above alternatoi
with starter and field regtrlator.

Transformer 1 K.V.A . ZZ0 / L5 Volts
r,r,,ith single phase, with different
tapping points on bcth sides.

3 K.V.A. 44A/n0.Vo1ts 3 phase delta
star-transformer.

Starters different types of D.C. and
A.C. motor starteri ior demonstration
and shrdy purpose stritable for 5 H.P.
motor.

D.C.potentiometer 4 r,vires

Accumulators, sulphuric acid and ITickel
iron batteries 2 Volts, one each.

Stop clock

5000=00

3000=00

2000=00

2000=00

5000=00.

2000=00

30C0=00

2CCC=00

l il'J=00

I lt,,l,J=00

I ilrC = CC

SynchroscoFi

Tachomet€r-',

Ammeter (\[
range C to

0tc
0tc

Ammeter (\t
range 0 tc

C tu'

C t,c,

Voltmeter 'I'u

range i- i'l
']' i,l
C :--

Voit nreter l

range rli i,*
,it i,-

,l' i,I

\'\'atlrneter
range C to l
Variabl.e rhe

Onnrs r,--

Anrps : l

F{orne ap: --

Ge\-se: I

74.

15.

76.

i7

it

-/

I

4.

5.

6.

7.

18.

9.

10.

11.

12.

1

7
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3' Electrical Wiring, Estimating & Costing
b), Uppal Khanno, publisher
Dethi

4' A Course in Electricar Por,,er
bt. Soni- Bhatnagar_Gupta.
Krishna Kapoor
DelhL

5. Applied Electricity
by Hirst, pubrish.* - Blackie & sons
London

Elect. Maintenance & Repairs
by ].L. Watts
Macmillan & Co.

\

8
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Technidl "croup
Cours.II

MECHANICAL MAINTENANCE
StandarC,a;

PAPER I

IHEORI ( 4 Periods/W€ek )

."'p., rt -C'?{l!1 .'. .1. Lh".rL.p, de'no ruin'p-"... Jont
h woo{:l work and th€ir ses. Timb.r Selecrion ofTimber. use ol
Iiml,er for variols Purposes, Joinery Materials used nr loiner.
Join€ry ftrews, Nails, Nutbolts, r-llues, etc.

: Shithy-Tools used nr Smiiny their uses, care and naintenance
Smithy Process Ben.ting, Serting, drawlng-forgc w.lding Hand &
Machine forginB Rolli.A- and wjre drawing. Hardening Tempe rg-
No.malising & Neaiing.

: IttinS-Tools used in chippin8, filing, drilling, tap E.Markin8atut
MeasuringT@ls PiccisionMeasuin8,Insha'ments,CaugesSu ace
plates an8le llates Vee blocks dial & dcpth gauge. Sine-ba.. Othei
8a uges,l-jhits & In terchangeab i li ly. Ha.ksa w Bla d es Specifi.a tio ns,
Classiiications & tytes oflilcs ElinS Pnr.csscss-Fittcrs Tools.

- EnE6. Drawing-Drawhg !.luipm€nts, Lnl€s and iettering,
ConventionalSymbols, Curves, Ellipse, rarabola. Hype.bola'Helx
Invocate Cydoid-OrthogEplic, Projediom oI Lnres, Planes & Solids,
liojections of Cones, Ir.isms, Cylindcrs, PyraDids in various
positions O.tho8raphicand lsometricviews-lsomehic Piojections-
S.alcs-Oitho-graphic views 1st Ansle & 3rd AnEl€ Drawins of
missinS, views ot simple ol,jects & se.tions of simpl€ M/C Parts

PR cCTICALS ( 4 Penods/week )

Diawing Sheetj EngB drauiig. Tcn shcels on th. topics given in

Plan.inig, Chiescllin& loinh (4).



ITS]"&s.rh"Ed.*rR.*dsquare,ro.sinaardsind. &Merar
4. LtrinS_6 Jobs liths.Sa

"xy;:m"*y:gn#?:#,"i#*xr:x
1. Jouhal for practi.als.

2. Pradi.at E&hination on ab@e practi..ts.

PAPER X
THEORY t4 periods / Weet)

ff:ll**r,*r**,&'quipmenh ured in wedh' E,e.Eic &
.aa,n6 .rtti"s r*.i.r"i"E_r i4$r uecFn Weldms & aas

'tfil(jns a(-wer,n; ; ;i;:,:" ''" wodD8adiuqtmtrtof 
flah-es.

f.:nJH,iff fi :*:s#il*###h,"ffi li
5;3;11",;g ""oo*-""'"rs 

used in Machines-rhei. useg rss

+,#,:*#il::ffi il.til:r;:;.i",##rJj;:.::t:
3.

2

' I*f,,:3lJt"H;:nd st'..hnEornuh. borh. wa\he^ riveh

_. 
fffr*fi *i*j;, #iffi ;:rlx r*rx:

' ilgi#*"r ro sneeb on rhe various topi.s or 
.rheory 

Elven in

ta



Welding Jobs -

Head t.€a tment of Jobs

Anneaiing & HardeninS
Case Hardi.g Preparing roots
Tools Grinding lor larhc & oiher machines
(Water, Oil & Sand quenching netho.ls)
Practical lxahinarion in WeldnrS Jobs.

3.

4.

5.

Sr.nd.d XII
PAPER I

fttury(4Pqioils/week)
,. l.the & ils a.,essorie5{}ruct-5. Fa.c plates. cear M<hanih -

dn\ in8 V<htrm$rypw CuthrSttuts. roots, Holdeb GrjndinrS
of lmls Lj thH Oper a boE-ptdnF Tapc6bep romhg Boring.lnrFm.j
turnin8. *rew.ulrring. Forn trning C@lart5.Uoe of.ootant>.
Aligmsts Md adturm€nE fo s[.t€. in t:,h-,

Operarion o{ drillin8 Machines

Drills5. S. &T.S, adopters, ctru.ks
Plates fixtures-types of dlills
Porrable drilt Macnnres Hand
ddls ratchet drillsuse of coolant.

Pedasi.l & portabte. Grinde6
crindinS whelluse
of su.fa.e grindeis-Cenue-Less
C nder Tool and cuthne ol
G, indcr Use^f BrDdrrsMa.hitus
(de$iprive beatment ;nly). -

I T.ps anil Dies dritlin8

iQiinrg, LaFplnB, Honing.
- .,. ndnrg M.chines



lvDlin& pltrnjig & SlDttins Machines :

Shnpmg tun.tjonr of rh6prvi!hDe<)Perafi ons and c.ft anJ
hamtenan.e of these machinp
instailauons of above &aclri.es

' ;lrIJ"':?'Ti'::s;:1::'*::1,:::11'ffi*::f.:rJf;

' ff$:*H:;fi:;ilmrnan<eorma.hine,oo,s rcEL,a,
PRACTIC{L t 4 pqiods/Weet 

,
t.

idE:;l;lH#"'"*"" 
jns' Ma e Femah

idrscraprng 6,obs

Iobs in Lalhc A,a.lxne\ (tl])

idperTL,rirgSrtp Tur.ne
lnternalborhp
m."oatng V'C Sq,,.".

l':soil:h;&h 
@ siapri. -nd Mirins Machine

AliSMents or abole M h,ns.
&,amtenance oI above macn,np.

2

aetuls or piaaicar" ao.u.

PATER II
THEORY (4 perio& / Week )
1. peh.oi , Oil Enaines

ll"iffi"""t u'",t*"nonar dB.iption Maintenan.e and carc

Tr

2. Putops - T,pe, or tumps

xu.{l: "*i:i;iff 
il: ;rffi ,;""ri, i;:;:^:::

riPe\.prp,sr..lr.. roor.,r L,r. jr,,,rq.frDeBe,o,radn,r\rr,es

il

3



4. Liftingtackles,Iackr,Pulleys,Block<hainWinch<rab,dsoipiion,

5. Shafts Ali8nment of shafi, levellinS shafr. FlatinSs, Ileible
and and Unive6al .ouplin8. Clurches, Desdiption,
ShaJtin8 and care oI coupling Coute6haltn8 Beaiings and

couplings its fittinS GaU and Bush) md Faihres of
bearings.

tz SElety Rutes dd -

Remov,ng Parts, Clcaning, Repai.ins dd
Refitting, and tesring of machines as per ISi.

Proper Handling of Materials. TrolleF

Belt, Rop€, Chain Eear drives,layout and ali8nments
or d.,vapurpose and Bes of driv6, jojning beltsi cear
drives t ains. Conveyo.s. Hydrantic drives d.l devie
(eien{tary heabneo.

Z Study ofautomric sophisticad machine roots exp6rE ro fa.tories.
q. Fnt hon and Lubrndhorrlubn,dnr.. FaJ@s ot Lubncdfion.

I Foundation of Machines. Tl?6 and spedfi. purpo*. Vibration
Ca@s-Preca rionr in foud.rions,

10. lrstion or Pumps and Motors loud.rion Boits.

]R.{CTICAIS l4 P.riods/Week )

Studv of P€trol lnCines (deshable)

: Removint Parts of EnSines and rcffting the same duly .leaned and

sh'dy of Oil Engine (diesel)(desnable)

Removing Pa.ts of Engine ,(Oii, diesel) deaning and refitijnS.
(refroving major parls only).

RemovingPulleys lrom shaItin8s, clea;ing:, lubri.ating an.t ref i$ins.
t Removing Bearin8, Gall and Bush) reirting on shaIt.
i. R€movinAP 13 of lath6, cletuirg and ref tinE (Malo. partsonty)_

I EenovinS (oupled Engine dnd Punp and dEd,n fi inB and

) RmovirE nads oI Shdper drilling Mdchinp, l l,ckew Ma(him dd
Efiltin8. (deriEble)

tl
l



studhrn\d-rlrJd.\ & Mr.Ld,-J la, 
.. r\ n .\. rab.. rcno\,neDirFzrd re,ifti-a. crdcnl..t.ould du minrmum .;;;;;,];j:rq uurc rurFT.lndh,i.rcrio fo.uhr h * ib r.rm"o..uapn, ! +c Drc, ri\ai! r b-^reor,h.,l.c_i,.ri*mmHu[

Equipmenr N€.essary for Vocarionat Subject
Mechani.al Maintenance
(Fora barch of30 studenrs)

Oil Engine

S.. Nt*. a"d d;!ipH;;;rh"E;ip;;;

L A set of .arperrer.5 tools

Anvils(10)

2.

3.

4. scturhrrh 
" tnot,15 sers)(Hamne^. Dnlrsrwa'te bto.ls etc l

Hear tr€arncnt eqripn€ni
sel uf t 

'nEton!traflo,,s11pe<!fl,le5 rep

iili;;;;i;c a"- {ri;'! prate hJtur 'atr t,b,es

. 8,000.00

4,00000

3.50000

11,000.00

1,50,000.00

1,000.00

1,000.00

1,000.00

9,000 00

1s,000.00

5,000.00

15,000.00

3,500 00

1,000.00

10,000.00

5,000.00

3,000.00

8 Vadors types ot 8au8es

10. Ele.t.lc wetding s€t
11. Bcn.h drills and po.t.bte.l.iils (4)
i2. Cenke tarhes (15) rvirhala..essori.,s

l6

Sct oI .rfting tools wirh toor hotdcrs (13)

Colunnr ddllinEhachine (25rnd) rlth all
R"d idtdrilmg machhc C5 mh cFa.rt\')

Milling machire (horizonral)

ll



l L

l0 Oil EnEnrE (1)

ll. Cc.trih'8al pump s.r

ll JtccipiocarinS pnmp set

li Sctolpncumati.irols

l" Me.ha.icalandhydradi.tack

:: S.rap maclrine parts and machincs

r0d00.00

4,000.00

15,000.00

2,000.00

2,000 00

8,000.00

3,000.00

2,000.00

z0o0.oo

5,000.00

r4,000.00

3,500.00

r,000.00

10,000.00

i,000.00

t,(i00.00

Subi€.t : Mechani..l Mai etd.e
SL No. Name of the book wilh Author and publisher

I llements ol workshop Technology, by S.K Hajra choxdhaly
Volume I, Published by Asia Publishin8 Honse, Bombay (Fouth

Workshop Technology, Partone W,A,J. Champman, Publishcd hy
the lnglish Language Book Society (EourrhEdtion).

workshop Tehnolory Part Two W.A.J. Clrampman Published by
rhe English Langnage BooL Socicty (Third Edition).

En8inee.ing Drawin& by N.D. BtEft Prblish€d by charotar Book
Stall, Amnd (Itntenth Edition)

Ma.hjne Drawing, by N.D. Bn n Pullished by Charotar Book stall,
Anand (Thirteen edition)

Di*1 En6ine Opemtion and Maintenance, by Maker Publhhed by
M. Graw Hi[ Book Company, London (voL l).

Heat Engines vol.I, By Ballaney Plblished by $anna Publhhcr

Hvdr.uiik Ma.hincry by Dr Jagdish Lala lublishcd by



11.

l0

Metropolitan Co_ pvr. Ltd. Delhi Gltn.l Eilirion)
Elerats-or tteal FrAir* by falet. I\ardn.hdnddj la,blEhpd bJAo.rya Eool\ Depor, Barod..
M-A nan i, al . nginer , Hdndbool tubLshed b] Mc Cra h Hi Boo((o. London

Y..."|i",::, l:.11"*r."d Fnsineenna nrimer by A.Debpubrrshed by NiEj prak sh , New Dpthi
Worlshop Technolo8y by W.AJ. Chanphan parr rhEe.

D€sel Engine Operarion and Maintenan@ by Maleev,

scoi

12.

13.

-HEOR\ Ll l

::l::



TechniolGiouP
annrs.III

SCOOTER & MOTOR CYCLE SERVICING
STANDARD XI

PAPER I
THEORY (4 Periods / we.k)

I Enginccring Drawing - Lin.s LetterinS _ dJawing equiPments,
Conv.ntional symbols - Scal€s _.onsrructions of c!rves
Orthographic Projection oflincs Planes _Solids sections - Projection
of Hourw objects. Develolnenl oflateral slrfaces Conve6ions oI
lictorial view. lirst and third angle Projec ti on.

Rrtiesentation oI nut bolls, rivelts Joints. Wheels Pullcys. Keys,

Cotters, .oLpling, studs, bcarin& springs varioN tyPes of sPnngs.

8..fl1.. lJ[,e. or Bc 11E". ( n, " rlo lu..Pv drivP'.
Blu. Print Reading.

I Basi. litting tools - sPanne$ Hanners Measuring and cutting
tools Gatrges PrecisionMeasu.inginskuments driLling-drilin8
ma.hines sawinS - Hacksaw, Poitable drills. TaPPing and
ThreadinB filing.

Pr:.ti.rl 14 Periods / Weekl

: D.as ing Sheets - 1(l12 on the thcory Porrion.

: Filing - sawin8 drilling jobs _ Male lemale fitting llementary &
composite iobs (8)

:'. Use of Precision Inslrumenrs _ 8atrEes etc.

lddnal on Dra$nu sheets and fi ttin8 Prac tic.ls.
Examination on litting p.adi.als.

PAPER II
THEORY (4 Peiiods / W€elO

I lnternalcomblstionEn8ines-SystemoIUnit lemPeratures, Hea!
disipation of heat, kansfer oI heat.
P.wF. Cal.ulation on Power.
IHP'BHP M€chani.al Effi.ien y, Mean lff.dive P.essur..

: Prclerties ol lu€l Pctrol, Diesel, HSD, Crude Oil, (erosinc, etc

ll



Typesof LubricanE - sotid - Liquid an.t orher hDp(
Suitalilih of Lxhri.anr
(More sh;$ b perrol and Dicsel EnSines).

S.(.1, 
- 

.fw9 
srf t F roubror^c).te, sinstp\ ytind.r ardviurn<\ rhdFr t-ngina - dr{eren. p/rts oI tuo <n;(,, q.g np,.

Carburation - Carburefto6 ,its Fun.tio, Corolrucrion ed Tr?es.
I ud.aDmtal Ehrnciiy. Bdflerie\ nagneo. I I dnd h , .urrentRdhromer prin.ipe cabre\ - ltp6or caot., spartpruE... ,6nition <ysrem I ighrin8.y{en rJ;fionC.L
Metals and their properries rsed in Scoore.s and Moto.-o.tes
Hp,l rrcatmenr How il n don. - frh<hon ,nd ?(Fqq ot HedlEcatment

7.

8.

PRACTICALS (4 Penodyweek )
1, Study of En8ins , petrot - Two stroke and ,our strole.
2. Study of rwo srroke and fou! shoke pehot Engines in deraits

3.

4.

opcning the cngine and letittingit
crr d. ,t u'Tq.rph f-.p:a r\.dro B,,r^,1Lr.,j,^L.nnect, ns.r tahp,

St!.ty of In.lr.ti.on Coils
(ra\ . -par\ | L8 Rcm ,n&(,errngdtri nd.pdrrpr,,E.jLudv.iCd.bL-.t'or ti.io..ot diftnrcir pn,F k,.m,. r.Birrna, - ar d ,.Iirin8, r,o,rn rro.. r..,oj Lr . l- r"m", re ,

STANDARDXII

PAPER I
TIIEORY ( 3 Periode/We.k )

1. Saiet! Prrautions in workshop practice _ Han.t tools, etc
2 H-'nd r"or. moF adv"nc su.lets R:ne - pdtt_rr . ,or!.,ewenche. tItteE. pun(hes. p,pe wen.he!, e"k
l. SprDl C .age l@ts. pruqrF uid e. . o i .dn: B6aqi 8un!Lomprcssron test€r R,ng E.prnder, ek



Coil.

,l r,e hon In.huerr,. Mnrcm.r.r, !emi.r. CailiDer". J.itEUd8e.,
depth gar6r\. feeler gauae thJcad BauBe. ek
t"dcrin8. b' vinE. WeldinC. Fl{yi( Jnd Gar r\etdinA-Eqrrfncrr
ot el{fn.:.d c; Weldin;.

6. Il(rng Pro,F+es, Cl.rpping. fithS and hdcts.winA. J,. in8
hpping, ReaminA. errDpne. raDingdrd thrFddj g:lec\rs. -

PRACTICALS {5 Periods / Week)

i Sket hes oI hand iools ed in ca.aSes and .tudy of the same.
2. Markin&.uitin& and fiting.

Drillin& Reaming and tapping

Elccrri. wetdinS - (Fouiob, typesorw€tdin8.

cas wcldlns weldinE loints. (Four jobg

Iob\ n lttrngar.l8 |ob! in wetdtnr
lra.ti.al E.Jmrmh;ns on !rtling;fd WrtdinE.

IAPIR II
iHEORY( 3 Periods/week I

C"rc' ,l d.- .ioh,1. ., . . anr,-. V rur \ t tc-

'1oru"r..rolp Mo.l...r ^ r.',1 q..,t,. t,.r- \,r,,p,--\..J

Assembly ol s.ooter a.d Motor Cvcle-varions rr,{s tunctioDai us..
<..prr.,.'. o{ V ! rnd S.o.tp.. .tudv of troni wr. n,-tpn.or
qhdv oI B%\.- Jr,l B.eri.r,q S\n"m tur.oc.-.trin6 repri\

Clut.h Gear Box Srudy ofrcnornrS cleaning and r€fil61g
Parts cleaning. vah,e cleanin& Cl,ltndcr Cbnnrg, cr..
Ele.trical systems , Lights, Homs spark ptugs , Masneto - Coil.



8. Carbuerb. and Carburarion StLdyof
o r h+|,. r.rc.. 'br. .L+r18 ( inS n. !1hr.t. ,rd t),4

vrl, di ..,nts l-.\,ur. Bruts,\ "n 
{ Vn ., rr"r t,,t f,c,.Lre

l0 aalnction of Engin. part.

l . trbn.I'or>rrpm..\"b,.-Cdotc.o,nhnA,ho r\ila,,btc in

12. Overhauling, SesicinS anii Majntenan.e
13. Vehi.le driring, Vehicle Acts and Rutes.

14. Opeiationoiclrt h, C ea r Bor, Accele.a tor an.l Brakes.
PRACTICALS ( 5 Periorls / We€l I
I D^r..e- biir6 1.o .,,.n ot.ro of ,, . I ng.rp (b/ Lirf.un,jor( . ur.h,d.L-a, B ... " .p,.tu,,r,0Br,r;1r.r.ren. rr.whp".!
2. StrippinS down b.ake systoms and Adiletmenrs.
3. D.ca{r EnSinc, Chan8nrg pisron Rin8s. Chect<ing Ctearance.
4. Norda I scnicnrg oI parrs.

5. Changina Oil seals and Bcarings.

6. Changing Poinh, Timifg, C B poinrs. MaSneto Coit - t{irtng.
7 Snspension - spring Chan8 g
8. Si lencer .lcaning and RcfittinS

r. Rrporr on R"pl fdl, tira n8 R,.-@.". ".. -
Vopcd<, Jtq V.or!\!jcrlnbur.2l]Ol]r .t . ,., _\ohor.
rrtrr.d .'u'.-,ir..rd rrr.rt t,^t,.,1. u,t.!l,rr.r./t.

S.oote.and Motor Cycle S€fricinS
LIST OF TOOLS & EQUIPMENTS

I. Grinder with two T wheels with twisr dritt t\o



4000 00

7000.00

10000.00

3000.00

3000.00

6000.00

3300.00

2 ArborP.cs' hand oPoated

3. Wehnrg lhnt o\y_a'utylene ' codPlete

4, Weldins Pl;nt (Eltrttic)

5. Motor .vctesingle cylinder : old but in

{B)

t.

2.

3.

4.
j
6.

8.

10.

t1.

12.

13.

It.
15.

16

2No
l5No

1No
lNo
1No

lNo
INo

lNo

500.00

600.00

3000.00

150.00

130.00

30.00

100.00
,100.00

70.00

120.00

600.00

1000.00

500.00

900.00

500.00

600.00

150.00

300.00

350.00

400.00

300.00

3.

M.r, .y.lc FUlti r)rindur 'lil but 
'n

'Luna' tYPe motor cycle : oidburin

W.rk btn h 24l] a 120 x 75 cm

Ber.hvices 12.5 cmiaw

DduinSia.hineben h ryPe 12'm

OilCan

Valve grinder suction rYPe

Ring cxPandd and Removcr

steel cuPboard (Standa"t sizc)

*all charts for various parts of the enSine

Mi.romet€r - otrtside 0 to 25 mm

19. Mi.roheter _ outside 25 to 50 mm

20. Microdeter - ituide 50 to 100 Im
21. Vemier.atliPer _ 20 ot 25 cm

ll



SolderinSiror 120watts

Scrcw driler 15 cm to a5 cm

Filcs flatbastard & smoo6 25.m
Fil6 triangular, halfiound, square saleedge.

Ha.ksaw tuame adjuslable standard size

surlacoJ,lire - 25 x25 cm

Chi!.ls - \,arious types

Twist drilLs ulto 12 cn

Fi.S.S. R.aDrers various tYPes

S.rap.rs various tyt.s

Spannerdouble end€d 9 to25 mm

Spa.ner doubl. ended varnNs siTcs

Spanncr ting) -.onplctc set

Double ended spanners conpl.te set

spann€r - adj!$tabie 20.m

spanner adj$table big size

1No
1No

lNo

t\o

\.
\r
\,

100.00

50.00

150.00

350.00

150.00

10.00

1000

20.00

300.00

150.00

500.00

700.00

300.00

20.00

1000

2i0.00

s0.00

i20.00

100.00

70.00

150.00

30.00

60.00

1

I
2

I
I
1

1

L Hamm.rLrall pane 5l<g

2. Callipcr nrsidc sprnB
3. Callipei out side sp.fig

:-

\.
\i
\.
\.

20.00

10.00

10.00

7234



\ r00.00

50.00

150.00

350.00

80 00

1000.00

ri0.00
10.00

t0.00

20.00

300.00

1i0.00

500.00

,00.00

r00.00

2000

r000
2i0.00

M.00

120.00

100.00

/0 00

l:0.00
30.00

60.00

5.

8.

S.r.w Driver 15 cm

Pli.r .ombinahon 15.m
Hand file second ot 20 cm

Set of sGew drive$ in Plastic Pocket

No
7.00

6.00

13.00

15.0!

35.00

Subiect . Scoorer and moror Cyde 3ericitrg

1. Machine Drawin8, by N.D. Bhatt Cha.ator Book SiaU, Alelld (W'

Rly)

2. A Fnst Year En8ineering Dmwin& By A.C. ParkiMn, Sir Ga. Pltm

J Iniermediale CngueemS Drawm8, bvA.G. Pdlin<nn.

t- L9.l- Code of Practice for Ceneral EngineerinS Drawing 6% 1972

i. P.S.G. Mechani.al Engineernr8 Hand Book, P s c Institute

6. Hear Engines, by Patel Karamchandani. Vol. I & tI Achara B@l
Depot, Vadodara

; workshop TahnotoEy, by W.AJ. chamPmn vol. L The English
Lan8uga So.ieiy and Edward Arnold (Publishe6) Ltd. (ELBS)

i Autdotive En8ine i Maintenanc & RePairs, by Emest venk &
Wattd Biujet D3. TdaPorewala & Sons & Co.Pvt.Ltd., Bombay.

E El€menis of Workshop Technology, By Haira Choudary, Asia
Publishir8 HoE". Bombay.

S.ooter Maintenan e complete, by Jm SteveG, costable & co.

The Second Book of Vespa, by I I\or!e, Pitman PoblishinS

The Second Book or hmbretta, by R.H. warring PitrEn PublishinS

S€ i.e Mmnals f.@ different manufachftE of two wheel !ehi.l6.:0 00

10.00

10.00

t4



Tech calGroup

Cours€ IV

GENERAL CIVIL ENCINEERING
STANDARDXI

PAPTR I
BUILDING CONSTRUCTION AND MATERIALS

Theory - 2 Perioit./week

Practical - (Drawin8 practice) 6 periods/week

IlI!ORY
Fomdations

I Definitioi, Purpose of foundation, Bearing Calacity of soil and its
rcsdng, Spread footjn8 column iootin& Exahination of the soil
G.ound) by tdal pirs. s.ttinS ont Ior iomdation, Excavarior ror
Ioundation. Timbering oI loundation. Tinbering ol loundariDn
kenches. Types of Rocks and their prop€rties. Unde€round Suweys
and inte+rerarion oI rcsults.

' qlonH m '.or.r) a1o br. r '. ,..,.!ndonry.
DressingolstoneJoinrsinsk,nemasonn Variousmethodsoililtnrg
stones pre.atriions tob.taken in stone maionrf
Bri.k work : Bonds in bncl work,En8liih. Flenilh, headinE an.
stretchinS bonds -precautiom io betaleni. bri.k masonry.
Methods oI constructing brick work. Scalr!1dins-\fason! brjck
dt.\ \a'lo'd.nB lld{e-r_p I 'n. "-re .er -1r pli

application oi plaster. lointing methodt, nhite \raihLng. colour
l,ashln& Distehpering.

3. Pl.in and R.inforced conciete, ingrcdients oi.on.rcte Dl..in8 and
p.oportioningof .on r.t.,u,atei.e(entratio, mi\inqanJ curinsof
lJltrerp lorr uorlm.on. r i,.i mN,iof lom..,m...,.r.' rtr".

4. lrmed stru.ture and load bea.ing sh.u.ture sufler n.ucture and

j.



\C

I RI1L5

(. Fipld reqr) 60r qudLrv cJnrrntand hpir rrcque.{y for.omnon iFrs
of works.f <ivil EnEin€ing.

6. Gro6dllooBMrrum,FlaSstone;cenr4ntconelare,Tiled .lChina
Mosai.. Uppd Floo.s-Timber Floors, R.C.C. Floors.

7. L6ation. Comoa d'men{onr 'or rhe omp6cnt} r EoiStdu.
T)?sof sb,r. Sbai8hr, do8tessed, open n;wet.

S Sizes and location,Iixing of D@6 and windows in the walt. Tl?€s
o( DooE ledSed,led8ed & brd"pd. rramed. pdnelted. sla,ed n,lsn

(Glazed, rolvered and stel wjndows).

L Pit.hed Roofs, lean to roof, kin8, post dd queen post an.l queen
post rcor tuss_ Hips, valeyr eaves, nd8es, gawes, roof lighrs. Roof. ering^in C.i.ad A-C. -heE. Flatrool Warer ptufinE. D,a.na8c
G!ners. DoM ta}E pipes

Itr Sttuctual stuel work, boltin& weldlng. RivetrinS.
:l DraiMge and warer line in buildin& dewatering merho.l6.
: t!,tahrial, or @iru"bon - !dnel's. prcperhG and @" of Lcnou,

hginppr;n8 nurenat\u, h a. <loner, qua rryin8 operdrioD. bricts,
xne. coenl. mondr. Conrere. .imbFr. painls and \ dnnhFr, mid
sleel, copper, alumirum.

Id work i. Buililina Diawins
I Idea of orihoFaplic prcjectior isohetric and pictoriat views.
I One sket h book conraining Sjngte srroke tetterin& onve*ional (

synbols and slei.hes of brick bonds, forndarions, doors an.t
windows,floorr roofs, stai6 (about 40 skekh€,_: rvo'lin8 drnwig ot double qt.eycd bu.'d:n6 wi-h pilched rcoi
and all details

( rr'orkin6 drawnE of double storeyed bdlding (flat r@0 wth.l€raits
i _r pcing and amhonia prini of the one sheet .lraM above.

t5



1. SettinS out (foundation Flan) of a building.
2. Bacti.e in.onstructin8 the waI in English and Flemishbond.
3. Constru.tion of bncl masoruy at the comer and th€ T junction of

4.

5.

6.

8.

9,

10.

Con6rruction of store wall.
Constr!.tion of .olm in brick work.
&ercrises ir scaffol.ling.
lrd.l(< n pl6srerin8. poirhng. w\ire wdsh & .otojr w,hhing.
datempering dpainring.

Exercise in aalin8 ehent.oncrere, hixin& placing and curing of
.oncrete,

Makin8 cementconcrere fl6r 1 m l 1 m.
Pra€tice in m.tin8 fo.m wo* tor R,C.C. beam, colum and stah

pap6Ir

SURVEYING AND GENERAL ENGINEERING
Theory -2 Pedods /week

Pr..ii.al - 5 p.riod6 /week (Drawing practice)

D,l.r.ii:,r FilrotAr.,* i." o...d.. ./urp\1.t,riret.dcu.,n
Me.tureme.l ot d i,,,^.".

uscd ntr chaining and ranEins,
lndired ranging, cnaining on

2. Units oI heasurement, insh.um&ts
.onsrru.tion and uss. Dircct and

Chain and tap€ suruey
1. lin plc\ *,{honorstation\.bi#J.ne ctF.\tine.rehe.teih.n

+, rllc.. loor ing fietd note, ,n tFtd boot. I.<rruerts used for
,FttinS o!l ri6hl,dEte, rrc\. -lafi oprioldt{ud,e. prism -guare,(onshuchon.nd user crcss sratf rrtuF!

Chain and <ompa$ suruey

4. Prihatic compas, constrn*ion and its use, B€arin8 oflines Fo.e-
Back, whole cir.le and quadranral beaiings, local aftra.rion,



iE!RJ\G

merid;ns - tua8neti<, 8e .aphic. Arbtrary merhods oI rraversing

L{elling
i. Definition. Bend h t,line of.ollimtion, axis of telecope, aris ol

bubblptube, vfttica. a{s. Ditum, Bc. tsi8hr. ioe,igir. L,;r.edi,F
{ghl,.hd8p poj^I. DumDy lpvel<on;r r I ror. u,c{. rerpo,a,)
adtuslndt. usp oi h.tins ,pvcl. levellin8 {a .nd .r. re;dhd.
methndsof lerelbrS. metl@. of r(ord in8 in le!ett,nB. method\;r
re.ording in le\ellh8 aeld bool. proiile levc[nt.

i. Plan€ tableusend application
Study ol TopGheets.
Plaimeter - findin8 out Areas,

- llementary Hydraulics: Elmenrary loowledge of prcsai p.4sure
head, discharEe oeigy, power and units ot measu.emor, rajnfall,
run oft rain and river Sau8ing.

! Eleirical En8inering and Ptrmps : Goeral (nowtedge of H.T. and
L.T. elechical equipnent sucl s ootor and orhcr machinery 6ed
on worls CF.drLofr in hdndl.nE rno sdfeb flrtc. Lno,;dbr of
'enrtug.n, deep nrrb np pump. ind.ubrnc;-rb c-pump.

lbdi.al & Tem Work " Pr..tical (25 n k6)

L lo 5tudv torerruc.i@t dei"rts oI va cdc. of chains rd ranCing
rcds, readin8 ihe .hah folding dd mfoldinS tl'e chain, rcstint th;
chai,1 use of varios types of tap6.
\1.:\uremL,nt of distances wft h chai,-r, usc of ran8nrs rod in ransins,
'..',i 

" 
by I nu 

' 
intsr.. L.' i.i o,o',, ..i'J io ,r r ':i,-

-atrrningon slopinS g$und.
' rr, nl.'(irqi,l -.' r.., oroo'.,1'l..'j.,., p..h,tr,.,.r,t

: rtr r ortcxorcise in.bstac[s in cl.i.i.gnnd rangr,g.

- - n; prismati. compass, measuring bearinS of lines and catculating
i::::d.d nngl€s.



8. Chain and compa$ sufley of an extensive arca, lo.ating details,
b@king a.d plotring the same.

9.

11

12.

Practicc tn sctting up Dumpy lL'vcl, reading the levellnrg srafi.

Pr,cti.e fi booki.g and findnrS reduc.d lev.ls by.oUimation and

Tnkin8 ily levels for a distance of 2 Km.

Profil-" IevcllinS for a rcad proied.

Plane Tabte suvey - plotting.

T.m Work (25 Matk)
1. One sheei on c+Ein & compa$ sleey ptuject

2. One sheet on protile lerellinE for a road.

3. Fi€ld books containing above listed pradi@l ere(ises.



Standard XII
PAPER I

qUANTITY SURVEYTNG AND ESTIMATING

Ihsry-5Periods/week
pra.tical. 3 p€riods/w.ek (DrawinE)

' r,!inq out (uanrities bv o'r4 D' me'hod' Ditfcrenl methoo' ol

::lli?'."J';';i.'i.il.ii ;;ocedure' Admrni'Fcr \F aPProrar

iiliiiiji-..oij". o,,r' tiuour. dd) wo'k' Pide $o'r mode' o'
;;;l;;J;;i i";;..'i.;, ""m. 

ot wo,t. iiece worr modp' ot

,lilliJii,i""^i i.', a ri;"*"; r,*, o( h o,". Qucnhnp. of Lnsneenns
,i lf,,r"i iqi,'*a p*-ut '"rP 

or 'tetu rile ma'ondD ' c@"rcrc

I ljw of contracL doommts of coltract, kinds of @ntra't LomPsu'
;;;:;;;;;;;;e..osr pr" p"'c"''ag"'ar8et' condirronr
^' _ ,,- 

l'' h"depo'il cdt;'"t;one'' mer'mir kmiMl'on
:i::;;;;,. ;;;,il.. i;"'i rnd Pranr'' comD*sr'ion ro .le
Norkmen, labour cmPs.

: In\ 
'.ahon 

ot Fnders, rPnder nolne. mcthods ot PtePann8 rnd

submittjng ttnde6. accPtance of tende6'

!- PLrp@, ryp€ of 'Pc'il('bon-' 'P{ih' rtion' fnr 'ommon 
iten'

ol ;orl' m .'vll egrneerinS 
'onshachon': L,rmabne eurposp, rJpe. dPPro\irdh enim't" PFliminar)

li-l'i. "i,'-Li.i *ii.i,.. pt:;d' d, e. e' itute ( ube 'dre cstimd tp'

analysis oI rates.

- F\tD A..oMts lno prc"ed u-e of worl ' V u{Pr ro 'D'il) tePo-l''
' 

-.","..i,", u.o, ,i" r*r Tndc' ol Pavnent' rJ'\' culmr'r^'
;:;.;i:,i';i;';" :,:;.,".,'..r' d,d Prdirt' Pr'm" (oa Pro i''od'

rd Nork (25 marks)

Iantity survey jourml consisiting _

E hmate of a sinPle residcntial buildinE'

lstimte ol slab or box cdvert

Esnmate olR.C.c. work

Estimaie of stel skucture'2S



PAPER II
ROADS AND EARTITWOR(

Theory-5Period5/week
}r,.rical,3 Periods / we€k (Drawirg)

I

2

L

R.,d AhEnm"nL.Classi(icdnon or rnadr. rNd rau' lurer' oncr

r"o. car.o--Uc, g.aa*.I'sdPer{lPr rl on'ru^e' '8ht(du'
iue, rcad junctiffi ed .rossinSs.

Road mkne tu [ena]", {uil5, Era(cl. mu'un shres' td r & sPhrlr_

\rrid:€s 2 u;s o'nv.l @ (osimad'. carth rca'ls' Eravcl & murum

.".J"- *J t*,ria -*,a.- roads. BituminDus 
'oads' 

surfa'e

a.".i." *-ar., li""*"us .on rete, cement concrete rGds:

.onskuctional feaiNs, joints.

Hy&ology RainJalLRun off,cat hmntarea,Maxibum flooddis'

Road dminage, surface
works, roadbridEe, rGd

an.l sub $ ac. draina8e, ccs dninage
b.idge, road cllvert, low levcl cale ways,

Road maLDr l'l.nt rnrl Va<hrne!l'. Pl"dentad Informahon of

-iop", s,,a"., blnldo/.r road Rolle6 oitumd & mn'r'te oi\

Ldr \ wor k, cutting dnd 
'mba 

nkr"n'' equ iP_cnl (9r nFd t"r ""' h

*.ii "..p',",i.i .r *,,t, "ork 
rolu;*' botrow P*' ind 'po'

Flnddmc.rdl con,"pL and defininon of _tr'* and "n)in ten':on'

..-"t"$'." -a ,r."", L,t,i.at" 'trmgh rnd 'are 'tren8th Eend

rns;nd boding moment SimPle rrames'nd trus*s'

1. Plottin8 of simPle dd .ooPound 
'urves 

or dralvhg sheet'

cro$ se(t,ons urdrfftrst tyPes oi roads tho$ing

I Wo,hns d d$:ng of a r'rd o'oB t <hru ing ' 
d" ulation' of rd h

rorl aii qrariie.orort'er rutericls Eed o- road'



Lisr oI equip(ent for Gmeral Civil enginering
(

Namr L,r thc.qu pmcnt No. .lquircd Cost per

M.ki. Chais 20 m 8
Met icchaire3o m 8
Meialn Tape 20 m 8
(Mebic)3oo 8
Prismati. Compas with stand 6
Iianging Rods 30
Dufrpy Levels with stand 4
Men's level o. Hand levels 4
Le{elling staves (Mehic) 10
Prism Sguare 6
Indian optical squre 6
Peg Hamm€rs 6
CrGs StavesAluminiuh, Wmden 6

6
Plane Tables 30 i 24' with all 4

INugh Compds 4
Praimeier (Merric scate) 4
Vemier Th.oddl es

6A/-
100/
40/
50/-
20a/
6/"
900/-
25/-
140/-
2s/
2A/,
10/
't0/-
15/
50/-

10/
500/,
5000/

480.00
8C0.00
320.00
.100.00

1200.00
180.00

3600.00
100.00

1000.00
150.00
120.00
60.00
60,00

200.00

40.00
2000.00

10000.00

I-ist of Books for Cener.l Civil Engineering
Sr dard XI

P.prrl
BUILDING CONSMUCTION & MATMIAL

A text book on Buil.ling Comiruction by R.5. Dephande

A telt book on Bullding Consttu.tion by Rangavala
A t xt book on Buildin8 Coctrudion by Sushllkumar
A text book on Building Materials by C.I. Kdkami
Plamin8 & D€si8in8 of Blilding! by Y.S.Sane

Civil Enginerin8 DrawinS by Shahane
Alikling Drawin8 by Shah, Kale and Patki (Tata Mc craw HiU)
A textbookon Buildins & Conshn.tion by Sb.ma and (.nl
vastu Shilpa Yojna va Abhikalpaa (Marathi) by Maharashha
vidyapeeth Grmtha Nnmiti Man<lal, Nagpu
Abliyantnki Sama8d (Marathi) by Orient Long@, Bombay.

I



PAIER II
SURVEIING

1 Survcynrg & Le!.lllng ryol 1) bv T.p. Kanetkar and S.V.Kutknmi
2. Tcrt book oISnrleying by Htrsuin & Nag.aj
3 Sulabha Moiani Shasrr. (Maratli) by M.c Milla. & Co, Bonbav.

SrandardXll
PAIER I

QUANTITY SURVEY & ESTIMATING
L Text Book on Estimating & Costin8 by D.S. patil
2. 'Ictbook on lstimahn8 & CosunA by Dutta
3. Tert Book on Estimating & Costing b! S.C RanAawala
4. Tert Lrook on Esrirating & Cosring br D.L Bhasin

PAIER N
ROADS & EARTH TVOR(

1. HiEh-way Engin.e.ing by Schgal & Bha.or
2. High WayEng eerinabv (rishna l\.turrh\
3. Itailway Engineering bl,Anita
.l l- h,,l'. & lrr.ir-c,1 I E \,. I j :...1i1.,. b. R. sh.,i.,d,

5. Thelundamental P.in.iples of Highlrn, Engi.eerjn.qb! v B.priyani
r \Te.tboolollitt, $rl t'nHr-ep, rrr\ L.. \r l jrr,
7. A Text booh of Road EnSinecrnrS b).Rangarrata

LIST OF EQUIPMENT
1. Su.veyinS chains (M.t ic)2Os,30n
2. M.tallic Tates 30m

6 Oprical Squre, Ptis'n Square

9. Drdpy levels rvith srand.



riLlkarni

3 r,bav.

::':ma &

" '. .B Priyani

TECHNICAL GROUP
COURSE V

ELECTRONICS
(std. xI & xII)

PREAMBLE ,. )..^^^
Electronics as a vocational subject was introduced in the year 1979 '

The syllab.,-, *u, i"*ud for Std' XI and Sta {1.i" 1979-80' After

ntrod.uction of syllabus it was not revised till date' with advances in the

Flectronics technol,ogy drri"g these years it was mandatory to revisethe

.r.llabus. The entire syllabus was're.riewed and in the light of fast

J;;;bp*urlt ur'ra."t""tt "tt'uri3 
in Electronics' it was found necessary

:o include certain new topics like study of IC,s-, Modern Electronic

Communication, advances in digital eleitronics, transducers, network

:nalysis and exposure to new instruments'

In order to accomodate new topics in the aliocated periods and

:rarking scheme, certain topics Ytttiestructurel;I3 
define scope and

-rrnitation of the riri^i"r, ii,uit"a references are given at the end of each

,:;,.:;;;;;i.;i;;;.r" has been reformulated in such a way that there is

::.ore direct bearing on the theory topics'

It was felt by all committee mimbers that the syllabtrs should be

:eliewed and resirt ctured after every five years.

SCHEME OF EXAMINATION

i- Name of PaPer
Penpr Theorv Practical Term

ilurt t firn" Marks Time Work

Standard - XI

Baslc ElectricitY & ComPonents

Semi Conductor Devices & Circuits

i

I

50 3 Hrs.

50 3 Hrs.

30 3 Hrs.

30 3 Hrs.

20

20

I

l
50 3 Hrs.

50 3 Hrs.

::ilt-lentshouldsubmitthejotrrnals,jobs,atthebimeoftlrepracticalexaminationfor
- rL\iar.ent.

Standard - XII

\pplied Eiectronics

Digital Electronics

30 3 Hrs.

30 3 Hrs.

20

20

33
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THEORY

(1) Sources of Electrical power, Internal i:::=:..r _; _,r Source,
Concept of voitage and current sonrce, r -,, :r r-rchhoff,s
current and voltage law, Superposition i:.* :=:: , Lei_enin,s
theorem, Norton,s theorem, ]t4r*irraar* p L-,...,, ,= 

_ n l r : r:rr - l eorem.(Only r.vith dc sources and simple resi.:, : r:r_,.,.rk with
maximllm two sources only)

(100 Marks)

Standard XI
ELECTRONICS (C2)

PAPER I
4 Lectures 1\ ee. !,r Lectures)

(Ref. : Bhargava Sec. 2.1 to 2.4, Grob Sec .1 - : :r 10.6)
Review of Electromagnetism ancl electrttr:tf r--:
(Ref. : Grob 13.1 ro 19.4,14.1to 14.5, 15.1 rr _r -

(2C Le_ *:._ ir , \larks)
(21 AC Fundamentals

Generation of AC, the sine wave, alternalng ;..:r:ent. r-oitage
a:rd current va]tres for a sine-wat e. {n::::-::e ,.eqt,enc"y,
period, wavelength, phase_angle, the time iactc. = t "qr"r.yand phase' Non-sinosoidar AL waveforms, a,-'Tfz o. po*".
time (Phase, ne,tral and ground), concept of impeciance and
reactance.

(Ref. : Grob Sec. 16.2 tc 76.72,16.74)

(10 l.echrres) ( 159" Marks)
(3) Instruments

Permanent 
[aSn9t Moving Coil Mechanism (PMMC), DC

ammeters, DC voltmeters, voltmeter sensitivify, series ape,shunt tvpe ohmmeter (Loading Effect), multirJnge ammeter
and voltmeter

(Ref. : Cooper 4.3 to 4.6,4.9 and 4.9)

(12 Lechues) (15o,o Marks)
(4\ Study of Components

Resistors - Fixed and mo'abre (t],pes. properhes ancl their uses)
Capacitors - Concept of copacitance, different tvpes of

3-1

cii
r-t Ir''
ot,
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T
tr

c
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r
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f,

(1) E
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r
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0 Lectures)

-: Source,
r-:.hhoff's
I-.^:ei-enin's
.: ::', r'.lfem.
"" ':s rvith

- : i0.6)

l' 
, rtarks)

l: -.-rrlfngg

rE:llency/
[:ellrency
a- power
i::ce and

;' , \larks)

\IC i, DC
nes tvpe,
a:nmeter

' , \larks)

- ::i i-rses)

:-. :es of

dielectrics, eiectrolyric and non electrolyric tvpes and their
properti*:s, series and parallel combination of capacitors. Study
of chargin& and discharging of capacitor (Assuming final
expression) ccncept of time constant.

Tlap*.sgsmgl : Trausformer equation, turn ratio, type:. ;,i
transformer and its applications.

Relay : Construction and operation of electromagnetic re1a1',

rced relay, specification of relays such as cttrrent voltage
ri-rtings, contact current ratings, number of :ontacts.

$wrtehcs : Sttrdy of different types of switches.

Eatteries : Rechargable cells, NiCd & Li cells, solar cells.

Accessories for circuit construction.

Types of wires, Lug/Tag boards, PCB, Breadboard.

Knowledge of significant technical specifications of
components expected.

(Ref. : Grob 6.1 to 6.8,77.1,77.5,17.7,77.8,20.7 to20.1.A,17.6)

(38 Lectures) (a5% Marks)

References :

(1) Basic Electronics (First Metric Edition)
Bernard Grob
MaGraw - Hill Book Company

(2) Basic Electronics and Lincar Circuits
N.N.Bhar gav a, D.C.Ktrlshreshtha, S.C.Gupta
Tata MaGra\ r - Hiil Publishing Company Ltd., New Delhi.

(3) Electronic Instrumentation and Measuring'Techniques (3rd
Edition)
W.D.Cooper, A.D. Helfrick
Prentice Hall of India Pvt. Ltd., Nen, Delhi.
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Standard XI
ETECTRONICS (C2)

PAPER II

(4)

(100 Marks)

THEORY

4 Lectures / \f ee-.. : - Lecfures)

(1) Semiconductor

Atomic structure, Energy levels, crr st.:-s : : -'- : : - : hole,
Energybandsof materials.Intrinsic Seni-:-- - - .. - :',.trinsic

Semiconductor. Formation of p-n jr-rr.:-, - : - --:r I -iential,

depietion region, Forward and te".'.r:: r t: r j : .1iode
characteristics of a p-n juction.

(Ref.:Bhargava 3.1 to3.6,1.7 to-1 I,-: :-, - - to2.B)

- -."--*-:* :' ,\larks)

(2) Study of Transistor

Bipolar transistor - Stmcture i:.-: - , = .'. :ctu'een
different currents in a transistc: :--. - :- 1 -. :::-rsistors
configuration - CE, CB anci -- - - :.:::arison,
Characteristics of CE amplifiei l': : -- - : ,:-::,sistor as

switch.

}EET - Structtrre and operat.,. -, :- - - - .,::-sttcs and
pa rameters.

MOSFET- Depietion anci r:--.::-::':-- -'r,: I :-:aET

UIT - Structure and chara:rir-!-- -: : - -
(Ref. : Bhargava:5.1 to J.= :: : \ : --- : : -,--. 1.14-1 to
5.14-3. Malvino :73.7,13.= l- : -

l. -::--*:=: 5"oMarks)

(3) Study of Semiconductor ComponenLs

Types of diodes - power, signa., Zcr=r . j:-;::-: Schottky,
photodiode, LED. (Symbo1s, feactr::t= :* * :::-.::;on-s)Types
of transistors - power, switching ar; :: :- ::-'-::-siLrrs. Study
fo SCR, TRIAC and DIAC

(Ref. : Bhargava : 4.9. Malvino : -1.1 to i r r a l .: 11.5)

r i J Le.t Lre> tltj' o \{arks)

(5)

Refr

(i)

(1

THEOR

(1)

(2)

36



- t.r 2.8)

\ larks)

I
:ai1\:een
a:.sistors
; arison,
,s-stor as

.ecfures)

.: i'role,
:'..tlrnsic
? Tvpe
--:ential,
': liode

r:,:S and

'-

: ,-l-1 to

' , \larks)

S-irottky,
r'= Tvpes
::s. Str.rdy

(4) Arn.piifiers

Corucr:pt of amplification, transistor biasing, collector self bias

and putential divider bias its merits and demerits'

Funct.irln of emitter resistor inbias stabilization. It's advantaqcs

anci disadvantages. study of single stage CE ampiifier.
Frequency response, band - width, Gain band width product.
(concept of negative feedback in amplifiers)

Types of couplings in multistage amplifiers (Merits and

demerits)

Classification in amplifiers, sttrdy of differential amplifier.

(Ref. : Bhargava : 7.2 to 7.5, 7.5-2 to 7.6-3, 7'6-1, 9'1 to 9'4, 9'7

Malvino : 6.3, 5.4, 6.5,75.2)

(25 Lectr-rres) (30% Marks)

(5) Ciassification of oscillators, Positive feedback amplifier as

oscillator. Conditions for osciliation, LC Oscillators - Hartley
and colpitts oscillators. RC oscillators phase shift, wien-bridge.

(Ref. : Bhargava : 13.1 to 73.4, L3.5-3, 13.6, 13.6-3)

References : 
(10 Lectr-rres) (10% Marks)

(1) Basic Electronics and Linear Circtrits
N.N. Bhar gav a, D.C.Kulshreshtha, S.C.Gupta
Tata MaGraw - Hitl Publishing Company Ltd., New Delhi'

(2) Electronic Principles (Third Edition)
A.P.Malvino
Tata MaGraw - Hil1 Publishing Company Ltd., New Delhi'

. Standard XII
ELECTRONICS (C2)

PAPER I
(100 Marks) 4 Lectures / Week (80 Lectures)

THEORY

(1) Instruments
Detailed study of CRT (Mathematical Part not expected). How
a CRO displavs waveform, block diagram of CRO, Front panel

-r
' \{arks)

31



controls, Application of CRO.
Function Cenerator - basic clements of fri:: -
Digital Multimeter - block cliagram
(Ref. : Bhargar.a 14.4 andCooper)

(Z) power Supply
(11L.'- - ' ,*.,)

Flalf lvave rectifier, ftrll wave rectifier, B:.--.. ; .--lercircuit, lo-ad regulation, line reguiatj-_: _:_ 
, _ : -r.)o

rcgulator. Basic principle of voltage resl:.:: _ . _ -:;;circtrit.
Three terminal regulator IC,s
Basic Principle of SMpS and. its adr-ani: l=.
(Ref. : Malvino 3.3 to 2.6,19.1to 19._1, , tr _

(3) Transducers
'1-ril

Classification of transducers, Selecti:: : _.r - - r . .: -: :-,:resof transducers, working of follor,r,inS ::-.- __- . -: -. , - , ,.;LDRI capacitive transducer, LVDT, ir-.: : .: . r- -_ , .: ,1rdspeaker, gas sensor, Opto cor-rpler.

(Ref. :Cooper)

- - -."-:- - .* 1.1:rkS)
Operational Amplifiers
Necessity of_Op A-p, block diagra::^ - .:_ _ _ - _-:_ \mn

Non-lnverting, Amplifie., Btrffer o,-,i,- , . _ _l . _:hralground. Adder subtractor, Jntegrator .:, - _ -. . i- l , :, :.,rts.
(Definition in each case expected)

Non-liner Applications - Comparato: >: _,_r- : ir_ j..: l

:1.2(Fig.t7.7), 17.a9ig.77.17a or.. _-: : - = ,:1
(Fig18.13a),78.9,18.6 GL 16.20a) ru'-t

- 
- ,'-:-. :--* -: '.1arkS)

Modern Electronic Conrmunicati on
The elements of communication sr ste::-. :-.:;: --: e-ectronic

38

(4)

(s)

il

(6)

(r

(r)

I-



1.'.:ks)

:riter
:' :.lge
'-.:stor

f-'r.'l
. -'u>

*'.1,."

- rr-rd

\ larks)

r- \mP
ni and
-,1,.t u1

: :.r-rits.

. --- 1),
: 18.4

l'.1.irks)

3:::olliC

communication, Survey of communication applications,
electronic spectrum, concept of bandwidth, AM principles,

Moclulation index and perientage of modulation, sidebands

and freqtrencl. dr)rnairl Freqirency modulator. (Principle),

phase modulation (Princlolc''

Types of communication satellites, satellite comtnunication

tytt.*, application overview of satellite communication'

Concept of digital communication'

Introduction to Modems

Introduction to computer networks

Use of fibre optics in communication

Review of some moderncc nmunicationapplications : concept

of FACSIMILE, Cellular radio and Radar'

(Ref. Fren zel :1.2 to 7.6,2.1 to 2.3, 4.1, 4.2,11'7,1'L'2,'11'5,72'7'

L2.4, \3.1,14. 1 (P.No .37 6 to378 exclude CCD (379,320) (P'No'382

to 383) 14.3 (P.No.388 to 393)

(24 Lecture s) (20% Marl'*)

(6) Study of Integrated Circuits

Block diagram, pin functions and simple .rpplications of the

followinglc's - 
-555, 

747 and LM 317 use of IC-555 as astable

ancl monostable.

(Ref. : Data book and appiication notes)

(10 Lechrres) (10% Marks)

(100 Marks)

Standard XII

ELECTRONICS (C2)

PAPER I
4 Lectures / Week (80 Lectures)

(1) Number system and Boolean Algebra

Decimal, Binary and Hexadecimal number system, BCD code,

Binary to decimal and decimal to binary conversion, Hex to

Binary and Binarv to Hex conversion, Hex to Decimal and

\

7

3L)



Decimal to Hex Conversion, ASCII code, Binan .r.:_ . 
_ _ ._::

(Ref, : Jain 2.2, to 2.3, 2.8, 2.5, 2.6, 2,g_7) or r\l a - :3except 1.6)

(2) Basic Logic Gates 
(10 Lech'r:'- ' I -:ks)

Study of NOT, g{t1 AND gates, Symbols :: _r -_ ,:ies,
lry]ean algebra, NAND, fVbn as universa- : - r - _ :-,_cks,

(Ref.:Jain1.3, 1.4,1.5,7.6,orM.B.:2.1 tol: . - - :
(3) Logic families and IC specification

Introduction to logic families _ bipolar, : . -:_,.,cs drldunipolar logic families.

CharacteristicsofDigitallC,s,mLNA\1, -:,. _ I _> \i\ND,
NOT, NOR gales.

Ope'r collector TTL NAND gate, tris:::= - - _::: :r__::;e TILNAND gate.

(Ref.:Jain4.1.1,4.1.2,4.2,4.g,4.1: =.r : : _ _:.oand
ch.7)

, ,:.-'--:,- , ', \larks)
Multiplexers - De Multiplexers, Enco,Je:_lr:: :";er
Multiplexers and their use in c,:::-:-_ : - :. .-: iesign,
CombinationallogicdesignusLnS : _-_::.: :r- _= .1.-, _rl"*",
and its use in combinational lo\.- j=: *
Encoder - Priority encoclers

Decoder - decoder, and drir-ers ir,r -. _:r : _-: _:>
(Ref. : ]ain 6.2.7 to 6.2.2,6.3.7,6.1,_ a:: -

-l-:::-:= _ -\Iarks)
Flip Flops, Counters and Registers

I R llt_Flop, clock, clocketi S-R -,,: :. : I : _: : ::. T flip
l?p,5 flip flop, Edge triggenee'l rl1: :: -,: - = -=- ....1,1. .or.,.ept,Ripple or Asynchror*r, collnrrr: l:-:r- -.t-,ntar,

**r rrchronotis counters.

(6)

(7)

(4)

Refe

(1)

(2)

Stud
circu

To pr

Stud
(Den

(s)

1.

2.

J.
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; \ \ND,

1..," rrr-

':::-: gtiC.

. :,-r i 13

),l.rrks)

: :ables,
: :tOCkS,

-,1,1er,

li:es and

Cn.5 and

r' , \larks)

c design,
u-nplexer

.' . \larks)

,-:, T flip
E -,rncePt/
C --,-rnter,

(6) A/D and DIA convertors

Introduction, Digital to Analog convertor - weighted resistor

ladder, R-2R iadder.

Analogtodigitaiconvertor-fot:ntertypeADC,Successive
approzimation A/D convertor'

(Ref. : Malvino Leach :13.1,13'2,13'6 and 13'8)

(12 Lectures) (12% Marks)

(71 Computer

Block diagram of computer, concept of bus, study of Input

Output divices like keyboard, motrse, light pen' digitizer'

printer and its tYPes, Plotters.

Study of memory devices like hard disk' floppy drives'

semiconductor memory, magnetic tape

Specifications of comPltter

(Ref,:ComputerandCommonsense-HuntandShelly)
(10 Lectures) (8% Marks)

References :

(1) Modern Digital Electronics - R'P'Jain

Tata McGrow Hill Publishing Co' Ltd',

(2) Digitat Computer Electronics (Third Edition)

A.P.Malvino and J.A.Brown

Tata McGrow Hill Publishing Co' Ltd",

ELECTRONICS
STD. XI, PAPER - I

PRACTICAL.I
(4 Periods week)

study of Thevenin's thm. (to prove the theorem with eqtrivalent

circuits. Network with 4-5 resistors and one source)

To prove maximum Power transfer theorem

study of sinusoidal and non-sinusoidal waveform on CRO'

(Demonstration of period, frequency, amplitude and phase for sine'

4l

1.

2.

3.

I

l

\



triangular, square waveforms)
4. Use of PMMC movement to construct voltmett: ,: - * *-:noovo,tmeter -- --',rrE,L

atnmetgr. -'- i,rrbtr

6' study of multimeter (anarog and digital) to rneasu:: -=*: _ -;rrentand resistance. u

7. Study of loading effect using analog meter, stLri-, : r, r!
8' study of various resistors. study of potentiar j--. . r: r : --,: ;ementusing fixed and variable resistors.

Baiancing of simpre wheatstone's bridge using r-,.., : -, : 
= r r_r :esisters

9. Identificatirl o{ capacitors. To study chargi,..: i:: :_.._.:rging ofcapacitor and plot V_I curve.
10. Study of relay. Measure pull_in and

for relay. Study of reed ."tuy.
11. Study of various types of switches.
12. To prepare a simple inductor using

study the effect of different cores.
13. Construction of a simple bridge rectifier _ :.-- jsoldering the components on tig/lng L_.c:..:

droF-c, *: - -: -., :: i current

-r:acitOr by

2. Forward
(all three

3. Testing o

4. Study o1

(Determi

5. Study of

6. Study of

/ . I ransrsto
relay

B. Study of

9. Study of

10. Study fre

11. To measu

72. Study of 1

(full wa\r(

13. Study of i

14. Study of
frequenct

15. Str"rdy of s

76. Dernonstr
concept.

77. Study of r

Note: Student n

74.

15.

16.

Constrtrction of a simple multirribrator cr: - -: -- -._

Construct a CE amplifier on breaclboarC
To determine turns ratio of a given trans:_ :::_.:
factor ancl power-rating.

Note : Student must perform 1.5 practicals in eath parer.

ELECTRONICS
STD. XI, PAPER - II

PRACTICAL - II
(4 periods week)

1' lloy of P type / n typesemicondr.lctor iLtrr r<-!ri:', t c:-iaracteristics.Effect of Temperatuie-. (using BFWiO, f\ f ;.

1.

2.

Shrdy of fi
and phase

Study of Z,

Study of r;
regulation.12



r-itirange

rltirange

r, current

5.

rrrgement

e resisters

nrging of

f 
c.,r.e,',t

l*-ire, then

pacitor by

;: on PCB.

reguiation

:-:;teristics.

2. Forward and reverse characteristics of P-n junction Ge, Si & LED

(all three)

3. Testing of different types of diode and transistors using multimeters'

4. study of input and output characteristics of CE configaration'

(Determine)

5. Study of FET characteristics

6. Study of UJT characteristics

7. Transistor as a switch, use of transistor to drive LED, buzzer and

relay

Study of photodiode ancl phototransistor (Demo expt)

Study of amplification using simple amplifier

Study frequency resPonse of given audio frequency amplifier'

To measure input and output resistance of a CE amplifier'

stucly of half wave rectifier and fu1l wave rectifier - load regulation

(fultr wave using two diodes & centre tap transformer)

Study of full wave bridge rectifier - regulation

Study of given sinusoidal oscillator and measure its oscillating

8.

9.

10.

L1'

12.

13.

14.
frequency.

15. Stndy of sinrple burglar alarm using sCR, piezobuzzet and LDR'

16. Demonstration experiment on negative and positive feedback

concept.

77. Study of role of equalizer circtrit in an amplifier (demo)

Note : Student must perform atleast 15 practicals from above experiments'

ELECTRONICS
STD. XII, PAPER - I

PRACTICAL'I
(4 Periods week)

1. study of front pannel controls of CRO. Use of CRO for frequency

and phase measurement.

2. Study of zener diode as voltage regulator - load regulation.

3. Study of variable dc suppty trsing IC 317 - ioad regulation and line

regtrlation 
43



4' study of temperature characteristics of thermr<: : . ::-.easlrre
melting point of wax using thermistor.

5. Study of photorelay using LDR.
6. Study of opto coupler, ancl its use ir.r determina:. _ _ - ..i

7. Inrrerting amplifier using Op-Amp
8" Ncrn-inverting amplifier using Op_Amp
9. Aclder r-rsing Op-Amp
10. Subtractor circuit using Op-Amp
11. Use r:f Op-Amp as buffer and study its applir:: ._ 

- . _ : :otential
dir.ider arrangement

12. Use of Op-Amp as comparator (,se of input :. :..-_ -.r:cle)
13. Use of Op-Amp as Schmitt trigger
L4. Study of the waveforms in simple AM circu.:
15. Study of FSK

16. Study of IC 555 in monostable mode
17. Sttrdy of IC 555 as astable multivibrator
Note : Student must perform atleast L5 practicals trc,ir i r 1., r erperiments.

fopics

ELECTRONICS
STD. XII, PAPER. II

PRACTICAL. II
(4 Periods week)

7' study of logic gates and verification of De\1 - ::::. : :.:,eorems.
2. In'rplementation of logic using gates for a s:=. rr. : .._^3r-rfl
3' sttrdv.f Ex-oR gate and its use as conkoiie,i ,:-,-=::,rr
4. I)etermination ofnoisemarginfrom actr-raj -. : ::rc :r-,e?Sllrementin

TTL galcs

5. Construction of RS flip flop using NAND gates
6. Study of Multiplexer IC 74753 (Dual 4 to 1 niar,
7. study of DeMultiplexer using rc74r3g (Dr-rar f to 1 max)
8. Sttrdy of encoder using IC 74147 (Decimal to BCD)

9. Study of ,

10. Study of ,

11. Construc'

1,2. Full adde

13. Study of I

74. Square rt-

15. D-A conv

16. Study of ,

17. Identifica
Prepare a

Note: Studentr

1. Basic Elec
By: Bhar:

2. Basic Ele<

By : Grob

3. Electronic
Bv:Coop

4. Electronic
By:A.P

5. Commnn
By: Frenz

5. Modern I
By: R. P.

7. Digital Cc

By:A.P

B. Computer
By:Hr"rnt

,4 ,,1.r.+



a measure

u--\ 1

E potential

crode)

9. Study of decoder using [C7447 /2448
10. Study of decade counter using ICZ490
11. Construction of half aclder

72. Full adder using gales

13. Study of full adder using IC 7483

71. Square wave generator using Schmitt trigger invertor
15. D-A convertor using R-2R ladder and Op-Amp
76. Study of diode matrix ROM

17. Identification of different parts of computer. Format a floppy disc.
Prepare an index of all experiments and take a printout.

Note : Student must perform atleast 15 practicals from.above experiments.

7.

BOOKS RECOMMENDED

Basic Electronics and Linear Circuits
By : Bhargava, Gupta, Kulshreshtha

Basic Electronics
By:Grob

Electronic Instrumentation and Measuring Techniques
By : Cooper and Helfrick

Electronic Principles
By: A. P. Malvino

Communication Electronics
By: Frenzel

Modern Digital Electronics
By : R. P. Jain

Digital Computer Electronics
By : A. P. Malvino

Computer and Comrnonsense
By : Hunt and Shelly

I

periments.

2.

rrems.

-.

::ement in

4"

5.

7.

8.
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RECOMMENDED TOOLS & EQUmMENTS FOR
A BATCH OF 25 STUDENTS

17. Div{l

72. D.C.

13. Com
CDF
Mult
Desk

1.4. Heatt

15. Mercr

16. f)irnn

77. Step c

1. Ltand&olE
Nose-plier
Tweezer
Diagonal Cutter
Screrv-driver
Penknife
Hacksaw
Drill-bits
Soldcring lron
Centre punch and Scriber
Hand drilt

Meters
Voltmcter : 0_3000 V^-

0_20 vDC "'
Ammeters : 0_100 

^h0_500 MA
0_100 MA
0_1 A

_ 1 (All arc DC meters)
uarvanometers : Centre Zero,600 ,A f.s.ci

Multimeter : Sanwa p_3 / Sirnpson 260
Signal Generator (Sine, Square, Tringular - l.i::
Cathode Ralz es.llloscope

FET V.O.M.

Drilling Machine (Electric)(pillar tvpe r

De-soidering pumps

Regulated power supply 0_30v, 1 A

(Dual) Regulated power Supply0_30v, 1 A

: \os.
-il Nos.
I \os.
,-\os.

5 \os.
,i \os.

5 \rrs.

25 Nos.

2 Nos.

2 Nos.

2 \os.

1 \o.

10 Nos.

10 Nos.

5 Nos.

,i i)

-



11. DMM (e.g. LN{ 357 or Meko 9 A)

72. D.C.Motor (12 V) with speed variation circuit

I3. Computer - P-II 300 N'{Hz 64 MB i{AM, 4 GB HDD,
CD ROM Drive,
Multimecli;r, Modem, Mouse, UPS,

Desk-l et Printer (Colour)

74. Heater

15. Mercury Thermameter 0 to 3000

16. Dirnmerstat (0 to 300 v)

77. Step donn transformer (Mtrititap) i.S to 12Y, 2 A

5 Nos.

1No.

1No.

2 Nos.

I t",
-. \os.
I \os.
I \os.
: \os.
: \os.

: \us.

l: \os.

I \os.

_ \ ()s.

- \ r.)S.

-, lios.

- \os.

J \os.
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TECHNICAL GROUP
COURSE VI

COMPUTER SCIENCE
(D-e)

(sta. xr & xrr)
PREAMBLE

Recognising the rapid adva.nces in the fielc -_,I Information
,I:*::i"ry in recent years, th.. Boura felt the need rr.r ur.Computer Science 1n'-o; ryi;;.;;. sra. ilil; ;;,1:,l 

r:1;J,.,;;-,',,"t

,ro,.r1ttT1}'''' the syllabu' iuy' specific empha.:- .r conremporary
* Object Oriented programming (using C-_,,* Visual / GUI based programming (trsing \_B* The L-ren asive world of Nehvorks ancl Inte::-e:

7. Stuc
(c) \
Restt

2. Stud
3. File c

4. C++
differ

5. C++ l
6. C++ i
7. C++ I
8. C++ I
9. VBPr

nar.ig;
10. VB Pr,
71. VB pri

check I

72. VB prc
13. Intemt
74. Interne
15. Internt,
75. Interne

Sr.No.

1.

2.
aJ.

4.

5.

COMPUTER SCIENCE
(D-e)

STD. XI, PAPER - I' 
Topic

Number System and Binary Arithmetic
Program Analysis
Introduction to C++
Visual Basic

Introduction to Networking & Internet

\o. of Lectures

8

B

40

40

24

No. of Lectures

15

25

35

45

1. Studv o
2. Studi.t-
3. Studt.rr
4. Studi.o
5. Studr-oi
6. Studv ot
/. Studr. oi
8. Study of
9- Study of
10. Study, of
11. Study oi
12. Study oi

Note:Studentshr

Sr.No.

1.

2.
aJ.

4.

STD. XI, PAPER. II
Topic

Study of Components and Circuits
Circuits Logic Gates and Sequential
Frrnctional Hardware parts of pC
Peripheral Devices

48



2.

Ĵ.

4.

1.

PRACTICAL (D.9) I

sTD. XI, PAPER - I
Study of Win 98 Desktop (a) My Computer (b) Task Bar
(c) Navigation with help of Mouse (d) Maximize, Minimize,CIose,
Restore Windows.
study of win 98 - start Menu, Execution of a Package tike word, etc.
File operations using Explorer

!+1 Proqram - Study of Structure of C++ Program involving
different data types.

5. C++ Program - Using Operators.
6. C++ Program - Using control Structures
7. C++ Program - Using Functions
8. C++ Program - Using Unformatted I/O operations.
9. vB Programs - studv of Integrated Development Environment and

navigation through variotrs vrrindows and menus.
10. VB Programs - Study of tool box and Property Editor.
11. vB Progranls - use of buttons, labels, text windows, picture boxes,

check boxes and option buttons
12. vB Programs - Program a simpte Addition / Subtraction Calculator
13. Internet - Study how to write and send an email
14. Internet - Study of Browser and access sites on Hard Disk.
15. Internet - Use of Chat. (Optional)
76. Internet - Study of FTP.

STD. XI, PAPER - II
1. Sttrdy of BASIC GATES using I'TL or CMOS Chips
2. Study of UNIVERSAL BLOCKS using lC's7400,7402
3. Study of Three State Buffe r IC 74725
4. Study of Square wave Generator using IC7474. (or IC 40106)
5. Study of Half Adder using Gates.
6. Study of FULL ADDER using \C7483
7. Study of Concept of Addressing using Diode Matrix ROM.
8. Study of Decoder Chip BCD to Decimal using IC 7445
9 Study of Multipiexer using IC 74154
10. Study of Input Devices : Keyboard, Mouse.
L1,. Study of Scanner and Printer.
1,2. Study of Multimedia - recording a voice, playing AVI file, etc.

Note: student should perform Minimum 12 Experiments from each paper.

49

: Irrformation
r;e the existing
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8
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40

21
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COMPUTER SCIENCE

Sr.No.

1. Operating Systems

2. Data Structures

3. C++

4. HTML

(D-e)

STD. XII, PAPER - I
Topic

i.r:- It*\':i1,

1r'5 Ir:

vDl:-

1/B iJ:

A sin-,

Desigr

l)esigr

Use ot

1,. Farliii
2. Sirttp-,1.

3. lr.,lultr;

4. Prosr;

5. Use t',i

6. Proq:;
trsing

7. Progr:

B. Cop]
loca ti,:

9. Progr:

10. Progra

11,. Progra

72. Progra

13, Progra

14. Studr

15. Studr
optic c

76. Studr

17. Case si

18. Settin
Expen

Note: Student

1".I oi Lecfures

30

20

50

1n

-ln

11.

12.
1Fi
.{--1.

14.

15"

16.

17.

STD. XII, PAPER - II
Sr.No. Topic \: 6f Lectures
1. Introduction to Microprocessors and 25

Organization of g0g5

2. Instruction Set and programming of g0g5

3. Introduction to Intel Xg6 family
4. Introduction to Microcontroller
5. Networking Technology

PRACTICAL (D-9)

STD. XII, PAPER - I
1. C++ Program - Using Array and pointers.

2. C++ Program - with CLASS implementation.
3. C++ Program - Using Arrays of Object.
4' C++ Program - basecl on constructors and dest*rctors.
5. C++ Program - based on operator Overloading.
6. C++ Program - based on type conversions.
7. C++ Program - based on single inheritance.
8. C++ Program - Single file operation.
9. VB Program - use of various tools in tool box.

45
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Lechrres

ll
l-r

r0

:l

10. VlJ Prograrn - CreaLing and customizing rnenus.

I1: Vts Pr:ograut - Iii,r, of If.... Then.... Else, For.... Next

12. V13 Pr:ogr:anr - t-lsr: of Do.... I-oop, Case.... Else

13. \rB Pr,:g;r'an: - Designing A Table.

L4. A simpie F'roject using Visual Basic"

15. Designing A simple Web Page with Text.

16. Designing A simple Web Page with Text and Graphics.

17. Use of simple VI3 Script in Web page designing,

STD. XII, PAPER - II
Familiarization with 8085 Microprocessor Kit.

Sirnple addition and Subtraction Programs using 8085.

Multiplication and Division Using 8085.

Program for addition of decimai numbers.

Use of rnonitor routines of the 8085 kit.

Program to use microprocessor as two-digit addition calculator

Lectures

l5

I
{r
l
r5

l0

1.

2.

oJ,

4.

5.

6.

using monitor routine.

7. Program to dispiay messages on display.

B. Copy of rnemory blocli from one location to another memory
location.

9. Program to find minimum/maximum ilr a memory block.

10. Program for searching a given number.

71,. Prograrn trsing rotate instructions.

12. Program using Stack Operations.

13. Program to generate a sqllare wave.

1,4. Study of Interrupts.

15. Study of Transmission media such as Co-axial, tu,-isted pair, fiber
optic cables and connectors

76. Study of modem, hlrb, re.peaters and routers.

77. Case study of existing Nehvork topclogv used in the LAB.

18. Setting up of LAN netu,ork in Laboratory (Demonstration
Experiment)

Note : Student should perforrn Minimum L2 Experirnents from each Paper.
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1,.

2.

Ĵ.

4.

5.

Suggested References (STD. XI and XII)
Dislt3l_Principles and Applications - Albert Nfalr rno, Donal Leach,
4th Ed, Tata McGraw Hill.
Modern Digital Electronicr - ir.p. Jain,2,,dEd, Tata \lcGrarv Hill.
Mastering visual Basic - Evangelos petroutsos, S\ BE\ BpB
Nefworking Essentiats MSCE Training Guicie, Teci.::- eiia.
Basic Electronics and Linear circuits - Bhargar-a, K,.ilsr:eshta, Gupta,
Tata McCraw Hill.

6. PC upgracle and Maintenance Guide - Mark \riras, :\ BEX / BpB
7. Operating Systems - Achyut Godbole, Tata \lcGra.... Hill
8. Data structures - s. Lipschutz, scha,m,s Series \IcGraw _

Hill Book Co.

9. Programming with C++ - ]ohn Hubbart-l, scirarn,,s series,
McGraw Hill

10. object - orierrted programming with C++ - E Balac*rtrsamy, Tata
McGraw Hill

11' HTML in Easy steps - Andy Horyer, Comdex, pL STAK \IAHAL
12. ]\4icroprocessor Fundamentals - Roger Tokheim, schanm,s series,

McGraw Hill Book Co.
13. Microprocessors and Programmed Logic - Kennetl-r short, 2.d Ed,

PHI
14. Microproc"*_oT principles ancl Applications - Charles Gilmore,

2n'r Ed, Tata McGraw Hiil
15. Microprocessor Architecture, programming ancl Applications with

8085 - Ramesh Gaonkar, 3*r Ed, penram l.tJrnational
76- How to solve It by Computer - R. G. Dromey, prentice Hall of India.

List of Equipment,s for Batch of 25 Students :A. Server (one) - Minimum Configuration
Pentium - II / CELERON with 550 MHzor Higher
512 KB Cache Memory
64 MB SDRAM
7.44M8/FDD
4.3 GB HDD or Higher
CD ROM Drive (40xor higher)
4 Mts AGP Card
14" SVCA Digital Colour Monitor
25-IP Ports 2 USB port

10 x 
.i[t

!Vin,ric,
pq/) \.

B. Nodes
Pentiir
512 I(E
32 NlB
4 h,IE -l

.i4" s\
25-tP I
10 x 1tl

PS/2 )
Note a

99,/Nl

C" Nodes
Conti:

D. Netrvc
1. ir
2.L
5. -\l
4. Te

5. T(

E. Accesr
1. Sc

2. 1--

3. Dt

F. Softn
1. \\
2, IS
a \{,). -\ 1

4.C
5. \r
6. -\

Space Reqr
Minimr,rm :* Vinr-l* 1.5 tor
* Nece:'* Seati:t
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Lai Leach,

ir-Hi1l.

BPB

i.

a, Cupta,

.\ / BPB

cGraw -

s Series,

:: t''-i Ed,

,lrlgrore,

i :..s urith

. : Irrdia.

fr', 
rutu

L{HAL
L; Series,

i0 x [00 MBI-'li NIC Card, with RJ 45 connection

wincl ows cerrripatible keyboard w ith Ps / 2 Interface

P3/Z l\'[ortse or ComPatible

B.Nodes(l!Iinimum0g)Minimumconfigurationexpected
Pentitim - Ii / CELERON with 350 MHz or Higher

512 KB Cache MemorY
32 MB SDRAM / 1.44M8 FDD / 4.3 GBHDD
4 MB AGP Card
14" SVGA Digital Colour Monitor
25-IP Ports 1 USB Port
ltr x 100 MBPS NIC Card (32 biO

PS/z Mouse Window Pre-loaded
Note above mentioned Hardware should be certified for Windows

93lNT

C" Nodes (03 Units)
Configuration same as above w,ith 40 X Multimedia Kit.

D. Ir,letworking
1. 16 port Hub with RJ 45 Ports

2.UTPCablewithRJ45Piugforl0NodesandServer.
3. Modem (One) 56'6 KBPS

4. TelephoneConnection (Independent)

5. TCP /IP Connectivity with Internet Browsing Facility'

E. Accessories (one unit)
1. Scanner ( A-4 Flat Bed)

2. 132 Column Dot Matrix Printer (2a Pin)

3. Des Jet Printer / Laser Printer '''

F. Software Required (for Server)

1. Windows NT O/S with 12 User license

2. ISM - Officer under Windows NT for 12 User

3. MS - Office (Professional) / Lotus Smart Suite

4. C++ Package
5. Visual Basic Ver. 5 or Higher
6. Anti Virus Software.

Space Requirement - (For Laboratory)
tuiir,l,,rn 500 Sq.Ft. area with necessary Civil and Eiectricai Work'
* Vinyl Flooring for Dust free environment'
* 1.5 ton 2 AIC units (optional)
* Necessary furni[tre to house 12 systems'
* Seating arrangement for about 25 persons'

53


