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pkS/kjh pj.k flag fo'ofo|ky;] esjBpkS/kjh pj.k flag fo'ofo|ky;] esjBpkS/kjh pj.k flag fo'ofo|ky;] esjBpkS/kjh pj.k flag fo'ofo|ky;] esjB 

    

ch0 ,0 ch0 ,0 ch0 ,0 ch0 ,0     

fgUnhfgUnhfgUnhfgUnh    lkfgR; ikB~;ØelkfgR; ikB~;ØelkfgR; ikB~;ØelkfgR; ikB~;Øe    
¼o"kZ 201¼o"kZ 201¼o"kZ 201¼o"kZ 2014&154&154&154&15    ls izHkkoh½ls izHkkoh½ls izHkkoh½ls izHkkoh½    

izFke o’kZ izFke o’kZ izFke o’kZ izFke o’kZ     
1 izkphu ,oa e/;dkyhu dkO; 
2 fgUnh ukVd vkSj jaxeap  
f}rh; o’kZ f}rh; o’kZ f}rh; o’kZ f}rh; o’kZ     
1 vk/kqfud fgUnh dkO;  
2 fgUnh dFkk lkfgR; 
r`rh; o’kZ r`rh; o’kZ r`rh; o’kZ r`rh; o’kZ         uksV %& ch0,0 r`rh; o’kZ dk iuksV %& ch0,0 r`rh; o’kZ dk iuksV %& ch0,0 r`rh; o’kZ dk iuksV %& ch0,0 r`rh; o’kZ dk ikB~;Øe o’kZ 2013&2014 ls izHkkoh gksxkAkB~;Øe o’kZ 2013&2014 ls izHkkoh gksxkAkB~;Øe o’kZ 2013&2014 ls izHkkoh gksxkAkB~;Øe o’kZ 2013&2014 ls izHkkoh gksxkA    
1 v|Rku fgUnh ,oa dkSjoh yksd dkO; 
2 fgUnh fucU/k rFkk vU; x| fo/kk,a  

    

ch0 ,0 ch0 ,0 ch0 ,0 ch0 ,0     

iz;kstuewyd fgUnh ikB~;Øeiz;kstuewyd fgUnh ikB~;Øeiz;kstuewyd fgUnh ikB~;Øeiz;kstuewyd fgUnh ikB~;Øe    

¼o"kZ 2014&15¼o"kZ 2014&15¼o"kZ 2014&15¼o"kZ 2014&15    ls izHkkoh½ls izHkkoh½ls izHkkoh½ls izHkkoh½    
    

izFke o’kZ izFke o’kZ izFke o’kZ izFke o’kZ     
1 Hkkjr ljdkj dh jktHkk"kk uhfr  
2 fgUnh dk izk;ksfxd O;kdj.k vkSj okrkZyki  
3 izk;ksfxd dk;Z 
f}rh; o’kZ f}rh; o’kZ f}rh; o’kZ f}rh; o’kZ     
1 fgUnh esa dk;kZy;h vkSj okf.kfT;d i=kpkj 
2 fVIi.kh ,oa vkys[ku 
3 izk;ksfxd dk;Z 
r`rh; o’kZ r`rh; o’kZ r`rh; o’kZ r`rh; o’kZ         uksV %& ch0,0 r`rh; o’kZ dk ikB~;Øe o’kZ 2013&2014 ls izHkkoh gksxkAuksV %& ch0,0 r`rh; o’kZ dk ikB~;Øe o’kZ 2013&2014 ls izHkkoh gksxkAuksV %& ch0,0 r`rh; o’kZ dk ikB~;Øe o’kZ 2013&2014 ls izHkkoh gksxkAuksV %& ch0,0 r`rh; o’kZ dk ikB~;Øe o’kZ 2013&2014 ls izHkkoh gksxkA 
1 vuqokn] nqHkkf"k;k & izfof/k] ikfjHkkf"kd 'kCnkoyh 
2 lapkj ek/;e 
3 izk;ksfxd dk;Z 
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pkS/kjh pj.k flag fo”ofo|ky;] esjBpkS/kjh pj.k flag fo”ofo|ky;] esjBpkS/kjh pj.k flag fo”ofo|ky;] esjBpkS/kjh pj.k flag fo”ofo|ky;] esjB    
 

ch0,0 ¼izFke o"kZ½ fgUnh ch0,0 ¼izFke o"kZ½ fgUnh ch0,0 ¼izFke o"kZ½ fgUnh ch0,0 ¼izFke o"kZ½ fgUnh lkfgR; lkfgR; lkfgR; lkfgR; ikB~;ØeikB~;ØeikB~;ØeikB~;Øe    
izFke iz'u i=izFke iz'u i=izFke iz'u i=izFke iz'u i=    

izkphu ,oa e/;dkyhu dkO;izkphu ,oa e/;dkyhu dkO;izkphu ,oa e/;dkyhu dkO;izkphu ,oa e/;dkyhu dkO;    
50 vad 

 
fu/kkZfjr dfo& dchj ¼30 lk[kh rFkk 05 in½] tk;lh ¼in~ekor dk ,d [k.M½] lwjnkl ¼20 
in½] rqylhnkl ¼20 NUn½] fcgkjh ¼30 nksgs ½] ?kukuUn ¼20 NUn½] Hkw"k.k ¼20 NUn½A 
 
nzqr ikB & ljgik] vCnqjZgeku] pUnojnkbZ] vehj [kqljks] ehjkckbZA 
 
dchjnkl % lk[kh dchjnkl % lk[kh dchjnkl % lk[kh dchjnkl % lk[kh     
xq:nso dkS vax %  lrxq: dh efgek vuar] xwaxk gwok ckoyk] nhid nh;k rsy Hkfj]  

tkdk xq: Hkh va/kkyk] uka xqj feY;k u fl’k Hk;k] ek;k nhid uj irax] 
lrxq: ge lwa jh> djA 

lqfej.k dkS vax % dchj dgrk tkr gwa] Hkxfr Hktu gfj ukao gS] dchj lwrk D;k djS dkgs  
u ns[kS tkfxA 

fcjg dkS vax % pdoh fcNqVh jSf.k dh] cgqr fnuu dh tksorh] ;gq ru tkjkSa efl d:a] 
gafl gafl dar u ikb,] uSuka varj vko rwa] dchj ns[kr fnu x;k] dS 
fcjgfu dwa ehap ns] dchj ru eu ;kSa tY;k] fcjg Hkqoaxe ru clS] 
v’kf.k;k¡ >k¡bZ iM+h] fcjgfu ÅHkh iaFk flfjA  

ijpk dkS vax %  ikjczã ds rst dk] varfj daoy izdkfl;k] fiatj izse izdkfl;k] ika.kh  
gh rSa fge Hk;k] tc eSa Fkk rc gfj ugha] ekuljksoj lqHkj ty] dchj 
daoy izdkfl;kA 

jl dkS vax % dchj gfjjl ;kSa fi;k] jke jlkb.k izse jl] dchj HkkBh dyky dhA 
in % larks HkkbZ vkbZ Kku dh vka/kh] tru fcuq fejxu [ksr mtkjs] jguk ugha 

ns”k fcjkuk gS] dkgs jh ufyuh rw dqEgykuh] nqyfgfu xkogq eaxy pkjA  
    
tk;lhtk;lhtk;lhtk;lh  in~ekor dk ekuljksnd [k.M ¼lEiw.kZ½  
    
lwjnkl lwjnkl lwjnkl lwjnkl     
fou; %   vktq gkSa ,d ,d dfj] vfoxr xfr dNq dgr u vkoS] jS eu ewj[k  

tue xaok;kS] xksfoUn izhfr lcfu dh ekur] tk fnu eu iaNh mfM tSgSa] 
viquikS vkiqu gh fclj;kS] izHkq dkS ns[kkS ,d lqHkkbZA 

okRlY; %  lksfHkr dj uouhr fy;s] [ksyr eS dks dkdks xqlS;k] ns[kks HkkbZ nf/klqr  
esa nf/k tkr 

Jàxkj %   cw>r L;ke dkSu rw xksjh] fuflfnu cjlr uSu gekjs] vaf[k;ka gfj njlu  
dh Hkw[kh] e/kqou rqe dr jgr gjs] fujxqu dkSu nsl dks cklh] Å/kkS 
vaf[k;ka vfr vuqjkxh] vk;ks ?kks’k cM+ks O;kikjh] eksgu ekaX;ks viuks :i] 
Å/kkS eksfg czt fcljr ukgh] vfr eyhu o`’kHkku dqekjh] yfjdkbZ dks 
izse vkfy dSls djds NwVrA 
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rqylhnklrqylhnklrqylhnklrqylhnkl    
fou;if=dk %   ,slh ew<rk ;k eu dh] ,slks dks mnkj tx ekgh]  

dslo dfg u tkb dk dfg;s] gs gfj dl u gjgq Hkze Hkkjh] gfj rqe 
cgqr vuqxzg dhUgksa] vc ykSa ulkuh vc u ulbgkSa] ek/ko eksg&Qk¡l 
D;ksa VwVSA    

dforkoyh %  vo/ks”k ds }kjs ldkjs xbZ] cj nar dh iaxfr dqan dyh] dhj ds dkxj  
T;ksa u`i phj] jkojs nks’k u ik;u dks] ikrHkjh lgjh ldy lqr] iqj rsa 
fudlh j?kqchj c/kw] lhl tVk mj ckgq folky] cky/kh fclky fcdjkyA 

nksgkoyh % ,d Hkjkslks ,d cy] tks ?ku cjlS le; fpj] p<r u pkrd fpr dcgqa] 
c/;ksa cf/kr ij~;ks iqU; ty] cjfl i#’k ikgu i;n~A 

    
fcgkjhfcgkjhfcgkjhfcgkjh    %%%%            esjh Hkock/kk gjkS] uhdh nbZ vukduh] tedfj eqag rjgfj] ;k vuqjkxh  

fpŸk dh] eksgfu ewjfr L;ke dh] rft rhjFk gfj jkf/kdk] fpjthokSa tksjh 
tqjS] vtkS rj~;kSuk gh jg~;kS] LokjFk lqdr̀q u Je òFkk] uj dh v# uy 
uhj dh] c<+r c<+r lEifŸk lfyy] clS cqjkbZ tklq ruA 
Nfd jlky lkSjHk lus] fr; frjlkSags eu fd;s] T;ksa T;ksa c<r foHkkojh] 
tqofr tksUg esa fefy] tksx tqxfr fl[k, lcS] eaxyfcanq lqjax eq[k] 
[ksyu fl[k, vfy Hkys] jlflaxkj eatuq fd;s] pepekr papy u;u] 
v#u cju r#fu pju] nx̀ mj>r VwVr dqVqe] fi; ds /;ku xfg xgh] 
dgr lcS cSanh fn;s] eatqu dfj [katu u;fu] vkSjs vksi duhfudfu] dj 
eqanjh dh vkjlh] eSa felgk lks;ks leqf>] crjl ykyp yky dh] gsfj 
fgaMksjs xxu rsaA 

    
?kukuan?kukuan?kukuan?kukuan %  vfr lw/kks lusg dks ekjx gS] Hkksj rsa lk¡> ykSa dkuu vksj] >ydS vfr  

lqanj  vkuu xkSj] ghu Hk;s ty ehu v/khu] ?ku vkuan thou :i 
lqtku] bl ckaV ijh lqf/k jkojs Hkwyfu] iwju izse dks ea= egk iu] ifgys 
viuk; lqtku lusg lksa] ?kuvkuan thou ewy lqtku dh] vklk&xqu 
ckaf/k dS Hkjkslks fly /kfj Nkrh] dar jeS mj varj eSa] efjcks fcljke xuS 
og rks] dkjh dwj dksfdyk dgk¡ dks cSj] ,js chj ikSu rsjk lcS vksj xkSu] 
cSjh fo;ksx dh gwdu tkjr] ij dktfg nsg dks /kkfj fQjkS] ,dS 
vkl ,dS folokl izku xgs ckl] jkojs :idh jhfr vuwi] pksi pkg 
pkofu pdksj Hk;kS pkgr ghA 

    
Hkw’k.k %& Hkw’k.k %& Hkw’k.k %& Hkw’k.k %&         f”kok ckouh 25 inf”kok ckouh 25 inf”kok ckouh 25 inf”kok ckouh 25 in    

lkft prqjax chj jax esa rqjax pf<+] ckus Qgjkus ?kgjkus ?kaVk xtu ds] 
cÌy u gksafga ny nfPNu ?keaM ekfga] ckft xtjkt flojkt lSu lktr 
gh] Å¡ps ?kksj eanj ds vanj jguokjh] mrfj iy¡x rs u fn;ks gS /kjk iS 
ix] vanj rs fudlh u eanj dks ns[;ks }kj] lksa/ks dks v/kkj fdlfel 
ftudks vgkj] lkfg fljrkt vkSj flikfgu esa ikrlkg] fdcys dh BkSj 
cki cknlkg lkgtgk¡] gkFk rlchg fy, izkIr mBS cUnxh dks] dS;d 
gtkj tgk¡ xqtZcjnkj Bk<+s] lcu ds Åij gh Bk<+ks jfgcs ds tksx] jkuk 
Hkks pesyh vkSj csyk lc jktk Hk;s] dwje deyde/kqt gS dne Qwy] 
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nsoy fxjkors fQjkors fulku vyh] lk¡p dks u ekuS nsoh nsork u tkuS 
v#] dqHkdUu vlqj vkSrkjh vojaxtsc] NwVr deku vkSj rhj xksyh 
ckuu ds] mrS ikrlkg tw ds xtu ds BÎ NwVs] thR;ks flojkt lygsfj 
dks lej lqfuA 

 
izFke iz'u& ¼d½ vfuok;Z nl oLrqfu’B@vfry?kwÙkjh iz'uA  

¼iz'u i= ds lEiw.kZ ikB~;Øe ls½       ¼10 x 1 ¾ 10½ 
¼[k½ vfuok;Z ik¡p y?kwÙkjh iz'uA ¼ iz'u i= ds nzqr ikB ds ikB~;Øe ls½   ¼5 x 2 ¾ 10½ 
bdkbZ&1- dchjnkl] tk;lh] lwjnkl] rqylhnkl ds fu/kkZfjr dkO;ka'kksa ls lEcfU/kr O;k[;kA  ¼2 x 4 ¾ 8½ 
bdkbZ&2- fcgkjh] Hkw"k.k] ?kukuan ds fu/kkZfjr dkO;ka'kksa ls lEcfU/kr O;k[;kA   ¼2 x 4 ¾ 8½ 
bdkbZ&3- dchj] tk;lh] lwjnkl] rqylhnkl ij vk/kkfjr vkykspukRed iz'uA  ¼7 x 1 ¾ 7½ 
bdkbZ&4- fcgkjh] Hkw"k.k] ?kukuUn ij vk/kkfjr vkykspukRed iz'uA     ¼7 x 1 ¾ 7½ 
 
lUnHkZ@lgk;d iqLrdsa & izkphu ,oa e/;dkyhu dkO;lUnHkZ@lgk;d iqLrdsa & izkphu ,oa e/;dkyhu dkO;lUnHkZ@lgk;d iqLrdsa & izkphu ,oa e/;dkyhu dkO;lUnHkZ@lgk;d iqLrdsa & izkphu ,oa e/;dkyhu dkO;    
 
1& dchj ,d vuq'khyu   & MkW0 jkedqekj oekZ 
2& dchj dh fopkj/kkjk   & MkW0 f=xq.kk;r&lkfgR; fudsru dkuiqj 
3& dchj O;fDrRo ,oa d`frRo   & panzeksgu flag] Kku yksd bykgkckn 
4& dchj lkfgR; dh ij[k   & vkpk;Z ij'kqjke prqosZnh& Hkkjrh Hk.Mkj] bykgkckn 
5& dchj    & gtkjh izlkn f}osnh jktdey] fnYyh 
6& dchj    & fot;sUnz Lukrd& jk/kk d`".k] fnYyh 
7& dchj dh Hkk"kk   & ekrkcny tk;loky&fo'ofo|ky; izdk'ku okjk.klh 
8& lwj lkfgR;    & gtkjh izlkn f}osnh& fo'ofo|ky; izdk'ku okjk.klh 
9& lwjnkl vkSj mudk lkfgR;  & gjca'k yky 'kekZ& Hkkjr izdk'k eafnj vyhx<+ 
10& lwjnkl vkSj mudk dkO;  & xkso)Zu yky 'kqDy& czt lkfgR; eaMy] eFkqjk 
11& lwj dh dkO; lk/kuk  & xksfoUn jke 'kekZ& us'kuy ifCyf'kax gkml ubZ fnYyh 
12& lwj dh dkO; dyk   & eueksgu xkSre& ,l pan ,.M lal fnYyh 
13& lwj lkSjHk    & eqa'kh jke 'kekZ& xzUFke] dkuiqj 
14& egkdfo lwjnkl   & t; fd'ku izlkn [k.Msyoky johUnz izdk'ku] vkxjk 
15& f=os.kh    & jkepUnz 'kqDy& ukxjh izpkfj.kh lHkk dk'kh 
16& xksLokeh rqylhnkl  & jkepUnz 'kqDy& ukxjh izpkfj.kh lHkk] dk'kh 
17& rqylh ekul jRukdj  & HkkX;orh flag& ljLorh iqLrd lnu ekrk dVjk vkxjk 
18& rqylhnkl vkSj mudk dkO;  & jkeujs'k f=ikBh& jktiky ,.M lal fnYyh 
19& rqylh n'kZu   & cynso izlkn feJ fgUnh lkfgR; lEesyu iz;kx 
20& rqylh jlk;u   & HkxhjFk feJ& lkfgR; Hkou bykgkckn 
21& rqylh    & mn;Hkkuq flag& jk/kk d"̀.k izdk'ku] fnYyh 
22& tk;lh dk in~ekor % dkO; rFkk n'kZu& xksfoUn f=xq.kk;r] lkfgR; fudsru] dkuiqj 
23& tk;lh ds in~ekor dk ewY;kadu & txnh'k izlkn JhokLro] Le`fr izdk'ku] bykgkckn 
24& tk;lh dk dkO;& ljkstuh ik.Ms;& fgeky; ikdsV cqDl] fnYyh 
25& gekjs dfo    & jktsUnz flag 
26& fcgkjh dh okfXoHkwfr  & fo'oukFk izlkn feJ 
27& fcgkjh vkSj mudk lkfgR;  & gjca'kyky 'kekZ 
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28& dfo=;h& ¼fcgkjh] nso] ?kukuan½  & fxjh'k pUnz frokjh iqLrd izpkj] fnYyh 
29& fcgkjh vkSj ?kukuan  & ijeyky xqIr 
30& fcgkjh dk dkO; % vkuUn eaxy &  
 
dkO; 'kkL=& 
01& vyadkj ikfjtkr % ujksÙke Lokeh& y{eh ukjk;.k vxzoky izdk'ku vkxjk 
02& uwru dkO; izdk'k& MkW0 misUnz f=ikBh& lkfgR; jRuky;] dkuiqj 
03& dkO; dkSeqnh& MkW0 ckyd`".k xqIr] lkfgR; fudsru dkuiqj 
04& vyadkj] jl] NUn] ifjp;& Hkkjr Hkw"k.k R;kxh] yk;y cqd fMiks] Xokfy;j 
05& dkO; yksd xksihukFk 'kekZ] fdrkc egy] bykgkckn 
06& dkO; ds :i& xqykc jk;& vkRekjke ,.M lal] fnYyh 
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ch0,0 ¼izFke o"kZ½ fgUnh lkfgR; ikB~;Øech0,0 ¼izFke o"kZ½ fgUnh lkfgR; ikB~;Øech0,0 ¼izFke o"kZ½ fgUnh lkfgR; ikB~;Øech0,0 ¼izFke o"kZ½ fgUnh lkfgR; ikB~;Øe    
f}rh; iz'u i=f}rh; iz'u i=f}rh; iz'u i=f}rh; iz'u i=    

fgUnh ukVd vkSj jaxeap fgUnh ukVd vkSj jaxeap fgUnh ukVd vkSj jaxeap fgUnh ukVd vkSj jaxeap     
50 vad 

 
fu/kkZfjr ikB~;Øe & ¼d½ ukVd&/kzqoLokfeuh&t;'kdaj izlkn] vk/ks&v/kwjs & eksgu jkds”k  
 
¼[k½ ,dkadh & vkSjaxtsc dh vkf[kjh jkr ¼MkW0 jke dqekj oekZ½ ] LVªkbd ¼Hkqous'oj½ Hkksj dk 
rkjk ¼txnh'k pUnz ekFkqj½] u;s esgeku ¼mn;'kdaj HkV~V½] lw[kh Mkyh ¼misUnz ukFk ^v”d*½ 
 
nzqzr ikB & ¼d½ HkkjrsUnq gfj”pUnz] gfjd`’.k izseh] y{ehukjk;.k feJ] /keZohj HkkjrhA 
     ¼[k½ fgUnh jaxeap dk lkekU; ifjp;   
 
izFke iz'u 
¼d½ vfuok;Z nl oLrqfu’B@vfry?kwÙkjh; iz”uA ¼iz'u i= ds lEiw.kZ ikB~;Øe ls½  ¼10 x 1 ¾ 10½ 
¼[k½ vfuok;Z ik¡p y?kwÙkjh; iz'uA ¼iz'u i= ds nzqr ikB ds ikB~;Øe ls½   ¼5 x 2 ¾ 10½ 
bdkbZ&1- ukVdksa ij fu/kkZfjr O;k[;k,¡A       ¼2 x 4 ¾ 8½ 
bdkbZ&2- ,dkafd;ksa ij fu/kkZfjr O;k[;k,¡A       ¼2 x 4 ¾ 8½ 
bdkbZ&3- /kzqoLokfeuh ,oa vk/ks&v/kwjs ls fu/kkZfjr vkykspukRed iz'uA    ¼7 x 1 ¾ 7½ 
bdkbZ&4- fu/kkZfjr ,dkafd;ksa ,oa ,dkadhdkjksa ls lEcfU/kr vkykspukRed iz”u   ¼7 x 1 ¾ 7½ 
 
lUnHkZ@lgk;d iqLrdsa & fgUnh ukVd vkSj jaxeaplUnHkZ@lgk;d iqLrdsa & fgUnh ukVd vkSj jaxeaplUnHkZ@lgk;d iqLrdsa & fgUnh ukVd vkSj jaxeaplUnHkZ@lgk;d iqLrdsa & fgUnh ukVd vkSj jaxeap    
 
01& fgUnh ukVd % bfrgkl ds lksiku  & xksfoUn pkrd] r{kf'kyk izdk'ku] ubZ fnYyh 
02& fgUnh ukVd % vktdy   & t;nso rustk] r{kf'kyk izdk'ku] ubZ fnYyh 
03& vk/kqfud fgUnh ukVd vkSj jaxeap  & y{eh ukjk;.k yky] lkfgR; Hkou] bykgkckn 
04& fgUnh ukVd    & cPPku flag] jk/kkd`".k izdk'ku] fnYyh 
05& vk/kqfud fgUnh ukV~;dkjksa ds fl)kUr & fueZyk gseUr] jk/kkd`".k izdk'ku] fnYyh 
06& izlkn ds ukVd % lt̀ukRed /kjkry vkSj Hkkf"kd psruk & xksfoUn pkrd] r{kf'kyk izdk'ku] ubZ fnYyh 
07& ukVddkj txnh'k panz ekFkqj  & xksfoUn pkrd] jk/kk d"̀.k izdk'ku] fnYyh 
08& fgUnh ,dkadh dh f'kYi fof/k dk fodkl & fl)ukFk dqekj 
09& izfrfuf/k t;'kadj izlkn   & ¼la0½ lR;sUnz rustk] jk/kk d`".k izdk'ku] fnYyh 
10& fgUnh ,dkadh dk jaxeaph; vuq'khyu & Hkqous'oj egrks] vUuiw.kkZ izdk'ku] dkuiqj 
11& fgUnh ukVd % feFkd ,oa ;FkkFkZ   & jes'k xkSre 
12& ,dkadh vkSj ,dkadhdkj   & jkepj.k egsUnz 
13& fgUnh ukVd    & n'kjFk vks>k 
14& /kzqoLokfeuh     & oLrq ,oa f'kYi & lqjs'k ukjk;.k 
15& izlkn dh ukV~;dyk   & lqtkrk fo"V 
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ch0ch0ch0ch0    ,0 ,0 ,0 ,0 ¼¼¼¼f}rh; o"kZf}rh; o"kZf}rh; o"kZf}rh; o"kZ½ fgUnh lkfgR; ikB~;Øe½ fgUnh lkfgR; ikB~;Øe½ fgUnh lkfgR; ikB~;Øe½ fgUnh lkfgR; ikB~;Øe    
izFke iz'u i=izFke iz'u i=izFke iz'u i=izFke iz'u i=    

vk/kqfud fgUnh dkO; vk/kqfud fgUnh dkO; vk/kqfud fgUnh dkO; vk/kqfud fgUnh dkO;     
iw.kkZad % 50  

fu/kkZfjr dfofu/kkZfjr dfofu/kkZfjr dfofu/kkZfjr dfo    &&&& eSfFkyh”kj.k xqIr& eSfFkyh”kj.k xqIr& eSfFkyh”kj.k xqIr& eSfFkyh”kj.k xqIr& lkdsr dk v’V~e lxZ  
t;“kadj izlkn &t;“kadj izlkn &t;“kadj izlkn &t;“kadj izlkn & chrh foHkkojh tkx jh] ^vk¡lw* ds izkjfEHkd ik¡p Nan] v:.k ;g e/kqe; ns”k 
gekjk] is”kksyk dh izfr/ofuA 
lw;ZdkUr f=ikBh fujkyk &lw;ZdkUr f=ikBh fujkyk &lw;ZdkUr f=ikBh fujkyk &lw;ZdkUr f=ikBh fujkyk & ljkst Le`fr] fHk{kqdA 
lqfe=kuUnu iUr &lqfe=kuUnu iUr &lqfe=kuUnu iUr &lqfe=kuUnu iUr & ukSdk fogkj] ckny] vYeksM+s dk clUr] nzqr >jks txr ds th.kZ i=] ekSu 
fuea=.kA 
egknsoh oekZ &egknsoh oekZ &egknsoh oekZ &egknsoh oekZ & eSa uhj Hkjh nq[k dh cnyh] iaFk jgus nks vifjfpr] fojg dk ty&tkr 
thou] ;g eafnj dk nhi] fpj ltx vk¡[ksa muhanhA 
jke/kkjh flag fnudj & jke/kkjh flag fnudj & jke/kkjh flag fnudj & jke/kkjh flag fnudj & vkyksd /kUok] ijEijk] iki] jktf’kZ vfHkuUnu] foiFkxkA 
    
nzqrikB & nzqrikB & nzqrikB & nzqrikB & Jh/kj ikBd] ek[kuyky prqosZnh] ckyÑ’.k “kekZ ^uohu*] lqHknzk dqekjh pkSgkuA 
 
izFkeizFkeizFkeizFke    iz'u &    iz'u &    iz'u &    iz'u &        
¼d½ vfuok;Z nl oLrqfu’B@vfry?kqÙkjh; iz'uA ¼iz'u i= ds lEiw.kZ ikB~;Øe ls½ ¼10x1 ¾10½   
¼[k½ vfuok;Z ikap y?kqÙkjh; iz'uA ¼iz'u i= ds nzqrikB ds ikB~;Øe ls½    ¼5x2 ¾10½    
bdkbZ &1- eSfFkyh'kj.k xqIr] t;'kadj izlkn rFkk lw;ZdkUr f=ikBh fujkyk ds fu/kkZfjr dkO;k'kksa 
ls O;k[;k,¡A           ¼2x4 ¾8½   
bdkbZ &2- lqfe=kuUnu iUr] egknsoh oekZ rFkk jke/kkjh flag fnudj ds fu/kkZfjr dkO;ka”kksa ls  
O;k[;k,¡A           ¼2x4 ¾8½   
bdkbZ &3- eSfFkyh'kj.k xqIr] t;'kadj izlkn rFkk lw;ZdkUr f=ikBh fujkyk ij vk/kkfjr  
vkykspukRed iz'uA          ¼7x1 ¾7½   
bdkbZ &4- lqfe=kuUnu iUr] egknsoh oekZ rFkk jke/kkjh flag fnudj ij vk/kkfjr vkykspukRed 
iz'uA            ¼7x1 ¾7½   
 
lUnHkZ@mi;ksxh xzUFk& lUnHkZ@mi;ksxh xzUFk& lUnHkZ@mi;ksxh xzUFk& lUnHkZ@mi;ksxh xzUFk&     
01& vk/kqfud dfo;ksa dh dkO; lk/kuk& jktsUnz flag vkSj xkSM+& Jhjke esgjk ,.M lal] vkxjk  
02& fgUnh ds vk/kqfud izfrfuf/k dfo & }kfjdk izlkn lDlsuk& fouksn iqLrd eafnj] vkxjk  
03& vk/kqfud fgUnh dkO; ds uojRu& jes'k pUnz 'kekZ& ljLorh izdk'ku] dkuiqj   
04& Nk;koknh dfo;ksa dh xhr nf̀"V& MkW0 misUnz& ;qxok.kh izdk'ku] dkuiqj  
05& izlkn dk dkO; & izse 'kadj   
06& izlkn dh dyk & xqykcjk;  
07& izlkn dh dfork & HkksykukFk frokjh& lkfgR; Hkou] bykgkckn  
08& izlkn& jkejru HkVukxj 
09& izlkn& uUn nqykjs cktis;h  
10& iar dk dkO;& MkW0 misUnz& fgeky; ikdsV cqDl] fnYyh   
11& iar th dk uwru dkO; n'kZu& MkW0 fo'oEHkj mik/;k;   
12& lqfe=k uanu iar& MkW0 uxsUnz& us'kuy ifCyf'kax gkml] fnYyh  
13& iar dk dkO;& izseyrk ckQuk   
14& lqfe=kuUnu& 'kph jkuh xqVwZ  
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15& dfo;ksa esa lkSE; iar& cPpu   
16& iar dh dkO; lk/kuk& jes'k pUnz 'kekZ ,oa d0yk0 voLFkh lkfgR; fudsru] dkuiqj   
17& ;qx dfo fujkyk& jkeewfrZ 'kekZ] lkfgR; fudsru] dkuiqj 
18& ;qx dfo fujkyk& jtuhdkar ygjh mUuko   
19& fujkyk dh dkO; lk/kuk& oh.kk 'kekZ  
20& fujkyk dk dkO;& MkW0 uxsUnz   
21& fujkyk dk iquewZY;kadu& /kuat; oekZ   
22& fujkyk ds lkfgfR;d laLdkj& f'ko dqekj nhf{kr] lkfgR; jRuky;] dkuiqj   
23& fujkyk& bUnzukFk enku   
24& eSfFkyh'kj.k xqIr& vkuan izdk'k nhf{kr  
25& egknsoh % dfo ,oa x|dkj& xkSre  
26& egknsoh dh dkO; lk/kuk& ^lqeu* 
27& egknsoh& bUnzukFk enku   
28& Nk;kokn vkSj egknsoh& uan dqekj jk;  
29& egknsoh dh dkO; psruk& jktsUnz feJ  
30& iar % dfo vkSj dkO;& 'kkjnkyky& r{kf'kyk izdk'ku] fnYyh  
31& ;'kks/kjk dk dkO; lanHkZ& cM+lwokyk] r{kf'kyk izdk'ku] fnYyh  
32& egknsoh dk dkO; lkSUn;Z& jktiky gqdqe pUnz   
33& vijk&fujkyk& Hkkjrh HkaMkj] bykgkckn  
34& jf'e yksd&fnudj&fgUnh cqd lsaVj] fnYyh  
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ch0ch0ch0ch0    ,0 ,0 ,0 ,0 ¼¼¼¼f}rh; o"kZf}rh; o"kZf}rh; o"kZf}rh; o"kZ½ fgUnh lkfgR; ikB~;Øe½ fgUnh lkfgR; ikB~;Øe½ fgUnh lkfgR; ikB~;Øe½ fgUnh lkfgR; ikB~;Øe    
f}rh; iz'u i=f}rh; iz'u i=f}rh; iz'u i=f}rh; iz'u i=    

fgUnh dFkk lkfgR;fgUnh dFkk lkfgR;fgUnh dFkk lkfgR;fgUnh dFkk lkfgR;    
iw.kkZad % 50  

fu/kkZfjr ikB~;Øe& ¼d½ miU;kl& fp=ys[kkfp=ys[kkfp=ys[kkfp=ys[kk ¼Hkxorhpj.k oekZHkxorhpj.k oekZHkxorhpj.k oekZHkxorhpj.k oekZ½] jkxnjckjhjkxnjckjhjkxnjckjhjkxnjckjh ¼Jhyky “kqDyJhyky “kqDyJhyky “kqDyJhyky “kqDy½  

¼[k½ dgkuh& dQu ¼izsepUnizsepUnizsepUnizsepUn½] xq.Mk ¼t;”kadjt;”kadjt;”kadjt;”kadj izlknizlknizlknizlkn½] ;gh lp gS ¼eUuw Hk.MkjheUuw Hk.MkjheUuw Hk.MkjheUuw Hk.Mkjh½] phQ dh 

nkor] ¼Hkh’e lkguhHkh’e lkguhHkh’e lkguhHkh’e lkguh½] ekjs x;s xqyQke mQZ rhljh dle ¼Q.kh”oj ukFk js.kqQ.kh”oj ukFk js.kqQ.kh”oj ukFk js.kqQ.kh”oj ukFk js.kq½] jktk fujoafl;k 

¼deys”ojdeys”ojdeys”ojdeys”oj½ firk ¼KkujatuKkujatuKkujatuKkujatu½ iphl pkSdk Ms<+ lkS ¼vkseizdk”k okYehfdvkseizdk”k okYehfdvkseizdk”k okYehfdvkseizdk”k okYehfd½ 

nzqr ikB& “kSys’k efV;kuh] vejdkar] lsokjke ;k=h] e`nqyk xxZ 

 
izFke iz'u &izFke iz'u &izFke iz'u &izFke iz'u &    
¼d½ vfuok;Z nl oLrqfu’B@vfry?kwÙkjh; iz'uA ¼iz'u i= ds lEiw.kZ  ikB~;Øe ls½ ¼10x1 ¾10½   
¼[k½ vfuok;Z ikap y?kqÙkjh; iz'uA ¼iz'u i= ds nzqr ikB ds ikB~;Øe ls½     ¼5x2 ¾10½    
bdkbZ &1- miU;klksa dh fu/kkZfjr O;k[;k,¡A        ¼2x4 ¾8½   
bdkbZ &2-  fu/kkZfjr dgkfu;ksa ls O;k[;k,¡A        ¼2x4 ¾8½   
bdkbZ &3- miU;klksa ij vk/kkfjr vkykspukRed iz”uA       ¼7x1 ¾7½ 
bdkbZ &4- dgkfu;ksa ij vk/kkfjr vkykspukRed iz'uA       ¼7x1 ¾7½   
lUnHkZ@lgk;d iqLrdsa&  lUnHkZ@lgk;d iqLrdsa&  lUnHkZ@lgk;d iqLrdsa&  lUnHkZ@lgk;d iqLrdsa&      
01& fgUnh miU;kl dh izo`fÙk;k¡& 'kf'k Hkw"k.k flagy   
02& fgUnh miU;kl igpku ,oa ij[k& bUnzukFk enku  
03& vk/kqfud fgUnh miU;kl& Hkh"e lkguh  
04& fgUnh miU;kl ,oa ;FkkFkZokn& f=Hkqou flag& fgUnh izpkjd iqLrdky;] okjk.klh  
05& miU;kl dyk ds rRo& Jh ukjk;.k vfXugks=h& fgeky; ikdsV cqDl] fnYyh   
06& miU;kl vkSj yksdthou& jsYQ QkWDl ihiqYl ifCyf'kax gkml] ubZ fnYyh 12  
07& miU;kl % f'kYi vkSj izof̀Ùk;k¡& MkW0 lqjs'k flUgk  
08& fgUnh miU;kl& MkW0 lq"kek /kou   
09& fgUnh miU;kl dk mn~Hko vkSj fodkl& MkW0 izrki ukjk;.k V.Mu  
10& fgUnh miU;klksa esa pfj= fp=.k dk fodkl& MkW0 j.kohj jk.kk  
11& dgkuh dyk % fl)kUr vkSj fodkl& MkW0 lqjs'k pUnz 'kqDy& fgeky; ikdsV cqDl] fnYyh  
12& vkt dh fgUnh dgkuh& MkW0 /kuat;] vfHkO;fä izdk'ku] bykgkckn  
13& dgkuh dk jpukfo/kku& MkW0 txUukFk izlkn 'kekZ& fgUnh izpkjd iqLrdky;]okjk.klh  
14& u;h dgkuh% ifjos'k ,oa ifjizs{;& MkW0 jkedyh ljkQ fo'ofo|ky; izdk'ku] okjk.klh  
15& dqN fgUnh dgkfu;k¡ % dqN fopkj& fo'oukFk f=ikBh& jktdey] ubZ fnYyh   
16& fgUnh dgkuh % izfØ;k vkSj ikB& lqjsUnz pkS/kjh] jk/kkd"̀.k] fnYyh   
17& fgUnh dgkfu;ksa dh f'kYi fof/k dk fodkl& y{ehukjk;.k yky& lkfgR; Hkou] bykgkckn   
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ch0ch0ch0ch0    ,0 ,0 ,0 ,0 ¼r`¼r`¼r`¼r`rh; o"kZrh; o"kZrh; o"kZrh; o"kZ½ fgUnh lkfgR; ikB~;Øe½ fgUnh lkfgR; ikB~;Øe½ fgUnh lkfgR; ikB~;Øe½ fgUnh lkfgR; ikB~;Øe    
izFke iz'u i=izFke iz'u i=izFke iz'u i=izFke iz'u i=    

v|Rku fgUnh ,oa dkSjoh yksd dkO;v|Rku fgUnh ,oa dkSjoh yksd dkO;v|Rku fgUnh ,oa dkSjoh yksd dkO;v|Rku fgUnh ,oa dkSjoh yksd dkO;    
iw.kkZad % 50 

fu/kkZfjr dfo & fu/kkZfjr dfo & fu/kkZfjr dfo & fu/kkZfjr dfo &  

lfPpnkuUn ghjkuUn okRL;k;u ÞvKs;ß&lfPpnkuUn ghjkuUn okRL;k;u ÞvKs;ß&lfPpnkuUn ghjkuUn okRL;k;u ÞvKs;ß&lfPpnkuUn ghjkuUn okRL;k;u ÞvKs;ß& unh ds }hi] nhi vdsyk] m/kkj] lkezkKh dk uSos| 

nku] dyxh cktjs dhA 

“ke”ksj cgknqj flag& “ke”ksj cgknqj flag& “ke”ksj cgknqj flag& “ke”ksj cgknqj flag& m’kk] ykSV vk vks /kkj] ihyh “kke] veu dk jkx] eqfDrcks/k dh èR;q ij 

xt+yA 

ukxktqZu& ukxktqZu& ukxktqZu& ukxktqZu& flanwj fryfdr Hkky] vdky ds ckn] ckny dks f?kjrs ns[kkA 

Hkokuh izlkn feJ& Hkokuh izlkn feJ& Hkokuh izlkn feJ& Hkokuh izlkn feJ& xhr csprk gw¡] lriqM+k ds taxy] dey ds QwyA 

xtkuu ek/ko eqfDrcks/k&xtkuu ek/ko eqfDrcks/k&xtkuu ek/ko eqfDrcks/k&xtkuu ek/ko eqfDrcks/k& czge~jk{klA 

pkS/kjh i`Foh flag cs/kM+d&pkS/kjh i`Foh flag cs/kM+d&pkS/kjh i`Foh flag cs/kM+d&pkS/kjh i`Foh flag cs/kM+d& ^ekuork* Hktu la0 & 01] 10] 53] rFkk xhr la0 & 05A 
d`’.k pUnz “kekZ&d`’.k pUnz “kekZ&d`’.k pUnz “kekZ&d`’.k pUnz “kekZ& yksdxhr % ^yksd thou ds Loj* ds v/;k; 05 ls ^jk’Vªh; vkUnksyu* xhr la0 
& 02 rFkk ^f”k{kk dk egRo* xhr la0 & 04A 
 

nqzrikB & dsnkjukFk vxzoky] f”koeaxy flag ^lqeu*] nq’;Ur dqekj] /keZohj Hkkjrh] ujs”k esgrkA 

 

izFke iz'u & izFke iz'u & izFke iz'u & izFke iz'u &  
¼d½ vfuok;Z nl oLrqfu’B@vfry?kqÙkjh; iz'uA ¼iz'u i= ds lEiw.kZ ikB~;Øe ls½ ¼10x1 ¾10½   
¼[k½ vfuok;Z ikap y?kqÙkjh; iz'uA ¼iz'u i= ds nzqr ikB ds ikB~;Øe ls½   ¼5x2 ¾10½    
bdkbZ &1- vKs;] 'ke'ksj cgknqj flag] ukxktqZu ds fu/kkZfjr dkO;ka'kksa ls O;k[;k,¡A ¼2x4 ¾8½   
bdkbZ&2- Hkokuh izlkn feJ] eqfDrcks/k] d`’.k panz “kekZ] i`Foh flag cs/kM+d ds fu/kkZfjr dkO;ka'kksa 
ls O;k[;k,¡A           ¼2x4 ¾8½   
bdkbZ&3- vKs;] 'ke'ksj cgknqj flag] ukxktqZu ij vk/kkfjr vkykspukRed iz'uA   ¼7x1 ¾7½ 
bdkbZ&4- Hkokuh izlkn feJ] eqfDrcks/k] d`’.k panz “kekZ] i`Foh flag cs/kM+d ij vk/kkfjr 
vkyksspukRed iz”uA           ¼7x1 ¾7½  
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 vuqeksfnr iqLrdsa & vuqeksfnr iqLrdsa & vuqeksfnr iqLrdsa & vuqeksfnr iqLrdsa & v|Rku fgUnh ,oa dkSjoh yksd dkO;v|Rku fgUnh ,oa dkSjoh yksd dkO;v|Rku fgUnh ,oa dkSjoh yksd dkO;v|Rku fgUnh ,oa dkSjoh yksd dkO;    
01& ;qx pkj.k fnudj & lkfo=h flag] jk/kk d`".k izdk'ku] ubZ fnYyh  
02& fnudj ds dkO; eas ekuorkoknh izse psruk& e/kqckyk] r{kf'kyk izdk'ku] ubZ fnYyh  
03& yksdfiz; cPpu & nhukukFk'kj.k] lkfgR; fudsru] dkuiqj  
04& cPpu dk ijorhZ dkO;& ';ke lqUnj ?kks"k] jktiky] fnYyh  
05& dfo cPpu & O;fDr ,oa n'kZu& ds0th0 dne] lkfgR; Hkou] bykgkckn   
06& cPpu ,d ewY;kadu& nhukukFk'kj.k] nfj;kiqj xksyk] ck¡dhiqj] iVuk  
07& vKs; dk jpuk lalkj& jkeLo:i prqosZnh  
08& vKs; vkSj vk/kqfud jpuk dh leL;k& jkeLo:i prqosZnh] ubZ fnYyh  
09& Hkokuh izlkn feJ dh dkO; ;k=k& larks"k dqekj frokjh  
10& dfork ;k=k & jRukdj ls j?kqohj lgk;& jkeLo:i prqosZnh] eSdfeyu   
11& u;k dkO;] u;s ewY;& yfyr 'kqDy& eSdfeyu   
12& ubZ dfork vkSj vfLrRookn& jkefoykl 'kekZ] us'kuy ifCyf'kax gkml] ubZ fnYyh  
13& 'ke'ksj dh dfork& ujsUnz of'k"B] ubZ fnYyh  
14& ubZ dfork & Lo:i vkSj leL;k,a& txnh'k xqIr   
15& dfork ds u;s izfreku& ukeoj flag   
16& ukxktqZu dh dkO; ;k=k& jru dqekj ik.Ms;] fo'ofo|ky; izdk'ku] okjk.klh   
17& ukxktqZu dk dkO;& pUnz gkml flag] jk/kkd`".k izdk'ku] ubZ fnYyh   
18& vKs; % fopkj ,oa dfork& jktsUnz feJ] r{kf'kyk izdk'ku] fnYyh  
19& vk/kqfud fgUnh dfork esa fcEc fo/kku& dsnkjukFk flag] jk/kkd`".k izdk'ku] ubZ fnYyh  
20& ledkyhu fgUnh dfork& fo'oukFk izlkn frokjh] jk/kkd`".k izdk'ku] ubZ fnYyh  
21& ledkyhu fgUnh lkfgR;% fofo/k ifjn`';&jkeLo:i prqosZnh] jk/kkd`".k izdk'ku] ubZ fnYyh  
22& ledkyhu fgUnh dfork& ,0 vjfoUnk{ku] jk/kkd`".k izdk'ku] ubZ fnYyh   
23& ik'pkR; lkfgR; fl)kUr ,oa fofo/kokn& xk;dokM+] lkfgR; jRuky;] dkuiqj  
24& dkO; 'kkL= % fofo/k vk;ke& e/kq[kjkVs] fo|k izdk'ku] dkuiqj  
25& ik'pkR; dkO; 'kkL=& HkxhjFk feJ] fo'ofo|ky; izdk'ku] okjk.klh  
26& ltZuk ds {k.k&vKs;& Hkkjrh; lkfgR; izdk'ku] esjB   
27& ukxktqZu dh dfork& vt; frokjh   
28& yksd lkfgR; foKku % MkW0 lR;sUnz % jktLFkkuh xzUFkkxkj] tks/kiqjA 
29& yksd thou ds Loj % MkW0 d`’.k pUnz “kekZ & dq: yksd laLFkku] esjBA 
30& dkSjoh yksd lkfgR; % izks0 uohu pUnz yksguh & Hkkouk izdk”ku] ubZ fnYyh  
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ch0ch0ch0ch0    ,0 ,0 ,0 ,0 ¼r`¼r`¼r`¼r`rh; o"kZrh; o"kZrh; o"kZrh; o"kZ½ fgUnh lkfgR; ikB~;Øe½ fgUnh lkfgR; ikB~;Øe½ fgUnh lkfgR; ikB~;Øe½ fgUnh lkfgR; ikB~;Øe    
f}rh; iz'f}rh; iz'f}rh; iz'f}rh; iz'u i=u i=u i=u i=    

fgUnh fucU/k rFkk vU; x| fo/kk,afgUnh fucU/k rFkk vU; x| fo/kk,afgUnh fucU/k rFkk vU; x| fo/kk,afgUnh fucU/k rFkk vU; x| fo/kk,a    
iw.kkZad % 50  

fu/kkZfjr ikB~;Øe&fu/kkZfjr ikB~;Øe&fu/kkZfjr ikB~;Øe&fu/kkZfjr ikB~;Øe&    

d&d&d&d&    fucU/k&fucU/k&fucU/k&fucU/k& f”ko”kEHkq ds fpV~Bs ¼ckyeqdqan xqIrckyeqdqan xqIrckyeqdqan xqIrckyeqdqan xqIr½] dfo;ksa dh mfeZyk fo’k;d mnklhurk 

¼vkpk;Z egkohjizlkn f}osnhvkpk;Z egkohjizlkn f}osnhvkpk;Z egkohjizlkn f}osnhvkpk;Z egkohjizlkn f}osnh½] yTtk vkSj Xykfu ¼vkpk;Z jkepUnz “kqDyvkpk;Z jkepUnz “kqDyvkpk;Z jkepUnz “kqDyvkpk;Z jkepUnz “kqDy½] dqVt ¼vkpk;Z vkpk;Z vkpk;Z vkpk;Z 

gtkjhizlkn f}osnhgtkjhizlkn f}osnhgtkjhizlkn f}osnhgtkjhizlkn f}osnh½] Nk;kokn ¼uannqykjs oktis;huannqykjs oktis;huannqykjs oktis;huannqykjs oktis;h½] rqe panu ge ikuh ¼fo|kfuokl feJfo|kfuokl feJfo|kfuokl feJfo|kfuokl feJ½] lkSUn;Z 

dh mi;ksfxrk ¼jkefoykl “kekZjkefoykl “kekZjkefoykl “kekZjkefoykl “kekZ½A 

[k& x| fo/kk,¡&[k& x| fo/kk,¡&[k& x| fo/kk,¡&[k& x| fo/kk,¡& HkfDru ¼egknsoh oekZegknsoh oekZegknsoh oekZegknsoh oekZ½] lqf/k;k¡ ml pUnu ou dh ¼fo’.kqdkUr “kkL=hfo’.kqdkUr “kkL=hfo’.kqdkUr “kkL=hfo’.kqdkUr “kkL=h½] viksyks 

dk jFk ¼Jhdkar oekZJhdkar oekZJhdkar oekZJhdkar oekZ½] leUo; vkSj lg vfLrRo ¼fo’.kqfo’.kqfo’.kqfo’.kq    izHkkdjizHkkdjizHkkdjizHkkdj½] viuh&viuh gSfl;r ¼gfj”kadj gfj”kadj gfj”kadj gfj”kadj 

ijlkbZijlkbZijlkbZijlkbZ½A 

nqzrikB & dqcsjukFk jk;] “kjn tks”kh] foosdh jk;] j?kqohj lgk; A 

 
izFke iz'u &    izFke iz'u &    izFke iz'u &    izFke iz'u &        
¼d½ vfuok;Z nl oLrqfu’B@vfry?kqÙkjh; iz'uA ¼iz'u i= ds lEiw.kZ ikB~;Øe ls½ ¼10x1 ¾10½ 
¼[k½ vfuok;Z ikap y?kqÙkjh; iz'uA ¼ iz'u i= ds nzqr ikB ds ikB~;Øe ls½     ¼5x2 ¾10½    
bdkbZ &1- fu/kkZfjr fucU/kksa dh O;k[;k,¡A       ¼2x4 ¾8½   
bdkbZ &2-  fu/kkZfjr x| fo/kkvksa dh O;k[;k,¡A       ¼2x4 ¾8½    
bdkbZ &3- fu/kkZfjr fucU/kksa ij vk/kkfjr vkykspukRed iz”uA     ¼7x1 ¾7½ 
bdkbZ &4- fu/kkZfjr x| fo/kkvksa ij vk/kkfjr vkykspukRed iz'uA    ¼7x1 ¾7½ 
lgk;d iqLrdsa& lgk;d iqLrdsa& lgk;d iqLrdsa& lgk;d iqLrdsa&     
01& fgUnh dk x| lkfgR;& jkepanz frokjh] fo'ofo|ky; izdk'ku] okjk.klh  
02& fgUnh ds izfrfuf/k fucU/kdkj& }kfjdkizlkn lDlsuk  
03& fgUnh fuca/kdkj& ufyu t;ukFk   
04& fgUnh fucU/k ds vk/kkj LrEHk& MkW0 gfjeksgu] r{kf'kyk izdk'ku] ubZ fnYyh  
05& izfrfuf/k fgUnh fucU/kdkj& r{kf'kyk izdk'ku] ubZ fnYyh   
06& lkfgR; esa x| dh ubZ fo/kk;sa& dSyk'kpUnz HkkfV;k]  r{kf'kyk izdk'ku] ubZ fnYyh   
07& fgUnh js[kkfp=& MkW0 gjoa'kyky oekZ] fgUnh lfefr m0iz0] y[kuÅ  
08& Lokra«;ksÙkj fgUnh O;aX; fuca/k ,oa fuca/kdkj& MkW0 ckiwjko nslkbZ] fparu izdk'ku] ukScLrk] 
dkuiqj  
09& fgUnh lkfgR; esa fuca/k ,oa fuca/kdkj& MkW0 xaxk izlkn xqIr  
10& fgUnh dh gkL; O;aX; fo/kk dk Lo:i ,oa fodkl& bUnzukFk enku  
11& fgUnh ds O;fäd fuca/k& jkepj.k egsUnz  
12& lkfgfR;d fo/kk;sa % iqufoZpkj& gfjeksgu  17 
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pkS/kjh pj.k flag fo”ofo|ky;] esjBpkS/kjh pj.k flag fo”ofo|ky;] esjBpkS/kjh pj.k flag fo”ofo|ky;] esjBpkS/kjh pj.k flag fo”ofo|ky;] esjB    

    
ch0ch0ch0ch0    ,0 ,0 ,0 ,0 ¼¼¼¼izFke o"kZizFke o"kZizFke o"kZizFke o"kZ½½½½    iz;kstuewyd fgUnhiz;kstuewyd fgUnhiz;kstuewyd fgUnhiz;kstuewyd fgUnh    

izFke iz”u i=izFke iz”u i=izFke iz”u i=izFke iz”u i=    
Hkkjr ljdkj dh jktHkk"kk uhfrHkkjr ljdkj dh jktHkk"kk uhfrHkkjr ljdkj dh jktHkk"kk uhfrHkkjr ljdkj dh jktHkk"kk uhfr    

iw.kkZad & 35iw.kkZad & 35iw.kkZad & 35iw.kkZad & 35    
 
izFke iz'u &bl ;wfuV esa lHkh 10 y?kwRrjh; iz'u vfuok;Z gksaxsA ;s iz'u izFke iz'u i= 
ds lEiw.kZ ikB~;Øe dks Li'kZ djrs gq, cuk;s tk;saxsA      15 vad 
 
bdkbZ & ¼1-½ fgUnh dk fodkl ,oa fgUnh ds jktHkk’kk laca/kh laoS/kkfud izko/kkuA  5 vad 
bdkbZ & ¼2-½ jktHkk"kk vf/kfu;e& 1963] la'kksf/kr & 1967] ijorhZ fu;e & 1976A  5 vad 
bdkbZ & ¼3-½ jk"Vªifr ds vkns'k] jktHkk"kk&ladYi] f=Hkk"kk QkeZwyk]  

     vf[ky Hkkjrh; ijh{kkvksa dk oSdfYid ek/;eA     5 vad 
bdkbZ & ¼4-½ fgUnh izf'k{k.k vkSj izksRlkguA       5 vad 
 

    
    

f}rh; iz'u i=f}rh; iz'u i=f}rh; iz'u i=f}rh; iz'u i=    
fgUnh dk izk;ksfxd O;kdj.k vkSj okfgUnh dk izk;ksfxd O;kdj.k vkSj okfgUnh dk izk;ksfxd O;kdj.k vkSj okfgUnh dk izk;ksfxd O;kdj.k vkSj okrkZykirkZykirkZykirkZyki    

iw.kkaZd & 35iw.kkaZd & 35iw.kkaZd & 35iw.kkaZd & 35 
 
izFke iz'u & bl ;wfuV esa lHkh 10 y?kwRrjh; iz'u vfuok;Z gksaxsA ;s iz'u f}rh; iz'ui= ds 
lEiw.kZ ikB~;Øe dks Li'kZ djrs gq, cuk;s tk;saxsA      15 vad 
bdkbZ & ¼1-½ fgUnh Hkk"kk dh izÑfr] vaxszth dh rqyuk esa fgUnh okD; lajpuk fu;eA  5 vad 
bdkbZ & ¼2-½ /ofu foKku] o.kZekyk] mPpkj.k] y; vkSj Loj foU;klA    5 vad 
bdkbZ & ¼3-½ fgUnh O;kdj.k & fyax] opu] fØ;k] fo'ks"k.k] milxZ] izR;;] ijlxZA  5 vad 
bdkbZ & ¼4-½ nsoukxjh fyfi dh oSKkfudrk] foHkfDr;k¡] orZuh vkSj fojke fpUg  

     vkfn dk lgh iz;ksxA        5 vad 
 
 
 

r`rh; iz'u i=r`rh; iz'u i=r`rh; iz'u i=r`rh; iz'u i=    
izk;ksfxd dk;Zizk;ksfxd dk;Zizk;ksfxd dk;Zizk;ksfxd dk;Z    

iw.kkaZd & 30iw.kkaZd & 30iw.kkaZd & 30iw.kkaZd & 30 
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ch0ch0ch0ch0    ,0 ,0 ,0 ,0 ¼¼¼¼f}rh; o"kZf}rh; o"kZf}rh; o"kZf}rh; o"kZ½½½½    iz;kstuewyd fgUnhiz;kstuewyd fgUnhiz;kstuewyd fgUnhiz;kstuewyd fgUnh    
izFke iz'ui=izFke iz'ui=izFke iz'ui=izFke iz'ui=    

fgUnh esa dk;kZy;h vkSj okf.kfT;d i=kpkjfgUnh esa dk;kZy;h vkSj okf.kfT;d i=kpkjfgUnh esa dk;kZy;h vkSj okf.kfT;d i=kpkjfgUnh esa dk;kZy;h vkSj okf.kfT;d i=kpkj    
iw.kkZad & 35iw.kkZad & 35iw.kkZad & 35iw.kkZad & 35    

 
izFke iz'u & bl ;wfuV esa lHkh 10 y?kqRrjh; iz'u vfuok;Z gksaxsA ;s iz'u izFke iz'ui= ds 
lEiw.kZ ikB~;Øe dks Li'kZ djrs gq, cuk;s tk;saxsA      15 vad   
bdkbZ & ¼1½ i= dh vo/kkj.kk] Lo:i vkSj izdkjA     5 vad 
bdkbZ & ¼2½ dk;kZy;h i=kpkj & ewyi=] i=ksÙkj] vf/klwpuk] vkns'k]  

i`"Bkadu] vUrfoZHkkxh; fVIi.kh] ekud izkys[kA    5 vad 
bdkbZ & ¼3½ O;kolkf;d ,oa okf.kfT;d i=kpkj&fufonk lwpuk,¡] fjfDr;ksa  

dh lwpuk,¡] dksVs'ku] jiV] buokbl fcy] cSafdax dk;Zokgh] f'kdk;r 
vkSj le>kSrs] chek fo"k;d i=A     5 vad 

bdkbZ & ¼4½ foKkiu ,oa dkWih ys[ku dh izLrkouk] xq.k] {ks= ,oa lEHkkouk,¡A 5 vad 
 

    
f}rh;f}rh;f}rh;f}rh;    iz'u i=iz'u i=iz'u i=iz'u i=    

fVIi.kh ,oa vkys[kufVIi.kh ,oa vkys[kufVIi.kh ,oa vkys[kufVIi.kh ,oa vkys[ku    
iw.kkZad & 35 vadiw.kkZad & 35 vadiw.kkZad & 35 vadiw.kkZad & 35 vad    

 
izFke iz'u & bl ;wfuV esa lHkh 10 y?kqRrjh; iz'u vfuok;Z gksaxsA ;s iz'u f}rh; iz'ui= ds 
lEiw.kZ ikB~;Øe dks Li'kZ djrs gq, cuk;s tk;saxsA     15 vad  
bdkbZ & ¼1½ fVIi.kh ys[ku % vo/kkj.kk] Lo:i] izdkj] Hkk"kk&'kSyh]  

fo'ks"krk,¡A        5 vad 
bdkbZ & ¼2½ vkys[ku % vo/kkj.kk] Lo:i] izdkj] Hkk"kk&'kSyh] fo'ks"krk,¡A  5 vad 
bdkbZ & ¼3½ Qkby i)fr] izdj.k&fuekZ.k] lUnHkZ&if=dk,¡A   5 vad   
bdkbZ & ¼4½ vfHkys[k vkSj iwjd i=ksa dh i)frA     5 vad  
 

    
r`rh; iz'u i=r`rh; iz'u i=r`rh; iz'u i=r`rh; iz'u i=    
izizizizk;ksfxd dk;Zk;ksfxd dk;Zk;ksfxd dk;Zk;ksfxd dk;Z    

iw.kkZad & iw.kkZad & iw.kkZad & iw.kkZad & 30 30 30 30 vadvadvadvad 
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ch0ch0ch0ch0    ,0 ,0 ,0 ,0 ¼¼¼¼r`rh; o"kZr`rh; o"kZr`rh; o"kZr`rh; o"kZ½½½½    iz;kstuewyd fgUnhiz;kstuewyd fgUnhiz;kstuewyd fgUnhiz;kstuewyd fgUnh 
izFke iz'ui=izFke iz'ui=izFke iz'ui=izFke iz'ui=    

vuqokn] nqHkkf"k;k & izfof/k] ikfjHkkf"kd 'kCnkoyh vuqokn] nqHkkf"k;k & izfof/k] ikfjHkkf"kd 'kCnkoyh vuqokn] nqHkkf"k;k & izfof/k] ikfjHkkf"kd 'kCnkoyh vuqokn] nqHkkf"k;k & izfof/k] ikfjHkkf"kd 'kCnkoyh     
iw.kkZad & 35iw.kkZad & 35iw.kkZad & 35iw.kkZad & 35    

izFke iz'u &bl ;wfuV esa lHkh 10 y?kqRrjh; iz'u vfuok;Z gksaxsA ;s iz'u izFke iz'ui= ds 
lEiw.kZ ikB~;Øe dks Li'kZ djrs gq, cuk;s tk;saxsA     15 vad  
bdkbZ & ¼1½ vuqokn % vo/kkj.kk] izfØ;k] izdkj] jktHkk"kk&vf/kfu;eA  5 vad   
bdkbZ & ¼2½ nqHkkf"k;k&izfof/k % vo/kkj.kk ,oa Lo:i] vk'kq vuqokn dh  

fo'ks"krk,¡ ,oa egRo] nqHkkf"k;s ds xq.k ,oa egRoA   5 vad   
bdkbZ & ¼3½ ifjHkkf"kd 'kCnkoyh dh vo/kkj.kk ,oa fodkl&;k=k]  

ikfjHkkf"kd 'kCnkoyh fuekZ.k izfØ;k ds fl)kUrA   5 vad   
bdkbZ & ¼4½ la{ksi.k ,oa lEiknu dyk, vk'kqys[ku % izfØ;k ,oa iz;ksxA  5 vad  
  

 
f}rh; iz'u i=f}rh; iz'u i=f}rh; iz'u i=f}rh; iz'u i=    
lapkj ek/;elapkj ek/;elapkj ek/;elapkj ek/;e    

iw.kkZad & 35iw.kkZad & 35iw.kkZad & 35iw.kkZad & 35    
izFke iz'u & bl ;wfuV esa lHkh 10 y?kqRrjh; iz'u vfuok;Z gksaxsA ;s iz'u f}rh; iz'ui= ds 
lEiw.kZ ikB~;Øe dks Li'kZ djrs gq, cuk;s tk;saxsA      15 vad 
bdkbZ & ¼1½ lapkj&ek/;e&i`"BHkwfe vo/kkj.kk] Lo:i ,oa {ks=A  5 vad   
bdkbZ & ¼2½ Hkkjr esa bySDVªkWfud ehfM;k dk fodkl & Hkkjr esa jsfM;ks  

Vsthfotu dk usVodZ rFkk buds tulapkj ds :i esa  
izlkj.k ds ewy fl)kUrA      5 vad   

bdkbZ & ¼3½ Hkkjr esa fizaV ehfM;k dk fodkl] izsl foKfIr dh eq[; fo"k;  
oLrq] laf{kIrhdj.k] ikfjHkkf"kd 'kCnkoyh] leh{kk vkSj lEiknuA  
VsyhfizUVj] VsysDl] VsyhdkUÝsaflax&dk;Z&iz.kkyhA   5 vad   

bdkbZ & ¼4½ Vad.k ;U=] izdkj] dEI;wVjA lapkj&ek/;e&ys[ku&izfof/k 
,oa izwQ&'kks/kuA jiV&ys[ku dyk] Hkk"kk&'kSyhA   5 vad   

    
    

    r`rh; iz'u i=r`rh; iz'u i=r`rh; iz'u i=r`rh; iz'u i=    
izk;ksfxd dk;Zizk;ksfxd dk;Zizk;ksfxd dk;Zizk;ksfxd dk;Z    

    iw.kkZadiw.kkZadiw.kkZadiw.kkZad&&&&    30303030    
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RECOMMENDED RECOMMENDED RECOMMENDED RECOMMENDED UNIFIED SYLLABUS OFUNIFIED SYLLABUS OFUNIFIED SYLLABUS OFUNIFIED SYLLABUS OF    

MATHEMATICSMATHEMATICSMATHEMATICSMATHEMATICS    

For B.A./B.Sc. ClassesFor B.A./B.Sc. ClassesFor B.A./B.Sc. ClassesFor B.A./B.Sc. Classes    
((((FFFFrom 2011rom 2011rom 2011rom 2011----12 onward12 onward12 onward12 onwardssss) ) ) )     

    

B.A./B.A./B.A./B.A./B.Sc.B.Sc.B.Sc.B.Sc.    IIII    
                                                                        Paper  I : ALGEBRA and TRIGONOMETRYPaper  I : ALGEBRA and TRIGONOMETRYPaper  I : ALGEBRA and TRIGONOMETRYPaper  I : ALGEBRA and TRIGONOMETRY                                    M.M. : 33/65 

AlgebraAlgebraAlgebraAlgebra    

    Unit 1.Unit 1.Unit 1.Unit 1.    Sequence and its convergence (basic idea), Convergence of infinite series, 

Comparison test, ratio test, root test, Raabe’s test, Logarithmic ratio test, Cauchy’s 

condensation test, DeMorgan and Bertrand test and higher logarithmic ratio test. 

Alternating series, Leibnitz test, Absolute and conditional convergence, Congruence modulo 

m relation, Equivalence relations and partitions. 

 Unit 2.Unit 2.Unit 2.Unit 2.  Definition of a group with examples and simple properties, Permutation groups, 

Subgroups, Centre and normalizer, Cyclic groups, Coset decomposition, Lagrange’s theorem 

and its consequences. 

 Unit 3.Unit 3.Unit 3.Unit 3. Homomorphism and isomorphism, Cayley’s theorem, Normal subgroups, 

Quotient group, Fundamental theorem of homomorphism, Conjugacy relation, Class 

equation, Direct product.    

 Unit 4.Unit 4.Unit 4.Unit 4. Introduction to rings, subrings, integral domains and fields, Characteristic of  a 

ring, Homomorphism of rings, Ideals, Quotient rings. 

TrigTrigTrigTrigoooonometrynometrynometrynometry    

 Unit 5.Unit 5.Unit 5.Unit 5. Complex functions and separation into real and imaginary parts, Exponential, 
direct and inverse trigonometric and hyperbolic functions, logarithmic function, Gregory’s 
series, Summation of series. 
                                                                                PaPaPaPaperperperper II : CALCULUS II : CALCULUS II : CALCULUS II : CALCULUS                                M.M. : 33/65 

Differential CalculusDifferential CalculusDifferential CalculusDifferential Calculus        

 Unit 1Unit 1Unit 1Unit 1.... ε−δ definition of the limit of a function, Continuous functions and classification 

of discontinuities, Differentiability, Chain rule of differentiability, Rolle’s theorem, First and 

second mean value theorems, Taylor’s theorems with Lagrange’s and Cauchy’s forms of 

remainder, Successive differentiation and Leibnitz’s theorem. 

 Unit 2.Unit 2.Unit 2.Unit 2.    Expansion of functions (in Taylor’s and Maclaurin’s series), Indeterminate 

forms, Partial differentiation and Euler’s theorem, Jacobians.  

 Unit 3.Unit 3.Unit 3.Unit 3. Maxima and Minima (for functions of two variables), Tangents and normals 

(polar form only), Curvature, Envelopes and evolutes. 

 Unit 4Unit 4Unit 4Unit 4((((aaaa)))).... Asymptotes, Tests for concavity and convexity, Points of inflexion, Multiple 

points, Tracing of curves in Cartesian and polar co-ordinates. 

Integral CalculusIntegral CalculusIntegral CalculusIntegral Calculus    

 Unit 4Unit 4Unit 4Unit 4((((bbbb)))).... Reduction formulae, Beta and Gamma functions. 

 Unit 5.Unit 5.Unit 5.Unit 5. Qudrature, Rectification, Volumes and surfaces of solids of revolution, Pappus 



( ii ) 

theorem, Double and triple integrals, Change  of order of integration, Dirichlet’s and 

Liouville’s integral formulae. 

                            Paper III : GEOMETRY and Paper III : GEOMETRY and Paper III : GEOMETRY and Paper III : GEOMETRY and     VECTOR CALCULUSVECTOR CALCULUSVECTOR CALCULUSVECTOR CALCULUS                        M.M. : 34/70 

GeomGeomGeomGeometryetryetryetry    

 Unit 1.Unit 1.Unit 1.Unit 1. General equation of second degree, Tracing of conics, System of conics, Confocal 
conics, Polar equation of a conic  and  its properties. 
 Unit 2.Unit 2.Unit 2.Unit 2.  Three dimensional system of co-ordinates, Projection and direction  cosines, 
Plane, Straight line. 
 Unit 3.Unit 3.Unit 3.Unit 3. Sphere, cone and cylinder.  
 Unit 4.Unit 4.Unit 4.Unit 4. Central conicoids, Reduction of general equation of second degree, Tangent plane 
and normal to a conicoid, Pole and polar, Conjugate diameters, Generating lines, Plane 
sections. 
  

Vector CalculusVector CalculusVector CalculusVector Calculus    

 Unit Unit Unit Unit 5555.... Vector differentiation and integration, Gradient, divergence and curl and their 

properties, Line integrals, Theorems of Gauss, Green and Stokes and problems based on 

these. 

 

B.A./B.A./B.A./B.A./B.Sc.B.Sc.B.Sc.B.Sc.    IIIIIIII    
(From 2012(From 2012(From 2012(From 2012----13 onward13 onward13 onward13 onwardssss))))    

                            Paper  I : LINEAR ALGEBRA and MATRICESPaper  I : LINEAR ALGEBRA and MATRICESPaper  I : LINEAR ALGEBRA and MATRICESPaper  I : LINEAR ALGEBRA and MATRICES                                M.M. : 33/65 

Linear AlgebraLinear AlgebraLinear AlgebraLinear Algebra    

    Unit 1.Unit 1.Unit 1.Unit 1. Vector spaces and their elementary properties, Subspaces, Linear dependence 

and independence, Basis and dimension, Direct sum, Quotient space. 

 Unit 2.Unit 2.Unit 2.Unit 2. Linear transformations and their algebra, Range and null space, Rank and 

nullity, Matrix representation of linear transformations, Change of basis. 

 Unit 3.Unit 3.Unit 3.Unit 3. Linear functionals, Dual space, Bi-dual space, Natural isomorphism, 

Annihilators, Bilinear and quadratic forms, Inner product spaces, Cauchy-Schwarz’s 

inequality, Bessel’s inequality and  orthogonality. 

MatricesMatricesMatricesMatrices    

 Unit 4. Unit 4. Unit 4. Unit 4. Symmetric and skew-symmetric matrices, Hermitian and skew-Hermitian 

matrices, Orthogonal and unitary matrices, Triangular and diagonal matrices, Rank of a 

matrix, Elementary transformations, Echelon and normal forms, Inverse of a matrix by 

elementary transformations. 

 Unit 5.Unit 5.Unit 5.Unit 5. Characteristic equation, Eigen values and eigen vectors of a matrix, Cayley-

Hamilton’s theorem and  its use in finding inverse of a matrix, Application of matrices to  

solve a system of linear (both homogeneous and non-homogeneous) equations, Consistency 

and general solution, Diagonalization of square matrices with distinct eigen values, 

Quadratic forms.  

Paper II : DIFFERENTIAL EQUATIONS and INTEGRAL TRANSFORMSPaper II : DIFFERENTIAL EQUATIONS and INTEGRAL TRANSFORMSPaper II : DIFFERENTIAL EQUATIONS and INTEGRAL TRANSFORMSPaper II : DIFFERENTIAL EQUATIONS and INTEGRAL TRANSFORMS        

M.M. : 33/65 

Differential EquationsDifferential EquationsDifferential EquationsDifferential Equations    

    Unit 1.Unit 1.Unit 1.Unit 1.    Formation of a differential equation (D.E.), Degree, order and solution of a D.E., 

Equations of first order and first degree : Separation of variables method, Solution of 

homogeneous equations, linear equations and exact equations, Linear differential equations 

with constant coefficients, Homogeneous linear differential equations, 



( iii ) 

    Unit Unit Unit Unit 2222. . . . Differential equations of the first order but not of the first degree, Clairaut’s 

equations and singular solutions, Orthogonal trajectories, Simultaneous linear differential 

equations with constant coefficients, Linear differential equations of the second order 

(including the method of variation of parameters),  

 Unit 3.Unit 3.Unit 3.Unit 3. Series solutions of second order differential equations, Legendre and Bessel 

functions (Pn and Jn only) and their properties. 

 Order, degree and formation of partial differential equations, Partial differential 

equations of the first order, Lagrange’s equations, Charpit’s general method, Linear partial 

differential equations with constant coefficients. 

 Unit 4Unit 4Unit 4Unit 4((((iiii).).).). Partial differential equations of the second order, Monge’s method. 

Integral TransformsIntegral TransformsIntegral TransformsIntegral Transforms    

 Unit 4Unit 4Unit 4Unit 4((((iiiiiiii).).).). The concept of transform, Integral transforms and kernel, Linearity property 

of transforms, Laplace transform, Inverse Laplace transform, Convolution theorem,  

Applications of Laplace transform to solve  ordinary differential equations. 

 Unit 5.Unit 5.Unit 5.Unit 5. Fourier transforms (finite and infinite), Fourier integral, Applications of Fourier 

transform to boundary value problems, Fourier series. 

Paper III : MECHANICSPaper III : MECHANICSPaper III : MECHANICSPaper III : MECHANICS    

                                                            DynamicsDynamicsDynamicsDynamics                            M.M. :  34/70    

 Unit 1.Unit 1.Unit 1.Unit 1. Velocity and acceleration along radial and transverse directions, and along 

tangential and normal directions, Simple harmonic motion, Motion under other laws of 

forces, Earth attraction, Elastic strings. 

 Unit 2.Unit 2.Unit 2.Unit 2. Motion in resisting medium, Constrained motion (circular and cycloidal only).  

 Unit 3.Unit 3.Unit 3.Unit 3.    Motion on smooth and rough plane curves, Rocket motion, Central orbits and 

Kepler’s law, Motion of a particle in three dimensions. 

StaticsStaticsStaticsStatics    

 Unit 4Unit 4Unit 4Unit 4.... Common catenary, Centre of gravity, Stable and unstable equilibrium, Virtual 

work. 

 Unit 5.Unit 5.Unit 5.Unit 5. Forces in three dimensions, Poinsot’s central axis, Wrenches, Null line and null 

plane. 

B.A./B.A./B.A./B.A./B.Sc.B.Sc.B.Sc.B.Sc.    IIIIIIIIIIII    
(From 2013(From 2013(From 2013(From 2013----14 onward14 onward14 onward14 onwardssss))))    

                                                                    Paper  I :  REAL ANALYSISPaper  I :  REAL ANALYSISPaper  I :  REAL ANALYSISPaper  I :  REAL ANALYSIS                                                    M.M. : 36/75    

    Unit 1.Unit 1.Unit 1.Unit 1. Axiomatic study of real numbers, Completeness property in R, Archimedean 

property, Countable and uncountable sets, Neighbourhood, Interior points, Limit points, 

Open and closed sets, Derived sets, Dense sets, Perfect sets, Bolzano-Weierstrass theorem. 

 Unit 2.Unit 2.Unit 2.Unit 2. Sequences of real numbers, Subsequences, Bounded and monotonic sequences, 

Convergent sequences, Cauchy’s theorems on limit, Cauchy sequence, Cauchy’s general 

principle of convergence, Uniform convergence of sequences and series of functions, 

Weierstrass M-test, Abel’s and Dirichlet’s tests. 

 Unit 3.Unit 3.Unit 3.Unit 3. Sequential continuity, Boundeness and intermediate value properties of 

continuous functions, Uniform continuity, Meaning of sign of derivative, Darboux theorem. 

 Limit and continuity of functions of two variables, Taylor’s theorem for functions of two 

variables, Maxima and minima of functions of three variables, Lagrange’s method of 

undetermined multipliers.  



( iv ) 

 Unit 4.Unit 4.Unit 4.Unit 4. Riemann integral, Integrability of continuous and monotonic functions, 

Fundamental theorem of integral calculus, Mean value theorems of integral calculus, 

Improper integrals and their convergence, Comparison test, µ-test, Abel’s test, Dirichlet’s 

test, Integral as a function of a parameter and its differentiability and integrability. 

 Unit 5.Unit 5.Unit 5.Unit 5. Definition and examples of metric spaces, Neighbourhoods, Interior points, Limit 

points, Open and closed sets, Subspaces, Convergent and Cauchy sequences, Completeness, 

Cantor’s intersection theorem. 

                                                            Paper II : Paper II : Paper II : Paper II : COMPLEX ANALYSISCOMPLEX ANALYSISCOMPLEX ANALYSISCOMPLEX ANALYSIS                        M.M. : 36/75 

 Unit 1.Unit 1.Unit 1.Unit 1. Functions of a complex variable, Concepts of limit, continuity and 

differentiability of complex functions, Analytic functions, Cauchy-Riemann equations 

(Cartesian and polar form), Harmonic functions, Orthogonal system, Power series as an 

analytic function. 

 Unit 2.Unit 2.Unit 2.Unit 2. Elementary functions, Mapping by elementary functions, Linear and bilinear 

transformations, Fixed points, Cross ratio, Inverse points and critical points, Conformal 

transformations. 

 Unit 3Unit 3Unit 3Unit 3.... Complex Integration, Line integral, Cauchy’s fundamental theorem, Cauchy’s 

integral formula, Morera’s theorem, Liouville theorem,  Maximum Modulus theorem, Taylor 

and Laurent series. 

 Unit 4Unit 4Unit 4Unit 4.... Singularities and zeros of an analytic function,  Rouche’s theorem, Fundamental 

theorem of algebra, Analytic continuation. 

 Unit 5.Unit 5.Unit 5.Unit 5.    Residue theorem and its applications to the evaluation of definite integrals, 

Argument principle. 

Paper  III :  NUMERICAL ANALYSIS  and PROGRAMMING IN Paper  III :  NUMERICAL ANALYSIS  and PROGRAMMING IN Paper  III :  NUMERICAL ANALYSIS  and PROGRAMMING IN Paper  III :  NUMERICAL ANALYSIS  and PROGRAMMING IN CCCC    
                                                    Numerical AnalysisNumerical AnalysisNumerical AnalysisNumerical Analysis                                M.M. : 36/75 

    Unit 1Unit 1Unit 1Unit 1.... Shift operator, Forward and backward difference operators and their 

relationships, Fundamental theorem of difference calculus, Interpolation, Newton-Gregory’s 

forward and backward interpolation formulae. 

 Unit 2.Unit 2.Unit 2.Unit 2.    Divided differences, Newton’s divided difference formula, Lagrange’s 

interpolation formula, Central differences, Formulae based on central differences : Gauss, 

Striling’s, Bessel’s and Everett’s interpolation formulae, Numerical differentiation. 

 Unit 3.Unit 3.Unit 3.Unit 3.    Numerical integration, General quadrature formula, Trapezoidal and Simpson’s 

rules, Weddle’s rule, Cote’s formula, Numerical solution of first order differential equations : 

Euler’s method, Picard’s method, Runge-Kutta method and Milne’s method, Numerical 

solution of linear, homogeneous and simultaneous difference equations, Generating function 

method.   

 Unit 4.Unit 4.Unit 4.Unit 4. Solution of transcendental and polynomial equations by iteration, bisection, 

Regula-Falsi and Newton-Raphson methods, Algebraic eigen value problems : Power method, 

Jacobi’s method, Given’s method, Householder’s method and Q-R method, Approximation : 

Different types of approximations, Least square polynomial approximation, Polynomial 

approximation using orthogonal polynomials, Legendre approximation,  Approximation with 

trigonometric functions, exponential functions, rational functions, Chebyshev polynomials. 

Programming in CProgramming in CProgramming in CProgramming in C    

 Unit 5Unit 5Unit 5Unit 5.... Programmer’s model of computer, Algorithms, Data type, Arithmetic and 

input/out instruction, Decisions, Control structures, Decision statements, Logical and 
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conditional operators, Loop case control structures, Functions, Recursion, Preprocessors, 

Arrays, Puppetting of strings Structures, Pointers, File formatting. 

 

OPTIONAL PAPEROPTIONAL PAPEROPTIONAL PAPEROPTIONAL PAPER    

                                                                                        Any one of the followingAny one of the followingAny one of the followingAny one of the following papers  papers  papers  papers ::::            M.M. : 42/75 

Paper  IPaper  IPaper  IPaper  IVVVV((((aaaa) ) ) ) :  NUMBER T:  NUMBER T:  NUMBER T:  NUMBER THEORY  HEORY  HEORY  HEORY  and CRYPTOGRAPHYand CRYPTOGRAPHYand CRYPTOGRAPHYand CRYPTOGRAPHY    

 Unit 1.Unit 1.Unit 1.Unit 1. Divisibility : gcd, lcm, prime numbers, fundamental theorem of arithmetic, 

perfect numbers, floor and ceiling functions, Congruence : properties, complete and reduced 

residue systems, Fermat’s theorem, Euler functions, Chinese remaineder theorem. 

 Unit 2.Unit 2.Unit 2.Unit 2. Primality testing and factorization algorithms, Pseudo-primes, Fermat’s pseudo-

primes, Pollard’s rho method for factorization. 

 Unit 3.Unit 3.Unit 3.Unit 3. Introduction to cryptography : Attacks, services and mechanisms, Security 

services, Conventional encryption - Classical techniques : Model, Stegnanography, Classical 

encryption technique, Modern techniques : DES, cryptanalysis, block cipher principles and 

design, Key distribution problem, Random number generation. 

 Unit 4.Unit 4.Unit 4.Unit 4. Hash functions, Public key cryptography, Diffie-Hellmann key exchange, 

Discrete logarithm-based crypto-systems, RSA crypto-system, Signature schemes, Digital 

signature standard (DSA), RSA signature schemes, Knapsack problem. 

 Unit 5. Elliptic curve cryptography :Unit 5. Elliptic curve cryptography :Unit 5. Elliptic curve cryptography :Unit 5. Elliptic curve cryptography : Introduction  to elliptic curves, Group structure, 

Rational points on elliptic curves, Elliptic curve cryptography, Applications in cryptography 

and factorization, Known attacks. 

Paper IVPaper IVPaper IVPaper IV((((bbbb))))    :::: LINEAR PROGRAMMING LINEAR PROGRAMMING LINEAR PROGRAMMING LINEAR PROGRAMMING    

 Unit 1.Unit 1.Unit 1.Unit 1. Linear programming problems, Statement and formation of general linear 

programming problems, Graphical method, Slack, and surplus variables, Standard and 

matrix forms of linear programming problem, Basic feasible solution. 

 Unit 2.Unit 2.Unit 2.Unit 2.  Convex sets, Fundamental theorem of linear programming, Simplex method, 

Artificial variables, Big-M method, Two phase method. 

 Unit 3.Unit 3.Unit 3.Unit 3. Resolution of degeneracy, Revised simplex method, Sensitivity Analysis. 

 Unit 4.Unit 4.Unit 4.Unit 4. Duality in linear programming problems, Dual simplex method, Primal-dual 

method Integer programming. 

 Unit Unit Unit Unit 5555.... Transportation problems, Assignment problems.  

 

Paper IVPaper IVPaper IVPaper IV((((cccc)))) : : : :    DIFFERENTIAL GEOMETRYDIFFERENTIAL GEOMETRYDIFFERENTIAL GEOMETRYDIFFERENTIAL GEOMETRY and  and  and  and TENSOR ANALYSISTENSOR ANALYSISTENSOR ANALYSISTENSOR ANALYSIS    

Differential GeometryDifferential GeometryDifferential GeometryDifferential Geometry    

 Unit 1.Unit 1.Unit 1.Unit 1. Local theory of curves- Space curves, Examples, Plane curves, tangent and 

normal and binormal, Osculating plane, normal plane and rectifying plane, Helices, Serret-

Frenet apparatus, contact between curve and surfaces, tangent surfaces, involutes and 

evolutes of curves, Intrinsic equations, fundamental existence theorem for space curves, 

Local theory of surfaces- Parametric patches on surface curve of a surface, surfaces of 

revolutions, Helicoids, metric-first fundamental form and arc length.  

  UnitUnitUnitUnit 2. 2. 2. 2. Local theory of surfaces (Contd.), Direction coefficients, families of curves, 

intrinsic properties, geodesics, canonical geodesic equations, normal properties of geodesics, 

geodesics curvature, geodesics polars, Gauss-Bonnet theorem, Gaussian curvature, normal 

curvature, Meusneir’s theorem, mean curvature, Gaussian curvature, umbilic points, lines of 

curvature, Rodrigue’s formula, Euler’s theorem.  

 Unit 3. Unit 3. Unit 3. Unit 3. The fundamental equation of surface theory – The equation of Gauss, the 
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equation of Weingarten, the Mainardi-Codazzi equation, Tensor algebra : Vector spaces, the 

dual spaces, tensor product of vector spaces, transformation formulae, contraction, special 

tensor, inner product, associated tensor. 

 Unit 4Unit 4Unit 4Unit 4. . . . Differential Manifold-examples, tangent vectors, connexions, covariant 

differentiation. Elements of general Riemannian geometry-Riemannian metric, the 

fundamental theorem of local Riemannian Geometry, Differential parameters, curvature 

tensor,  Geodesics, geodesics curvature, geometrical interpretation of the curvature tensor 

and special Riemannian spaces. 

Tensor AnalysisTensor AnalysisTensor AnalysisTensor Analysis    

 Unit 5Unit 5Unit 5Unit 5.... Contravariant and covariant vectors and tensors, Mixed tensors, Symmetric and 

skew-symmetric tensors, Algebra of tensors, Contraction and inner product, Quotient 

theorem, Reciprocal tensors, Christoffel’s symbols, Covariant differentiation, Gradient, 

divergence and curl in tensor notation. 

Paper IVPaper IVPaper IVPaper IV((((dddd)))) : : : :    PRINCIPLEPRINCIPLEPRINCIPLEPRINCIPLESSSS OF COMPUTER SCIENCE OF COMPUTER SCIENCE OF COMPUTER SCIENCE OF COMPUTER SCIENCE    

 Unit 1. Data StorageUnit 1. Data StorageUnit 1. Data StorageUnit 1. Data Storage    ---- Storage of bits, main memory, mass storage, Information of 

storage, The binary system, Storing  integers, stroring fractions, communication errors. 

 Data Manipulations Data Manipulations Data Manipulations Data Manipulations ---- The central processing unit, The stored program concept, 

Programme execution, Other Architectures, arithmetic/logic instructions, Computer – 

peripheral communication. 

 Unit 2. Operating System and Network Unit 2. Operating System and Network Unit 2. Operating System and Network Unit 2. Operating System and Network –––– The evolution of operating system, Operating 

system architecture, Coordinating the machine’s activates, Handling competition among 

process, networks, network protocol. 

 Unit 3.Unit 3.Unit 3.Unit 3. Algorithms Algorithms Algorithms Algorithms ---- The concept of an algorithm, Algorithm representation, Algorithm, 

Discovery, Iterative structure, Recursive structures, Efficiency and correctness, (algorithm to 

be implemented in C++). 

 Unit 4.Unit 4.Unit 4.Unit 4. Programming Languages Programming Languages Programming Languages Programming Languages ---- Historical perspective, Traditional programming 

Concepts, Program units, Languages implementation, Parallel computing, Declarative 

computing. 

 Unit Unit Unit Unit 5555. Software Engineering . Software Engineering . Software Engineering . Software Engineering ---- The software engineering discipline, The software life 

cycle, Modularity, Development, Tools and techniques, Documentation, Software ownership 

and liability. Data Structures Data Structures Data Structures Data Structures ---- Array, Lists, Stack, Queues, Trees, Customised data types, 

Object-oriented. 

Paper IV(Paper IV(Paper IV(Paper IV(eeee))))    : : : : DISCRETE MATHEMATICSDISCRETE MATHEMATICSDISCRETE MATHEMATICSDISCRETE MATHEMATICS    

 Unit 1. Unit 1. Unit 1. Unit 1.  Propositional Logic  Propositional Logic  Propositional Logic  Propositional Logic ---- Proposition logic, basic logic, logical connectives, truth 

tables, tautologies, contradiction, normal forms (conjunctive and disjunctive), modus ponens 

and modus tollens, validity, predicate logic, universal and existential quantification. 

 Method of PMethod of PMethod of PMethod of Proof roof roof roof ---- Mathematical induction, proof by implication, converse, inverse, 

contrapositive, negation, and contradiction, direct proof by using truth table, proof by counter 

example. 

 Unit 2. Relation Unit 2. Relation Unit 2. Relation Unit 2. Relation ---- Definition, types of relation, composition of relations, domain and 

range of a relation, pictorial representation of relation, properties of relation, partial ordering 

relation. 

 Posets, Hasse Diagram and Lattices Posets, Hasse Diagram and Lattices Posets, Hasse Diagram and Lattices Posets, Hasse Diagram and Lattices ---- Introduction, ordered set, Hasse diagram of 

partially ordered set, isomorphic ordered set, well ordered set, properties of lattices, and 

complemented lattices. 



( vii ) 

 Boolean AlgeBoolean AlgeBoolean AlgeBoolean Algebrabrabrabra    ---- Basic definitions, Sum of products and product of sums, Logic gates 

and Karnaugh maps. 

 Unit 3. Graphs Unit 3. Graphs Unit 3. Graphs Unit 3. Graphs ---- Simple graph, multi graph, graph terminology, representation of 

graphs, Bipartite, regular, planar and connected graphs, connected components in a graph, 

Euler graphs, Hamiltonian path and circuits, Graph colouring, chromatic number, 

isomorphism and homomorphism of graphs. 

 TreeTreeTreeTree    ----    Definition, Rooted tree, properties of trees, binary search tree, tree traversal. 

 Unit 4. CombinatoriUnit 4. CombinatoriUnit 4. CombinatoriUnit 4. Combinatoriccccs s s s ---- Basics of counting, permutations, combinations, inclusion-
exclusion, recurrence relations (nth order recurrence relation with constant coefficients, 
Homogeneous recurrence relations, Inhomogeneous recurrence relations), generating 
function (closed form expression, properties of G.F., solution of recurrence relation using, 
G.F, solution of combinatorial problem using G.F.).  
 Unit 5. Finite Automata Unit 5. Finite Automata Unit 5. Finite Automata Unit 5. Finite Automata ---- Basic concepts of automation theory, Deterministic finite 
automation (DFA), transition function, transition table, Non deterministic finite automata 
(NDFA), Mealy and Moore machine, Minimization of finite automation.  
 

Paper IVPaper IVPaper IVPaper IV((((ffff)))) : : : :     MATHEMATICAL STATISTICS MATHEMATICAL STATISTICS MATHEMATICAL STATISTICS MATHEMATICAL STATISTICS    

                                            Probability TheoryProbability TheoryProbability TheoryProbability Theory        

    Unit 1. Unit 1. Unit 1. Unit 1. Three definitions of probability (Mathematical, Empirical & axiomatic). 

Dependent, independent and compound events. 

 Addition and multiplication theorems of probability, conditional probability. Bionomial 

and multinomial theorems of probability, Baye’s theorem, Mathematical expectation and its 

properties, Moment generating functions (m.g.f.) and cumulants. 

DistributionDistributionDistributionDistributionssss    

 Unit 2.Unit 2.Unit 2.Unit 2. Discrete distributionDiscrete distributionDiscrete distributionDiscrete distributionssss    –––– Binomial & Poisson distributions and their properties. 

 Continuous distributionContinuous distributionContinuous distributionContinuous distributionssss    –––– Distribution function, Probability density function (Pdf), 

Cauchy’s distribution, rectangular distribution, exponential distribution, Beta, Gamma 

Normal distributions and their properties. 

 Fitting of the Curves by method of least square Fitting of the Curves by method of least square Fitting of the Curves by method of least square Fitting of the Curves by method of least square –––– Straight line, parabola and 

exponential curves. 

Correlation Correlation Correlation Correlation andandandand    RRRRegressionegressionegressionegression    

 Unit 3.Unit 3.Unit 3.Unit 3. Bivariate population, Meaning of correlation & regression. Coefficient of 

Correlation, rank correlation, lines of regression. Properties of regression coefficients, Partial 

and multiple correlation and their simple Properties. 

Sampling TheorySampling TheorySampling TheorySampling Theory    

 Unit 4.Unit 4.Unit 4.Unit 4. Types of population, Parameters & Statistics, Null Hypothesis, Level of 

Significance, critical region. Procedure for testing Hypothesis. Type I & Type II error,         
2χ - distribution and its properties. 

 Unit 5.Unit 5.Unit 5.Unit 5. Simple and random sampling. Test of significance for large samples. Sampling 

distribution of Mean. Standard error, Test of significance based on 2χ . Test of significance 

based on t,F & Z distribution, ANOVA.      
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PROPOSED UNIFORM SYLLABUS FOR 

U.P. STATE UNIVERSITIES 

 

Three Years Degree Course 

PHYSICS 

B.Sc.- FIRST YEAR 

 

  Max. Marks 

PAPER I MECHANICS AND WAVE MOTION 50 

PAPER II KINETIC THEORY AND THERMODYNAMICS 50 

PAPER III CIRCUIT FUNDAMENTALS AND BASIC 

ELECTRONICS 

50 

PRACTICAL TWO PRACTICALS (30 MARKS) + VIVA (10 

MARKS) + RECORD (10 MARKS) 

50 

TOTAL  200 

 

 

 Candidate must obtain minimum pass marks in Theory and Practical 

Examinations separately. 
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PAPER I - MECHANICS AND WAVE MOTION 

 

UNIT-I 

Inertial reference frame, Newton’s laws of motion, Dynamics of particle in 

rectilinear and circular motion, Conservative and Non -conservative forces, 

Conservation of energy, liner momentum and angular momentum, Collision in 

one and two dimensions, cross section. 

UNIT -II 

Rotational energy and rotational inertia for simple bodies, the combined 

translation and rotational and motion of a rigid body on horizontal and inclined 

planes, Simple treatment of the motions of a top. Relations between elastic 

constants, bending of Beams and Torsion of Cylinder. 

UNIT - III 

Central forces, Two particle central force problem, reduced mass, relative and 

centre of mass motion, Law of gravitation, Kepler’s laws, motions of planets 

and satellites, geo-stationary satellites. 

UNIT IV 

Simple harmonic motion, differential equation of S. H. M. and its solution, uses 

of complex notation, damped and forced vibrations, composition of simple 

harmonic motion. 

 

Differential equation of wave motion, plane progressive waves in fluid media, 

reflection of waves, phase change on reflection, superposition, stationary 

waves, pressure and energy distribution, phase and group velocity. 

 

Text and Reference Books 

 

EM Purcell, Ed: “Berkeley Physics Course, Vol. 1, Mechanics” (McGraw-

Hill). RP Feymman, RB Lighton and M Sands; “The Feymman Lectures in 

Physics”, Vol. 1 (BI Publications, Bombay, Delhi, Calcutta, Madras). 

J.C. Upadhyay: ‘Mechanics’. 
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D.S, Mathur “Mechanics”, 

P.K. Srivastava: “Mechanics” (New Age International). 

 

 

PAPER II- KINETIC THEORY AND THERMODYNAMICS 

UNIT-I 

Ideal Gas: Kinetic model, Deduction of Boyle’s law, interpretation of 

temperature, estimation of r.m.s. speeds of molecules. Brownian motion, 

estimate of the Avogadro number. Equipartition of energy, specific heat of 

monatomic gas, extension to di- and triatomic gases, Behaviour at low 

temperatures. Adiabatic expansion of an ideal gas, applications to atmospheric 

physics. 

Real Gas: Vander Waals gas, equation of state, nature of Van der Waals 

forces, comparison with experimental P-V curves. The critical constants, gas 

and vapour. Joule expansion of ideal gas, and of a Vander Waals gas, Joule 

coefficient, estimates of J-T cooling. 

UNIT -II 

Liquefaction of gases: Boyle temperature and inversion temperature. Principle 

of regenerative cooling and of cascade cooling, liquefaction of hydrogen and 

helium. Refrigeration cycles, meaning of efficiency. 

Transport phenomena in gases: Molecular collisions, mean free path and 

collision cross sections. Estimates of molecular diameter and mean free path. 

Transport of mass, momentum and energy and interrelationship, dependence on 

temperature and pressure. 

UNIT - III 

The laws of thermodynamics: The Zeroth law, various indicator diagrams, 

work done by and on the system, first law of thermodynamics, internal energy 

as a state function and other applications. Reversible and irreversible changes, 

Carnot cycle and its efficiency, Carnot theorem and the second law of 

thermodynamics. Different versions of the second law, practical cycles used in 

internal combustion engines. Entropy, principle of increase of entropy. The 
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thermodynamic scale of temperature; its identity with the perfect gas scale. 

Impossibility of attaining the absolute zero; 

third law of thermodynamics. Thermodynamic relationships: Thermodynamic 

variables; extensive and intensive, Maxwell’s general relationships, application 

to Joule-Thomson cooling and adiabatic cooling in a general system, Van der 

Waals gas, Clausius-Clapeyron heat equation. Thermodynamic potentials and 

equilibrium of thermodynamical systems, relation with thermodynamical 

variables. Cooling due to adiabatic demagnetization, production and 

measurement of very low temperatures. 

UNIT -IV 

 Blackbody radiation: Pure temperature dependence, Stefan-Boltzmann 

law, pressure of radiation, spectral distribution of Black body radiation, Wien’s 

displacement law, Rayleigh-Jean’s law, Plank's law the ultraviolet catastrophy. 

 

Text and Reference Books 

 

G.G. Agarwal and H.P. Sinha “Thermal Physics” 

S.K. Agarwal and B.K. Agarwal “Thermal Physics” 

 

PAPER III - CIRCUIT FUNDAMENTALS AND BASIC 

ELECTRONICS 

 

UNIT-I 

Growth and decay of currents through inductive resistances, charging and 

discharging 

in R.C. and R.L.C. circuits, Time constant, Measurement of high resistance. 

A.C. Bridges, Maxwell’s and Scherings Bridges, Wien Bridge. 

THINLY, NORTON and Superposition theorems and their applications. 

UNIT -II 

Semiconductors, intrinsic and extrinsic semiconductors, n-type and p-type 

semiconductors, unbiased diode forward bias and reverse bias diodes, diode as 
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a rectifier, diode characteristics, zener diode, avalanche and zener breakdown, 

power supplies, rectifier, bridge rectifier, capacitor input filter, voltage 

regulation, zener regulator. 

Bipolar transistors, three doped regions, forward and reverse bias, DC alpha, 

DC beta 

transistor curves. 

UNIT - III 

Transistor biasing circuits: base bias, emitter bias and voltage divider bias, DC 

load line. 

Basic AC equivalent circuits, low frequency model, small signal amplifiers, 

common emitter amplifier, common collector amplifiers, and common base 

amplifiers, current and voltage gain, R.C. coupled amplifier, gain, frequency 

response, equivalent circuit at low, medium and high frequencies, feedback 

principles. 

UNIT-IV 

Input and output impedance, transistor as an oscillator, general discussion and 

theory of Hartley oscillator only. 

Elements of transmission and reception, basic principles of amplitude 

modulation and demodulation. Principle and design of linear multimeters and 

their application, cathode ray oscillograph and its simple applications. 

 

Text and Reference Books 

B.G. Streetman; “Solid State Electronic Devices”, IInTdi Edition (Prentice Hall 

of India, New Delhi, 1986). 

W.D. Stanley: “Electronic Devices, Circuits and Applications” (Prentice-Hall, 

New TTC’A 1flOO\ JL4y, JJI. 1OO). 

J.D. Ryder, “Electronics Fundamentals and Applications”, lI’’ Edition 

(Prentice-Hall of India, New Delhi, 1986). 

J Millman and A Grabel, “Microelectronics”, International Edition (McGraw 

Hill Book Company, New York, 1988). 
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PRACTICALS 

 

Every institution may add any experiment of the same standard in the subject. 

Mechanics 

1. Study of laws of parallel and perpendicular axes for moment of inertia. 

2. Study of conservation of momentum in two dimensional oscillations. 

Oscillations 

1. Study of a compound pendulum. 

2.  Study of damping of a bar pendulum under various mechanics. 

3.  Study of oscillations under a bifilar suspension. 

4.  Potential energy curves of a 1-Dimensional system and oscillations in it 

for various amplitudes. 

5.  Study of oscillations of a mass under different combinations of springs. 

 

Properties of matter 

 

1. Study of bending of a cantilever or a beam. 

2.  Study of torsion of a wire (static and dynamic methods) 

 

Kinetic theory of matter 

 

1. Study of Brownian motion. 

2. Study of adiabatic expansion of a gas. 

3. Study of conversion of mechanical energy into heat. 

4. Heating efficiency of electrical kettle with varying voltages. 

 

Thermodynamics 

 

1.  Study of temperature dependence of total radiation. 

2.  Study of temperature dependence of spectral density of radiation. 

3.  Resistance thermometry. 
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4.  Thermo-emf thermometry 

5.  Conduction of heat through poor conductors of different geometries. 

 

Circuit fundamentals 

 

1.  Charging and discharging in R.C. and R.C.L. circuits. 

2.  High resistance by leakage. 

3.  A.C. Bridges. 

4.  Half wave and full wave rectifiers. 

5.  Characteristics of a transistor in CE,CB and CC configurations 

6.  Frequency response of R.C. coupled amplifier. 

Waves 

 

I. Speed of waves on a stretched string. 

2. Studies on torsional waves in a lumped system. 

3. Study of interference with two coherent sources of sound. 

 

Text and reference books 

 

D.P. Khandelwal, “A laboratory manual for undergraduate classes” (Vani 

Publishing 

House, New Delhi). 

S.P. Singh, “Advanced Practical Physics” (Pragati Prakashan, Meerut). 

Worsnop and Flint- Advanced Practical physics for students. 
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PHYSICS 

B.Sc.- SECOND YEAR 

 

  Max. Marks 

PAPER I PHYSICAL OPTICS AND LASERS 50 

PAPER II ELECTROMAGNETICS 50 

PAPER III ELEMENTS OF QUANTUM MECHANICS, 

ATOMIC AND MOLECULARS SPECTRA 

50 

PRACTICAL TWO PRACTICALS (30 MARKS) + VIVA (10 

MARKS) + RECORD (10 MARKS) 

50 

TOTAL  200 

 

 

 Candidate must obtain minimum pass marks in Theory and Practical 

Examinations separately. 
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PAPER I - PHYSICAL OPTICS AND LASERS 

UNIT-I 

Interference of a light: The principle of superposition, two-slit interference, 

coherence requirement for the sources, optical path retardations, lateral shift of 

fringes, Rayleigh refractometer and other applications. Localised fringes; thin 

films, applications for precision measurements for displacements. 

Haidinger fringes: Fringes of equal inclination. Michelson interferometer, its 

application for precision determination of wavelength, wavelength difference 

and the width of spectral lines. Twymann Green interferometer and its uses. 

Iriensity distribution in multiple beam interference, Tolansky fringes, Fabry-

Perrot interferometer and etalon. 

UNIT -II 

Fresnel diffraction: Fresnel half-period zones, plates, straight edge, rectilinear 

propagation. 

Fraunhoffer diffraction: Diffraction at a slit, half-period zones, phasor 

diagram and integral calculus methods, the intensity distribution, diffraction at 

a circular aperture and a circular disc, resolution of images, Rayleigh criterion, 

resolving power of telescope and microscopic systems, outline of phase 

contrast microscopy. 

Diffraction gratings: Diffraction at N parallel slits, intensity distribution, 

plane diffraction grating, reflection grating and blazed gratings. Concave 

grating and different mountings. Resolving power of a grating and comparison 

with resolving powers of prism and of a Fabry-Perrot etalon. 

 

UNIT - III 

 

 

Polarization, Double refraction in uniaxial crystals, Nicol prism, polaroids and 

retardation plates, Babinet’s compensator. Analysis of polarised light. 
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Optical activity and Fresnel’s explanation, Half shade and Biquartz 

polarirneters. 

Matrix representation of plane polarized waves, matrices for polarizers, 

retardation plates and rotators, Application to simple systems. 

UNIT-IV 

Laser system: Purity of a special line, coherence length and coherence time, 

spatial coherence of a source, Einstein’s A and B coefficients, spontaneous and 

induced emissions, conditions for laser action, population inversion. 

Application of Lasers: Pulsed lasers and tunable lasers, spatial coherence and 

directionality, estimates of beam intensity; temporal coherence and spectral 

energy density. 

 

Text and Reference Books 

 

A K Ghatak, “Physical Optics” (Tata McGrew Hill). 

D P Khandelwal; “Optics and Atomic Physics” (Himalaya, Publishing House, 

Bombay, 1988). 

F Smith and JH Thomson; “Manchester Physics sries; Optics” (English 

Language Book Society and Joh Wiley, 1977). 

Born and Wolf; “Optics” 

KD Moltey; “Optics” (Oxford University Press). 

Sears; “Optics”. 

Jonkins and White; “Fundamental of Optics” (McGraw-Hill). 

Smith and Thomson; “Optics” (John Wiley and Sons). 

B.K; Mathur; “Optics”. 

P.K. Srivastava; “Optics” (CBS). 

B.B. Laud; “Lasers” (New Age). 
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PART II- ELECTROMAGNETICS 

UNIT-I 

 

Electrostatics 

Coulomb’s law, Electric Field and potentials, Field due to a uniform charged 

sphere, Derivations of Poisson and Laplace Equations, Gauss Law and its 

application: The Field of a conductor. Electric dipole, Field and potential due to 

an electric dipole, Dipole approximation for an arbitrary charge distribution, 

Electric quadruple, Field due to a quadruple , Electrostatic Energy of a charged 

uniform sphere, Energy of a condenser. 

 

Magnetostatics 

Magnetic field, Magnetic force of a current, Magnetic Induction and Biot- 

Savart Law, Lorentz Force, Vector and Scalar Magnetic potentials, Magnetic 

Dipole, Magnetomotive force and Ampere’s Circuital theorem and its 

applications to calculate magnetic field due to wire carrying current and 

solenoid. 

 

UNIT-Il 

 

Electromagnetic Induction 

Laws of Induction, Faraday’s laws and Lanz’s Law. Mutual and Self Induction, 

Vector potential in varying Magnetic field, Induction of current in continuous 

media, Skin effect, Motion of electron in changing magnetic field , Betatron , 

Magnetic energy in field, Induced magnetic field (Time varying electric field), 

Displacement current, Maxwell’s equations, Theory and working of moving 

coil ballistic galvanometer. 
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UNIT-III 

Dielectrics 

Dielectric constant, polarization, Electronic polarization, Atomic or ionic 

Polarization Polarization charges, Electrostatic equation with dielectrics, Field, 

force and energy in Dielectrics. 

Magnetic Properties of Matter 

Intensity of magnetization and magnetic susceptibility, Properties of Dia, Para 

and Ferromagnetic materials, Curie temperature, Hysteresis and its 

experimental determination. 

UNIT -IV 

Electromagnetic Waves 

The wave’, equation satisfied .by E and B, plane electromagnetic waves in 

vacuum, Poynting’s vector, reflection at, a plane boundary of dielectrics, 

polarization by reflection and total internal reflection, Faraday effect; waves in 

a conducting medium, reflection and refraction by the ionosphere 

Text and Reference Books 

Berkeley Physics Course; Electricity and Magnetism, Ed. E.M. Purcell (Mc 

GrawHill). Halliday and Resnik; “Physics”, Vol 2. 

D J Griffith; “Introduction to Electrodynamics” (Prentice-Hall of India). Reitz 

and Milford; “Electricity and Magnetism (Addison-Wesley). 

A S Mahajan and A A Rangwala; “Electricity and Magnetism” (Tata McGraw-

Hill). A M Portis; “Electromagnetic Fields”. 

Pugh and Pugh; “Principles of Electricity and Magnetism” (Addison-Welsley). 

Panofsky and Phillips; “Classical Electricity and Magnetism” (India Book 

House). S S Atwood; “Electricity and Magnetism” (Dover). 
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PART III - ELEMENTS OF QUANTUM MECHANICS, ATOMIC 

AND MOLECULAR SPECTRA 

 

UNIT-I 

Matter Waves 

Inadequacies of classical mechanics, Photoelectric phenomenon, Compton 

effect, wave particle duality, de- Broglie matter waves and their experimental 

verification, Heisenberg’s Uncertainty principle, Complementary principle, 

Principle of superposition, Motion of wave packets. 

UNIT -II 

Schrodinger Equation and its Applications 

Schrodinger wave equation Interpretation of wave function, Expectation values 

of dynamical variables, Ehrenfest theorem, Orthonormal properties of wave 

functions, One dimensional motion in step potential, Rectangular barrier, 

Square well potential, Particle in a box, normalization Simple Harmonic 

Oscillator. 

UNIT - III 

Atomic spectra 

Spectra of hydrogen, deuteron and alkali atoms, spectral terms, doublet fine 

structure, screening constants for alkali spectra for s, p. d, and f states, selection 

rules. Singlet and triplet fine structure in alkaline earth spectra, L-S and J-J 

couplings. Weak spectra: continuous X-ray spectrum and its dependence on 

voltage, Duane and Haunt’s law. Characteristics X-rays, Moseley’s law, 

doublet structure and screening parameters in X-ray spectra, X-ray absorption 

spectra. 

 

UNIT -IV 

Molecular spectra 

Discrete set of electronic energies of molecules, quantisation of vibrational and 

rotational energies, determination of internuclear distance, pure rotation and 

rotation- vibration spectra, Dissociation limit for the ground and other 
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electronic states, transition rules for pure vibration and electronic vibration 

spectra. 

 

Text and Reference Books 

H S Mani and G K Mehta; “Introduction to Modern Physics” (Affiliated East-

West Press 1989). A Beiser, “Perspectives of Modern Physics”. 

H E White; “Introduction to Atomic Physics”. 

Barrow; “Introduction to Molecular Physics”. 

R P Feymann, R B Leighton and M Sands; “The Feyrnann Lectures on Physics, 

Vol. III (B I Publications. Bombay. Delhi, Calcutta, Madras). 

T A Littlefield and N Thorley; “Atomic and Nuclear Physics” (Engineering 

Language Book Society). 

Eisenberg and Resnik; “Quantum Physics of Atoms, ‘Molecules, Solids, Nuclei 

and Particles” (John Wiley). 

D P Khandelwal: “Optics and Atomic Physics”, (Himalaya Publishing House, 

Bombay, 1988). 

 

PRACTICALS 

Every institution may add any experiment of the standard in the subject. 

Physical optics 

1. Study of interference of light (biprism or wedge film). 

2. Study ofF-P etalon fringes. 

3. Study of diffraction at a straight edge or a single slit. 

4. Use of diffraction grating and its resolving limit. 

5. Resolving limit of a telescope system. 

6. Polarization of light by the reflection. 

7. Study of optical rotation for any system. 

 

Electrostatics 

1. Characteristics of a ballistic galvanometer. 

2. Setting up and using an electroscope or electrometer. 
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Moving charges and magnetostatics 

1. Use of a vibration magnetometer to study a field. 

2. Study of field due to a current. 

3. Measurement of low resistance by Carey-Foster bridge or otherwise. 

4. Measurement of inductance using impedance at different frequencies. 

5. Measurement of capacitance using impedance at different frequencies. 

6. Study of decay of currents in LR and RC circuits. 

7. Response curve for LCR circuit and resonance frequency and quality 

factor. 

Varying fields and electromagnetic theory 

1. Sensitivity of a cathode-ray oscilloscope. 

2. Characteristic of a choke. 

3. Measurement of inductance. 

4. Study of Lorentz force. 

5. Study of discrete and continuous LC transmission lines. 

Atomic Physics 

1. Study of spectra of hydrogen and deuterium (Rydberg constant and ratio 

of  masses of electron to proton). 

2. Absorption spectrum of iodine vapour. 

3. Study of alkali or alkaline earth spectra using a concave grating. 

4. Study of Zeeman effect for determination of Lande g-factor. 

Molecular Physics 

1.  Analysis of a given band spectrum. 

2. Study of Raman spectrum using laser as an excitation source 

Lasers 

1 Study of laser as a monochromatic coherent source 

2 Study of divergence of a laser beam 

 

Text and Reference Books 

D.P. Khandelwal, “A Laboratory Manual for Undergraduate Classes (Vani 

Publishing 
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House, New Delhi). 

S.P. Singh, “Advanced Practical Physics” (Pragati Prakashan, Meerut). 

Worsnop and Flint- Advanced Practical physics for students.
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PHYSICS 

 

B.Sc.- THIRD YEAR 

 

  Max. Marks 

PAPER I RELATIVITY AND STATISTICAL PHYSICS 75 

PAPER II SOLID STATE AND NUCLEAR PHYSICS 75 

PAPER III SOLID STATE ELECTRONICS 75 

PRACTICAL TWO PRACTICALS (50 MARKS) + VIVA (15 

MARKS) + RECORD (10 MARKS) 

75 

TOTAL  300 

 

 

 Candidate must obtain minimum pass marks in Theory and Practical 

Examinations separately. 
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PAPER I - RELATIVITY AND STATISTICAL PHYSICS 

 

UNIT-I 

Relativity 

Reference systems, inertial frames, Galilean invariance and conservation laws, 

propagation of light, Michelson-Morley experiment; search for ether. 

 

Postulates for the special theory of relativity, Lorentz transformations, length 

contraction, time dilation, velocity addition theorem, variation of mass with 

velocity, mass-energy equivalence, particle with a zero rest mass. 

 

UNIT -II 

Statistical physics 

The statistical basis of thermodynamics: Probability and thermodynamic 

probability, principle of equal a prior probabilities, probability distribution and 

its narrowing with increase in number of particles. . The expressions for 

average properties. Constraints; accessible and inaccessible states, distribution 

of particles with a given total energy into a discrete set of energy states. 

UNIT - III 

Some universal laws: The ji- space representation, division of i- space into 

energy sheets and into phase cells of arbitrary size, applications to one-

dimensional harmonic oscillator and free particles. Equilibrium before two 

systems in thermal contact, bridge with macroscopic physics. Probability and 

entropy, Boltzmann entropy relation. Statistical interpretation of second law of 

thermodynamics. Boltzmann canonical distribution law and its applications; 

rigorous form of equipartition of energy. 

 

UNIT -IV 

Maxwellian distribution of0 speeds in an ideal gas: Distribution of speeds 

and of velocities, experimental verification, distinction between mean, r.m.s. 

and most probable speed values. Doppler broadening of spectral lines. 
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Transition to quantum statistics: ‘h’ as a natural constant and’ its 

implications, cases of particle in a one-dimensional box and one-dimensional 

harmonic oscillator, Indistinguishability of particles and its consequences, 

Bose-Einstein, and Fermi-Dirac distributions, photons in black body chamber, 

free electrons in a metal, Fermi level and Fermi energy. 

 

Text and Reference Books 

A. Beiser, “Concepts of Modern Physics” (McGraw-Hill). 

B B Laud, “Introduction to Statistical Mechanics” (Macmillan 1981). 

F Reif, “Statistical Physics” (McGraw-Hill 1988). 

K Haung, “Statistical Physics” (Wiley Eastern, 1988). 

 

PAPER II- SOLID STATE AND NUCLEAR PHYSICS 

 

UNIT-I 

Crystal Structure 

Lattice translation vectors and lattice, Symmetry operations, Basis and Crystal 

structure, Primitive Lattice cell, Two-dimensional lattice types, systems, 

Number of lattices, Point groups and plane groups, Three dimensional lattice 

types, Systems, Number of Lattices, Points groups and space groups. Index 

system for crystal planes Miller indices, Simple crystal structures, NaCI, hcp, 

diamond, Cubic ZnS; and hexagonal , Occurrence of Nonideal crysal 

structures, random stacking of polyprism, glasses. 

 

Crystal Diffraction and Reciprocal Lattice 

Incident beam, Bragg law, Experimental diffraction method, Laue method, 

Rotating crystal method, Powder method, Derivation of scattered ‘wave 

amplitude, Fourier analysis, Reciprocal lattice vectors, Diffraction conditions, 

Ewald method, Brillion zones, Reciprocal lattice to sc, bcc and face lattices , 

Fourier analysis of the basis and atomic form factor. 
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UNIT -II 

Crystal Bindings 

Crystal of inert gases, Van der Walls-London interaction, repulsive interaction, 

Equilibrium lattice constants, Cohesive energy, compressibility and bulk 

modulus, ionic crystal, Madelung energy, evaluation of Madelung constant, 

Covalent crystals, Hydrogen-bonded crystals, Atomic radii. 

 

Lattice Vibrations 

Lattice Heat capacity, Einstein model, Vibrations of monatomic lattice, 

derivation of dispersion relation, First brillouin zone, group velocity, 

continuum limit, Force constants, Lattice with two atoms per primitive cell, 

derivation of dispersion relation, Acoustic and optical modes, Phonon 

momentum. Free electron theory, Fermi energy, density of states, Heat capacity 

of electron gas, Paramagnetic susceptibility of conduction electrons, Hall effect 

in metals. Origin of band theory, Qualitative idea of Bloch theorem, Kronig-

Penney model, Number of orbitals in a band, conductor, Semi-conductor and 

insulators, Effective mass, Concept of holes. 

 

UNIT - III 

Nuclear Physics 

1. General Properties of Nucleus: 

 Brief survey of general Properties of the Nucleus, Mass defect and 

binding energy, charges, Size, Spin and Magnetic moment, Bainbridge 

mass spectrograph. 

2. Nuclear Forces: 

 Saturation phenomena and Exchange forces, Deutron ground state 

properties. 

3. Nuclear Models: 

 Liquid drop model and Bethe Weiszacker mass formula, Single particle 

shell model (only the level scheme in the context of reproduction of 

magic numbers). 
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4 Natural Radioactivity: 

 Fundamental laws of radioactivity, Soddy-Faj an’s displacement law and 

law of radioactive disintegration, Basic ideas about α, β and ϒ decay. 

 

UNIT-IV 

1. Nuclear Reactions: 

Nuclear reactions and their conservation laws, Cross section of nuclear 

reactions, Theory of fission (Qualitative), Nuclear reactors and Nuclear 

fusion. 

2. Accelerators and detectors: 

 Vande Graff, Cyclotron and Synchrotron, Interaction of charged 

particles and gamma rays with matter (qualitative), GM counter, 

Scintillation counter and neutron detectors. 

3. Elementary Particles: 

 Basic classification based on rest mass, Spin and half life, particle 

interactions (gravitational, Electromagnetic, week and strong 

Interactions). 

 

Text and Reference Books 

Pun and Babbar, “Solid State Physics” (S. Chand). 

C. Kittel, “Introduction to Solid State Physics”- Vth Edition (John Wiley & 

Sons). H.S. Mani and G.K. Mehta, “Introduction to Modern Physics” 

(Affiliated East-West Press— 1989). 

A. Beiser, “Perspectives of Modern Physics”. 

T.A. Littlefield and N. Thoreley, “Atomic and Nuclear Physics” (Engineering 

Language Book Society). Eisenberg and Resnik, “Quantum Mechanics of 

Atoms, Molecules, Solids, Nuclei and Particles” (John Wiley). 

Ghoshal S.N.- Nuclear Physics - S. Chand & Co. 
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PAPER III - SOLID STATE ELECTRONICS 

 

UNIT-I 

Diffusion of minority carriers in semiconductor, work function in metals and 

semiconductors Junctions between metal and semiconductors, Semiconductor 

and semiconductor, p.n. Junction, Depletion layer, Junction Potential Width of 

depletion layer, Field and Capacitance of depletion layer, Forward A.C. and 

D.C. resistance of junction, Reverse Breakdown. 

Zener and Avalanche diodes, Tunnel diodes, Point contact diode, their 

importance at High frequencies, LED photodiodes, Effect of temperature on 

Junction diode Thermistors. 

UNIT -II 

Transistor parameters, base width modulation, transit time and life-time of 

minority carriers, Base- Emitter resistance Collector conductance, Base 

spreading resistance, Diffusion capacitance, Reverse feedback ratio, Equivalent 

circuit for transistors, Basic model, hybrid model and Y parameter equivalent 

circuit, Input and output impedances. 

 

UNIT III 

Current and Voltage gain, Biasing formulae for transistors, Base bias, emitter 

bias and mixed type bias and mixed type biasing for small and large signal 

operation. Transistor circuit application at law frequencies, their AC and DC 

equivalent for three different modes of operation, Large signal operation of 

transistors, Transistor Power amplifiers, Class A and B operation, Maximum 

power output Effect of temperature, heat sinks, thermal resistance Distorsion in 

amplifiers, cascading of stages, Frequency response, Negative and positive 

feedback in transistor amplifiers. 

 

UNIT -IV 

Field effect transistors and their characteristics, biasing of FET, use in 

preamplifiers , MOSFET and their simple uses. 
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Power Supplies: 

Electronically regulated low and high voltage power supplies, Inverters for 

battery operated equipments. 

Miscellaneous: 

Basic linear integrated circuits, phototransistors, Silicon Controlled rectifiers, 

Injunction transistor and their simple uses. 

 

Text and Reference Books 

B G Streetman; “Solid State Electronic Devices”, UK Edition (Prentice-Hall of 

India. New Delhi, 1986). 

W D Stanley; “Electronic Devices, Circuits and Applications” (Prentice-Hall, 

New Jersey, USA. 1988). 

J D Ryder; “Electronics Fundamentals and Applications” 1jnd Edition\ 

(Prentice-Hall of India. New Delhi, 1986). I Miliman and A Grabel; 

“Microelectronics”, International. Edition (McGraw-Hill Book Company, New 

York, 1988). 
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PRACTICAL 

NOTE: 

This is a suggested list. Every institution may add any experiment of same 

standard in the same subject area. 

 

Statistical Physics 

1. Data from n-option systems of several relative weightages to be 

examined and interpreted. 

2. Plotting F-D distribution in the neighbourhood of Fermi energy for 

different temperature values. 

3. Solar wind as a thermal expansion of solar corona at one million Kelvin. 

4. Study of dilute gas for experimental verification of Maxwell-Boltzman 

 statistics. 

5. Number of microscopic states of perfect gas (Gibbs-paradox). 

 

Solid State Physics 

1. Goniometric study of crystal faces. 

2. Determination of dielectric constant. 

3. Hysteresis curve of transformer core. 

4. Hall-probe method for measurement of magnetic field 

 

Solid State Devices 

1. Specific resistance and energy gap of a semiconductor 

2. Characteristics of a transistor 

3.  Characteristics of a tunnel diode 

 

Electronics 

1. Study of voltage regulation system 

2. Study of, a regulated power supply 

3. Study of Lissajuous figures using a CR0 

4. Study of VTVM 
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5. Study of RC and TC coupled amplifiers 

6. Study of AF and RF oscillators 

Nuclear Physics 

1. Study of absorption of alpha and beta rays. 

2. Study of statistics in radioactive measurement. 

 

Text and Reference Books 

B.G. Strechman, “Solid State Electronic Devices”. II Edition (Prentice-Hall of 

India, New Delhi, 1986). 

W.D. Stanley, “Electronic Devices, Circuits and Applications” (Prentice-Hall, 

New Jersey, USA, 1988). 

D.P. Khandelwal, “A Laboratory Manual for Undergraduate Classes (Vani 

Publishiing House, New Delhi). S.P. Singh, “Advanced Practical Physics” 

(Pragati Prakashan, Meerut). 

 

Instructions for Paper Setting 

 

All questions carry equal marks. 

 

Section A: One compulsory question with four parts. One part (numerical or 

short answer type) from each unit. 

 

Section B: Two questions (long answer or numerical type) from each unit but 

only one question from each unit is to be attempted. 
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