
Syllabus / B.Sc. Part - II / 1

M.G.S. UNIVERSITY BIKANER,
BIKANER

SYLLABUS

SCHEME OF EXAMINATION AND
COURSES OF STUDY

FACULTY OF SCIENCE

B.Sc. PART - II  EXAMINATION - 2016

ch-,l-lh- ikVZ & II ijh{kk
(10 + 2 + 3 Pattern)

‚Íÿ¸ ¬˝∑§Ê‡ÊŸ ◊ÁãŒ⁄U
ŒÊ™§¡Ë ⁄UÊ«∏ (Ÿ„UM§ ◊Êª¸), ’Ë∑§ÊŸ⁄U z (⁄UÊ¡.)



Syllabus / B.Sc. Part - II / 11

1- HkkSfrd 'kkL=
rhu iz'u i= lS+)kfUrd U;wure mrhZ.kkad 54    le;  vf/kdre

  vad 150
¼1½  izFke iz'u i= % lkaf[;dh HkkSfrd ,oa m"rkxfrdh 3 ?kaVs 50
¼2½  f}rh; iz'u i= % v.kqxfr fl)kUr] rjaxs ,oa /ofudh     3 ?kaVs 50
¼3½  r‘rh; iz'u i= % izdkf'kdh     3 ?kaVs 50
     izk;ksfxd ijh{kk %     5 ?akVs 75
uksV %& izk;ksfxd ijh{kk esa] 5 ?kaVs ds fy, nks iz;ksx gksaxs] ftudk vad fooj.k
fuEu izdkj ls gS%&

nks iz;ksx ¼[k.M v ,ao c esa ls ,d&,d½ 50
ekSf[kd 15
izk;ksfxd d{kk fjdkMZ 10

dqy 7 5
f'k{k.k dk;ZHkkj %

izR;sd iz'u i= ds fy, lIrkg 2 ?kaVs ¼3 dkyka'k½ lS)kfUrd f'k{k.kA
izk;ksfxd dk;Z gsrq 4 ?kVs ¼6 dkyka'k izfr lIrkg gksaxsA bl izdkj 30 f'k{k.k
lIrkg esa izfr iz'u i= 60 ?kaVks rFkk 120 ?kaVks dk izk;ksfxd ,ao ysc
V~;wVksfj;y dk dk;ZHkkj izfr l= gksxkA iz;ksfxd dk;Z gsrq izR;sd oxZ ¼cSp½
esa 20 Nk=@Nk=k ls vf/kd u gksaA

izFke iz'u i= % lkaf[;dh HkkSfrd ,oa m"ekxfrdh
le; % 3 ?kaVs iw.kkZ ad 50

uksV % iz'u i= ikap Lora= bdkb;ksa esa foHkDr gSA izR;sd bdkbZ ls nks iz'u
gksaxs A izR;sd iz'u iz'u nks Hkkxksa esa foHkDr gksxk ftlds vad 5$5 ;k 6$4 gksaxsA
ftuesa ls ,d iz'u dk p;u djrs gq, dqy ikap iz'u djus gSA MKSA bdkbZ iz.kkyh
dk mi;ksx gh djuk gSA

bdkbZ 1
lkaf[;dh HkkSfrdh
m"ekxfrdh dk lkaf[;dh vk/kkj % dyk vkdk'k] E;w vkdk'k fu:iu] E;q vkdk'k
mtkZ ifêdkvksa ,o LoSfPNd vkdkj dh dyk dksf'kdkvksa esa foHkktu] lq{e ,ao LFkqy
voLFkk] izkf;drk ,ao m"ekxfrd izkf;drk] leku iwoZ izkf;drk dk fl)kUr ¼Principle

of equal and priori probability½ izkf;drk forj.k ,ao d.kksa dh la[;k o`f) g¨us ij
bldk ladh.kZu] ek/; xq.kksa ds fy, O;atd] cU/rk ¼constrainty½] cks/kxE; ,ao
vcks/kxE; voLFkk,a] nh xbZ dqy mtkZ ds d.kksa dk ,d fofoDr mtkZ voLFkkvksa ds
leqPp; ds fy, forj.k] ,dyijek.kfod vkn’kZ xSl] nkch; lEcU/k] Bksl dh fof'k"V
m"ek ,oa fof'k"V {kerkA
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bdkbZ 2
lkoZf=d fu;e % rkih; lEidZ esa vkus ls iwoZ nks rU=ksa dh lkE;koLFkk] LFkwy &
HkkSfrdh ls mldk lEcU/k] ,UVªksih ,ao cksYV~teku ,UVªksih lEcU/k m"ekxfrdh fd
f}rh; fu;e dk lkaf[;dh :i] cksYVteku dSukfudy forj.k dk fu;e ,ao mlds
vuqiz;ksx] mtkZ dk lefoHkktu dk fu;e O;kid :iA
DokUVe lkaf[;dh esa laØe.k % h ,d izkd`frd fu;rkad ,ao blds izHkko] ,d
foeh; ckWDl ,ao ,d foeh; vkorhZ nksfy=] d.kksa dh vfoHksn;rk izfrcU/k ,ao blds
ifj.kke] cksl vkbUlVhu ,ao QehZ fMjkd fl)kUr dh 'krsaZ o rqyukA

bdkbZ 3
m"ekxfrdh
m"ekxfrdh ds fu;e% 'kqU;kadh fu;e] fofHkUu lwpd vjs[k] fudk; }kjk ,oa
fudk; ij fd;k x;k dk;Z] m”ekxfrdh dk izFke fu;e] vkUrfjd mtkZ ,d voLFkk
Qyu ds :i esa rFkk vU; vuqiz;ksx] mRdze.kh; ,o vuqRØe.kh; ifjorZu] dkuksa pØ
,ao bldh n{krk] dkuksZ izFke ,ao m"ekxfrdh dk f}rh; fu;e] f}rh; fu;e ds
fofHkUu :i] vkUrfjd ngu batuksa esa iz;qDr gksus okys O;ogkfjd pØ] ,UVªksih] ,UVªksih
òf) dk fl)kUr rki dk m”ekxfrdh iSekuk] bldh vkn'kZ xSl iSekus ls lerqY;rk
ije'kqU; rki izkIr djus dh vlEHkork] m"ekxfrdh dk r`rh; fu;eA

bdkbZ 4
m"ekxfrdh lEcU/k % m"ekxfrdh; pj o‘gr ,ao y/kq ¼extensive and intensive½]

eSDlosy ds lkekU; lEcU/k] lkekU; rU= ds fy, twy Fkkelu 'khryu ,ao :}ks'e
'khryu esa budk vuqiz;ksx] okUMj okYl xSl] Dykfl;l DySijksu m”eh; lehdj.k]
m"ek xfrdh; foHko ,ao m”ek xfrdh; rU= dh lkE;koLFkk Å"ekxfrdpjks ls budk
lEcU/k] :)ks"e fopqEcdu ls 'khryu rFkk vfry?kq rki dk mRiknu ,ao ekiuA

bdkbZ 5
d`f".kdk fofdj.k % 'kq) rki ij fofdj.k dh fuHkZjrk] LVhQucksYVteku~ fu;e]
fofdj.k nkc] d`f".kdk fofdj.k dk LisDVªeh forj.k] ohu dk foLFkkiu fu;e]
jSys&thu fu;e] ijkcSaxuh vfu;ferrk ¼catastrophe½ Iykad ds DokUVe vfHkx`ghr]
Iykad fu;e rFkk bldh iz;ksx ls iw.kZ  laxrrk U;wu rki ij xslksa dh fof'k"V m"ek
ds O;ogkj dh O;k[;kA

f}rh; iz'u i= & v.kqxfr fl)kUr] rjaxs ,ao /ofudh
le;  3 ?kaVs iw.kkZd % 5
uksV % iz'u i= ikap Lora= bdkb;ksa esa foHkDr gSA izR;sd bdkbZ ls nks iz'u gksaxs A
izR;sd iz'u iz'u nks Hkkxksa esa foHkDr gksxk ftlds vad 5$5 ;k 6$4 gksaxsA ftuesa ls
,d iz'u dk p;u djrs gq, dqy ikap iz'u djus gSA MKSA bdkbZ iz.kkyh dk mi;ksx
gh djuk gSA
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bdkbZ 1
nzO; dk v.kqxfr fl)kUr
vkn'kZ xSl% xfrd izk:i] ckW;y ds fu;e dk fuxZeu] rki dh foospuk v.kqvksa dh
oxZek/; ewy pky d vkdyu] czkmfu;u xfr] vkoksxsnzks la[;k dk vkdyu] mtkZ
dk lefoHkktu fy;e] ,d ijek.kfod xSl dh fof'k"V m"ek] f} ,ao fozijek.kfod
xSlks rd foLrkj] U;wu rkiksa ij O;ogkj] vkn'kZ xSl dk :)ks”e izlkj] ok;qeaMyh;
HkkSfrd esa vuqiz;ksxA
xSlksa esa vfHkxeu ifj?kVuk,sa %& vk.kfod VDdjsa] ek/; eqDr iFk ,oa la/kV dkV
{ks=A ek/; eqDr iFk ,ao vk.kfod O;kl dk vkdyu A nzO;eku] laosx ,ao mtkZ dk
vfHkxeu ,ao nkc ij fuHkZjrkA

bdkbZ 2
okLrfod xSl % okUMj okYl xSl] voLFkk lehdj.k] okUMj okYl cyks dh izd`fr
izk;ksfxd pv oØks ls rqyuk] dkafrd fu;rkad xSl ,ao ok"i] vkn'kZ xSl o okUMj
okYl xSl dk twy fu;rkd] tqy VkWelu ‘khryu dk vkdyuA
xSlksa dk nzo.k % ckW;y rki ,oa izfrykasHku rki] iqufuZos'kh 'khryu ,ao mRjksrj
(cascade) 'khryu dk fl)kUr] gkbMªkstu ,oa ghfy;e dk nzo.k] iz'khru pØ
n{krk dk vFkZA

bdkbZ 3
vkn'kZ xSl ds fy, vk.fod pky vkSj osx dk eSSSDlosfy;u forj.k %& xfr

,oa osxksa dk forj.k izk;ksafxd lR;iku] ek/; oxZ ek/; ewy ,oa vf/kdre lEHkkO;
pkyksa@osxksa dh x.kuk] LisDVeh js[kkvksa dh pkSM+kbZ esa MkIyjA
vuqiz;qDr /ofudh % lHkkd{kksa dh /ofudh] iquZHkj.k ¼Reverberation½ dky] lfcus
¼ Sabines dk lw=½

bdkbZ 4
rjaxs a
ek/;e esa rjaxs % ,d le:i Mksjh ij vuqizLFk rjaxksa dh pky] ,d rjy esa vuqnS/
;Z rjaaxksa dh pky] rjaxksa esa mtkZ lapj.k ,o mtkZ /kuRo] izk:fod ekiu ¼tupical

measurements½ nzo lrg ij rjaxs ,oa mfeZdk,] lewg ,ao dyk osx] mudk ekiuA
rjaxksa dk v/;kjkasi.k % jSf[kd le?kkr lehdj.k ,ao v/;kjksi.k dk fl)kUr]
vjs[kh; v/;kjksi.k ,ao ifj.kke A
vizxkeh rjaxs % c) fudk;ksa dh izlkekU; fo/kkvks ds :o esa vizxkeh rjsaxs]
mnkgj.k%& laukfn;ksa ,ao /ofu dh xq.oRrk] dyknfu ¼chladni’s½ds fp= ,ao Mªe ds
dEiu] ijkJO; rjaxksa dk mRiknu ,oa lalwpu rFkk vuqiz;ksxA

bdkbZ 5
/ofudh
'kksj ,ao laxhr % ekuo d.kZ ,oa bldh xzkgrk] ekuoh; Jo.k dh lhek,a rhozrk
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,o izcyrk] csy ,ao Mslhcsy] laxhrh; iSekuk ¼Temperament½ rFkk ok| ;a=
lhrkj] gkjeskfu;e] ok;skfyu] rcyk] cklqjhA
/ofu dk ijkoZru] viorZu ,ao foorZu % ek/;e dh /ofud izfrck/kk] ifjlhek
ij izfr’kr ijkorZu ,ao vioZru Vªka;M~;wlj ds fy, izfrck/kk lqesyu /ofu dk
foorZu] lksxkj rU= dk fl)kUr] /ofu dk ijklA

iz'u i= r`rh; % izdkf'kdh
le; % 3 ?kVs iq.kkZda % 50
UkksV %& iz'u i= ikap Lora= bdkb;ksa esa foHkDr gSA izR;sd bdkbZ ls nks iz'u gksaxsA
izR;sd iz'u iz'u nks Hkkxksa esa foHkDr gksxk ftlds vad 5$5 ;k 6$4 gksaxsA ftuesa ls
,d iz'u dk p;u djrs gq, dqy ikap iz'u djus gSA MKSA bdkbZ iz.kkyh dk mi;ksx
gh djuk gSA

bdkbZ 1
T;kfefr; izdkf’kdh
QjesV dk fl)kUr % iFk vkf/kD; dk fl)kUr] ijkorZu rFkk viorZu esa vuqiz;ksxA
izfrfcEc fuekZ.k dk lkekU; fl)kUr % izdk'kh; rU= ds iz/kku fcUnq lkekU;
lEcU/k] eksVs ysUlksa dk laa;ksstu] vko/kZu ds fy, tSxjsat lehdj.k] nwjn'khZ; la;kstu]
VsyhQksVks ySUl ,ao uSf+=ddk,aA

bdkbZ 2
izfrfcEcksa esa foiFku % o.kZ foiFku] laifdZr ,ao i`Fkd fLFkfr;ksa esa yslksa dk vo.kZd
foiFku] ,d o.khZ; foiFku ,ao  mldk fujkdj.k] vxksyh; niZ.k ,ao fLeFk ¼ Schmit½
'kqf) ifVdk,a] vfoiFkh fcUnq rSy fueTtu vfHkn`’;d] uopUnzd ysUlA
izdk’kh; ;U= % vkiry ,ao fuxZe usf=dk,a ¼Entrance and Exit Pupils½
cgqxqf.kr usf=dk ysUl dh vko’;drk lk/kkj.k izdkj dh usf=dk,a ¼Ramsden &
Huygen’s usf=dk,a ½ A

bdkbZ 3
HkkSfrd izdf’kdh
izdk'k dk O;frdj.k % v/;kjksi.k dk fl)kUr] f}fLyV O;frdj.k] L=ksrksa dh
duk lEc)rk dh vko';drk] izdk'kh; iFk dk eanu] fQªUtksa dk vuqizLFk foLFkkiu]
LFkkuh; fÝUtsa Newton’s Ring] iryh fQYes ekbdylu O;frdj.kekih rFkk rjax
nS/;Z] rjaxnS/;ksa esa vUrj o LisDVªeh js[kkvksa dh pkSMkbZ ds ifj’kq) ekiu esa bldk
mi;ksxA Qsch & isjks O;frdj.kekih ,ao bZVkyksuA

bdkbZ 4
+Ýsusy foorZu % Ýsusy ds v)kZorhZ dfVcU/k] ifVdk,a] lh/kh/kkj ¼straight edge)

_tqjs[kh; lapj.k
ÝkWugkWQj fooZru % fLyV ls foorZu] v/kZvkorZ dfVcU/k] dyk vkjs[k ,ao
lekdyu fof/k;k¡] rhozrk forj.k] o`rkdkj vojks/k ,oa o`rkdkj pdrh ls foorZu]
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izfrfcEcksa dk foHksnu] jSy dh foHksnu dlkSVh] nwjn'khZ ,ao lq{en'khZ dh foHksnu {kerk]
dyk ladqpu lq{en'khZrk dk fooj.k ¼outline of pahse contrast microscopy½

foforZu xzsfVx % n lekUrj fLyV ls foorZu] rhozrk forj.k] lery foorZu xszfVx]
ijkorZu xzsfVx rFkk ¼Blazed½ xzsfVx] vort xzsfVx ,ao fofHkUu LFkkiu O;oLFkk] xzfVx
dh foHksnu {kerk rFkk fizTe dh foHksnu {kerk rFkk QSczh & isjks bVkykWu dh foHksnu
{kerk ls rqyuk A

bdkbZ 5
yslj
yslj fudk; % LisDVªeh js[kk dh ‘kq)rk] dyk lEc)rk] nwjh ,ao le; leca/krk]
L=ksr dh LFkkfud lEc)rk] vkbZUlVkVu ds , vkSj ch xq.kkad] Lor% ,ao izsfjr
mRltZu yslj izfØ;k ds fy, ‘krsZ] tula[;k izfryksHkuA Ruby and He-Ne laser.

Holography & vjSf[kd izdkf’kdh: Hologram, construction and reproduction

mathematical analysis, principle of self focusing,  principle of fiber optics and

types of optical fiber.

ikB~; ,ao lanHkZ iqLrdsa :
1. “Physical optics”

2. “Optics and Atomic Physics”

3. “Mannchestyer Physics Series, Optics” & ,Q fLeFk o ts- ,p- FkkWelu (English

Language Book Society and John Wiley, 1977½

4. “Optics” ckse ,ao oksYQ
5. “Optics” - ds-Mh- eksYVso ¼vkWDlQksMZ fo'ofo|ky; izsl½
6. “Fundamental of Optics”& tsufdUl ,ao okbV ¼eSDxzk & fgYl½
7. “Optics” - Seatrs

8. “Laser and Non-liner optics” - B.B. land ¼foys-bZluZ 1985½
9. “Optics” fLeFk mao FkkWelu ¼tkWu foys ,.M lUl½
10. “Waves and Oscillations” – cdZys HkkSfrd ikB~;Øe Hkkx III

11. “Vibrations and waves” – I.G. Main  Cambridge University Press)

12. “The Physics of Vibrations and Waves” - H.J. Pain eSdfeyu 1975

13. “Introduction to static\stical Mechanies” - B.B. Land eSdfeyu 1981

14. “Statisitcal Physics” - F. Reif ¼eSDxzk&fgYl 1988½
15. “Statistical Physics” - K. Haung (Wiley-Eaxternh 1988)

izk;ksfxd & HkkSfrd ikB~;Øe
le;% 5 ?kaVs U;wUre mrhZ.kkad % 27 iq.kkZda % 75
uksV % d{kk esa ikB~;Øe gasrw iwjs l= esa dqy 16 iz;ksx djus gksaxs] ftuesa izR;sd [k.M ds

8 iz;ksx gksaA mDr ijh{kkFkhZ dks izR;sd [k.M ls ,d iz;ksx ysrs gq, dqy nks iz;ksx djus gksxkA

[k.M % v
1- xSl ds :)ks”e izlkj dk v/;;u djuk vFkok DysesUV o Mslksjse fo?kh ls
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m"ekxfed fu;rkad γ = C
p
/C

v
  dk eku Kkr djukA

2- ;kaf=d mtkZ dk m”eh; mtkZ esa :ikUrj.k dk v/;;u djuk
3- oLrq ds dqy mRlftZr fofdj.k dk mlds rki ds lkFk v/;;u djuk A
4- izfrjks/k rkiekih fof/k dk vuqiz;ksx% IysfVue izfrjks/k rkiekih dh lgk;rk ls ekse
dk xyukad Kkr djukA

5 izfrjks/k rkiekih fof/k dk vuqiz;ksx% IysfVue izfrjks/k rkiekih dh lgk;rk ls rki
izfrjks/k xq.kkad Kkr djukA

6- rkih; fo-ok-c- dk vuqiz;ksx % rki;qXe ds rkih; fo-ok-c- rFkk rki ds chp oØ
[khapuk rFkk mnklhu rki ,oa vKkr rki Kkr djukA

7- U;wu pkyd ls m”ek lapkyu % U;wu pkyd inkFkZ dh m”ek pkydrk yh dh
fof/k ls Kkr djukA

8- jaxhu MkVl (Dice) dk mi;ksx djrs gq, nks lEHko fudk; ds fy, izf;drk forj.k
dk izk;ksfxd v/;;u djukA

9- C.R.O.] ekbØksQksu] Lihdj ds mi;ksx ls vizxkeh rjaxks dk mi;ksx djrs gq,
/ofu rjaxksa dk osx Kkr djukA

10- ejksMh rjax midj.k dk mi;ksx dj rjax lapj.k ds osx dk ykbu izkpkyksa ij
  fuHkZjrk dk v/;;u djukA

11- ejksMh rjax midj.k dk mi;ksx dj ijkoZru xq.kkad dk vUroLFkk Hkkj ds lkFk
  ifjorZu dk v/;;u djukA

12- /ofu ds nks dyk lEc) L=ksrksa ls O;frdj.k dk v/;;u djukA
13 ç{ksi /kkjkekih dk ç{ksi fu;rkad Kkr djuk
14 ç{ksi /kkjkekih dk vkos’k lqXjkfgrk Kkr djuk
15 ç{ksi /kkjkekih ls ‘kj.k fof| ls mPp çfrj¨| Kkr djuk
16 De Sauty bridge ls /kkfjrk ds vuqikr Kkr djuk
17 Anderson bridge ls dq.Myh dh izsjdRo Kkr djuk
18 ;qXfer n¨yd ds lkekU; fo|k dk v/;;u djukA
19 ;qXfer n¨yd ds ÅZtk gLrkarj.k dk v/;;u djukA
20 Q¨V¨ lsy dh lgk;rk ls Iykad fu;arkd Kkr djuk
21 P-N laf/k Mk;ksM dk cS.M varjky Kkr djuk

[k.M % c
1- ysUlks ds ;qXeu ds eq[; fcUnq Kkr djukA
2- foorZu xzsfVax dk mi;ksx djrs gq, Hg izdk'k L=ksr dh eq[; oZ.kØe dh
 rjaxnS/;Z rFkk xzsfVax dh foHksnu {kerk Kkr djuk A

3- nwjn'khZ dh foHksnu {kerk lhek Kkr djuk rFkk fofHkUu usf=dkvksa dk v/;;u
 djukA ¼dksbZ nks½

4- izdk'k ds ijkorZu }kjk /kqzo.k] cqLV~j fu;e ,ao eSyl ds fu;e dks fl) djukA
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5- /kzqo.kekih dh lgk;rk ls 'kDdj ds /kzqo.k ds.k ds izkdf’k; ?kq.kZu dk v/;;udjukA
6 f}fizTe dh lgk;rk ls izdk’k ds O;frdj.k dk v/;;u djuk rFkk izdk'k dh
rjaxnS?;Z Kkr djukA

7 ekbdYlu O;frdj.kekih dh lgk;rk ls ,d o.khZ; izdk’k L=ksr dh rjaxnS/;Z Kkr
djuk ,ao lksfM;e izdk’k dh D

1
 o D

2
 js[kkvksa dk rjaxnS/;Z esa vUrj Kkr djukA

8- Qsczh&isjks bVkykWu dh lgk;rk ls lkfM;e izdk’k dh rjaxnS/;Z Kkr djukA
9- O;frdj.k ds lanHkZ esa yslj ,d o.khZ; izdk’k L=ksr dk v/;;u djukA
10- foorZu ds lanHkZ esa yslj ,do.khZ; izdk’k L=ksr dk v/;;u djukA
11 U;wVu fjax ls lkfM;e izdk’k dh rjaxnS/;Z Kkr djukA
12 fizTe dh oZ.k fo{ksi.k {kerk Kkr djukA
13 VªkaftLVj ds vfHkyk{kf.kd (CB, CE)

14 AC L=¨r ds lkFk RC ifjiFk dh o¨YVrk ds f'k[kj o R.M.S. eku Kkr djukA
2. CHEMISTRY

Scheme of Examination
Three Papers Min. Pass Marks : 54 Max. Marks : 150
Paper –I 3 Hours Duration 50 Marks
Paper –II 3 Hours Duration 50 Marks
Paper –III 3 Hours Duration 50 Marks
Practical : 5 Hrs. Duration, Min. Pass Marks : 27, Max Marks : 75

PAPER-I –INORGANIC CHEMISTRY
Time: 3 Hours                                      Max. Marks: 50
60 Hours (2 Hours/ week)

Unit-I
Chemistry of Elements of First Transition Series:

a) Characteristic properties of d-block elements.
Properties of the elements of first transition series, their binary
compounds and complexes , illustrating the relative stabilities
of oxidation states, coordination number and geometry.

(b) Chemistry of elements belonging to II and III transition series
comparative study of post lanthanide transition metals with the
members of 4d series with special emphasis on ionic radii, oxi
dation states, magnetic & spectral properties. Stereochemistry
of their compounds.

Unit-ll
(a) Oxidation and reduction :

Use of redox potential data-Analysis of redox cycle. Redox
stability in water. Frost, Latimer and Pourbaix diagram.
Principles involving in the extraction of elements.

(b) Chromatography - Definition, classification, Rf-value , law of
differential migration eluant and elution, Paper, TLC,
Chromatographies and their applications.
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Unit-III
Coordination Compounds:

Werner's coordination theory and its experimental verification,
effective atomic number concept, chelates, nomenclature of co
ordination compounds, isomerism in coordination compounds,
valence bond theory of transition metal complexes.

Unit-IV
(a)  Chemistry of Lanthanide Elements :

Electronic structure, oxidation states and ionic radii and
lanthanide contraction, complex formation, occurrence and
isolation of lanthanide compounds.

(b)  Chemistry of Actinides :
General features and chemistry of actinides, chemistry of
separation of Np, Pu and Am from U, similarities between the
later actinides and the later lanthanides.

Unit-V
(a)  Acids and Bases

Lux-Flood concept of acid base and its limitation. Lewis
concept and its limitation, Usanovich concept. A generalized
acid -base concept.

(b)  Non-aquenous Solvents:
Physical properties of a solvent, types of solvent and their
general characteristics reactions in non-aqueous solvents with
reference to liquid NH

3
 and liquid SO

2
.

PAPER II: ORGANIC CHEMISTRY
Time : 3 Hours         Max. Marks : 50 60 Hours (2 Hours/ week)

Unit-I
Electromagnetic Spectrum : Absorption Spectra

Ultraviolet (UV) absoption spectroscopy-absoption laws
(Beer-Lambert law), molar absoptivity, presentation and analysis of UV
spectra, types of electronic transitions, effect of conjugation. Concept of
chromophore and auxochrome. hypsochromic, hyperchromic and hypo-
chromic shifts. UV spectra of conjugated enes and enones. Infrared (IR)
absoption spectroscopy, molecular vibrations, Hooke's law, selection rules,
intensity and position of IR bands, measurements of IR spectrum, finger-
print region, characteristic absorption of various functional groups and
interpretation of IR spectra of simple organic
compounds.

Unit-II
(a) Alcohols

Classification and nomenclature.
Monohydric alcohols-nomenclature, methods of formation by

reduction of aldehydes, ketones, carboxylic acids and esters.
Hydrogen bonding. Acidic nature. Reactions of alcohols.

Dihydric alcohols-nomenciature, methods of formation, chemical re-
actions of vicinal glycols, oxidative cleavage [Pb(OAc)4 and HIO4] and
pinacol-pinacolone rearrangement.
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Trihyd ric alcohols-nomenclature and methods of formation, chemical
reactions of glycerol.
(b) Phenols:

Nomenclature, structure and bonding. Preparation of phenols, physi-
cal properties and acidic character. Comparative acidic strengths of
alcohols and phenols, resonance stabilization of phenoxide ion. Reac-
tions of phenols-electrophilic aromatic substituion, acylation and car-
boxylation. Mechanisms of Fries rearrangement, Claisen rearrangement,
Gatterman synthesis; Hauben-Hooesch reaction, Lederer-Manasse re-
action and Reimeer-Tiemann reaction.

Unit-IlI
(a) Ethers and Epoxides

Nomenclature of ethers and methods of their formation, physical
properties.

Chemical reactions-cleavage and autoxidation, Ziesels method.
Synthesis of epoxides. Acid and base-catalyzed ring opening of ep-

oxides, orientation of epoxide ring opening, reactions of Grignard and
organolithium reagents with epoxides.
(b) Aldehydes and Ketones

Nomenclature and structure of carbonyl group. Synthesis of aldehydes
and ketones with particular reference to the synthesis of aldehydes from
acid chlorides, synthesis of aldehydes and ketones using 1, 3-dithianes,
synthesis of ketones from nitriles and from carboxylic acid. Physical
properties.

Mechanism of nucleophilic addition to carbonyl group with particular
emphasis on benzoin, Aldol, Perkin and Knoevenagel condensations.
Condensation with ammonia and its derivatives. Witting reaction. Mannich
reaction.

Use of acetate as protecting group. oxidation of aldehydes, Baeyer-
villiger oxidation of ketones, Cannizzaro reaction. MPV, clemmensen,
Wolff-kishner, LiAlH

4
 and NaBH

4
 reductions,  Halogenation of enolizable

ketones.
An introduction to α, β unsaturated aldehydes and ketones.

Unit- IV
(a) Carboxylic Acid  :

Nomenclature, structure and bonding, physical properties, acidity of
Carboxylic acids, effect of substituftnts on acid strength. Preparation of
carboxylic acids. Reactions of carboxylic acids. Hell-Volhard-Zelinsky
reaction. Synthesis of acid chlorides, esters and amides. Reduction of
carboxylic acids. Mechanism of decarboxylation. Methods of formation
and chemical reactions of halo acids, hydroxy acids: malic, tartaric and
citric acids.

Methods of formation and chemical reactions of unsaturated monocar-
boxylic acids.

Dicarboxylic acids : Methods of formation and effect of heat and dehy-
drating agents.
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(b) Carboxylic Acid derivatives
Structure and nomenclature of acid chlorides, esters, amides (urea)

and acid anhydrides. Relative stability of acyl derivatives. Physical prop-
erties, interconversion of acid derivatives by nucleophilic acyl substition.
Preparation of carboxylic acid derivatives, chemical reactions. Mecha-
nisms of esterfication and Hydrolysis,(acidic and basic).

Unit-V
Organic Compounds of Nitrogen

Preparation of nitroalkanes and nitroarenes. Chemical reactions of
nitroalkanes. Mechanisms of nucleophilic substitution in nitroarenes and
their reductions in acidic, neutral and alkaline media. Picric acid.

Halonitroarenes : Reactivity; Structure  and nomenclature of amines,
physical properties. Stereochemistry of amines. Separation of a mixture
of primary, secondary and teritary amines. Structural features affecting
basicity, of amines. Amine salts as phase-transfer catalysts. Prepara-
tion of alkyl and aryl amines (reduction of nitro compounds, nitriles),
reductive amination of aldehydic and ketonic compounds. Gabriel-
phtnalimide reaction, Hofmann bromamide reaction.

Reaction of amines, electrophilic aromatic substitution in aryl amines,
reaction of amines with nitrous acid. Synthesis, transformation of aryl
diazonium salts, azo coupling.

PAPER-III: PHYSICAL CHEMISTRY
Time: 3 Hours    Max. Marks : 50 60 Hours (2 Hours/ week)

Unit-I
Thermodynamics-I : Definition of thermodynamic terms : system,

surroundings etc. Types of systems, intensive and extensive properties.
State and path functions and their differentials. Thermodynamic process.
Concept of heat and work.

First Law of Thermodynamics: statement, definition and internal en-
ergy and enthalpy. Heat capacity, heat capacities at constant volume
and pressure and their relationship. Joule's law joule-Thomson coeffi-
cient and inversion temperature. Calculation of w, q, dU & dH for the
expansion of ideal gases under isothermal and adiabatic conditions for
reversible process.

Thermochemistry: Standard state, standard enthaply of formation-
Hess's'Law of heat summation and its applications. Heat of reaction at
constant pressure and at constant volume. Enthalpy of neutrilization.
Bond dissociation energy and its calculation from thermo-chemical data,
temperature dependence of enthalpy, Kirchhoffs equation.

Unit-II
Photochemistry

Interaction of radiation with matter, difference between thermal and
photochemical processes, laws of photochemistry: Grothus- Drapper
law, Stark-Einstein law, Jablonski diagram depicting various processes
occurring in the excited state, qualitative description of fluroscence,
phorescence, non-radiative processes (internal conversion, inter system
crossing), quantum yield, photosenstitized reactions-energy transfer pro-
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cesses (simple examples)
Unit-III

(a)  Chemical Equilibrium :
Equilibrium constant and free energy. Thermodynamic derivation of law

of mass action, Le Chatelier's principle.
Reaction isotherm and reaction isochore-Clapeyron equation and

Clausisus-Clapeyron equation, applications.
(b)  Phase Equilibrium:
Statement and meaning of the terms-phase, component and degree of

freedom, derivation of Gibbs phase rule, phase equilibria of one compo-
nent system-water, CO

2 
and S systems.

Phase equilibria of two component system-solid-liquid equilibria .simple
eutectic-Bi-Cd, Pb-Ag systems, desilverisation of lead.

Solid solutions-compound formation with congruent melting point (Mg-
Zn) and incongruent melting point, (NaCI-H

2
O), (FeCI

3
-H

2
O) and (CuSO

4
-

H
2
O) system. Freezing mixtures, acetone-dry ice.
Liquid-liquid mixtures-Ideal liquid mixtures, Raoult's and Henrys law.

Non-ideal system-azeotropes-HCl-H
2
0 and ethanol-water systms.

Partially miscible liquids-Phenol-water, trimethylamine, nicotine-water
systems. Lower and upper consulate temperature. Effect of impurity on
consulate temperature, Immiscible liquids, steam distillation.

Nernst distribution law-thermodynamic derivation, applications.
Unit - IV

Electrochemistry-l
Electrical transport-conduction in metals and in electrolyte solutions,

specific conductance and equivalent conductance, measurement of equiva-
lent conductance, variation of equivalent and specific conductance with
dilution.

Migration of ions and Kohlrahusch law, Arrehenius theory of electrolyte
dissociation and its limitations, weak and strong electrolytes, Ostwald's
dilution law, its uses and limitations.

Debye-Huckel-Onsagar's equation for strong electrolytes (elementary
treatment only).

Transport number- Definition and determination by Httorf method and
moving boundary method.

Applications of conductivity measurements : Determination of degree
of dissociation, determination of Ka of acids, determination of solubility
product of a sparingly soluble salt, conductometric titrations.

Unit-V
Electrochemistry-II

Types of reversible electrodes-gas-metal ion, metal-insoluble salt an-
ion and redox electrodes. Electrode reactions, Nernst equation, deriva-
tion of cell E.M.F. and single electrode potential, standard hydrogen
electrode reference electrodes, standard electrode potential, sign con-
ventions, electrochemical series and its significance.

Electrolytic and Galvanic cells-reversible and irreversible cells, con-
ventional representation of electrochemical cells.



22 / Syllabus / B.Sc. Part - II

EMF of a cell and its measurement. Computation of cell EMF. Calcula-
tion of thermodynamic quantities of cell reactions (rG, rH and K)] polar-
ization, over potential and hydrogen over voltage.

Concentration cell with and without transport, liquid junction potential,
application of concentration cells, valency of ions, solubility product and
activity coefficient, potentiometric titrations.

Definition of pH and pKa determination of pH using hydrogen,
quinhydrone and glass electrodes by potentiometric methods.

Buffers-mechanisrn of buffer action, Henderson-Hazel equation. Hy-
drolysis of salts.

Corrosion-Types, theories and methods of combating it.
PRACTICALS

Time: 6 Hours Max. Marks:75 Min. Marks:- 27
Inorganic Chemistry
(a) Calibration of fractional weights, pipettes and burettes. Preparation

of standard solutions. Dilution 0.1 M to 0.001 M solutions. '
(b) Quantitative Analysis: Volumetric Analysis (Any Four)
(i) Determination of acetic acid in commercial vinegar using NaOH.
(ii) Determination of alkali content-antacid tablet using HCI.
(iii) Estimation of calcium content in chalk as calcium oxalate by

permanganatometry.
(iv) Estimation of hardness of water by EDTA. (v) Estimation of ferrous

and ferric by dichromate method
(vi) Estimation of copper using thiosulphate.
(c) Gravimetric Analysis

(i)   Analysis of Cu as CuSCN. (ii) Ni as Ni-dimethylglyxime.
(d) Semi micro and Macro analysis , Separation and Identification

of Four radicals - two acidic and two basic from a mixture
 (One Interfering radical or a combination must be given)

Organic Chemistry
(a)  Chromatography (Any Four)

Determination of Rf values and identification of organic compounds.
(i) Preparation and separation of 2, 4-dinitrophenylhydrozone of

acetone, 2-butanone, hexan-2- and 3-one using toluene and light
petroleum (40 :60). (Thin layer chromatography)

(ii) Separation of a mixture of dyes using cyclohexane and ethyl
acetate (8.5 : 1.5). (Thin layer chromatography)

(iii) Separation of a mixture of phenylalanine and glycine. Alanine and
aspartic acid. Leucine and glutamic acid. Spray reagent-
ninhydrin. (Paper chromatography : Ascending and Circular),

(iv) Separation of a mixture of D, L-alanine, glycine and L-Leucine using
n-butanol: acetic acid : water (4:1:5), spray reagent-ninhydrin.
(Paper chromatography : Ascending and Circular).

(v)  Separation of monosachharides-a mixture of D-galactose and
D-frutose using n-butanol: acetone: water (4:5:1) spray reagent-
aniline hydrogen phthalate. (Paper chromatography: Ascending and
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Circular).
(b) Qualitative Analysis

Analysis of an organic mixture containing two solid components
using water, NaHCO

3
, NaOH for separation and preparation of

suitable derivatives
Physical Chemistry (Any Four)
1. Determination of the transition temperature of the given substance

by thermometric/dialometric method.
2. To study the effect of a solute (e.g. NaCI, suecinic acid) on the

critical solution temperature of two partially miscible liquids (e.g.
phenol-water system) and to determine the concentration of that
solute in the given phenol water system.

3. To construct the phase diagram of two component (e.g. diphen-
ylamine-benzophenone) system by cooling curve method.

4.    To determine the solubility of benzoic acid at different temperatures
and to determine ?H of the dissolution process.

5. To determine the enthalpy of neutralisation of weak acid/weak base
versus strong base/strong acid and determine the enthalpy of
ionisation of the weak acid/weak base.

6.   To determine the enthalpy of solution of solid calcium chloride and
calculate the lattice energy of calcium chloride from its enthalpy
data using Born Haber cycle.

SCHEME OF EXAMINATION (B.SC. PART-II) Practical
Max. Marks: 75

A-Calibration & Preparation of Solution -05
B-One Exercise  - 20
OR
C-One Exercise
Organic
A-One Exercise                                                -10
B-One Organic Compound                                 -10
Physical
One experiment is to be performed - 20
Viva -05
Record - 05

ch-,l-lh& ikVZ&2

izFke iz'u i= % vdkcZfud jlk;u foKku
le; %&  3 ?k.Vs iw.kkZad %& 50

bdkbZ & I

izFke laØe.k Js.kh ds rRoksa dk jlk;u%
(a) d Cykd rRoksa ds vfHkyk{kf.kd xq.k&izFke laØe.k Js.kh ds lnL;ksa ds lkekU;

xq.k /keZ mudh fofHkfUu vkDlhd.k voLFkkvksa esa f}vaxh o ladqy ;kSfxdksa dk
rqyukRed LFkkbZRo] leUo; la[;k,sa o T;kfefr dk v/;;uA

(b) f}rh; o r̀rh; laØe.k Js.kh;ksa ds lnL;kas ds jlk;u dk v/;;uA i'pysUFksukbM
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laØe.k rRo dh vk;fud f=T;k] vkDlhdj.k voLFkk pqEcdh; o LisDVªy
xq.kksa dk] 4d Js.kh ds lnL;kas ds lkFk rqyukRed v/;;uA ;kSfxdksa dk  f=foe
jlk;uA

bdkbZ &II

(a) vkDlhdj.k o vip;u] vkDlhdj.k o vip;u vkadMksa dk fo'ys"k.k] ÝksLV
ysVhej] ikschDl js[kkadu }kjk ty esa vkDlhdj.k vip;u LFkkbZRo] rRoksa
ds fu"d"kZ.k esa lfEefyr fl)kUrA

(b) o.kZysf[kdh %& ifjHkk"kk] oxhZdj.k] Rf eku] foHksnh fu;e] fu{kkyd o fu{kkyu]
isij o.kZ ysf[kdh] iryh ijr o.kZ ysf[kdh rduhd o blds vuqiz;ksxA

bdkbZ & III
mi&lgla;kstd ;kSfxd %&

cuZj mi lgla;kstd fl)kUr vkSj mlds izk;ksfxd izekf.kdrk] izHkkoh ijekf.od
la[;k] dhysV] mi lagla;kstd ;kSfxdksa dk ukedj.k mi lgla;kstd ;kSfxdksa esa
leko;rk] laØe.k /kkrq ladqyksa esa la;kstdrk ca/k }kjk lajpuk o vU; xq.kksa dh O;k[;kA

bdkbZ&IV

(v) ySUFksukbM rRoksa dk jlk;u%
bySDVªksfud lajpuk] vkWDlhdj.k voLFkk;sa] vk;fud f=T;k vkSj ySUFksukbM
ladqpu] ladqy fuekZ.k] izkfIr vkSj i`FkDdj.k] ySUFksukbM ;kSfxdA

(c) ,fDVukbV dk jlk;u%
lkekU; y{k.k] ,fDVukbM dk jlk;u] ;wjsfu;e ls usIpqfu;e] IywVksfu;e
vkSj lsesfj;e ds ìFkDdj.k dk jlk;u] i'p ySUFksukbM ,oa i'p ,fDVukbM
ds e/; lekurkA

bdkbZ & V

(v) vEy o {kkj %&
yDl QYM fl)kUr o lhek,saA yqbl fl)kUr o lhek,asA m'kk uksfop fl)kUr
o lhek,saA vEy&{kkj fl)kUrksa dk lkekU; v/;;uA

(c) vtyh; foyk;d %&
foyk;d ds HkkSfrd xq.k/keZ] foyk;d  ds izdkj vkSj vtyh; foyk;dksa dh
vfHkfØ;kvksa dk lkekU; v/;;u fo'ks"k :i ls fuEu ds lanHkZ esa&nzo
veksfu;k] nzo lYQj MkbvkWDlkbMA

f}rh; iz'u i= % dkcZfud jlk;u foKku
le; %&  3 ?k.Vs iw.kkZad %& 50

bdkbZ&A
fo|qr pqEcdh; LisDVªk

ijkcSaxuh vo'kks"k.k LisDVªksLdksih % vo'kks"k.k fu;e (ch;j ySEcVZ fu;e] eksyj
vo'kks"k.k] ijkcSaxuh LiSDVªk dk fo'ys"k.k rFkk izn'kZu] bySDVªkWfud laØe.kksa
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ds izdkj] la;qXeu dk izHkko o.kZo/kZd rFk o.kkZRd"khZ dh vo/kkj.k] ck;ksØksfed]
fgIlksØksfed] gkbij Øksfed rFkk gkbiks Øksfed foLFkkiuA

vojDr (IR) vo'kks"k.k LisDVªksLdksih] la;qfXe] MkbZu rFkk bZukul dk ijkcSxuh
LisDVªk] vkf.od dEiu] gqd fu;e] p;u fu;e] vojDr cS.M dh rhozrk rFkk
fLFkfr] vojDr] LiSDVªe rFkk dqN izeq[k fØ;kRed lewgksa dk vo'kks"k.k
LisDVªe  rFkk dqN izeq[k dkcZfud ;kSfxdksa ds vojDr LisDVªe dk fo'ys"k.kA

bdkbZ&AA
(v) ,sYdsukWy % oxhZdj.k rFkk ukdj.k i)frA
eksuksgkbfMd ,Ydksgy & uke i)fr] fojpu fof/k;k¡] ,fYMgkbM] dhVksu]

dkcksZfDlfyd vEy rFkk vEy O;qRiUuksa dk vip;u] gkbMªkstu  ca/ku]
vEyh; izd̀fr] jlk;fud vfHkfØ;k,¡A

MkbgkfMªd ,Ydksgy&uke i)fr] fopju fof/k;k¡] fofluy XykbdkWy dh jlk;fud
vfHkfØ;k,¡ rFkk pb OAc4 and HIo4 }kjk vkWDlhdkjh fonyu]

fiukdkWy&fiukdkWyksu iqufoZU;kl] VªkbgkbfMªd ,sYdksgkWy&uke i)fr] fopju fof/k;k¡]
fXyljkWy dh jlk;fud vfHkfØ;k,¡A
(c) fQukWy %&

uke i)fr] ljapuk rFkk ca/ku] fQukWy dk fojpu] HkkSfrd xq.k] vEyh; xq.k
fQukWy rFkk ,Ydksgy dh vEyh;rk dh rqyukRed O;k[;k] fQukWDlkbM
vk;u dk vuquknh LFkkf;Ro] fQukWy dh jlk;fud vfHkfØ;k,Wa&bysDVªkWu
Lusgh izfrLFkkiu vfHkfØ;k] ,flyhdj.k rFkk dkcksZDlyhdj.k] Ýhl iqufoZU;kl
dh fØ;kfof/k] Dystu iqufuZU;kl] xkWVjeku la'ys"k.k] gkWcsu&gkml vfHkfØ;k]
ysMsjj ekuls vfHkfØ;k rFkk jhej Vheku vfHkfØ;kA

bdkbZ &AAA
(a) bZFkj rFkk ,ikWDlkbM %&

bZFkj uke i)fr] fojpu fof/k;k¡] HkkSfrd xq.k] jlk;fud vfHkfØ;k] ca/k
fonyu rFkk Lor% vkWDlhdj.k] thlsy fof/kA
,ikWDlkbM & fojpu fof/k;kWa] vEy rFkk {kkj mRizsfjr oy; dk [kqyuk]
,ivkWDlkbM dh fxzU;kj vfHkdeZd rFkk dkcZfyfFk;e ;kSfxdksa ds lkFk jlk;fud
vfHkfØ;k,¡A

(b) dkcksZfuy lewg dh lajpuk o ukekadu] ,fYMgkbZM o dhVksu dk la'ys"k.k
fo'ks"k :i ls  vEy DyksjkbM ls ,fYMgkbM dk la'ys"k.k ,oa1]3 MkbFkk,su
ds }kjk ,fYMgkbM o dhVksu dk la'ys"k.k] dkcksZDlfyd vEy o ukbVªkbYl
ls dhVksu dk la'ys"k.kA

HkkSfrd xq.k/keZ %
dkcksZfuy oxZ dh ukfHkdh; ;ksxkRed vfHkfØ;k dh fØ;kfof/k fo'ks"k :i ls
cstksbu] ,YMksy] ifdZu o uksosustsy la?kuuA
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veksfu;k o mlds O;qRiuksa ds lkFk la?kuu] fofVax vfHkfØ;k o eSfu'k
vfHkfØ;k] ,lhVsV dk j{kkRed lewg ds :i esa mi;ksx] ,fYMgkbM dk
vkWDlhdj.A dhVksu dk cs;j foYxaj vkWDlhdj.kA
dsfutkjks vfHkfØ;k] ehjokbu cksUMksQZ oyhZ vip;u] DyhesUlu vip;u]
cksYQ fd'uj   vip;u] yhfFk;e ,syqfefu;e gkbMªkbM] lksfM;e cksjks
gkbMªkbM }kjk vip;u] buksy dhVksuksa dk  gSykstuhdj.k] α, β vlar`Ir
,fYMgkbM o dhVksu dk ifjp;A

bdkbZ &4
(a) dkcksZfDlfyd vEy %&

uke i)fr] ljapuk rFkk ca/ku] HkkSfrd xq.k] vEy lkeF;Z] vEy lkeF;Z ij
izfrLFkkfi;ksa dk izHkko] fojpu fof/k;k¡] dkcksZfDlfyd vEYksa dh jlk;fud
vfHkfØ;k,¡] gSy okykMZ&
tSfYUldh vfHkfØ;k] ,flM DyksjkbM] ,LVj rFkk ,ekbM dk fojpu]
dkcksZfDlfyd vEyksa dk vip;u] fodkcksZfDlyhdj.k dh fØ;kfof/kA
gSyksvEyksa] gkbMªksDlh vEYkksa] esfyd] VkVZfjd lkbfVªd vEy dh fojpu
fof/k;k¡ rFkk  jlk;fud vfHkfØ;k,¡A
vlar̀Ir eksuksdkcksZfDlfyd vEyksa dh fojpu fof/k;ksa rFkk jlk;fud vfHkfØ;k,¡A
MkbdkcksZfDlfyd vEyksa dk fojpu] Å"ek rFkk futZyhdj.k vfHkdeZdksa dk
izHkkoA

(b) dkcks ZfDlfyd vEy O;qRiUu%&
lajpuk rFkk uke i)fr & vEy DyksjkbM] ,LVj] ,ekbM (;wfj;k) rFkk
,flM ,ugkMªkbM ,sflay O;qRiUuksa dk vkisf{kd LFkkf;Ro] HkkSfrd xq.k] vEy
O;qRiUuksa dk ukfHkdLusgh izfrLFkkiuk }kjk vUrifjorZuA
dkcksZfDlfyd vEy O;qRiUuksa dh fopju fof/k;k¡] jlk;fud vfHkfØ;k,¡]
,LVjhdj.k rFkk ty vi?kVu dh fØ;kfof/k ¼vEyh; rFkk {kkjh;½

ZbdkbZ &5
ukbVªkstu ds dkcZfud ;kSfxd

ukbVªks,Ydsu o ukbVªks,jhu dk fojpu% ukbVªks,jhu dk fojpu] ukbVªks,Ydsu
dh jlk;fud vfHkfØ;k] ukbVªks,jhu eas ukfHkdh; izfrLFkkiu vfHkfØ;k dh
fØ;kfof/k vkSj muds vEyh;] mnklhu o {kkjh; ek/;e esa vip;u] fifØd
vEyA

gyksukbVªks,jhu % fØ;k'khyrk] ljapuk] ,ehu dh lajpuk] ukekadu] HkkSfrd
xq.k/keZ] ,ehuksa dk f=foe jlk;u] izkFkfed] f}rh;d o r`rh;d
vehuksa esa feJ.k dk i`FkDdj.kA ,ehuksa dh {kkjdrk dks izHkkfor
djus okys lajpukRed y{k.kA

voLFkk LFkkukUrj.k mRizsjd ds :i esa esa ,ehu yo.kA ,Ydsgksy o ,jkbu
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,ehuksa dk fojpu ¼ukbVªks ;kSfxdksa o ukbVªkby dk vip;u½ ,fYMgkbfMd
o dhVksfud ;kSfxdksa dk veksfudj.k vip;uA
xsfczy FkSysekbM vfHkfØ;kA
gkQesu czksekbM vfHkfØ;kA
,sehu dh vfHkfØ;k] ,fjy ,ehu esa bySDVªkWu Lusgh ,sjksesfVd izfrLFkkiu
vfHkfØ;k] ukbVªl vEy ds lkFk vfHkfØ;k] ,fjy Mkb,tksfu;e dk la'ys"k.k]
:ikUrj.k ,oa ;qXeu vfHkfØ;kA

r`rh; iz'u i= % HkkSfrd jlk;u
le; %&  3 ?k.Vs iw.kkZad %& 50 bdkbZ &1
Å"ekxfrdh &1 Å"ekxfrdh in dh ifjHkk"kk ] ra= ] ifjikf'oZdh ra= ds izdkj.k

foLrh.kZ o xgu xq.k/keZ voLFkk o iFk Qyu vkSj muds vodyu] Å"ekxfrd
izØe] Å"ek o dk;Z  dh vo/kkj.kkA

Å"ekxfrdh dk izFke fu;e%
vkarfd ÅtkZ o vUrfuZfgr Å"ek dh ifjHkk"kk] Å"eh; /kkfjrk] fLFkj vk;ru
o nkc ij Å"eh; /kkfjrk vkSj muds chp lac/k] twy fu;e] twy Fkkelu
xq.kkad] O;qRØe rki] vkn'kZ xSlksa ds lerkih; o Å"ekjks/kh fLFkfr;ksa esa
mRØe.kh; izlkj ds fy, w,q,dU,dH dh x.kukA
Å"eh; jlk;u% ekud voLFkk] ekud vUrfuZfgr Å"ek dk fuekZ.k & gaSl
fu;e ds fLFkj rki vkSj mlds vuqiz;ksxA
fLFkj rki o nkc o fLFkj vk;ru ij vfHkfØ;k Å"ekA mnklhuhdj.k
,UFksYih] ca/k fo;kstu ÅtkZ o Å"ek xfrdh vkWadM+ks ls bldh x.kukA
vUrjfufgr Å"ek ij rki fuHkZjrk] fdjpkWQ lehdj.kA

bdkbZ &AA
izdk'k jlk;u %&

nzO; ds lkFk fofdj.k vUrfØ;k] rkih; rFkk izdk'kjlk;fud izØe esa vUrj
izdk'k jlk;u ds fu;e] xzkFkl MªkWij fu;e] LVkWdZ&vkbUlVhu fu;e]
tScykWULdh vkjs[k& fofHkUu mÙksftr voLFkk esa n'kkZrk gqvkA yksfjlsal]
QkLQksfjlsal o vfodj.k izde dk xq.kkRed o.kZuA ¼vkUrfjd ifjorZu]
vkUrj flLVe ØkWflax½ Dok.Ve yfC/k] izdk'k lsaflVkbTM vfHkfØ;k&ÅtkZ
LFkkukUrj.k izØe ¼ljy mnkgj.k½

bdkbZ&AAA
(a) jlk;fud lkE; %

lkE;koLFkk fLFkjkad rFkk eqDr ÅtkZA nzO; vuqikrh fØ;k fu;e dh Å"ek
xfrdh;] yh psfVfy;j dk fl)kUrA
vfHkfØ;k lerkih oØ rFkk vfHkfØ;k levk;ruh oØ & Dysfijksu lehdj.k
rFkk Dysf'k;l&Dysfijksu lehdj.k] vuqiz;ksxA
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(b) izkoLFkk lkE; %
izkoLFkk lkE;% izkoLFkk] ?kVd rFkk Lora=rk dh dksfVA fxCl izkoLFkk fu;e
dk O;qRiUuA ,d ?kVd ra= dk izkoLFkk ty] CO2 rFkk S ra= f} ?kVd ra=
dk izkoLFkk lkE; & Bksl nzo] lkE; lk/kkj.k ;wjsfVDl Bi-Cd,Pb-Ag ra= ysM
dk fojtuhdj.kA
Bksl foy;uA leku xyu fcUnq ij (Mg-Zn), ;kSfxd fuekZ.k rFkk vleku
xyu fcUnq ij (NaCI-H2O), (FeCI3-H2O) (CuSO4-H2O) ra=A
 ;kSfxd fuekZ.k rFkk fge feJ.k&,lhVksu 'kq"d cQZA
nzo % nzo feJ.k] jkÅYV rFkk gsujh ds fu;eA vukn'kZ ra=& ,ft;ksVªki
(HCl-H2O, ,FksukWy&ty) ra=A vkaf'kd feJ.kh; nzo&fQuksy&ty]
VªkbZ,sfFky,ehu] fudksfVu &ty ra=A
fuEu o mPp dkWulksY;wV rki ij v'kqf);ksa dk izHkko] vfeJ.kh; nzo] Hkkih;
vklou] usUlVZ forj.k fu;e] Å"ekxfrdh; O;qRiUu vuqiz;ksxA

bdkbZ &4

fo|qr jlk;u&1
/kkrqvksa rFkk fo|qr vi?kVuh foy;uksa fo|qr pyu] fof'k"V pkydrk] rqY;kadh
pkydrk] rqY;kadh pkydrk dk ekiu] fof'k"V pkydrk o rqY;kadh pkydrk
ij ruqrk dk izHkkoA
vk;uksa dk vfHkxeu rFkk dksyjkÅ'k dk fl)kUr] vkjgSfu;l dk fo|qr
vi?kVuh; fo;kstu dk fl)kUr rFkk bldh lhek,¡] nqcZy o izcy fo|qr
vi?kV~;] vkWLVokYM dk ruqrk fu;e rFkk blds vuqiz;ksx o lhek,¡A
izcy fo|qr vi?kV~;ksa ds fy;s fMckbZ gdy vkWlsUtj lehdj.k ¼dsoy
izkjfEHkd foospu½ pkydrk ekiu ds vuqiz;ksx] fo;kstu dh ek=k dk fu/kkZj.k
vEyksa ds Ka dk fu/kkZj.k] pkydrk fefr; vuqekiuA

bdkbZ &5

fo|qr jlk;u&AA
mRØe.kh; bySDVªksM ds izdkj& xSl /kkrq vk;u] /kkrq vfoys; yo.k] /kuk;u
rFkk jsMkWDl bySDVªksMA
bySDVªksM vfHkfØ;k] usUlVZ lehdj.k lsy bZ ,e,Q ds fy;s O;qRiUu rFkk
,dy bySDVªksM foHko] ekud gkbMªkstu lanHkZ bySDVªksM] ekud foHktu]
ladsr i)fr] fo|qr jklk;fud Js.kh rFkk bldh lkFkZdrkA
fo|qr vi?kVuh os xsYosfud lsy] mRØe.kh; o vuqRØe.kh lsy] fo|qr
jlk;fud lsy ds izk:i dh i)frA
lsy foHko o bldk ekiu] lsy bZ-,e-,Q- dh x.kuk ls vfHkfØ;k ds fy;s
Å"ekxfrdh Qyuksa dk ekiu (rG, rH and K)]

/kzqo.k vfr foHko rFkk gkbMªkstu vfr oksYVst lkUnzrk ls vfHkxeu ;qDr
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lkUnzrk lsy o vfHkxeu jfgr lkUnzrk lsy] nzo lfU/k foHko] lkUnzrk lsy
ds vuqiz;ksx] vk;uksa dh la;kstdrk] foys;rk xq.kuQy rFkk lfØ;rk xq.kkad]
foHko fefr; vuqekiuA
PH rFkk Pka dh ifjHkk"kk] gkbMªkstu bySDVªksM rFkk Xykl bySDVªksM dh
lgk;rk ls PH fu/kkZj.k rFkk foHko fefr; fof/k;ksa ls PH o PK4 dk fu/kkZj.kA
cQj&cQj dh fØ;k fof/k] gsUMjlu & gsty lehdj.k] yo.kksa dk ty
vi?kVuA

la{kkj.k % izdkj] fl)kUr rFkk bls Kkr djus dh fof/k;kWaA

izk;ksfxd jlk;u
le; %& 6 ?k.Vs vf/kdre vad %&  75 U;wure vad %& 27
izk;ksfxd ikB~;Øe 120 ?kaVs ¼4 ?kaVs izfr lIrkg½

vdkcZfud jlk;u
(a) va'k Hkkjksa ] fiisV o C;wjsV dk va'kkduA ekud foy;u dk fuekZ.k] foy;uksa

dh ruqrk 0-01M ls 0-001 M  rd djukA
(b) ek=kRed fo'ys"k.k% vk;ruh fo'ys"k.k ¼dksbZ pkj½

(1) NaOH dh lgk;rk ls O;kolkf;d fljds esa ,flfVd vEy Kkr djukA
(2) HCl dh lgk;rk ls ,sf.V,flM VscysV esa ,Ydyh dh ek=k dk fu/kkZj.kA
(3) ijesaxukfefr }kjk pkd esa dSfYl;e dh ek=k dSfYl;e vkWDlysV ds :i esa

Kkr djukA
(4) EDTA }kjk ty dh dBksjrk Kkr djukA
(5) MkbØksesV fof/k }kjk Qsjl o Qsfjd dk vkadyuA
(6) dkij dk Fkk;ks lYQsV ds :i esa vkdyuA
(c) HkkjkRed fo'ys"k.k
(1) Cu dk CuSCN ds :i esa fo'ys"k.kA
(2) Ni dk Ni-DMGO ds :i esa fo'ys"k.kA
(d) lw{e va'k fo'ys"k.k@LFkwy fo'ys"k.k& nks vEyh; ,oa nks {kkjdh; dwy pkj

ewydks dk ijh{k.k ,oa ìFkDdj.k ¼,d ck/kd ewyd ;k ,da ;wXeu ewyd fn;k tk;s½

dkcZfud jlk;u%
(a) o.kZysf[kdh ¼dksbZ pkj½

izfrekuks dk i`FkDdj.k rFkk dkcZfud inkFkksZ dh igpkuA
¼1½ Vkywbu o gYds iSVªksfy;e ¼40%60½ }kjk ,lhVksu] 2&C;wVksuksu] gSDlsu &2

rFkk 3&vksu ds 2] 4& MkbukVªksQsfuy gkbMªkstksu dk fuekZ.k] i`FkDdj.kA
¼2½ lkbDyksugsDlsy rFkk ,fFkV ,lhVsV 8-5 % 1-5 }kjk jatdksa ds feJ.k dk

ìFkDdj.kA
(3) Qsfuy ,sykuhu rFkk Xykblhu % ,sykuhu rFkk ,LikfVZd vEy] Y;wlhu rFkk

XywesfVd vEy ds feJ.kksa dk i`FkDdj.kA Lizs vfHkdeZd fuugkbMªhuA
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(4) n-C;wVsuksy % ,slhfVd vEy % ty ¼4%1%5½ }kjk D,L - ,ykuhu] Xykblhu
o L- Y;wlhu ds feJ.k dk i`FkDdj.kA Lizs vfHkdeZd fuugkbMªhuA

(5) n-C;wVsuksy % ,lhfVd vEy % ty ¼4%5%1½ }kjk D-Xywdkst] D-ÝSDVkst ds
feJ.k i`FkDdj.kA Lisz vfHkdeZd & ,uhyhu gkbMªkstu FksysVA

(b) xq.kkRed fo'ys"k.k%  nks Bksl ;kSfxdksa ;qDr dkcZfud feJ.k dk ty] lksfM;e
ckbZ dkcksZusV] lksfM;e gkbMªkWDlkbM }kjk i`FkDdj.k ,oa O;qRiUuksa dk fuekZ.k
HkkSfrd jlk;u ¼dksbZ pkj½

¼1½ rkifefr] Mk;yksfefr fof/k }kjk fn;s x;s inkFkZ dk laØe.k rki Kkr djuk
MnCl2- 4H2O,SrBr2.2H2O

¼2½ nks vaf'kd foys; nzoksas ( fQuksy & ty ra= ) esa ØkfUrd foy;u rki ij
foys; (e.g. NaCllfDlfud vEy) ds izHkko dk v/;;u rFkk blh ra= esa
foys; dh lkanzrk dk fu/kkZj.kA

¼3½ dwfyax oØ fof/k (Cooling curve method) }kjk f}?kVdh; ra= MkbQsfuy
,feu csUtksfQuksu) dk izkoLFkk vkjs[k cukukA

¼4½ fofHkUu rkiksa ij csUtksbd vEy ds foys;rk Kkr djuk rFkk foys;rk izØe
dks Kkr djukA

¼5½ nqcZy vEy @ nqcZy {kkj rFkk izcy {kkj @ izcy vEy dh mnklhuhdj.k
,UFksyih  Kkr djuk rFkk nqcZy {kkj rFkk nqcZy vEy dh vk;uhdj.k dh
,UFksyih Kkr djukA

¼6½ Bksl dSfYl;e DyksjkbM dh fo;yu ,sUFksyih Kkr djuk rFkk bu ekuksa ls
cksuZ gkcj pØ }kjk dSfYl;e DyksjkbM dh tkyd ÅtkZ dk fu/kkZj.kA

ijh{kk ;kstuk % f}rh; o"kZ foKku izk;ksfxd
le;% 6 ?kaVs vf/kdre vad %& 75 U;wure vad %& 27
vdkcZfud jlk;u
¼v½ va'kkdu ,oa foy;uksa dk fuekZ.k 05
¼c½ ,d iz;ksx 20

vFkok
¼l½ ,d iz;ksx

dkcZfud jlk;u
¼v½ ,d iz;ksx 10
¼c½ ,d dkcZfud inkFkZ 10
HkkSfrd jlk;u
¼v½ ,d iz;ksx 20
¼c½ ekSf[kd iz;ksx 05
¼l½ l=h; vfHkys[k 05
Books Suggested:
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1- vdkcZfud jlk;u& lqjs'k vkesVk] mek 'kekZ] ih-ds- 'kekZ] eqds'k esgrkA
2- vdkcZfud jlk;u & vks>k] Hkkstd] dksBkjh] prqosZnh jes'k cqd fMiks] t;iqjA
3- vdkcZfud jlk;u & fot;Jh] dksBkjh Naxk.kh] vYdk ifCyds'kal] vtesjA
4- dkcZfud jlk;u & lqjs'k vkesVk] ,p-ds- ik.Ms] fiadh ch- iatkch] ,p-,l-

'kekZ] HkwisUnz 'kekZ] fgeka'kq ifCydsa'kl] mn;iqjA
5- dkcZfud jlk;u & oh-ds- :Lrxh] ;'kiky flag
6- dkcZfud jlk;u & fot;Jh eukst Naxk.kh] vYdk ifCyds'kal] vtesjA
7- HkkSfrd jlk;u & 'kekZ] HkkxZo] xqIrk] jes'k cqd fMiks] t;iqjA
8- izk;ksfxd jlk;u & Naxk.kh] fot;Jh] [k.Msyoky] vYdk ifCyds'kau] vtesjA

9- izk;ksfxd jlk;u & HkkxZo] yokfu;k] vks>k] jes'k cqd fMiks] t;iqjA
3. MATHEMATICS

_______________________________________________________________________

Papers        Nomenclature Pds/Week Duration  Max. Marks

  Sc      Arts

________________________________________________________________________________________

 I Higher Calculus 3 3 Hrs.   75 66

 II Differential Equations 3 3 Hrs.   75 66

 III Mechanics 3 3 Hrs.   75 68

_________________________________________________________________________________________

Max. Marks 225 200

Min. Pass Marks 81 72

__________________________________________________________________________________________

Paper - I  ( Higher Calculus)
Note :
1. The paper is divided into Five indepndent units. Two questions will be
set from each unit. The candidates are required to answer one question from
each unit.
2. Common paper will be set for both the faculties of Social sciences
and Science. However, the marks obtained by the candidates in faculty of
Social science will be converted according to the ratio of the maximum marks
of the paper in two faculties.

Unit - I

Limit, ε-ä definition of the limit of a function , Limit of functions of

one and two variables, Continuity, classification of discontinuties, Se-

quential continuity, Properties of continuous functions, Uniform continuity,
Continuity of functions of two variables.

Unit - II
Differentiability, Chain rule of differentiability, Differentiability of func-

tions of two variables, Darboux’s intermediate value theorem for derivatives,
Mean Value Theorems and their geometrical interpretations, Taylor’s theo-
rem with various forms of remainders, Taylor’s theorem for functions of two
variables.

Unit - III
Riemann integral, Partition, Darboux sums, Lower and Upper inte-
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grals, Integrability of continuous and monotonic functions,The fundamental
theorem of  Integral Calculus, Mean value theorems of Integral Calculus.

Unit - IV
Real sequence, definition, Theorems on limits of sequences,

Bounded and monotonic sequences, Cauchys convergence criterian,
Infinite Series  of non negative terms, Comparison  tests, Cauchy’s

integral test , Ratio tests, Raabe’s , logarithmic, De Morgan and Bertrand’s
tests  Alternating series, Leibnit’z  theorem, Absolute and conditional conver-
gence.

Unit - V
 Uniform  convergence of series of functions, Weirestrass M-test,

Abel’s  and Dirichlets’ test for uniform convergence. Improper integrals and
their convergence, Comparison tests, Able’s and Dirichlet’s tests, Fourier
Series, Fourier expansion of piecewise monotonic functions

Books recommended :
1. Real Analysis : Shanti Narayan
2. Real Analysis : G.N. Purohit
3. Real Analysis : Bhargava & Goyal
4. Advanced Calculus : Gokhroo et.al. ( English / Hindi Ed.)
5. Theory of Convergence : Gokhroo et.al. ( English / Hindi Ed.),

Navkar Prakashan, AJMER

PAPER II ( DIFFERENTIAL EQUATIONS)
Note:
1. The paper is divided into five independuent units. Two questions will
be set from each unit The candidates are required to answer one question
from each unit.
2. Common paper will be set for both the faculties of Social sciences
and Science. However. the marks obtained by the candidates in faculty of
Social science will be converted according to the ratio of the maximum marks
of the papers in two faculties.

Unit - I
Degree and order of a differential equations, Equations of first order

and first degree, Equations in which the variables are separable, Homoge-
neous equations, Linear equations and equations reducible to the linear
form, Exact differential equations, Integrating Factors, First order and higher
degree equations solvable for x, y, p ,Clairaut’s form and Singular solutions,
Geometrical meaning of a differential equation, Orthogonal trajectories.

Unit - II
Linear differential equations with constant coefficients, Homoge-

neous Linear ordinary differential equations, Ordinary simultaneous differ-
ential equations, Total differential equations.

Unit - III
Linear differential equations  of  Second order , Transformation of

the equation by changing dependent variable/ the independent variable. Meth-
ods of variation of parameters

Series solution of differential equations , Power series method,
Bessel, Legendre and Hypergeometric equations, Bessel, Legendre and
Hypergeometric functions and their properties.
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Unit - IV
Partial diffrential equations of the first order, Lagrange’s solution,

Some special type of equations which can be solved easily by methods other
than the general method, Charpit’s general method of solution.

Unit - V
Partial Differential equations  of second order and higher orders,

Classification of linear Partial diffrential equations of second order , Homo-
geneous and non homogeneous equations with constant coefficients, Par-
tial differential equations reducible to equations with constant coefficients,
Monge’s methods.

Books Recommended:
1. Differential Equations : Ray and Chaturvedi
2. Differential Equations : Sharma and Gupta
3. Differential Equations : Bansal and others
4. Ordinary Differential Equations : Gokhroo et.al. ( English / Hindi

Ed.)
5. Pertial Differential Equations : Gokhroo et.al. ( English / Hindi

Ed.)
Navkar Prakashan, Ajmer

PAPER - III (MECHANICS)
Note:
1. The paper is divided into five independuent units. Two questions will
be set from each unit The candidates are required to answer one question
from each unit.
2. Common paper will be set for both the faculties of Social sciences
and Science. However. the marks obtained by the candidates in faculty of
Social science will be converted according to the ratio of the maximum marks
of the papers in two faculties.

Unit - I
Analytical  conditions of  equilibrium  of   coplanar forces, Catenary.

Unit - II
Virtual Work, Stable and unstable equilibrium,Forces in three di-

mensions, Poinsot’s central axis, Wrenches, Null lines and planes
Unit - III

Velocities and accelerations along radial and transverse directions,
and along tangential and normal directions, Simple Harmonic Motion, Recti-
linear motion under variable laws.

Unit - IV
Hook’s law, related problems on horizontal and vertical elastic

strings. Constrained motion, Circular and Cycloidal motion.
Unit - V

Motion in resisting medium, Central forces, Central orbits,  p-r equa-
tion, Apses, Time in an orbit, Kepler’s laws of planetary motion.

Books Recommended :
1. Statics : R.S. Verma
2. Statics ( English / Hindi Ed.) : Gokhroo et.al.
3. Statics : S.M. Mathur
4. Text book of Dynamics : M. Ray



34 / Syllabus / B.Sc. Part - II

5. Dynamics : Gupta and Juneja
6. Dynamics ( English / Hindi Ed.) : Gokhroo et.al., Navkar

Prakashan, AJMER

3- xf.kr3- xf.kr3- xf.kr3- xf.kr3- xf.kr
;kstuk  %
iz'u i= 'kh"kZd dkyka'k@lIrkg vof/k iw.kk Zd

foKku
dyk

I mPprj dyu 3 3 ?k.Vs 75 66
II  vody lehdj.k 3 3 ?k.Vs 75 66
III  ;kaf=dh 3 3 ?k.Vs 75 68

dqy vad 225 200
          U;qure mÙkhZ.kkad 81 72

uksV % iz'u i= ik¡p LorU= bdkbZ;ksa esa ckaVk x;k gSA izR;sd bdkbZ esa nks iz'u
gksaxsA ijh{kkFkhZ dks izR;sd bdkbZ ls ,d&,d iz'u gy djuk gksxkA

iz'u i=&I  & ¼mPprj dyu½
bdkbZ & 1

lhek] lhek dh å&ä  ifjHkk"kk] ,d rFkk nks pjksa ds Qyuksa dh lhek]
lkarR;rk] vlaxrrk dk oxhZdj.k] vuqØeh; lkarR;rk] larr Qyuksa ds izxq.k]
,dleku lkarR;rk] nks pjksa okys Qyuksa dh lkarR;rkA

bdkbZ & 2
vodyuh;rk] vodyuh;rk dk Jà[kyk fu;e] nks pjksa okys Qyuksa dh

vodyuh;rk] vodyt ds MkWcw e/;orhZ eku izes;] e/;eku izes; rFkk mudk
T;kfefr; vFkZ] fofHkUu izdkj ds ''ks"kQy okyk Vsyj izes;] nks pjksa okys Qyuksa dk
Vsyj izes;A

bdkbZ & 3
jheku lekdyu] foHkktu] MkWcwZ ;ksx] fupyk rFkk Åijh lekdy] lrr rFkk

,dfn"V Qyuksa dh lekdyuh;rk] lekdy xf.kr dk ewy izes;] lekdy xf.kr
ds e/;eku izes;A

bdkbZ & 4
okLrfod vuqØe] ifjHkk"kk] okLrfod vuqØe dh lhek laca/kh izes;] ifjc} rFkk

,dfn"B vuqØe] dks'kh vfHklj.k dlkSVh] v½.kkRed inksa okyh vuUr Jsf.k;k¡] rqyuk
ijh{k.k] dks'kh lekdy ijh{k.k] vuqikr ijh{k.k] jsch] y?kqxq.kd rFkk fMekxZu ijh{k.k]
,dkUrj Js.kh] yscuht izes;] fujis{k rFkk l'krZ vfHklj.kA

bdkbZ & 5
Qyuksa dh Js.kh dk ,dleku vfHklj.k] ,dleku vfHklj.k ds fy, okbZLVªkl

,e ijh{k.k] ,scy rFkk fMfjpfyV ijh{k.k] vuUr lekdy rFkk mudk vfHklj.k] rqyuk
ijh{k.k] ,scy rFkk fMfjpfyV ijh{k.k] Qwfy, Js.kh] ,dfn"V Qyuksa ds Qwfj,s izlkjA
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iz'u i=&II ¼vody lehdj.k½
bdkbZ & 1

vody lehdj.k dk Øe rFkk ?kkr] izFke Js.kh rFkk izFke ?kkr ds vody
lehdj.k] pj izFkddj.k] le?kkr lehdj.k] jSf[kd lehdj.k rFkk jSf[kd lehdj.k
esa lekuhr lehdj.k] ;FkkrFk vody lehdj.k] lekdy [k.M x,y,p ds fy, gy
okys izFke Øe rFkk mPp ?kkr ds lehdj.k] DykjsV :i] fofp= gy] vody
lehdj.k dk T;kfefr vFkZ] yEcdks.kh; laNsnhA

bdkbZ & 2
vpj xq.kkad oky jSf[kd lehdj.k] jSf[kd le?kkr lehdj.k] lk/kkj.k ;qxiFk

vody lehdj.k] iw.kZ vody lehdj.kA
bdkbZ & 3

f}rh; Øe ds jSf[kd vody lehdj.k] vkfJr pj] Lora= pj dks cny dj
lehdj.k dk :ikarj.k] izkpy forj.k fof/k] vody lehdj.k dk Js.kh gy] ?kkr
Js.kh fof/k] csly] ystkUMsª rFkk   gk;ijT;kfefr; lehdj.k] csly] ystkUMsª rFkk
gk;ijT;kfefr; Qyu gy rFkk izxq.kA

bdkbZ & 4
izFke Øe ds vkaf'kd vody lehdj.k ystkUMsª gy] O;kid fof/k ds vfrfjDr

vU; fof/k;ksa ls gy gksus okyh fo'ks"k izdkj dh lehdj.k] gy gsrq pkjihV O;kid
fof/kA

bdkbZ & 5
f}rh; rFkk mPp Øe ds vkaf'kd vody lehdj.k] f}rh; Øe ds jSf[kd

vkaf'kd vody    lehdj.kksa dk oxhZdj.k] vpj xq.kkdksa okys le?kkr rFkk vle?kkr
lehdj.k] vpj lehdj.k okys vkaf'kd vody  lehdj.kksa esa lekuhr lehdj.k]
eksaxs fof/kA

iz'u i= & III ¼;kaf=dh½
bdkbZ & 1

leryh; cyksa ds larqyu gsrq fo'kysf"kr izfrca/k] lkekU; dSfVujhA
bdkbZ & 2

dfYir dk;Z] LFkk;h rFkk vLFkk;h larqyu] rhu foekvksa esa cy] dsUnzh; v{k]
jsap] uy js[kk rFkk leryA

bdkbZ & 3
osx rFkk Roj.k] vjh; rFkk vuqizLFk osx] Li'kZ js[kh; rFkk vfHkykfEcd osx ,oa

Roj.k] ljy vkorZ xfr] pj cy fu;eksa ds v/khu xfrA
bdkbZ & 4

gqd dk fu;e] m/okZ/kj rFk {kSfrt izR;kLFk Mksfj;k¡] leryh; oØksa ij izfrcaf/
kr xfr] o'Ùkh; rFkk pØth; xfrA

bdkbZ & 5
izfrjks/kh ek/;e esa xfr] dsUnzh; cy] dsUnzh; d{kk] p&r lehdj.k] LrfC/kdk]

d{kh; le;] xzgh; xfr  gsrq dsIyj fu;eA
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4. ZOOLOGY
Scheme
Three papers Min. Pass Marks: 54 Max Marks: 150
Paper I 3 Hours Duration 50 Marks
Paper II 3 Hours Duration 50 Marks
Paper III 3 Hours Duration 50 Marks
Practical: 5 Hrs. duration, Min Pass Marks: 27, Max Marks: 75

PAPER I CHORDATA AND EVOLUTION
NOTE: The paper is divided into five independent units. Two questions
will be set from each unit. The candidates are required to answer one
question from each unit. Each question will comprise of a, b, c, d and e
parts of 1,1,2,2 and 4 marks respectively.

Unit-I
Classification of Protochordata, Hemichordata and Cyclostomes.

Habit, Habitat, External features and anatomy of Herdmania and
Branchiostoma (excluding development), Ascidian larva and retrogres-
sive metamorpohosis.  Affinities of Hemichordata, Urochordata and
Cephalochordata.  Habit, Habitat, and External features of Petromyzon
and Myxine. Ammocoete Larva and affinities.

Unit-II
Classification of Vertebrates (excluding extinct forms) up to orders

(Sub Class in case of mammals).  Poisonous and non-poisonous snakes
and biting mechanism. Basic plan of skull, skull types in reptiles, jaw
suspensorium; axial and appendicular skeleton.

Unit-III
Comparison of the following organ systems of Scoliodon, Rana,

Uromastix ( or any Lizard), Columba, Oryctolagus (or any mammal),
with special reference to evolutionary aspects.
1. Integument including structure and development of placoid scales,

feathers, hair, nails and claws.
2. Alimentary canal
3. Heart and Evolution of aortic arches.
4. Respiratory system
5. Urinogenital System

Unit-IV
Evolutionary Thought: Lamarckism, Darwinism. Origin of Life: Evi-

dence of organic evolution, genetic basis of evolution; Hardy Weinberg's
equilibrium. Natural selection, Isolating mechanisms, Speciation, Varia-
tions.

Adaptations with special reference to flight adaptations, aquatic ad-
aptations and desert adaptations.

Unit-V
Geological time scale. Fossils: dating of fossils and imperfection of

the geological records, principle zoogeographical regions of the earth
and their mammalian fauna. Extinct forms: Archaeopteryx, Dinosaurs.
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Evolution of horse.

PAPER-II: MAMMALIAN PHYSIOLOGY AND IMMUNOLOGY
NOTE: The paper is divided into five independent units. Two questions
will be set from each unit. The candidates are required to answer one
question from each unit. Each question will comprise of a, b, c, d and e
parts of 1,1,2,2 and 4 marks respectively.

UNIT-I
Physiology of Digestion- nature of food stuffs and various types of
digestive enzymes (Carbohydrases, proteinases, lipases) and their di-
gestive action on corresponding food stuffs in the alimentary canal of
mammals. Hormonal control of digestive functions. Mechanism of ab-
sorption of various products of digestion, elementary idea of common
disorders related to digestive system.
Physiology of Excretion- Structure of kidney, kind of nitrogenous ex-
cretory products. Role of liver in the formation of these products. Rela-
tion between nature of excretory products and habitat (fresh water, ma-
rine and terrestrial) functional architecture of mammalian kidney tubule
and formation of urine, elementary idea of common disorders related to
excretory system.

UNIT-II
Physiology of Circulation- Blood groups, Rh factors, blood clotting,
heart beat, cardiac cycle, blood pressure, body temperature regulation,
elementary idea of cardiovascular disorders: hypertension, angina pec-
toris, myocardial infraction, pericarditis.
Physiology of Respiration- Mechanism of breathing, exchange of gases,
transportation of oxygen and carbon dioxide in blood, regulation of breath-
ing, elementary idea of common disorders related to respiratory system.

UNIT-III
Physiology of Muscle - Functional architecture of skeletal muscle,
mechanism of contraction and relaxation of muscle fibers. Functional
architecture of a neuron, elementary idea of common muscular disorders.
Physiology of Sense organs- Physiology of vision, hearing, pain and
touch. Origin and propagation of nerve impulse, synaptic transmission,
central control of reflex action, reflex arc. elementary idea of common
sensory and nervous disorders.

UNIT-IV
Immunology- History, definition, types of immunity (innate, acquired
direct and indirect, humoral and cell mediated) Antigen, Antigenicity of
molecules, Antibody definition, types(IgG, IgA, IgM, IgD,IgE), Properties
of each class and their function, production of monoclonal antibody and
their applications.

UNIT-V
Cells of immunity, macrophage lymphocytes, B and T type, T helper
cells, T Killer cells, Suppressor T cells, Plasma cell and memory cell
their functions only. Antigen- antibody reactions, major histocompatibil-
ity complex, precipitation reaction, agglutination reaction, neutralizing
reaction, complement and lytic reaction. Auto-immune diseases.,AIDS
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PAPER-III: DEVELOPMENTAL BIOLOGY

NOTE: The paper is divided into five independent units. Two questions
will be set from each unit. The candidates are required to answer one
question from each unit. Each question will comprise of a, b, c, d and e
parts of 1,1,2,2 and 4 marks respectively.

UNIT-I
Historical perspective;Aim, significance and scope of developmental

biology; Definition and phases of development; Theories of development:
Epigenesis and preformation, Mosiac, Regulative, Gradient, Spemann's
theory of organizers. Gametogenesis: origin of primordial germ cells,
Spermatogenesis,morphology of mature sperm, types of sperms; Oo-
genesis, general features of mature ovum, polarity of egg, symmetry of
egg, types of egg.

UNIT-II
Reproductive cycles (estrous and menstrual cycles); Events of fer-

tilization, Mechanism of sperm transfer, polyspermy preventing mecha-
nism. Errors in fertilization and significance of fertilization, Parthenogen-
esis, evolution of viviparity.

UNIT-III
Cleavage-Definition, types, pattern and planes of cleavage, morula-

tion, blastulation, types of blastula, gastrulation, types of gastrulation
mechanisms. Fate maps (with suitable examples),Morphogenetic cell
movement and their significance in gastrulation. Embryonic induction,
organizers, competence

UNIT-IV
Differentiation and organogenesis- Differentiation, growth and orga-

nogenesis, regeneration, developmental defects (teratology), Senescence
and ageing. Brief idea of animal tissue culture, In vitro fertilization, stem
cells and culture media

UNIT-V
1. Embryonic adaptations exemplified by
(a) Extra embryonic membranes in chick and salient features of

development of chick development upto 72hrs.
(b) Placentation in mammals: definition, types, classification on the basis

of morphology and histology, functions of placenta.
2. Amphibian Metamorphosis including endocrine regulation.

PRCATICALS
(1) Study of Chordates:  Balanoglossus, Herdmania, Ciona, Botrylus,

Salpa, Doliolum, Pyrosoma, Amphioxus, Ammocoete larva,
Petromyzon, Myxine, Zygaena, Torpedo, Chiamaera, Acipenser,
Amia, Lepidosteus, Labeo, Clarias, Anguilla, Hippocampus,
Exocoetus, Echeneis, Pleuronectes, Protopterus, Ichthiophis, , Pro
teus, Ambystoma and its larva ( Axolotl ), Siren, Alytes, Hyla, Testudo,
Chelone, Tortoise,, Sphenodon, Hemidactylus, Phrynosoma, Draco,
Chameleon, Eryx, Hydrophis, Naja, Viper, Bungarus, Crocodilus,
Alligator, Archaeopteryx (Model), Pavo cristatus, Ornithorhynchus,
Macropus, , Bat, Loris, Scaly ant eater ( Model )
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(2) Permanent Slides: Mammalian histology, V.S. of Skin, T.S. of
Spinal cord, T.S. of Pituitary gland, T.S. of Testis,, T.S. of Ovary, T.S.
of Placenta, Bone, Lung, Pancreas, Kidney, Liver, Blood cell types,
Oral hood, Velum, pharyngeal wall, T.S. of Amphioxus through vari
ous regions. T.S. of Balanoglossus, Whole mount of Amphioxus,
Tadpole larva of Ascidia.

(3) Dissection/ demonstration (Models, Charts, Computer simulation):

Carp or any other commercial fish/ Scoliodon/Labeo - External
features, Placoid scale, general anatomy, afferent and efferent bra-
nchial vessels, Cranial nerves, Internal ear, digestive system, Eye
ball and its muscles, Urinogenital system.

(4) Permanent mounting, Spicules and pharyngeal wall of Herdmania,
Ampulla of Lorenzini, placoid scale,  Striped muscle fiber, Blood film

(5) Osteology: Comparative study of articulated and disarticulated bones
of Frog, Varanus, Fowl and Rabbit.

(6) Exercise in Developmental biology: With the help of W. M. slides
through various regions of 18- 72 hrs embryo. Live material 18 hrs,
24 hrs, 36 hrs, 48 hrs, 72 hrs. Histological study of development of
frog / toad, through preserved material (whole embryo or sections)
eggs, early cleavage, blastula, gastrula, neurula, tail bud, external
gill, mature tadpole larva. Study of metamorphosis (Frog/ toad) through
preserved material and chart /model.  Study of spermatogenesis and
oogenesis through slides/ models/ chart in frog. Study of fertilization
through slides/ models/ charts.

(7) Experiments in physiology: Estimation of Haematocrit value in a
blood sample, Total Haemoglobin, RBC and WBC counting, Demon
stration of enzyme activity, ESR value, Blood coagulation time
experiment, Blood urea estimation, Estimation of blood glucose
level.Study of reflex action.

(8) Exercise in evolution:Serial homology in appendages of Palaemon;
Analogy and homology (Wings of birds and insects, forelimbs of bat
and rabbit).

(Note-Use of animals for dissection is subject to the condition that these
are not banned under the wildlife Protection Act and UGC guidelines).

DISTRIBUTION OF MARKS
Permanent Excersise Regular      Ex student
1. Dissection/demonstration 10                12
2. Preparation 06                08
3. Developmental biology 06                08
4. Physiology 10                12
5. Exercise in evolution                                05                05
5. Spots (10)                                               20                20
6. Record                                                   10                  -
7. Viva voce                                                08                10
   Total                                                        75                75
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5. BOTANY
Scheme
Three Papers Min. Pass Marks : 54 Max. Marks : 150
Paper I 3 Hours Duration 50 Marks
Paper II 3 Hours Duration 50 Marks
Paper III 3 Hours Duration 50 Marks
Practical : 5 Hrs. Duration, Min. Pass Marks : 27, Max. Marks : 75

PAPER 1 – TAXONOMY AND EMBRYOLOGY
OF ANGIOSPERMS

Unit-I
           Herbarium technique. Important herbaria and Botanical gar-

dens of India. Principles of classification. Basic evolutionary tendencies
in flowering plants. Nomenclature of Angiosperms. System of classifica-
tion of Bentham and Hooker, Flora and Icones.

Unit-II
Range of vegetative and floral characteristics and economic impor-

tance of Ranunculaceae, Rutaceae, Leguminosae ( Fabaceae )
Cucurbitaceae, Apiaceae ( Umbilliferae ) and Asteraceae (Compositae).

Unit-Ill
Range of vegetative and floral characteristics and economic impor-

tance of Apocynaceae, Asclepiadaceae, Solanaceae, Lamiaceae
(Labiatae), Euphorbiaceae, Liliaceae and Poaceae (Gramineae).

Unit-IV
Structure of anther and pistil. Microsporogenesis- Structure and ger-

mination of pollen-grains. Megasporogenesis- types of ovules. Develop-
ment and types of embryo-sacs (mono, bi and tetrasporic embryo sacs),
Pollen pistil interaction and self incompatibility, Fertilization.

Unit-V
Endosperm- Structure, types and development. Types of endosperm

haustoria, nature of endosperm. Types of embryogeny. Seed structure
and types. Apomixis, polyembryony and parthenogenesis. Experimen-
tal  embryology- culture of anther and embryo.

PAPER-II   ANATOMY OF ANGIOSPERMS AND ECO-
NOMIC BOTANY

Unit-I
Meristems  and  various  theories related  to organization of apical

meristems  (root and stem).
Simple  and  complex  permanent   tissues  and  their  functions,

secretory  tissues, tissue systems.
Unit-II

            Primary internal structure of root ,stem and leaves. Structure of
leaf epidemis, trichomes and stomata, origin of lateral  roots. Periderm,
commercial  cork and abscission of leaves.

Unit-Ill
          Secondary growth in dicot root and stem. Primary anomalous
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internal structure & secondary anomalous growth in roots and stems.
Unit-IV

Origin, cultivation and improvement of Wheat, Rice, Maize, Potato
and Sugarcane, Study of economic botany of following group of plants.-

Fibre yielding- Cotton, Jute
Oil yielding- Groundnut, Mustard,  Sunflower and Coconut.
Timber yielding- Tectona, Dalbergia, Tecomella.

Unit-V
General account and economic importance of following group of plants-

Medicinal plants with special reference to- Cinchona, Rauvolfia, Papaver,
Withania and Aloe

Spices and condiments with special reference to-Red pepper, Clove,
Coriander, Zinger, Heeng, Turmeric

Beverages-Tea, Coffee.
General account of Rubber plants.
Ethnobotany: Definition and importance.

PAPER-III  CYTOGENETICS, PLANT BREEDING, EVOLU-
TION AND BIOSTATISTICS

Unit-I
             Concept of cell and cell theory.Structure, composition and func-
tion of cell wall and cell membrane. Types, structure and functions of cell
organelles. Cell divisions.

Unit-II
Mendel's laws of inheritance. Monohybrid and dihybrid ratio. In-com-

plete dominance, lethal genes, epistasis. Physical and chemical struc-
ture of chromosome , types of chromosomes (polytene,lampbrush and
supernumerary),chromosomal mutations.

Unit-Ill
           Structure and functions of nucleic acids. Types of RNA and DNA.
Replication of DNA. Evidences of DNA as genetic material.
Synaptonematal complex, crossing over, chiasma, linkage and mapping
of genes.

Unit-IV
Principles of Plant breeding. Methods of breeding; Introduction and

acclimatisation, selection (mass, pureline and clonal), hybridization, pedi-
gree analysis, hybrid vigour, use of mutation and polyploidy in breeding.

Unit-V
Lamarckism and neo-Lamarckism. Darwinism and neo-Darwinism.

De Vries concept, origin of species, Elementay study of biostatistics- mean,
mode, median, standard error, chi-spuare test, standard deviation.

PRACTICALS
Time: 5 Hrs. Max Marks: 75  Min Pass Marks: 27
Note: The practical exercises have been divided into following two groups.
Group-1: Taxonomy, Embryology and Economic Botany.
Group-11: Anatomy and Cytogentics etc.
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GROUP I : TAXONOMY
1. Ranunculaceae : Ranunculus, Delphinium
3. Leguminosae : Albizia, Cassia, Lathyrus
4. Cucurbitaceae : Citrullus, Cucumis
5. Apiaceae : Coriandrum, Foeniculum
6. Asteraceae : Helianthus, Tagetes
7. Apocynaceae : Catharanthus, Nerium
8. Aselepiadaceae : Calotropis, Laptadenia
9. Solanceae : Datura, Solanum
10.Lamiaceae : Ocimum, Salvia
11. Euphorbiaceae : Ricinus, Euphorbia
12. Lilliaceae : Asphodelus, Aloe
13. Poaceae : Triticum
(Locally available plants be substituted, if necessary)
EMBRYOLOGY : Slides/Speciments.

Placentation  : Axile, free central, parietal, marginal and basal.
Ovules :  Anatropus, and Orthotropus
Ovary :  Different types.
T.S. anther, L.S. mature seed, pollinium whole mount.
Inflorescence : Cyathium, Hypanthodium, Capitulum, Vertecellaster
and Umbel.

ECONOMIC BOTANY:
Drugs : Cinchona, Rauvolfia, Papaver, Withania, Aloe.
Fibres: Cotton, Sunnhemp
Oil Seeds: Groundnut, Mustard, Sunflower
Timber: Heartwood, sap-wood, annual rings.
Spices & condiments: Red pepper, Clove, Corianderum, Zinger,
Turmeric and Heeng .
Beverages: Tea, Cofee.

GROUP II: ANATOMY AND CYTOGENETICS ETC.
Anatomy : Stem: Borehaavia, Achyranthes, Bignonia, Bougainvillea.

Laptadenia, Nyctanthes, Salvadora, Casuarina. Dracaena.
Root : Hygroscopic roots of Orchids, Assimilatory roots of Tinospora,

Prop roots of Ficus.
Leaf : Nerium, Ficus, Maize, epidermal studies. Types of stomata.
Cytology : Smear preparation of root tips, floral buds of onion for

different stages of cell division
Plant breeding : Monohybrid and dihybrid crosses. Emasculation.

Marking Scheme

There shall be a practical examination of five hours duration and the
distribution of marks shall be as follows -
Student Reg. & N.C. Ex.
1. Meterial for anatomical study with 11 12

(i) double stained T.S. preparation

(ii) Labelled cellular sector diagram

(iii) indentification with characters

(iv) special anatomical/ecologicalcharacters
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2. Description in semitechnical language of given  11 12

flower with:

(i) diagrams (ii) description (iii) indentification

and systematic position with characters

(iv) F.F. & F.D

3. Economic Botany 6 8

        (Two specimen)

4. Embryology 3 4

5. Smear preparation: two stages of cell division 10 10

6. Emasculation technipue 2 3

7. Exercise on breeding 4 6

'8. Spots 5 (one each from Anatomy, Taxonomy 10 10

Economic Botany, Embryology, Cytology)

 9. Viva-voce 8 10

10. Records and hrbarirum 10               -

Total 75                                       75

Reference Books-
1.  Taxonomy of Angiosperms and Embryology -  Gena, Verma and

Chaudhary, Alka Publ. Ajmer.
2. Anatomy of Angiosperms and Economic Botany-Gena, Verma and

Chaudhary, Alka Publ., Ajmer.
3. Cytology, Genetics, Plant Breeding, Evolution and Biostatics- Gena,

Verma and Chaudhary,  Alka Publications, Ajmer.
4. A text book of Botany - Singh, Pandey and Jain, Rastogi

Publications, Meerut.
5. Cytology, Genetics, Biotechnology and Biostatistics -P.K.Gupta,

Rastogi Publications, Meerut.
6. Practical Botany -  Bendre and Kumar, Rastogi Publication, Meerut
7. Practical Botany- Trivedi, Sharma, Sharma and Dhankhad, RBD

Publications, Jaipur

5- ouLifr foKku5- ouLifr foKku5- ouLifr foKku5- ouLifr foKku5- ouLifr foKku
lS)kfUrd ijh{kk ;kstuk vof/k vf/kdre U;wure
iz’u Ik= la[;k vad vad
iz- i= 1 vkòrchft;ksa dh ofxZdh

rFkk HkzkSf.kdh 3 ?k.Vs 50
iz- i= 2 vkòrchft;ksa dh 'kkjhfjdh

rFkk vkfFkZd ouLifr foKku 3 ?k.Vs 50 54
iz- i= 3 dksf’kdkuqoaf’kdh] ikni iztuu]

fodkl ,oa tSolkaf[;dh 3 ?k.Vs 50
izk;ksfxd ifj{kk 5 ?k.Vs 75 27
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iz’u i= 1 % vko`rchft;ksa dh ofxZdh rFkk HkzkSf.kdh
bdkbZ 1

gcsZfj;e rduhd] Hkkjr ds izeq[k gcsZfj;k rFkk okuLifr m|kuA vko`rchfta;ksa
ds oxhZdj.k ds fl)kar] iq"ih; ikniksa esa vk/kkjHkwr fodklh; izo`fÙk;ka] vko`rchft;ksa
dk ukedj.k] ikni oxhZdj.k i)rh&cSaFke rFkk gqdjA ouLifrtxr ¼¶yksjk½ rFkk
ewfrZxzaFk ¼vkbdksUl½A

bdkbZ 2
fuEufyf[kr dqyksa ds dkf;d o iq"ih; y{k.kksa dk ijkl rFkk vkfFkZd egRo

jsuudqyslh] :Vslh] ysX;qfeukslh ¼Qscslh½ dqdqjchVslh] ,sfi,lh ¼vEcsyhQsjh½ rFkk
,LVjslh ¼dEiksftVh½A

bdkbZ 3
fuEufyf[kr dqyksa ds dkf;d o iq"ih; y{k.kksa dk ijkl rFkk vkfFkZd egRo

,ikslkbuslh] ,sfLDyfi,Mslh] lksysuslh] ySfe,lh ¼ysfc,Vh½] ;wdksfcZ,lh] iks,lh ¼xzsfeuh½
rFkk fyfy,lhA

bdkbZ 4
iqdslaj rFkk vUMi dh lajpuk] vUr%fØ;k] Lor% vlaxrrk] y?kqchtk.kqtuu

ijkxd.kksa dh lajpuk o vadqj.k] xq:chtk.kqtuu&chtk.M ds izdkj] Hkzw.kdks"k dk
ifjo/kZu o izdkj ¼,d }h] prq"dhchtk.kqt Hkzw.kdks"k½] ijkxd.k rFkk vUMi dh
fu"kspuA

bdkbZ 5
Hkzq.kiks"k&lajpuk] izdkj o ifjo/kZu] Hkzq.kiks"k pw"kdkaxksa ds izdkj] Hkzq.kiks"k dh

vkdkfjdh; izÑfrA Hkzw.kksn~Hkou rFkk blds izdkjA cht lajpuk o izdkjA vlaxtuu]
cgqHkzq.krk o vfu"ksdtuuA izk;ksfxd HkzkSf.kdh&ijkxd.k o Hkzw.k lao/kZuA

iz'u i= 2 % vko`rchft;ksa dh 'kkjhfjdh rFkk vkfFkZd
ouLifr foKku

bdkbZ 1
foHkT;ksrd rFkk 'kh"kZLFk foHkT;ksrd ¼ewy rFkk LrEHk½ ls lEcaf/kr fofHkUu

fl)karA ljy o tfVy LFkk;h mÙkd rFkk muds dk;Z] lzkoh ÅÙkd] ÅÙkd ra=A
bdkbZ 2

ewy] LrEHk o ifÙk;ksa dh izkFkfed vkarfjd lajpuk] i.kZ vf/kpeZ] Ropkjkseksa rFkk
jU/kzksa dh lajpuk o izdkjA ik'oZ ewyksa dk ifjo/kZuA ifjRod] O;kikfjd dkx rFkk i.kksZa
dk foyxuA

bdkbZ 3
f}chti=h ewy o rus esa f}rh;d o`f)] ewy o rus esa vilkekU; izkFkfed

vkarfjd lajpuk rFkk vilkekU; f}rh;d o`f)A
bdkbZ 4

xsagw] pkoy] eDdk] vkyw rFkk xUus dk mn~Hko] Ñf"k rFkk lq/kkjA ikniksa ds
fuEufyf[kr lewgksa ds vkfFkZd ouLifr foKku dk v/;;uA
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js'ks mRiknd % dikl] twV
rsy mRiknd % ewaxQyh] ljlksa] lwjteq[kh] ukfj;yA
dk"B mRiknd % lkxoku ¼VsDVksuk½] 'kh'ke ¼MsYcftZ;k½] jksfgM+k ¼fVdksesyk½A

bdkbZ 5
ikniksa ds fuEufyf[kr lewgksa ds vkfFkZd egRo ,oa lkekU; v/;;uA
vkS"k/kh; ikni % fludksuk] jkSofYQ;k] iSisoj] foFkSfu;k o ,yks, A
elkys % yky fepZ] ykSax] /kfu;k] vnjd] ghax] gYnhA
is; inkFkZ % pk;] dkWQhA
jcj ikni dk lkekU; ifjp;A
ekuotkfrouLifr foKku % ifjHkk"kk o egRoA
iz'u i= 3 % dksf'kdkuqoaf'kdh] ikni iztuu] fodkl ,oa

tSolk af[;dh
bdkbZ 1

dksf'kdk ladYiuk rFkk dksf'kdk fl)kUr] dksf'kdk fHkRrh rFkk dksf'kdk dyk dh
lajpuk] laxBu ,oa dk;Z] dksf'kdkaxksaaa ds izdkj] lajpuk ,oa dk;Z] dksf'kdk foHkktuA

bdkbZ 2
es.My ds oa'kkuqxfr ds fu;e] ,dladj ,oa f}ladj vuqikr] viw.kZ izHkkfork]

?kkrd thu o izcyrkA xq.klw=ksa dh HkkSfrd rFkk jklk;fud lajpuk] xq.klw=ksa ds izdkj
¼ySEIcz'k] ikWyhVhu] lqijuqesjjh½ xq.klw=h mRifjorZuA

bdkbZ 3
U;wDyhd vEyksa dh lajpuk o dk;Z] vkj-,u-,- o Mh--,u-,- ds izdkj] Mh-,u-

,- dh izfrÑfrA Mh-,u-,- vkuqoaf'kd inkFkZ gS] ds i{k esa izek.kA varxzafFklw=h
¼flusIVksfuesVy½ lfEeJ] thu fofue; ¼Økflax vksoj½] O;R;kfldk ¼dkb,sTek½]
lgyXurk o thuksa dk ekufp=.kA

bdkbZ 4
ikni iztuu ds fl)kar] iztuu dh fof/k;ka&iqj%LFkkiu rFkk n'kkuqdwyu]

oj.k¼lagfr] 'kq) oa'kØe rFkk Dyksuh;½ ladj.k] oa'kkoyh fo'ys"k.k] ladj vkst]
iztuu esa mRifjorZu rFkk cgqxqf.krk dk mi;ksxA

bdkbZ 5
ySekdZokn rFkk uo&ySekdZokn] MkfoZuokn rFkk uo&MkfoZuokn] Mh czht dh

ladYiuk] tkfr dk mn~HkoA
tSo lkaf[;dh dk izkjfEHkd v/;;u&ek/;] cgqyd] e/;dk] ekud =qfV] dkbZ

oxZ ijh{k.k] ekud fopyuA
izk;k s fxd

izk;ksfxd vH;klksa dks nks lewgksa esa foHkkftr fd;k x;k gS%&
lewg 1 % ofxZdh] HkzkSf.kdh rFkk vkfFkZd ouLifr foKkuA
lewg 2 % ikni 'kjhj] dksf'kdkuqoaf'kdh rFkk ikni iztuuA
lewg 1 % ofxZdh] HkzkSf.kdh rFkk vkfFkZd ouLifr foKkuA
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v- ofxZdh
1- jsuudqyslh % jsuudqyl] MsfYQfu;e
3- ysX;qfeukslh % ,fYcft;k] dSfl;k] ySFkkbjl
4- dqdfcZVslh % flVªqyl] dqdqfel
5- ,fi,lh % dksfj,UMªe] Qhfudqye
6- ,LVªslh % gsfy,UFkl] VsxsVl
7- ,ikslkbuslh % dSFkssjsUFkl] usfj;e
8- ,sfLDyfi,Mslh % dsyksVªksfil] ysIVsMsfu;k
9 lksysusslh % /krwjk] lksysue
10- fyfy,lh % ,LQksfMyl] ,yks;
11 ySfe,lh % vkflee] lkfYo;k
12 ;wQksfcZ,lh % fjflul] ;wQksfcZ;k
13- iks,lh % fVªfVde
¼vko';drkuqlkj LFkkuh; miyC/k ikniksa dk mi;ksx fd;k tk ldrk gSA½
c- HkzkSf.kdh % LykbM~ rFkk izfrn'kZ
chtk.MU;kl % v{kh;] fHkÙkh;] eqDrLrEHkh] lhekUr] vk/kkjh;
chtk.M % izrhi o _tq
v.Mk'k;         % fofHkUu izdkj
ijkxdks'k ds vuqizLFk dkV] ifjiDo cht dh yEcor~ dkV] iksfyfu;e dk iw.kZ vkjksi.kA
iq"iØe % lk,fFk;e] gkbisUFkksfM;e] eqaMd ,oa VhZflykLVj rFkk N=d
l- vkfFkZd ouLifr foKku
vkS"k/kh; ikni % fludksuk] jkSokfYQ;k] iSisoj] foFksfu;k o ,yks,
js'ks % dikl] lu
rsyh; cht % ewaxQyh] ljlksa] lwjteq[kh
dk"B % var% dk"B] jldk"B] okf"kZd oy;
elkys % yky fepZ] ykSax] /kfu;k] vnjd] gYnh o ghax
is; inkFkZ % pk;] dkWQh
lewg 2 % ikni vkarfjdh ¼'kkjhj½] dksf'kdkuqoaf'kdh rFkk ikni iztuu
v- vkarfjdh
1- LrEHk% cksjgkfo;k] ,sdkbjsUFkl] fcXuksfu;k] cksxufofy;k] ysIVsMsfu;k] fuDVsUFkl]

lkYosMksjk] dStq,jkbuk] MªsflukA
2- ewy% vkWfdZM dh vknzrkxzkgh ewysa] fVuksLiksjk dh Lokaxhdkjh ewysa] Qkbdl dh

voLrEHk ewwysaA
3- i.kZ% usfj;e] Qkbdl] eDdk] vf/kpehZ; v/;;u] LVksesVk ds izdkjA
c- dksf'kdkuqoaf'kdh

lelw=h rFkk v/kZlw=h dksf'kdkfoHkktu dh fofHkUu voLFkkvksa ds v/;;u ds fy,
I;kt dh ewykxzksa rFkk iq"idfydkvksa dk vkysi fuekZ.kA

l- ikni iztuu

,d ladj rFkk f}ladj ladj.k] foiqalu
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izk;ksfxd vad foHkktu ;kstuk
le; 5 ?kaVs vf/kdre vad 75 fu;fer ,oa iwoZ fo|kFkhZ

Lo;aikBh fo|kFkhZ
,d vko`rchth inkFkZ dk 'kkjhjh; v/;;u 11 12
1- f}vfHkjatu 2- ukekafdr dksf'kdh; fp=
3- igpku rFkk 4- fo'ks"k 'kkjhfjd@ikfjfLFkfrdh; y{k.k

fn;s x;s iq"i dk v/kZ&rduhdh Hkk"kk esa o.kZu 11 12
1- fp=ksa 2- o.kZu rFkk 3- y{k.kksa lfgr

ofxZdh rFkk igpku 4- iq- lw- rFkk iq- fp-
vkfFkZd ouLifr foKku ¼nks izknkZ½ 6 8
HkzkSf.kdh 3 4
dksf'kdk foHkktu dh nks voLFkkvksa ds fy, fLe;j cukuk 10 10
foiqalu rduhd 2 3
ikni iztuu 4 6
izfrn'kZ 5 ¼'kkjhfjdh] ofxZdh] vkfFkZd ouLifr foKku]
HkzkSf.kdh] dksf'kdkfoKku] izR;sd esa ls ,d½ 10 10

ekSf[kd ijh{kk 8 10
izk;ksfxd vH;kl iqfLrdk rFkk ikniky; 10 &

dqy 75 75
v/;;u ;ksX; iqLrdsa
1 vkòrchth oxhZdh ,oa Hkwzf.kdh & xSuk] oekZ ,oa pkS/kjh] vYdk ifCyds'ku] vtesj
2 vko`rchth dh vdkfjdh ,oa vkfFkZd ouLifr foKku] & xSuk] oekZ ,oa pkS/kjh]

vYdk ifCyds'ku] vtesj
3 dksf'kdk foKku] vuqokaf'kdh] ikni iztuu] fodkl ,oa tSo lkaf[;dh & xSuk]

oekZ ,oa pkS/kjh] vYdk ifCyds'ku] vtesj
4 vko`rchth ouLifr foKku] flag] ik.Ms ,oa tSu] jLrksxh ifCyds'kUl] esjB
5 vkòrchft;ksa dh oxhZdh & f=osnh] 'kekZ ,oa ;kno] vkj-ch-Mh- ifCyds'kUl] t;iqj
6 iq"ih; ikniksa dh lajpuk] ifjo/kZu ,oa tuu&f=osnh] 'kekZ ,oa ;kno] vkj-ch-Mh-

ifCyds'kUl] t;iqj
7 izk;ksfxd ouLifr foKku & xSuk oekZ ,oa pkS/kjh] vYdk ifCyds'ku] vtesj
8 izk;ksfxd ouLifr foKku&f=osnh 'kekZ] 'kekZ ,oa /ku[kM+] vkj-ch-Mh- ifCyds'kUl] t;iqj
9 dksf'kdkuqokaf'kdh] ikni iztuu ,oa mf}dkl & R;kxh] {ks=iky ,oa R;kxh] vkj-

ch-Mh- ifCyds'ku] t;iqj
10- vko`rchth ofxZdh&R;kxh ,oa {ks=iky & vkj-ch-Mh- ifCyds'ku] t;iqj


