
fo Kkufo Kkufo Kkufo Kku     
l e ;& 3 ? k.V sl e ;& 3 ? k.V sl e ;& 3 ? k.V sl e ;& 3 ? k.V s                      d{ kk&10 o ha     d{ kk&10 o ha     d{ kk&10 o ha     d{ kk&10 o ha                 lS) kaf rd  & 7 5lS) kaf rd  & 7 5lS) kaf rd  & 7 5lS) kaf rd  & 7 5     
                                                iz k ;ks fx d  & 2 5iz k ;ks fx d  & 2 5iz k ;ks fx d  & 2 5iz k ;ks fx d  & 2 5     

bd kb Zokj v ad foHk ktubd kb Zokj v ad foHk ktubd kb Zokj v ad foHk ktubd kb Zokj v ad foHk ktu     
    

b d kb Zb d kb Zb d kb Zb d kb Z                 b d kb Z d k u keb d kb Z d k u keb d kb Z d k u keb d kb Z d k u ke                     v ad  v ad  v ad  v ad      d k y[ k. Md k y[ k. Md k y[ k. Md k y[ k. M     

b d kb Z  1  j klk;fud  v fHkfØ ;k  d h n j , o a j klk ;f ud  lkE; , o a   0 6  1 7 

  i zeq [ k jk lk; f u d  ;kSfxd   

b d kb Z  2  i zd k'k          0 7  1 6 

b d kb Z  3  fo| qr         0 8  1 7 

b d kb Z  4  Åt kZ d s L =ks r        0 5  1 1 

b d kb Z  5  t Sfod  i zfØ ;k , a] i ks"k.k  , oa 'o lu      0 6  1 1 

b d kb Z  6  i fj ogu ] mR lt Zu       0 8  1 7 

b d kb Z  7  i zt uu] o `f) ] vu qo kaf'kd h  , o a fod kl      0 5  1 2 

b d kb Z  8  /kkr q, a , o a v/kkrq, a        0 9  1 7 

b d kb Z  9  ¼d kc Zfud  ;kSf x d ½ d kc Zu d s ;kSfx d      0 8  1 7 

b d kb Z 10  i ;kZao j.k  , o a i ;kZo j. kh ; l e L;k, a] vkS"k/k h; i k S/kksa d k    0 8  1 5  

  ox hZd j.k    

b d kb Z  1 1  c zEg k.M  &  o ` g rj i ;kZo j.k  i qu j ko `fRr      0 5  1 0 

  i qu j ko `fÙk       &  2 0 

           ; ksx; ksx; ksx; ksx         7 57 57 57 5                             1 801 801 801 80     

    
    

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    



fo Kkufo Kkufo Kkufo Kku     
d{ kk&10 ohad{ kk&10 ohad{ kk&10 ohad{ kk&10 oha     

b d kb Z & 1b d kb Z & 1b d kb Z & 1b d kb Z & 1      n z O ; n z O ; n z O ; n z O ;              0 6 v ad   
    j k lk ; fu d  fØ ;k, a , o a d qN  i ze q[ k  j k lk; fud  ;k Sf x d  &  j k lk ; fu d  fØ ;k, a , o a d qN  i ze q[ k  j k lk; fud  ;k Sf x d  &  j k lk ; fu d  fØ ;k, a , o a d qN  i ze q[ k  j k lk; fud  ;k Sf x d  &  j k lk ; fu d  fØ ;k, a , o a d qN  i ze q[ k  j k lk; fud  ;k Sf x d  &       
    j k lk ; fu d  vf Hk fØ ;k  d h  n j  ,o a j klk; fud  l kE ;  %&j k lk ; fu d  vf Hk fØ ;k  d h  n j  ,o a j klk; fud  l kE ;  %&j k lk ; fu d  vf Hk fØ ;k  d h  n j  ,o a j klk; fud  l kE ;  %&j k lk ; fu d  vf Hk fØ ;k  d h  n j  ,o a j klk; fud  l kE ;  %&  

 j klk;fud  v fHkfØ ;k  n j d k i zkjfEHkd  K ku ] ean , o a rho z j klk ; fud  v fHkf Ø ;k, a] mRØ e .kh;  , o a 
vu qRØ e. kh;  j klk;fud  v fHkfØ ; k, as]  j k lk;fud  lkE ;ko LF kk  &  d s oy x frd  i zd `fr] vE y  , o a { kkj  
PH i Seku k ] j klk; fud  vfH k fØ ;k es a Å"eh ; i fjo rZu A 

 d q N i z e q[ k  j klk ;fu d  ; kSfx d  %& d q N i z e q[ k  j klk ;fu d  ; kSfx d  %& d q N i z e q[ k  j klk ;fu d  ; kSfx d  %& d q N i z e q[ k  j klk ;fu d  ; kSfx d  %& c u ku s d h fof /k] mR ik nu ¼: i  j s[kk d soy½ d i M +s / kksu s d k lksM +k ] 
[kku s d k lksM+k ] fo j at d  pw.k Z , o a Iyk L V j vkWQ  i sfjl d s x q. k , o a mi ;ksxA ed ku c u ku s laca/ k h  
d qN in kF kksZa d k mRi kn u &  pwu k ]  lh esUV ] d kap  vkSj LV hyA 

b d kb Z & 2b d kb Z & 2b d kb Z & 2b d kb Z & 2      i zd k ' k i zd k ' k i zd k ' k i zd k ' k                 0 7 v ad   
 i zd k 'k%&  i zd k' k  d h  i zd `fr %&  i zd k 'k%&  i zd k' k  d h  i zd `fr %&  i zd k 'k%&  i zd k' k  d h  i zd `fr %&  i zd k 'k%&  i zd k' k  d h  i zd `fr %&  i zd k'k d k i j ko rZu] i zd k'k i j kor Z u d s fu; e] ler y , o a x ksyh ;  

lrg ksa ls i j k o rZu] l ery  ni Z.k]  mRr y ,o a vo ry ni Z.k ] fp Ug i fji kV h]  n i Z.k lw = d h O;qRi fRr ]     
vfHko/kZuA 

    i zd k 'k d k  v i or Zu %&  i zd k 'k d k  v i or Zu %&  i zd k 'k d k  v i or Zu %&  i zd k 'k d k  v i or Zu %&  i zd k'k vi o r Zu d s fu;e ] vk;r kd k j x qV d s ls i zd k'k d k vi o rZu]  
mRr y , oa vo ry ysal  , oa mu ls izfr fcE c ksa d k  c uu k] ys al  d k l w=  ¼ ljy O;qRi fR r ½] fp Ug  
i fji kV h] ysal  'k fD rA i zd ` fr esa d qN  izd k'kh;  ?kV u k,a ¼ rkj ksa d k fV efV ek u k] ej hfpd k  n `f"V  
n ks"k ,o a mu d k fu j kd j.k½   

 i zd k 'kh ;  ;a=i zd k 'kh ;  ;a=i zd k 'kh ;  ;a=i zd k 'kh ;  ;a=  & l ;qä a l w{en 'khZ , o a [ kxk syh;  n wjn' khZ d h jpu k  , o a d k;Z  fof/k A 
 f o lj .k & f o lj .k & f o lj .k & f o lj .k & fi zT e } kj k lQsn i zd k'k d k fo lj.k ] l Qsn  i zd k'k lax Bu] o Lrq vksa d s j ax  rF kk o.kZd ]  

i zd k'k d s i zkF kf ed  j ax ks d k  v /;kj ksi .k A      
b d kb Z & 3b d kb Z & 3b d kb Z & 3b d kb Z & 3                                             0 8 v ad   

 f o| qr  , o a m ld s i zH kko & f o| qr  , o a m ld s i zH kko & f o| qr  , o a m ld s i zH kko & f o| qr  , o a m ld s i zH kko & foH ko , o a foHko kU rj esa var j] fo | qqr /kkj k] v kse d k fu ; e ] fo| qr  
i zfrj ks/k] fo| q r i zf rj ks/kksa d k J s. khØ e , o a l e ku kUr j Ø e es a la;kst u  fo| qr  /kkj k d k m" eh ;  
i zHkko , o a ml d s mi ;ksx 'k fä ] fo|qr  m t kZ d h O ;ko lkf; d  bd kbZ A 

 f o| qr  /k kj k  d s j kl k; fud  i zH kko  &  f o| qr  /k kj k  d s j kl k; fud  i zH kko  &  f o| qr  /k kj k  d s j kl k; fud  i zH kko  &  f o| qr  /k kj k  d s j kl k; fud  i zH kko  &   fo| qr fo' ys"k .k]  Qsj kM sa d s fu; e  ¼ l eh d j.k N ksM +d j½ fo|qr  
ysi u] fo| qr  j klk;fu d  ls y]  ' kq"d  ls yA     

    f o| qr  / kkj k d s  p qEc d h ;  i z Hk ko  %&  f o| qr  / kkj k d s  p qEc d h ;  i z Hk ko  %&  f o| qr  / kkj k d s  p qEc d h ;  i z Hk ko  %&  f o| qr  / kkj k d s  p qEc d h ;  i z Hk ko  %&  ljy j s[ kh ;  pk yd ]  d qaMy h , o a if ju kf yd k esa ls  fo| qr / kkj k  
c gu s d s d kj.k pqE cd h ; {ks= ¼x q.k kR e d  K ku½ ] fo| qr p qEc d h;  i zsj.k] fo| qr  eksV j rF kk t fu =  
(DC), ljy , oa i zR ;ko rhZ / kkjk  ¼x q. kkR ed  K ku ½]  ?kj syq  fo| qr  ifji F k] f o| qr d s mi;ksx  esa 
lko/kkfu;k aA 

b d kb Z & 4 b d kb Z & 4 b d kb Z & 4 b d kb Z & 4                                    0 5 v ad         
    Åt k Z d s L=ksr  %&Åt k Z d s L=ksr  %&Åt k Z d s L=ksr  %&Åt k Z d s L=ksr  %&     
    u o hu hd j.k , o a vu oh ud j.k L =ksr] u o hu hd j.k L=ksr  lkSj Åt kZ ¼ lkSyj d qd j ]  lkSj t y  Å "ed ]  

lkSj lsy ½]  iou Åt kZ ] t y Åt kZ ¼T o k j] l kx j]  Å" eh ; ] t y   fo| qr½ ] Hk w rki h; ]  yd M +h ]  
c k;ksxSl g kb Mªkst u vkSj vYd ksgyA 

    v u o hu hd j.k L =k sr  &v u o hu hd j.k L =k sr  &v u o hu hd j.k L =k sr  &v u o hu hd j.k L =k sr  &  t ho k'e b Z/ku ¼d ks;yk ] i sV ªksfy; e  vkSj i zk d `frd  vkSj i zkd `frd  x Sl  ngu  
d h 'kr sZa] v P N s b a/ku  d k pqu ko] b Z a/ku  d h n{ krk] u k fHk d h; l ay ; u ,o a u kfHkd h;  fo [k.M u ]  J à[ kyk  
vfHk fØ ;k ] u k fHkd h;  fj;sD V j ¼vk/kkjHkw r  fl) kar ] lq j{ kk] l ko/kkf u;ka½ u kfH kd h ; Åt kZ d s ykHk , o a 
gkf u ] Åt kZ d k ln qqi; ksx ]  eax y Vc kZb u ¼b Z/ku jfg r  V jc kb Zu½ d k;Zfof/k ] fl )k ar ,o a mi ;ksx A 

b d kb Z & 5 b d kb Z & 5 b d kb Z & 5 b d kb Z & 5                                                 0 6 v ad         
    t Sfod  iz fØ ; k, a , o a 'o lu  &t Sfod  iz fØ ; k, a , o a 'o lu  &t Sfod  iz fØ ; k, a , o a 'o lu  &t Sfod  iz fØ ; k, a , o a 'o lu  &     
    t Sfod  i zfØ ;k, a %&  t Sfod  i zfØ ;k, a %&  t Sfod  i zfØ ;k, a %&  t Sfod  i zfØ ;k, a %&  1- i ks"k. k] i ks"k.k d s  i zd kj] Lo ;a i ks"kh] fo"k e i ks"kh]  ijt h oh , o a e`r ksit ho h 

ou Li fr;ksa es a i ks"k.k & i z d k'k la'ys" k. k] i zd k 'k l a' ys"k.k d ks izH k kfo r d ju s okys d kjd A t Ur qvk sa 
esa i ks"k.k&, eh c k] fVM ~M k ] ¼ x zkl g ksi j ½ eu q";  d k i k p u r a=A 



 ' olu  %&  ' olu  %&  ' olu  %&  ' olu  %&  'olu ,o a 'o klksPNo kl ]  i kS/kksa , o a t arq vksa esa 'o lu ]  'o lu  d s i zlkj&vkDlh 'o lu]  
vu kDlh 'o lu] R op k ] x yQM +s] 'o lu u kfyd k ]  QsQM +s } kj k 'o lu  ¼d sap qvk ] eNyh ]  x zkl  
gksi j , o a eu q" ;½ eu q" ; d s 'o lu ra=  d h lajpu k  , o a d k;Zfo f/k d h  lk ekU;  t ku d kj hA 

b d kb Z & 6 b d kb Z & 6 b d kb Z & 6 b d kb Z & 6                                             0 8 v ad       
    i fjogu]  m Rlt Zu &i fjogu]  m Rlt Zu &i fjogu]  m Rlt Zu &i fjogu]  m Rlt Zu &     
    i fjogu  ¼ LF kku kU rj. k½  %& i fjogu  ¼ LF kku kU rj. k½  %& i fjogu  ¼ LF kku kU rj. k½  %& i fjogu  ¼ LF kku kU rj. k½  %& ikS/ kksa , o a t ho ksa es a LF kku kUrj.k ¼i ku h]  yo.k ] Hkk sT ; ½ e k u o e sa 

LF kku kU rj.k] : f/ kj d h jp u k , o a d k ;Z ] F kDd k c uu k] jDr l ewg ] jDr  v | ku ] g `n; , oa jDr  
o kfgfu ;ks a d h lajp u k , oa d k;Z ¼i zkjf E Hk d  K ku½] yfld k r a=A   

 mRlt Zu  %&  mRlt Zu  %&  mRlt Zu  %&  mRlt Zu  %&  t arq esa m Rl t Zu ¼v ehc k vkSj d sapq vk ½ ] eku o es a mR l t Zu ] i j klj.k  fu; eu A 
 f u; a= . k ,o a l eU o;  %&  f u; a= . k ,o a l eU o;  %&  f u; a= . k ,o a l eU o;  %&  f u; a= . k ,o a l eU o;  %&  ikS/kksa vkSj  t ho ksa esa l eUo; ] eku o d k r af=d k ra = vkS j g kj ek su  izf r or hZ 

fØ ;k, aA 
b d kb Z & 7 b d kb Z & 7 b d kb Z & 7 b d kb Z & 7                                             0 5 v ad      
    i zt uu ]  o `f) ]  vu qo k af 'k d h  , o a fod k l  &i zt uu ]  o `f) ]  vu qo k af 'k d h  , o a fod k l  &i zt uu ]  o `f) ]  vu qo k af 'k d h  , o a fod k l  &i zt uu ]  o `f) ]  vu qo k af 'k d h  , o a fod k l  &     
    i zt uu  , o a o`f )  %&  i zt uu  , o a o`f )  %&  i zt uu  , o a o`f )  %&  i zt uu  , o a o`f )  %&  vysafx d  i zt u u d s i zd kj] v ySaf x d  fo[ k.Mu ] d f yd k;u ]  i qu: nHk ou  ikS/ kk sa 

esa d kf;d  i z t u u] d f V ax ]  x zkf¶V ax  vks j ys;fj ax  v f u"ks/k t uu] ysafxd t uu vkSj egRo ]  i kS/ kksa d s 
t uu vax  i j kx.k  vk Sj f u"ksp u] eku o i zt uu ra=]A eku o fo d kl es a 'kkj hfjd  , oa ek u fld  
i jho Zru  d k lafKIr  K kuA  

 
 v u qo kaf ' kd h  , o a fod kl  % & v u qo kaf ' kd h  , o a fod kl  % & v u qo kaf ' kd h  , o a fod kl  % & v u qo kaf ' kd h  , o a fod kl  % & vu qo kaf 'kd h , o a fof H kUu rk]  vku qo k af 'kd h ewy  vk /kkj  &  x q.kl w= ] M h-, u-, -  

¼i zkjfEH kd  Kk u ½ t hu ] f yax  d k fu/kk Zj.k  ¼i zkjfE Hkd  K k u] t Sfod  fo d kl½ 
b d kb Z & 8 b d kb Z & 8 b d kb Z & 8 b d kb Z & 8                   0 9 v ad      
    /k krq  , o a v/k k rq, a &/k krq  , o a v/k k rq, a &/k krq  , o a v/k k rq, a &/k krq  , o a v/k k rq, a &     
    /k krq  , o a v/k kr q, a % & /k krq  , o a v/k kr q, a % & /k krq  , o a v/k kr q, a % & /k krq  , o a v/k kr q, a % & /kkrq, a [kfut  , o a v; Ld ] /kkr q d eZ &  v ;L d ksa d k lkan z. k]  v ;Ld  ls  /kkr q 

fu"d "kZ.k ] /kk rq d k lkan z. k , oa 'kqf) d j.k ¼yksg s  vk Sj , Y ;qf efu; e  d s lanH kZ  esa½  /kk rqvksa d h  
fØ ;k' khyrk J s.kh ] /kkrqv ksa d k laj{ k. k  ,o a x q. kA f eJ /kkrq, a] LV hy ] LV suysl LV h y] i hry]  
eSXu sf'k ; e d s  v o; ; ] x q.k  , o a mi ;ksx A lksu s d h f e J / kkrq, aA 

 v /kkr q, a %&  v /kkr q, a %&  v /kkr q, a %&  v /kkr q, a %&  egRo , o a lk ek U ; xq.k ]  gkb M ªkst u c u ku s d h fof/k ] x q .k  , o a mi ;ksx A  
 v eksfu ;k  d k  fu ekZ.k  ¼f l QZ fØ ;k, a½ ] x q.k v kSj mi ;ksx A x a/kd  d h mi fLF kfr ] fu"d "kZ .k ¼ v i : i rk] 

Å" e k d k i z H kko½  ,o a mi ;ksx A lYQj  M kb vkWDlkb M  d s x q.k  v kSj mi ;kssxA x a/kd  d s vE y d k  
fuekZ.k  ¼ flQZ  j klk; fud  f Ø ;k, a½ ] x q.k  , o a mi ;ksx A 

b d kb d kb d kb d k b Z & 9 b Z & 9 b Z & 9 b Z & 9                                             0 8 v ad      

    d kc Zu ; kSfxd  &d kc Zu ; kSfxd  &d kc Zu ; kSfxd  &d kc Zu ; kSfxd  &     

    d kc Zu ;k Sf x d  %&  d kc Zu ;k Sf x d  %&  d kc Zu ;k Sf x d  %&  d kc Zu ;k Sf x d  %&  fØ ;kR ed  lewg ¼d soy vkWDlht u lfgr ½] , Yd ksgy c u k u s d h fof/k xq.k , o a  
i ;ksx Qk esZYM hg kb M]  , lhV ksu , o a , flf Vd  , flM  c u ku s d h fof/ k ]\  x q.k  , ao mi ;ksx A d qN  lkekU ;  
d `f= e c g qyd  lkc qu , o a v i ekt Zd A 

b d kb Z & 1b d kb Z & 1b d kb Z & 1b d kb Z & 1 0000                                             0 8 v ad     

    i ;k Zoj. k , o a i ;k Zo j. kh ;  le L ;k, a &i ;k Zoj. k , o a i ;k Zo j. kh ;  le L ;k, a &i ;k Zoj. k , o a i ;k Zo j. kh ;  le L ;k, a &i ;k Zoj. k , o a i ;k Zo j. kh ;  le L ;k, a &     
    Hkwf e]  t y]  o k ;q ] /ofu ]  vi f 'k"V  i n kF kZ]  i zn w"k.k  d s d kjd ] j ksd F kke vk Sj fu ;a=d  c k;ksfM x zsM sc y , o a 

u ku c k;ksfM x zs fM oy in kF kZ ] i fjfLF kfr d  ra= es a c kW; ksfVd  , o a u ku c k;ksfVd  d kjd ksa es a v ar%f Ø ;'k  
i fjf LF kfrd  larqyu ] i ;kZ ao j.k laj{ k. k d s mi k; , o a i z;kl  

    1111 ----  t y i zc a/ ku  , o a l aj{ k. k d h fo f/k ;k a %& t y i zc a/ ku  , o a l aj{ k. k d h fo f/k ;k a %& t y i zc a/ ku  , o a l aj{ k. k d h fo f/k ;k a %& t y i zc a/ ku  , o a l aj{ k. k d h fo f/k ;k a %&  j su o kV j g ko sZfLV ax ] x zk m.M  okV j fj p kft Zx a] ou lj a{ k.k ]  
Hkwf e i zc a/ku , o a laj{ k .k ] i ;kZao j.k  laj{ k . k g srq t ut kx : d rkA 

 x zhu  g km l  i z Hkko]  Xyksc yo kf eZax ] vkst k su  i rZ d k { kj. k] vE yo"kkZ A 
 2222 ----  vk S"k/ k h;  i k S/k ksa  vk S"k/ k h;  i k S/k ksa  vk S"k/ k h;  i k S/k ksa  vk S"k/ k h;  i k S/k ksa d k vk d kj] mi ;ksfx rk o vk ;q b R;kfn  vk/kkj  i j ox hZd j.k] mu d s o ku Li frd  

u ke o mi ; ksx  d k v/; ; uA  



 e kS le h i kS/ks  % & e kS le h i kS/ks  % & e kS le h i kS/ks  % & e kS le h i kS/ks  % & ekyd kax u h] v n jd ] gYn h ] yg lq u] eSF kh] yk t oUrh] lks;k ] 'krk oj h ] v 'ox a/kk ]      
liZx U /kk] lj lk sa] t hj k ] lkS aQ ] vt o kb u] eg qv k ] c p ]  vM wlk ]  fx yks; ] gjt ksM + i R F kjpV k ] H kqab Zv kaoyk ]  
vj aMh ] rq ylh A 

 o `{ k  o  c gqo "kh Z ;  i k S/ks  %&  o `{ k  o  c gqo "kh Z ;  i k S/ks  %&  o `{ k  o  c gqo "kh Z ;  i k S/ks  %&  o `{ k  o  c gqo "kh Z ;  i k S/ks  %&  gjM +] c g sM +k ] fux qZM +h ] vk a oyk] c c wy] vkd ]  u h e]  ' kh'k e]  d RF kk]  d j at ]  
ehB hu h e]  eks yJh ]  d p u kj]  i hi y] g jf laxkj ] v eyr kl]  vu kj] p anu d qpy k ] i kj lihi y ] vt qZu ]  
u hyfxf j c sy ] vi k ekx Z ]  H k` ax j kt ] d u sjA 

b d kb Z & 11  b d kb Z & 11  b d kb Z & 11  b d kb Z & 11         0 5 v ad      
    c zE g k.M  &c zE g k.M  &c zE g k.M  &c zE g k.M  &     
    v ar fj{ k  vU os "k. k  %&  v ar fj{ k  vU os "k. k  %&  v ar fj{ k  vU os "k. k  %&  v ar fj{ k  vU os "k. k  %&  lwp u k i zkS|k sf xd h  d k i zkj afHkd  K k u]  lkSj  iz.k k yh x zg]  {kqn z  x zg]  iq PNy rkj s , o a 

mYd k, a i`F o h  mRi fRr fod kl , o a l ajp u k] rkj s ] rkj k e.M y (Constellation) vk d k'k xax k fug kfjd k, a] 
c zEgk. M d h  lajpu k , o a f l) kar v arfj{ k vU os"k.k  d k  laf{k Ir b frg kl ] v ar fj{k  esa Hkst s x ,  ;ku ksa d k  
i zkjafH kd  K ku] fofHkU u d `f =e  mi x zg , o a mud h d {kk , aA  

 lapkj ] e kSl e Hkfo" ;o k.k h f jeksV lsfl ax  vSj v arfj{ k v Uo s"k.k esa d `f=e mi x z g ksa d k mi ;ksx A 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
i zk; ks f xd foK kui zk; ks f xd foK kui zk; ks f xd foK kui zk; ks f xd foK ku     

l e ;& 2 ? k.V sl e ;& 2 ? k.V sl e ;& 2 ? k.V sl e ;& 2 ? k.V s                      d{ kk&10 o ha     d{ kk&10 o ha     d{ kk&10 o ha     d{ kk&10 o ha             i w. kkZd  &  25  v adi w. kkZd  &  25  v adi w. kkZd  &  25  v adi w. kkZd  &  25  v ad     
    

iz ; ksx ks a d h l wp hiz ; ksx ks a d h l wp hiz ; ksx ks a d h l wp hiz ; ksx ks a d h l wp h     

1- iz;ksx 'kk yk es a CO2 d ks c u ku k ,o a m ld s x q.kksa d k v/;;u  d ju kA 

2- /kkrqvksa d h r u q vEy  ls f Ø ;k d k  vo yksd uA 
3- fofH kUu vi ek t Zd ksa d h >k x  c u ku s d h { kerk  d k vo yksd uA 
4- ,flfV d  vE y d s n ks Hkk Sf r d  v kSj j lk ;fud  x q.k ksa d k v/;;u A  
5- lksyj d qd j rS;kj d ju kA ¼i zkst sDV½ 
6- iou p Dd h d k fu ekZ.k  d jd s i ou Åt kZ d k i zn'kZ u d ju kA 
7- fn;s x ;s j lk ;fud  p w.kZ  esa foj at d  p w.kZ  (Bleaching Powder) d h i gpku  d ju kA 
8- LV ksesV k d h  vLF kk; h L yk b M c u kb ;sA 
9- {kkj ksa d h fØ ; k d k voy ksd u fuEu d s e k/; e ls d h f t ,  %&   
1 1-  fyV el i si j  2- /kkr q 3- g kb M ªksfyd v Ey 
1 0-  ler y ni Z.k  d s } kjk i zd k'k d s i j ko rZu d k lR; ki uA 
1 1-  ,d  fi u fof/k  } kj k vo ry  ni Z.k d h Qks d l n wj h Kkr  d ju kA 
1 2-  fd lh d kap  d s vk;rkd kj x qVd s i j v k ifr r izd k'k  fd j.k d s f y,  v iofrZr  fd j.k  , o a  
 fux Zr  f d j.k [ khap u k A 
1 3-  n ks fiu  fof/ k } k jk mRry ysal d h Qksd l n wj h K kr d ju kA 
1 4-  fizT e i j v ki fr r izd k'k f d j.kksa d s fy ,  vi ofrZr  o  fux Zr fd j.ks  [kh ap u kA 
1 5-  ,d  N zM + pq ac d  d h lg k; rk ls p qEc d h ; c y j s[ kkv ksa d k i zn'kZu  d ju kA 
1 6-  iz;ksx 'kk yk es a vks e d s fu ; e  d k lR ;ki u  d ju kA 
1 7-  n ks izfr jks/ kksa d k i fj.kk eh  i zfrj ks/k  K kr d ju k 1- Js.k h Ø e  2- l ek Ur j Ø e 
1 8-  'o lu } kj k N ksM +h x b Z  o k ;q esa CO2 d h mif LF kr d k i zn 'kZuA 

1 9-  fd 'kf e'k } kj k  vUr% i j klj.k d k i zn' kZu A 
2 0-  fl)  d hft ,  d h i zd k'k l a'ys"k .k fØ ;k esa O2 x Sl l g mRi kn d s : i  esa fud y rh g SA 

2 1-  Nk= } kj k i z f r f efuV  g `n ; d h /kM +d u ^ ^u kM +h n j** K kr d ju kA 
2 2-  lw{ en'kh Z d h lg k;rk ls j Dr d s ?kVd ksa d k v oyksd uA 
2 3-  iq"i  d s fofHkU u Hkkx ksa d k  v/;;u A 
2 4-  fn;s x ;s u ewu s ls t h oksa d h lajpu k  d k v /; ;u d ju kA 
2 5-  fp= } kj k  Hkks t u Jà[k yk  d h u o hu laj pu k d ju k A 
2 6-  fn,  g q,  [ kfu t  p Ø  es a yqI r d M +h d ks i w.kZ d ju k %& 
 ¼v½    i zd ` fr esa u kb V ªkst u  p Ø  d k v/; ;u  d ju k 
 ¼c ½   i zd `fr esa t yh ; pØ  d k  v/ ; ;u d ju k 
 ¼l½  i zd `fr  esa  d k cZu  p Ø  d k v/; ; u d ju kA  
 
 

lH akk fo r  i z kst sD V  ,o a i zkst sDV  d k ;ZlH akk fo r  i z kst sD V  ,o a i zkst sDV  d k ;ZlH akk fo r  i z kst sD V  ,o a i zkst sDV  d k ;ZlH akk fo r  i z kst sD V  ,o a i zkst sDV  d k ;Z  

1- d `f= e Hk w& mi x zg vF k ok j k d sV i z{ ksi.k  L F ky d k ekWM y cu ku kA 
2- , d  ekg  esa izfr fnu d s g ksu s o kys r kiØ e i fj or Zu ¼vf/k d r e , o a U ;wu r e ½ d ks eki d j lwphc )  

d ju k rF kk e kSle i j r ki Ø e d s i zHkko  d k v /; ;u d ju kA 



3- i zfrfnu fd ,  t ku s o kys Hk kst u o m lls i zkIr d Syksj h d ks lwp h c)  d ju k rF kk larqfyr  Hkkst u  l s 
rqyu k d ju kA 

4- fofHkUu vu qi ;ksx h i =  i f =d kvksa esa t y] ou ] t eh u o ok ;q esa g ksu s o kys izn w"k.k ls lac af/k r fp =ksa 
vkSj l e kpkj ksa d k O ;ofLF k r lad yuA 

u ksV &  u ksV &  u ksV &  u ksV &  f 'k{ kd  Åi j fn ;s x ;s i zkst sDV ~l d s vu qlkj ik B ~;oLr q i j n Sfud  t hou ls t qM +s fo"k ;k a'kksa     
i j vU; i zkst sDV l d k p; u  d j ld rs g SA 
 

f un sZ 'k  % & f un sZ 'k  % & f un sZ 'k  % & f un sZ 'k  % & , d iz;ksx  vko' ;d  : i  ls d j k;k t ko sA vad  foH kkt u fuEu ku qlkj jg sxk %& 
 1-  d ksb Z , d  i z; ksx 12 v ad  
 2-  ek Sf [kd  i z'u  03 v ad  
 3-  i zk;ksfx d  fjd kM Z 05 v ad  
 4-  i zkst sDV ^ ^l= esa fd ,  x ;s d k;Z**  05 v ad  
                                                     ; k sx  ; k sx  ; k sx  ; k sx              2 5  v ad2 5  v ad2 5  v ad2 5  v ad     
i z;ksx  d s 1 2  vad  d ks fu Eu ku qlkj foHkDr  d j sa %&  
 1-  vko' ;d  lk ex zh  f y[ku s i j 01 v ad  
 2-  fl)kar  , o a lw = i j 02 v ad  
 3-  u kek afd r f p = i j 02 v ad  
 4-  x .ku k]  lkj.kh  o voyksd u ij 05 v ad  
 5-  i fj.kk e o lk o/kkfu;ksa 02 v ad  
i zk;ksfx d  d k ;Z d s 05  v ad  d ks fuEu ku q lkj foHkDr d j sa %& 
 1-  vu qØ e f.kd k  01 v ad  
 2-  i z;ksx ksa d ks Ø ec ) fy[ ku k  02 v ad  
 3-  le;  i j vo yksd u gsrq i zLrqr d ju kA  01 v ad  
    4 -     Lo PN rk  01 v ad     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Sub. - Science 

Time - 3 Hrs.                 Class- 10th     Theory - 75 
           Practical-25 

 
Unit Wise Distribution of Marks 

Unit  Topics Marks Periods    Marks     Periods 
 
Unit 1 Rate of Chemical reaction, Chemical equilibrium   06  17 

 and important chemical compounds.    

Unit 2 Light        07  16 

Unit 3 Electricity        08  17 

Unit 4 Sources of Energy         05  11 

Unit 5 Life processes, Digestion and respiration   06  11 

Unit 6 Transportation, Excretion      08  17 

Unit 7 Reproduction, growth, Heridity and evolution  05  12 

Unit 8 Metals and Non- metals      09  17 

Unit 9 Carbon Compounds        08  17  

Unit 10 Environment and environmenal problems    08  15 

 Classification of medicinal plants       

Unit 11  The Universe - Broad  

 Environment      05  10 

      Revision        --  20 
                               Total  75          180 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Science 
Class- 10th 

 
Unit.1.            Max. Marks 6 
  
 Rate of Chemical reaction, chemical equilibrium and some important chemical 

compounds :- Chemical reactions and some important chemical compounds. 
 Rate of chemical and Chemical equilibrium :- Elementary idea of rate of 

chemical reaction, slow and fast chemical reactions; reversible and irreversible 
reactions, chemical equilibrium dynamic nature only. Acids and Bases. pH scale, 
Thermal changes in chemical reaction. 

 Some important chemical compounds :- Method of preparation / manufacture 
(only outline), Properties and using of washing soda, baking soda, bleaching 
powder and plaster of paris. Manufacture of some important building materials lime, 
cement, Glass and steel. 

Unit.2.     Max. Marks 7  
 Light :  
 Nature of light : - Reflection of light, Laws of reflection, Reflection from plane 

and spherical surface, plane mirror, convex and concave mirror, sign conversions, 
Derivation of formula of mirror, magnification. 

 Refraction of Light :- Laws of refraction, Refraction through a rectangular slab; 
concave and convex lens and image formation by them, Lens formula (Simple 
derivation), Sign conversation, Power of a lens. Some optical phenomena  in 
nature/ Twinkling of stars, mirages, Defects of vision and their correction. 

 Optical instruments :- Structure and working of a compound microscope and an 
Astronomical telescope. 

 Dispersion :- Dispersion of white light by a glass prism, composition of white light, 
colour of objects and pigments, superposition of primary colours of light. 

Unit.3. Electricity     Max. Marks 8 
 Electricity and its effects :- Potential and Potential difference, electrical current, 

ohm's law, Electric resistance, combination of electric resistance in series and 
parallel, Thermal effect of electricity and its uses. Power, Commercial unit of 
electrical energy. Chemical effects of electric Current :- Electrolysis, Laws of 
faraday. (Excluding equation). Electroplating, Electro chemical cell, Dry cell. 

 Magnetic effect of Electric Current :- Magnetic field due to flow of electric 
current in straight coil, solenoid (qualitative knowledge), Electromagnetic induction; 
Electric motor and Generator (D.C.) Direct and alternative current (qualitative idea) 
Domestic electric circuits, Safety measures in using the electricity.  

Unit.4. Source of Energy :-             Marks - 5   
 Renewable and Non-renewable sources, Renewable sources : Solar energy (Solar 

Cooker, Solar water heater, Solar Cell); Wind energy, Hydro energy (Tides of 
Ocean, Hydroelectric), Geothermal wood, Biogas, Hydrogen and Alcohol. 

 Non renewable source :- 
 Fossil fuel (Coal, Petroleum and Natural gas). Conditions for Combustion choice of 

a good Fuel, Fuel efficiency, nuclear fusion and nuclear fission, chain reaction, 
Nuclear reactor (Basic principles; Safety measures). Advantages and hazards of 



nuclear energy, uses of energy. Mangal Turbine (Fuel less turbine). Principle, 
working and uses. 

Unit.5. Living world  :-          Marks - 6   
 Life Processes :- 
 Nutrition, Modes of nutrition : Autotrophic, heterotruphic, Parasitic and saprophytis. 
 Nutrition of plants : - Photosynthesis factors affecting the photosynthesis: 
 Nutrition in animals : Ameba grasshopper, digestive system of human.  
 Respiration :- Respiration and Breathing Respiration in Plants and animals type of 

respiration : Aerobic and anerobic respiration; Respiration through Skin, gills, 
trachea lungs. (Earthworm, Fishes, Grasshopper and Human). Knowledge of 
structure and function of respiratory system of human. 

 
Unit.6. Transportation, Excretion          Marks - 8   
 Transportation :- Transportation in Plants and animals. (Water, minerals, food). 

Transportation in Human, Composition and function of blood, Clotting of blood, 
Blood Groups. Transfusion of blood, Heart, structure and functions of blood vessel 
(elementary knowledge). Lymphatic system. 

 Excretion  :- Excretion in animals (Amoeba and earth worm), excretion in Human, 
Osmoregulation. 

 Control and  co-ordination :- Coordination, Plants and animals. Nervous system 
and hormones in Human. Reflex action. 

Unit.7. Reproduction, growth, Heredity and Evolution          Marks - 5  
 Reproduction and growth :- Types of Reproduction 
 Asexual : Fission budding, regeneration vegetative propagation in plants, cutting, 

grafting and layering, Pathenogenesis. Sexual reproduction and it significance 
Reproductive parts of plants, pollination and fertilization. Human reproductive 
system, Mental and physical change during human development. 

 Heredity and Evolution :- 
 Heredity and Variations, Physical basis of Heredity - chromosomes; D.N.A. 

(elementary knowledge), Genes, Sex determination. Elementary knowledge of 
evolution. 

Unit.8. Natural Resources           Marks - 9  
 Metals and non-metals :- Ores and minerals, metallurgy, Enrichment of ores, 

extraction of metal from ores, refinement and purification of metal with reference 
to Iron and aluminium, Activity series of metals, general properties and corrosion 
of metals, Alloys, Components, properties and uses of steel; stainless steel, Brass, 
magnelium. Alloys of gold. 

 Non-metals :- Importance and general. Properties, method of preparation of 
hydrogen, properties and its uses. Manufacturing of ammonia (Only reactions). its 
properties and uses, sulphur - occurrence, extraction, properties (allotropy and 
effect of heat) and uses. Properties and used of Sulphur dioxide. Manufacture of 
sulphuric acid (Only reactions), it properties and uses. 

Unit.9. Carbon Compounds          Marks - 8  
 Functional groups (only oxygen containing) Alcohols - preparation, properties and 

uses, preparation methods, properties and uses of formaldehyde, Acetone and 
Acetic acid. Some common synthetic polymers, soaps and detergents. 

 
 



Unit.10. Environment           Marks - 8  
 Environment and Environmental Problems :- Causes, prevention and control of 

environmental problems, Land, water, Air, noise pollution and  accumulation of 
waste materials. Biodegradable and Non biodegradable materials, Interaction, 
between biotic 

 and non biotic component of ecosystem. Ecological balance, efforts and measures 
for 

 conservation of environment.  
 Process of water management and conservation :- Rain water harvesting Ground 

water recharging, conservation of forests; Land management and conservation 
Public awareness for environmental protection, Green House effect, Global 
warming, ozone layer depletion, Acid rain. 

 
 Morhological study of medicinal plants. Their classification on the basis of their 

use  
 and life span. Study of botanical names and medicinal use of the following plants. 
 Seasonal plants Malkangni, Ashwaganda, Ginger, Turmeric, Garlic, Fenugreek, 

Touch- 
 me- not, Soya, Shatawar, Sarpgandha, Isabgol, Dioscorea, Mustard, Cumin, 

Fennel, Ajwayin, Marua, Tulsi, Vacha, Adusa, Giloy, Harjor, Bryophytum, Bhui 
Aonla, Castor. 

 Trees and pernnial plants Harad, Baheda, Aonla, Nirgundi, Babool, Oak, Neem, 
Sheesham, Catechu, Karanj, Sweet Neem, Molshree, Kachnar, Peepal, 
Harshinagar, Amaltash, Pomegranate, Sandal, Nuxvom, Paras peepal, Arjuna, 
Eucalyptus, Bel,  Apamargh, Bhringraj, Kaner. 

Unit.11. The Universe         Marks - 5  
 Solar system and exploring space - Exploring space - Solar System, plants, 

asteroids, comets and meteors; Earth origin, evolution and structure stars, 
Constellations, 

  milky way, galaxy, structure of universe and its theories.  
 Brief history of space explorations :- Elementary ideas about space crafts 

Different types of artificial satellites and their orbits. Uses of artificial satellites in 
Communication, weather forecasting, remote sensing and space exploration.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



SCIENCE PRACTICAL 
            CLASS - 10   Max Marks - 25 
          Time - 2 Hours 
 LIST OF PRACTICALS: 
1. Preparation of C02 in the laboratory and study its properties. 

2. To Study the reaction of metals with dilute acids. 
3. To Compare the foaming capacity of different samples of soaps / detergents. 
4. To Study two physical and two chemical properties of acetic acid. 
5. To Prepare a model of Solar Cooker (Project). 
6. To make a model of wind mill and demonstrate the production of wind energy. 
7. To identify Bleaching Powder in the given samples of Chemicals  
8. To make a temporary mount, slide of Stomata. 
9. To Study the reaction of bases with. 
 (1). Litmus Paper.  (2). Metals.  (3). Hydrochloric Acid. 
10. To Verify reflection of light using plane mirror. 
11. To determine the focal length of concave mirror by one pin method. 
12. To trace the path of a ray of light passing through a rectangular glass slab and draw 

the refracted ray and emergent ray.   
13. To determine the focal length of convex lens by two pin method. 
14. To draw the incident ray refracted ray and emergent ray for a ray of light incident 

on a glass prism. 
15. To show magnetic lines of forces with the help of a bar magnet. 
16. To verify Ohms Law in the laboratary. 
17. To find out the resultant resisters of two resistors connected in. 
 (I). Series and    (II). Parallel. 
18. To Show that C02 is Produced during respiration . 

19. To Show endosmoses in raisins (Kismis). 
20. To prove that oxygen is released as a by-product of Photosynthesis. 
21. To find the rate of heart beat per minute / "Pulse Rate" by the student. 
22. To Observe the different components of blood with the help of microscope. 
23. To Study the different parts of a flower.' 
24. To Study the strucutre of living organism in the given samples. 
25. To Construct through diagrams new model of food chains. 
26. To Complete the missing links in the given mineral cycles. 
 (a) Study of Nitrogen Cycle in nature. 
 (b). Study of Water Cycle in nature. 
 (c). Study of Carbon Cycle in nature. 
 
 SUGGESTED   INVESTIGATORY    PROJECTS 
1. To Prepare a model of artifical geo-satellite or rocket launching Station. 
2. To measure the variation in temperature each day in a month , tabulate it and study 

the effect of temperature on the weather. (Maximum and Minimum) 
3. To tabulate the daily diet and calories obtained from it and compare it with the 

balanced diet. 
4. Systematic collection of cuttings and news from Old magazines and news papers, 
 related to pollution of water, forest, soil and air. 
  



 Accoroding to this Scheme it is compulsory to perform one practical. 
 Marks distribution will be as follows. 
             Marks 
 1. Practical Exercise   (Any One)   12 
 2. Viva Voce      03 
 3. Practical Record.     05 
 4. Project (Work done during the session ).  05 
         Total 25 
  
 Break up of 12 marks of Practical Exercise will be as follows: 
             Marks 
 1. On Writing, materials required.   01 
 2. Basic Principle and Formula.   02 
 3. Labelled diagram.     02 
 4. Calculation, Obsevation and Tabulation.  05 
 5. Result and Precautions    02 
        Total  12 
  
 Break up of 05 marks for Practical Record will be as follows 
            Marks 
 1. Indexing.      01 
 2. Recording of Experiments.    02 
 3. Regularity in Submitting.    01 
 4. Neatness.      01 
        Total  05 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    
    


