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Model Question Paper 

tho foKkutho foKkutho foKkutho foKku    ¼¼¼¼Biology½½½½    

d{kk & 12ohad{kk & 12ohad{kk & 12ohad{kk & 12oha    

¼¼¼¼Hindi & English Versions½½½½    

Time - 3 hours         M. M. 75 

    
funsZ'k %&funsZ'k %&funsZ'k %&funsZ'k %&    
1- lHkh iz'u vfuok;Z gSaA 
2- iz'u Øekad 1 ls 4 rd oLrqfu"B iz'u gSaA izR;sd iz'u ij v] c] l] 

n] bZ mi iz'u gSaA izR;sd mi iz'u ij ,d vad vkoafVr gSA 
3- oLrqfu"B iz'uksa ds mRrj] mRrjiqfLrdk ds izFke i`"B ls gh fy[kuk izkjaHk 

dhft;sA 
4- mRrj iqfLrdk ij iz'u fy[kus dh vko';drk ugha gS dsoy iz'u Øekad 

fy[kdj mlds vkxs mldk lgh mRrj fyf[k;sA 
5- iz'u Ø- 5 ls 11 rd y?kqmRrjh; iz'u gSaA bu lkr iz'uksa ij pkj&pkj 

vad vkoafVr gSaA izR;sd mRrj yxHkx 75 'kCnksa eas fyf[k;sA 
6- iz'u Ø- 12 ls 14 rd nh?kZmRrjh; iz'u gSaA bu rhu iz'uksa ij 

ik¡p&ik¡p vad vkoafVr gSaA izR;sd mRrj yxHkx 120 'kCnksa eas fyf[k;sA 
7- iz'u Ø- 15 ,oa 16 fuca/kkRed iz'u gSaA bu nksuksa iz'uksa ij N%&N% vad 

vkoafVr gSaA izR;sd mRrj yxHkx 150 'kCnksa eas fyf[k;sA 
8- iz'u Ø- 5 ,oa 16 rd izR;sd eas vkUrfjd fodYi fn;s x;s gSaA 
9- iz'u Øekad lgh fy[ksa ,oa vko';drkuqlkj LoPN ukekafdr fp= cukbZ;sA 
 
Instructions : 
1. Solve all the questions. 
2. Question number 1 to 4 are objective type questins. Each question has 5 sub 

questions A,B,C,D,E. Each carrying 1 mark each. 
3. Answer the objective type questions from the 1st page of the answer booklet. 
4. Do not write the questions on the answer booklet. Write only the serial number 

of question and then write its correct answer. 
5. Question No. 5 to 11 are short answer type question. All the seven question 

carry 4 marks each. Write their answer approximately in 75 words. 
6. Question No. 12 to 14 are long answer type question. All the 3 question carry 5 

marks each. Write their answer approximately in 120 words. 
7. Question No. 15 and 16 are essay type question. Both the questions carry 6 

marks each. Write their answer approximately in 150 words. 
8. Internal option have been provided in question no. 5 to 16. 
9. Draw neat diagram where ever necessary. 
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iziziziz----1111    lgh lgh lgh lgh fodYi fodYi fodYi fodYi fyf[k;s &fyf[k;s &fyf[k;s &fyf[k;s &                            1111x5 vad5 vad5 vad5 vad    

¼v½ fns;s x;s fp= eas lgh ukekadu okys fodYi dk p;u dhft;s & 

 

 
1- ¼v½ gfjr yod  ¼c½ LVksek ¼l½ lgk;d dksf'kdk ¼n½ dsUnzd 

2- ¼v½ lgk;d dksf'kdk ¼c½ dsUnzd ¼l½ gfjr yod ¼n½ LVksek 

3- ¼v½ dsUnzd  ¼c½ LVksek ¼l½ gfjr yod ¼n½ lgk;d dksf'kdk 

4- ¼v½ LVksek  ¼c½ dsUnzd ¼l½ gfjr yod ¼n½ lgk;d dksf'kdk 

 
¼c½ fdl foVkfeu dk uke Fkk;feu gS & 

 1- foVkfeu ^,*   2- foVkfeu ^ch1* 

 3- foVkfeu ^ch2*   4- foVkfeu ^bZ* 

 
¼l½ fdl :i es ty dk iznw"k.k dk ekiu fd;k tkrk gS & 

 1- B.O.D.   2- P.A.N. 

 3- P.A.H.   4- M.I.C. 

 
¼n½ ikni thok'e jk"Vªh; m|ku fdl 'kgj eas fLFkr gS & 

 1- Hkksiky   2- cSaxyksj 

 3- f'koiqjh   4- e.Myk 

 
¼b½ VksjUVks fo'o lEesyu dk vk;kstu gqvk Fkk & 

 1- 1980 easa  2- 1997 eas 

 3- 1988 eas  4- 1987 eas 
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Q.1 

A. Label the correct option in the diagram. Select the correct labelling option in 

the given diagram. 

1 (a) Chloroplast  (b) Stoma 

 (c) Subsidary cell (d) Nucleus 

 
2 (a) Nucleus  (b) Subsidary  cell 

 (c) Chloroplast  (d) Stoma 

 
3 (a) Subsidary cell (b) Stoma 

 (c) Chloroplast  (d) Nucleus 

 
4 (a) Stoma   (b) Nucleus 

 (c) Chloroplast  (d) Subsidary cell 

 
B. Thymine is name of which vitamin - 

 (a) Vitamin A  (b) Vitamin B1 

 (c) Vitamin B2  (d)  Vitamin E 

 
C. In which form water pollution is measured - 

 (a) B.O.D.  (b) P.A.N. 

 (c) P.A.H.   (d)  MIC 

 
D. In which city 'Plant fossil' national park is situated - 

 (a) Bhopal  (b) Bangalore 

 (c) Shivpuri  (d) Mandla 

 
E. Toronto world conference was organised - 

 (a) In 1980  (b) In 1997 

 (c) In 1988  (d)  In 1987 
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iziziziz----2222    fjDrfjDrfjDrfjDr LFkkuksa dh iwfrZ dhft;s & LFkkuksa dh iwfrZ dhft;s & LFkkuksa dh iwfrZ dhft;s & LFkkuksa dh iwfrZ dhft;s &                        1111x5¾55¾55¾55¾5 

1- vejcsy ,d iw.kZ ----------------------- ijthoh ikS/kk gSA 

2- usÝku dk ukfydkdkj ds leku Hkkx ------------ dgykrk gSA 

3- Qyksa dks idkus ds fy;s lokZf/kd ek=k eas ----------- mi;ksx gksrk gSA 

4- okrkoj.k eas dkcZu MkbvkWDlkbM dh ek=k ------------------ gksrh gSA 

5- i'kqvksa dk fo"k Toj ---------------- uked thok.kq ds }kjk gksrk gSA 
 

Q.2 Fill in the blanks – 

1. Cuscuta is a total .................... parasite plant. 

2. The 'U' tube like part of Nephron is called .................... 

3. ................. is mostly used to ripe out the fruits. 

4. The quantity of CO2 in atmosphere is .......................% 

5. The disease authorize in cattals is caused by ................... bacteria.  
 

iziziziz----3333    lgh tksM+h feykb;s &lgh tksM+h feykb;s &lgh tksM+h feykb;s &lgh tksM+h feykb;s &                            1111x5¾55¾55¾55¾5    

        vvvv            cccc    

1- xkWMyosLdh   1- vkfDtu 'kCn dk loZizFke mi;ksx 

2- foy;e gkosZ   2- vuqØe.k 'kCn dk izFke mi;ksx 

3- dksxy ,oa fLeV  3- vkuqokaf'kdrk ds fu;e 

4- gqYV    4- ekbZVªksdkf.Mª;k dh [kkst 

5- DykdZ    5- cUn ifjlapj.k ra= 

     6- dksf'kdk dh [kkst 

     7- ieZiax fl)kar dk izfriknu 

     8- lef"V ds izdkj 
 

Q.3 Match the statement of column B with the name of scientist given in 

column A in correct order - 

 Column A     Column B 

1. Godlewaski   1. Use the word Auxin for the 1st time 

2. William Harvey  2. Use the word succession for the 1st time 

3. Kogl and Smit  3. Law of heredity 
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4. Hult    4. Discovery of mitochondria 

5. Clark    5. Closed circulatory system 

     6. Discovery of cell 

     7. Relay pumping theory 

     8. Types of population 

    
iziziziz----4444    ,d okD; eas mRrj fyf[k;s &,d okD; eas mRrj fyf[k;s &,d okD; eas mRrj fyf[k;s &,d okD; eas mRrj fyf[k;s &                        1111x5¾55¾55¾55¾5    

1- tM+sa Hkwfe ds fdl ty dk vo'kks"k.k djrh gSa\ 

2- vkstksu Lrj dk {k; djus okyh ,d xSl dk uke fyf[k;s\ 

3- jkbtksfc;e ,oa ykbdsu fdl izdkj ds iks"k.k ds mnkgj.k gSa\ 

4- uXu pV~Vkuksa ls izkjaHk gksus okys Øe.k dks D;k dgrs gSa\ 

5- fdl tUrq eas jkuh[ksr jksx izeq[k :i ls QSyrk gS\ 

 
Q.4 Answer in One Word / Sentence – 

1. Which water obsorption of earth is done by roots ? 

2. Give the name of gas which destroys the ozone layers ? 

3. Which type of nutritions example are Rizobium and Lykane ? 

4. Name the succession started form Naked rocks ? 

5. In which animal Ranikhet disease is mostly spread ? 

 
iz-5 nUr lw= D;k gS\ euq"; ds LFkk;h nkar dk nUr lw= fyf[k;s\ 4 vad4 vad4 vad4 vad    

 What is dental formula ? Write the dental formula of human being ? 

vFkokvFkokvFkokvFkok    

Or 

'oklksPNokl ,oa 'olu eas dksbZ pkj varj fyf[k;s\ 

Write any 4 difference between breathing and respiration. 

 
iz-6 yfldk ,oa jDr eas dksbZ pkj izeq[k varj fyf[k;s\   4 v4 v4 v4 vadadadad 

 Difference between blood and (serum) lymph ? (Any four) 

vFkokvFkokvFkokvFkok    

Or 
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vfrlw{e Nuu dk ukekafdr fp= cukbZ;s\ 

Draw a well labelled ray diagram of ultra filtration. 

 
iz-7 fyxkesUV vkSj VS.Mu eas varj fyf[k;s\    4 vad4 vad4 vad4 vad 

 Difference between ligaments and tendon. 

 
vFkokvFkokvFkokvFkok    

Or 

xsan vkSj I;kyk laf/k dks le>kbZ;s\ 

Describe ball and socket joint/ 

 
iz-8 ijkx.k dh ifjHkk"kk fyf[k;s ,oa Loijkx.k o ijijkx.k dks mnkgj.k lfgr 

le>kbZ;s\         4 vad4 vad4 vad4 vad    

Define pollination and describe self pollination and cross polination with 

example. 

vFkokvFkokvFkokvFkok    

Or 

nhfIrdkfyrk dh ifjHkk"kk fyf[k;s ,oa nhfIrdkfyd ikS/kksa ds rhuksa izdkjksa 

dh ifjHkk"kk mnkgj.k lfgr le>kbZ;s\ 

What do you mean by photoperiodism and describe all three types of plants 

with example. 

 
iz-9 vkdZ vkDtsuksehVj dk ukekafdr fp= cukbZ;s\   4 vad4 vad4 vad4 vad    

 Draw a well labelled diagram of Arch Auxenometer. 

vFkokvFkokvFkokvFkok    

Or 

'kqØk.kq tuu dh fofHkUu izkoLFkkvksa dk ukekafdr fp= cukbZ;s\ 

Draw a well labelled diagram of different phases of spermatogenesis. 

 
iz-10 ikfjfLFkfrd ra= ds tSfod ?kVdksa dk o.kZu dhft;s\  4 vad4 vad4 vad4 vad 

 Describe the biotic factors of Geology system. 
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vFkokvFkokvFkokvFkok    

Or 

esaxzwo ikS/ks dk egRo fyf[k;s\ 

Write the importance of Mangrove plants. 

 
iz-11 gfjr xzg izHkko dk o.kZu dhft;s\     4 vad4 vad4 vad4 vad    

 Describe the green house effect. 

vFkokvFkokvFkokvFkok    

Or 

fuEu vkS"k/kh; ikS/kksa ds dqy ,oa okuLifrd uke fyf[k;sA 

Write the family and botanical name of given medicinal plant. 

¼v½ vk¡oyk  ¼c½ lrkoj  ¼l½ lQsnewlyh ¼n½ v'oxa/kk 

 
iz-12 tM+ dh vuqizLFk dkV dk ukekafdr fp= cukbZ;s ,oa fuEu Hkkxksa dks 

ukekafdr dhft;s & 

 ¼v½ ewyjkse    ¼c½ ,ihCysek   ¼l½ izksVkstkbye 

¼n½ rhjksa ds fu'kku }kjk ty izos'k 

Draw a diagram of T.S. of root and label the following organ. 

(a) Root Hair    (b) Epiblema   (c) Protoxylen 

(d) Entrance of water using arrow 

 

vFkokvFkokvFkokvFkok    

Or 

nh?kZekf=d ,oa y?kqekf=d rRoksa eas varj fyf[k;sA dksbZ pkj\ 

Difference between Macro elements and micro elements ? Any four. 

 
iz-13 jDr ¼yfldk½ }kjk CO2 ds ifjogu dk o.kZu dhft;sA  5 vad5 vad5 vad5 vad    

 Explain the process of CO2 transport in blood. 

vFkokvFkokvFkokvFkok    

Or 
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Fkk;jkbM xazaFkh dh fLFkfr crkbZ;s\ gk'kheksVks ,oa feDlksMsek jksxksa dks 

le>kbZ;s\ 

Show the position of Thyroid gland. Explain the Hashimotos and Myxoedema 

disease. 

 
iz-14 ,M~l dk iwjk uke o ,M~l QSykus okys dkjd dk uke fyf[k;s ,oa pkj 

y{k.k o mipkj fyf[k;s ,oa lapj.k le>kbZ;sA   5 vad5 vad5 vad5 vad 

 Write the full name of AIDS and by which viruses it is spread and give four 

symptoms and treatments and transmissions. 

vFkokvFkokvFkokvFkok    Or 

fd'kksjkoLFkk eas gksus okys ikap ekufld ,oa ikap 'kkjhfjd ifjorZu 

fyf[k;s\ 

Write any 5 mental and 5 physical changes which happens during adolescent. 
 

iz-15 E.M.P. iFk dk vkjs[k fp= cukbZ;s\     6 vad6 vad6 vad6 vad 

 Draw a ray diagram of E.M.P. pathway. 

    
vFkokvFkokvFkokvFkok    

Or 

 
dsfYou pØ dk js[kkfp= cukbZ;s\ 

Draw a ray diagram of kelvin cycle. 

 
iz-16 izdk'k la'ys"k.k dh ifjHkk"kk lehdj.k lfgr fyf[k;s rFkk egRo dk o.kZu 

dhft;sA         06 vad06 vad06 vad06 vad    

 Explain the significance of photosynthesis with formula and defination. 

vFkokvFkokvFkokvFkok    

Or 

G.M. [kk| dk o.kZu dhft;sA G.M. Qlyksa ds pkj uke ,oa ykHk fyf[k;sA 

Describe genetically modified food (GM Food). Write the advantages of GM 

crops. Write four names and 4 benefit. 
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ek/;fed f'k{kk eaMy eek/;fed f'k{kk eaMy eek/;fed f'k{kk eaMy eek/;fed f'k{kk eaMy e----iziziziz---- Hkksiky Hkksiky Hkksiky Hkksiky    

vkn'kZ vkn'kZ vkn'kZ vkn'kZ mRrjmRrjmRrjmRrj    

tho foKkutho foKkutho foKkutho foKku    ¼¼¼¼Biology½½½½    

d{kk & 12ohad{kk & 12ohad{kk & 12ohad{kk & 12oha    

 
mmmm----1111    lgh fodYi lgh fodYi lgh fodYi lgh fodYi pqfu;s pqfu;s pqfu;s pqfu;s &&&&                            5 vad5 vad5 vad5 vad    

¼v½ LVksek] dsUnzd] gfjr yod] lgk;d dksf'kdkA 

¼c½ foVkfeu B1 

¼l½ B.O.D 

¼n½ e.Myk 

¼b½ 1988 

¼izR;sd lgh mRrj ij ,d ¼izR;sd lgh mRrj ij ,d ¼izR;sd lgh mRrj ij ,d ¼izR;sd lgh mRrj ij ,d vad] blh eku ls ikapksa lgh mRrj ij 5 vad izkIr gksaxs½vad] blh eku ls ikapksa lgh mRrj ij 5 vad izkIr gksaxs½vad] blh eku ls ikapksa lgh mRrj ij 5 vad izkIr gksaxs½vad] blh eku ls ikapksa lgh mRrj ij 5 vad izkIr gksaxs½    

    
mmmm----2222    fjDr LFkkuksa dh iwfrZ fjDr LFkkuksa dh iwfrZ fjDr LFkkuksa dh iwfrZ fjDr LFkkuksa dh iwfrZ dhft;s dhft;s dhft;s dhft;s &&&&                        5 vad5 vad5 vad5 vad    

1- LrEHkA 

2- gsuys ywiA 

3- bfFkyhuA 

4- 0-03 izfr'krA 

5- cSflyl ,UFkszfllA 

¼izR;sd lgh mRrj ij ,d vad] blh eku ls ikapksa lgh mRrj ij 5 vad izkIr gksaxs½¼izR;sd lgh mRrj ij ,d vad] blh eku ls ikapksa lgh mRrj ij 5 vad izkIr gksaxs½¼izR;sd lgh mRrj ij ,d vad] blh eku ls ikapksa lgh mRrj ij 5 vad izkIr gksaxs½¼izR;sd lgh mRrj ij ,d vad] blh eku ls ikapksa lgh mRrj ij 5 vad izkIr gksaxs½    

    
mmmm----3333    lgh tksM+h &lgh tksM+h &lgh tksM+h &lgh tksM+h &                                    5 vad5 vad5 vad5 vad    

        vvvv                        cccc    

1- xkWMyosLdh   1- fjys iEiokn 

2- foy;e gkosZ   2- cUn ifjlapj.k ra= 

3- dksxy ,oa fLeV  3- vkfDtu 'kCn dk loZizFke mi;ksx 

4- gqYV    4- vuqØe.k 'kCn dk izFke mi;ksx 

5- DykdZ    5- lef"V ds izdkj 

¼izR;sd lgh mRrj ¼izR;sd lgh mRrj ¼izR;sd lgh mRrj ¼izR;sd lgh mRrj ij ,d vad] blh eku ls ikapksa lgh mRrj ij 5 vad izkIr gksaxs½ij ,d vad] blh eku ls ikapksa lgh mRrj ij 5 vad izkIr gksaxs½ij ,d vad] blh eku ls ikapksa lgh mRrj ij 5 vad izkIr gksaxs½ij ,d vad] blh eku ls ikapksa lgh mRrj ij 5 vad izkIr gksaxs½    
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mmmm----4444    ,d 'kCn @ okD; eas mRrj,d 'kCn @ okD; eas mRrj,d 'kCn @ okD; eas mRrj,d 'kCn @ okD; eas mRrj & & & &                        5 vad5 vad5 vad5 vad    

¼I½ dsf'kdk ty dk mi;ksx vo'kks"k.k djrh gSA    1 vad1 vad1 vad1 vad 

¼II½ ¼CFC½ Dyksjks ¶yksjks dkcZu xSl      1 vad1 vad1 vad1 vad 

¼III ½ lgthoh iks"k.k ds mnkgj.k gSaA      1 vad1 vad1 vad1 vad 

¼IV ½ 'kSy Øed dgrs gSaA       1 vad1 vad1 vad1 vad 

¼V½ eqfxZ;ksa eas QSyrk gSA       1 vad1 vad1 vad1 vad 

¼izR;sd lgh mRrj ij ,d vad] blh eku ls ikapksa lgh mRrj ij 5 vad izkIr gksaxs½¼izR;sd lgh mRrj ij ,d vad] blh eku ls ikapksa lgh mRrj ij 5 vad izkIr gksaxs½¼izR;sd lgh mRrj ij ,d vad] blh eku ls ikapksa lgh mRrj ij 5 vad izkIr gksaxs½¼izR;sd lgh mRrj ij ,d vad] blh eku ls ikapksa lgh mRrj ij 5 vad izkIr gksaxs½    

 
mmmm----5555        

nUr lw= euq"; ds Åijh vkSj fupys tcM+s dk v)Z Hkkxksa eas nkarksa dh 

la[;k n'kkZuk rFkk mlds izdkjksa dk vuqikr n'kkZuk gSA 

 
      Åijh tcM+s ds vk/ks Hkkxksa eas nkarksa ds izdkjksa dh la[;k 
nUr lw= ¾ ------------------------------------------------------------------------------------------------------------- 

  fupys tcM+s ds vk/ks Hkkxksa eas nkarksa ds izdkj ds vuqlkj la[;k 
 

LFkk;h lw= % . . . .
2

. . . .

U I C P M
x

L I C P M
=  

¾ 2.1.2.3
2 32

2.1.2.3
x =  

 
nw/k ds nkarksa dk nUr lw= % 

¾ . . . .
2

. . . .

U I C P M
x

L I C P M
=  

¾ 2.1.0.2
2 20

2.1.0.2
x =  

 
U ¾ Åijh tcM+k  L ¾ fupyh tcM+k  I ¾ d`Urd 

C ¾ jnud   P ¾ vxztcM+d  M ¾ pcM+d 
    

¼¼¼¼ifjHkk"kk o nar lw= fy[kus ij 1 vad ifjHkk"kk o nar lw= fy[kus ij 1 vad ifjHkk"kk o nar lw= fy[kus ij 1 vad ifjHkk"kk o nar lw= fy[kus ij 1 vad ULICPM  dkdkdkdk uke fy[kus ij 1 vad LFkk;h  uke fy[kus ij 1 vad LFkk;h  uke fy[kus ij 1 vad LFkk;h  uke fy[kus ij 1 vad LFkk;h 

nar lw= fy[kus ij 1 vad ;k ds vuqlkj fy[kus ij 1 vad bl izdkj dqy 04 nar lw= fy[kus ij 1 vad ;k ds vuqlkj fy[kus ij 1 vad bl izdkj dqy 04 nar lw= fy[kus ij 1 vad ;k ds vuqlkj fy[kus ij 1 vad bl izdkj dqy 04 nar lw= fy[kus ij 1 vad ;k ds vuqlkj fy[kus ij 1 vad bl izdkj dqy 04 

vad izkIr gksaxsAvad izkIr gksaxsAvad izkIr gksaxsAvad izkIr gksaxsA½½½½    
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vFkokvFkokvFkokvFkok    

 
'olu ,oa 'oklksPNokl eas varj &'olu ,oa 'oklksPNokl eas varj &'olu ,oa 'oklksPNokl eas varj &'olu ,oa 'oklksPNokl eas varj &    

ØØØØ----    'olu'olu'olu'olu    'oklksPNokl'oklksPNokl'oklksPNokl'oklksPNokl    

1 'olu tSfod fØ;k gSA ;s ;kaf=d fØ;k gSA 

2 bleas O2 ds }kjk HkksT; inkFkksZa dk 

vkWDlhdj.k gksrk gS vkSj og ljyre 

inkFkksZa eas vi?kfVr gks tkrk gSA 

bleas O2 'kjhj ds vanj yh tkrh gS 

vkSj CO2 'kjhj  ds ckgj fudkyh 

tkrh gSA 

3 ÅtkZ mRikfnr gksdj A.T.P. eas lafpr 

gksrh gSA 

ÅtkZ dk mRiknu ugha gksrk gSA 

4 ;g fØ;k dksf'kdk ds vanj gksrh gSA ;g fØ;k dksf'kdk ds ckgj gksrh gSA 

5 bl fØ;k ds fy;s izdh.oksa dh 

vko';drk gksrh gSA 

bl fØ;k ds fy;s izdh.oksa dh 

vko';drk ugha gksrh gSA 

 
¼¼¼¼izR;sd lgh varj ij izR;sd lgh varj ij izR;sd lgh varj ij izR;sd lgh varj ij ½ + ½ = 1 vadA dksbZ pkj lgh var vadA dksbZ pkj lgh var vadA dksbZ pkj lgh var vadA dksbZ pkj lgh varj fy[kus ij 04 vad izkIr j fy[kus ij 04 vad izkIr j fy[kus ij 04 vad izkIr j fy[kus ij 04 vad izkIr 

gksaxsAgksaxsAgksaxsAgksaxsA½½½½    

 
mmmm----6666    :f/kj :f/kj :f/kj :f/kj vkSj vkSj vkSj vkSj yfldk yfldk yfldk yfldk eas varj &eas varj &eas varj &eas varj &    

ØØØØ----    :f/kj :f/kj :f/kj :f/kj     yfldkyfldkyfldkyfldk    

1 ;g yky jax dk rjy Ård gSA ;g jaxghu Ård gSA  

2 ;g IykTek] RBCs, WBCs IysVysV~l 

dk cuk gksrk gSA 

;g IykTek] WBCs IysVysV~l dk 

cuk gksrk gSA 

3 bleas IykTek] izksVhu Ca vkSj P vf/kd 

ek=k eas gksrs gSaA 

bleas IykTek] izksVhu Ca vkSj P de 

ek=k eas gksrs gSaA 

4 ;g ân; ls /keuh dksf'kdkvkas }kjk 
ân; dh vkSj L=kfor gksrk gSA 

;g Årdksa ds fjDr LFkkuksa ls 
yfldk dsf'kdkvkas] yfldk okfgfu;ksa] 
lcV~ysfc;e f'kjk eas izos'k djrk gSA 

 
¼¼¼¼izR;sd lgh varj ij izR;sd lgh varj ij izR;sd lgh varj ij izR;sd lgh varj ij ½ + ½ = 1 vadA dksbZ pkj lgh varj fy[kus ij 04 vad  vadA dksbZ pkj lgh varj fy[kus ij 04 vad  vadA dksbZ pkj lgh varj fy[kus ij 04 vad  vadA dksbZ pkj lgh varj fy[kus ij 04 vad 

izkIr gksaxsAizkIr gksaxsAizkIr gksaxsAizkIr gksaxsA½½½½    
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vFkokvFkokvFkokvFkok    

    

    

    
vfrlw{e Nuu dk ukekafdr fp=vfrlw{e Nuu dk ukekafdr fp=vfrlw{e Nuu dk ukekafdr fp=vfrlw{e Nuu dk ukekafdr fp=    

¼js[kk fp= cukus ij 01 vad] N% lgh ukekadu ij 03 vad bl izdkj dqy ¼js[kk fp= cukus ij 01 vad] N% lgh ukekadu ij 03 vad bl izdkj dqy ¼js[kk fp= cukus ij 01 vad] N% lgh ukekadu ij 03 vad bl izdkj dqy ¼js[kk fp= cukus ij 01 vad] N% lgh ukekadu ij 03 vad bl izdkj dqy 

04 vad izkIr gksaxs½04 vad izkIr gksaxs½04 vad izkIr gksaxs½04 vad izkIr gksaxs½    

    
mmmm----7777    fyxkes.V fyxkes.V fyxkes.V fyxkes.V vkSj vkSj vkSj vkSj Vs.Mu Vs.Mu Vs.Mu Vs.Mu eas varj &eas varj &eas varj &eas varj &    

    
ØØØØ----    :f/:f/:f/:f/kj kj kj kj     yfldkyfldkyfldkyfldk    

1 ;g la;ksth Ård iV~Vh ds :i eas nks 

vfLFk;ksa ds chp laf/k eas ikbZ tkrh 

gSA 

;g la;ksth Ård is'kh ,oa vfLFk 

;k mikfLFk dks vkil eas tksM+rk 

gSA 

2 ;g dqapu'khy rUrqvkas dk cuk gksrk 

gSA 

;g vdqapu'khy rUrqvkas dk cuk 

gksrk gSA 

3 ;g vfLFk;ksa dks vius LFkku ls gVus 

ls jksdrk gSA 

;g xfr eas lgk;d gksrk gSA 

4 nks vfLFk;ksa ds vkoj.k ds chp fLFkr 

gksrk gSA 

;g is'kh rFkk vfLFk;ksa ds mikfLFk 

vkoj.k ds chp eas fLFkr gksrk gSA 

    

¼¼¼¼izR;sd lgh varj ij izR;sd lgh varj ij izR;sd lgh varj ij izR;sd lgh varj ij ½ + ½ = 1 vadA dksbZ pkj lgh varj fy[kus ij 04 vad  vadA dksbZ pkj lgh varj fy[kus ij 04 vad  vadA dksbZ pkj lgh varj fy[kus ij 04 vad  vadA dksbZ pkj lgh varj fy[kus ij 04 vad 
izizizizkIr gksaxsAkIr gksaxsAkIr gksaxsAkIr gksaxsA½½½½    
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vFkokvFkokvFkokvFkok    

xsan vkSj I;kyk laf/k %xsan vkSj I;kyk laf/k %xsan vkSj I;kyk laf/k %xsan vkSj I;kyk laf/k %    

bl izdkj dh laf/k eas ,d vfLFk dk xsanuqek fljk nwljh vfLFk dh 

I;kysuqek xqgk eas fQV jgrk gSA xsan I;kys eas bl izdkj fQV gksrh gS fd 

xsan;qDr vfLFk dks I;kys eas dbZ fn'kkvksa eas ?kqek;k tk ldrk gSA g~;wejl ds 

flj ,oa va'k es[kyk dh XyhukW;M xqgk ,oa Qhej ,oa Jksf.k es[kyk ds 

,lhVkcqye xqgk ds chp xasn ,oa I;kyk laf/k ikbZ tkrh gSA 

 

fp= % py lfU/k dk dkV ¼dqguh½fp= % py lfU/k dk dkV ¼dqguh½fp= % py lfU/k dk dkV ¼dqguh½fp= % py lfU/k dk dkV ¼dqguh½    

¼¼¼¼nksukas lfU/k;ksa ds izdkj fy[kus ij nksukas lfU/k;ksa ds izdkj fy[kus ij nksukas lfU/k;ksa ds izdkj fy[kus ij nksukas lfU/k;ksa ds izdkj fy[kus ij ½ + ½ vadA js[kkfp= cukus ij 1 vad o 4 vadA js[kkfp= cukus ij 1 vad o 4 vadA js[kkfp= cukus ij 1 vad o 4 vadA js[kkfp= cukus ij 1 vad o 4 

ukekadu djus ij 02 vad ukekadu djus ij 02 vad ukekadu djus ij 02 vad ukekadu djus ij 02 vad izkIr gksaxsAizkIr gksaxsAizkIr gksaxsAizkIr gksaxsA½½½½    
 

mmmm----8888    ijkx.k %ijkx.k %ijkx.k %ijkx.k %    

fdlh iq"i ds ijkxdks"k ls fudyus okys ijkxd.kksa dk mlh iq"i ;k blh 

ikS/ks ij fLFkr fdlh vU; iq"i ;k blh tkfr ds fdlh vU; ikS/ks ds iq"i ds 

lqxzkgd    okfrZdkxz rd igqapus dh fØ;k dks ijkx.k dgk tkrk gSA 
 

Lo ijkx.k %Lo ijkx.k %Lo ijkx.k %Lo ijkx.k % og ijkx.k ftleas ,d iq"i ds ijkx.k mlh tkfr ds ofrZdkxz rd 

igqapus dh fØ;k dks Loijkx.k dgrs gSaA ijkx.k ,d fyaxh vFkok f}fyaxh nksukasa 

iq"iksa eas feyrk gSA 

mnkgj.k %mnkgj.k %mnkgj.k %mnkgj.k % vkd ds ikS/ksA 
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ijijijijijkx.k % ijkx.k % ijkx.k % ijkx.k %     

,d iq"i ds ijkxd.k tc mlh iq"i ds ofrZdkxz dks vFkok ikS/ks ds vU; 

iq"i dks ijkfxr djrs gSa rks bls ijijkx.k dgrs gSa ;g dsoy mHk;fyaxh iq"iksa 

eas gh laHko gSA 

mnkgj.k %mnkgj.k %mnkgj.k %mnkgj.k % ewaxQyh ¼[kV~Vh cwVh½ 
    

¼ijkx.k dh ifjHkk"kk fy[kus ij 1 vad] izdkjksa dks le>kus ij 2 vad o ¼ijkx.k dh ifjHkk"kk fy[kus ij 1 vad] izdkjksa dks le>kus ij 2 vad o ¼ijkx.k dh ifjHkk"kk fy[kus ij 1 vad] izdkjksa dks le>kus ij 2 vad o ¼ijkx.k dh ifjHkk"kk fy[kus ij 1 vad] izdkjksa dks le>kus ij 2 vad o 
mnkgj.k fy[kus ij 1 vad bl izdkj dqy 4 vad izkIr gksaxs½mnkgj.k fy[kus ij 1 vad bl izdkj dqy 4 vad izkIr gksaxs½mnkgj.k fy[kus ij 1 vad bl izdkj dqy 4 vad izkIr gksaxs½mnkgj.k fy[kus ij 1 vad bl izdkj dqy 4 vad izkIr gksaxs½    
 

vFkokvFkokvFkokvFkok    

nhnhnhnhfIrdkfyrk %fIrdkfyrk %fIrdkfyrk %fIrdkfyrk %    

og fØ;k ftlds dkj.k izdk'k rFkk va/kdkj varjkykas ds vuqfØ;k ds 

QyLo:i ikS/kksa eas iq"iu dk izkjaHk gksrk gSA izdk'kdkfyrk ;k nhfIrdkfyrk 

dgykrh gSA 

1111----    y?kq fnolh; ikS/ks &y?kq fnolh; ikS/ks &y?kq fnolh; ikS/ks &y?kq fnolh; ikS/ks &    

,sls ikS/ks tks Økfud dh rqyuk eas de izdk'k vof/k dh mifLFkfr eas 

iq"iu dk izn'kZu djrs gSaA rks mUgsa y?kq fnolh; ikS/ks dgrs gSaA    

mnkgj.k %mnkgj.k %mnkgj.k %mnkgj.k % rEckdw] lks;kchu 

 
2222----    nh?kZ fnolh; ikS/ks &nh?kZ fnolh; ikS/ks &nh?kZ fnolh; ikS/ks &nh?kZ fnolh; ikS/ks &    

,sls ikS/ks ftuds iq"iu ds fy;s Økfud vof/k ls vf/kd izdk'k dky 

pkfg;s] nh?kZ fnolh; ;k iznhIrdkyhd ikS/ks dgykrs gSaA 

mnkgj.k %mnkgj.k %mnkgj.k %mnkgj.k % ikyd] xsagwA 

 
3333----    fnol fujis{k ikS/ks &fnol fujis{k ikS/ks &fnol fujis{k ikS/ks &fnol fujis{k ikS/ks &    

,sls ikS/ks tks vius o`f) ds iw.kZ gksus ds ckn iqf"ir gksus yxrs gSaA vFkkZr 

ftuds iq"iu ds fy;s fdlh fo'ks"k nhfIrdky dh vko';drk ugha gksrh gSA    

mnkgj.k %mnkgj.k %mnkgj.k %mnkgj.k % eDdk] VekVjA 
    

¼nhfIrdkfyrk dh ifjHkk"kk fy[kus ij 01 vad] rhuksa izdkj ¼nhfIrdkfyrk dh ifjHkk"kk fy[kus ij 01 vad] rhuksa izdkj ¼nhfIrdkfyrk dh ifjHkk"kk fy[kus ij 01 vad] rhuksa izdkj ¼nhfIrdkfyrk dh ifjHkk"kk fy[kus ij 01 vad] rhuksa izdkj mnkgj.k lfgr mnkgj.k lfgr mnkgj.k lfgr mnkgj.k lfgr 
fy[kus ij 01&01 vad] bl izdkj dqy 04 vad izkIr gksaxs½fy[kus ij 01&01 vad] bl izdkj dqy 04 vad izkIr gksaxs½fy[kus ij 01&01 vad] bl izdkj dqy 04 vad izkIr gksaxs½fy[kus ij 01&01 vad] bl izdkj dqy 04 vad izkIr gksaxs½    
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mmmm----9999    vkdZ vkVtsuksehVj dk ukekafdr fp= &vkdZ vkVtsuksehVj dk ukekafdr fp= &vkdZ vkVtsuksehVj dk ukekafdr fp= &vkdZ vkVtsuksehVj dk ukekafdr fp= &    

 
¼¼¼¼fp= cukus ij 02 vad] dksbZ pkj ukekadu djus ij 04 vad izkIr gksaxsfp= cukus ij 02 vad] dksbZ pkj ukekadu djus ij 04 vad izkIr gksaxsfp= cukus ij 02 vad] dksbZ pkj ukekadu djus ij 04 vad izkIr gksaxsfp= cukus ij 02 vad] dksbZ pkj ukekadu djus ij 04 vad izkIr gksaxs½½½½ 

vFkokvFkokvFkokvFkok    

    
'kqØk.kq tuu dh fofHkUu izkoLFkkvksa dk ukekafdr fp= &'kqØk.kq tuu dh fofHkUu izkoLFkkvksa dk ukekafdr fp= &'kqØk.kq tuu dh fofHkUu izkoLFkkvksa dk ukekafdr fp= &'kqØk.kq tuu dh fofHkUu izkoLFkkvksa dk ukekafdr fp= &    

    

¼¼¼¼,d lgh izkoL,d lgh izkoL,d lgh izkoL,d lgh izkoLFkk ij 01 vad ,oa pkjksa izkoLFkkvksa ij dqy pkj vad izkIr gksaxsFkk ij 01 vad ,oa pkjksa izkoLFkkvksa ij dqy pkj vad izkIr gksaxsFkk ij 01 vad ,oa pkjksa izkoLFkkvksa ij dqy pkj vad izkIr gksaxsFkk ij 01 vad ,oa pkjksa izkoLFkkvksa ij dqy pkj vad izkIr gksaxs½½½½    
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mmmm----10101010    ikfjfLFkfrd ra= ds fuEu tSfod ?kVd gSa &ikfjfLFkfrd ra= ds fuEu tSfod ?kVd gSa &ikfjfLFkfrd ra= ds fuEu tSfod ?kVd gSa &ikfjfLFkfrd ra= ds fuEu tSfod ?kVd gSa &    

1- mRiknd %mRiknd %mRiknd %mRiknd % lHkh gjs ikS/ks tks lkSj HkksT; inkFkZ cukrs gSa mRiknd dgykrs 

gSaA izFke Hkkstu Lrj ¾ T1 

2- izkFkfed miHkksDrk %izkFkfed miHkksDrk %izkFkfed miHkksDrk %izkFkfed miHkksDrk % ;g 'kkdkgkjh gksrs gSa flQZ ikS/ks ij vkfJr gksrs gSaA 

mnkgj.k % cdjh] f}rh;d Hkkstu Lrj ¾ T2 

3- f}rh;d miHkksDrk %f}rh;d miHkksDrk %f}rh;d miHkksDrk %f}rh;d miHkksDrk % 'kkdkgkjh tarqvksa dks Hkkstu ds :i eas xzg.k djrs gSaA 

mnkgj.k % eas<d] r`rh; Hkkstu Lrj ¾ T3 

4- r`rh;d miHkksDrk %r`rh;d miHkksDrk %r`rh;d miHkksDrk %r`rh;d miHkksDrk % ;g f}rh; Js.kh ds miHkksDrkvksa dks [kkrs gSaA Hkkstu 

ds :i easA mnkgj.k % lkai] 'ksj] prqFkZ Hkkstu Lrj ¾ T4 

5- vi?kVd %vi?kVd %vi?kVd %vi?kVd % ;g e`r miHkksDrkvksa dk vi?kVu dj ljy rRoksa eas cny nsrs 

gSaA mnkgj.k % thok.kq] dodA 

 
¼mRiknd ij 1 vad] izkFkfed] f}rh;d ¼mRiknd ij 1 vad] izkFkfed] f}rh;d ¼mRiknd ij 1 vad] izkFkfed] f}rh;d ¼mRiknd ij 1 vad] izkFkfed] f}rh;d ½ vad] r`rh; miHkksDrk 01 ,oa vad] r`rh; miHkksDrk 01 ,oa vad] r`rh; miHkksDrk 01 ,oa vad] r`rh; miHkksDrk 01 ,oa 

vi?kVd ij 01 vad bl ivi?kVd ij 01 vad bl ivi?kVd ij 01 vad bl ivi?kVd ij 01 vad bl izdkj dqy 04 vad izkIr gksaxs½zdkj dqy 04 vad izkIr gksaxs½zdkj dqy 04 vad izkIr gksaxs½zdkj dqy 04 vad izkIr gksaxs½    

    
vFkokvFkokvFkokvFkok    

    
eSaxzwo ikS/ks dk egRo fuEu gS &eSaxzwo ikS/ks dk egRo fuEu gS &eSaxzwo ikS/ks dk egRo fuEu gS &eSaxzwo ikS/ks dk egRo fuEu gS &    

1- ;g ikS/ks nynyksa eas ik;s tkrs gSa] budh 'olu ewysa ty ds leku 

lajpuk cukdj leqnz dh ygjksa ls Hkwfe ds dVko dks jksdrh gSaA 

2- budh 'kk[kk,sa bZa/ku ds dke vkrh gSaA 

3- dqN eSaxzwo ikS/ks tkuojkas ds pkjs ds dke vkrs gSaA 

4- dqN gjh lfCt;ksa ds :i eas mi;ksx fd;s tkrs gSaA lhM+k] ÝwVhdkslk] 

lksfyZdkfu;k] cszfd,VkA 

5- ,chlhfu;k ,oa lksUusfj;k dh ydM+h fVEcj ds :i eas dke vkrh gSA 

6- fljil eas V~;wcj ik;k tkrk gSA [kkus ds dke vkrk gSA 

 
¼,d lgh egRo fy[kus ij 01 vad] ,oa dksbZ pkj lgh egRo fy[kus ij dqy ¼,d lgh egRo fy[kus ij 01 vad] ,oa dksbZ pkj lgh egRo fy[kus ij dqy ¼,d lgh egRo fy[kus ij 01 vad] ,oa dksbZ pkj lgh egRo fy[kus ij dqy ¼,d lgh egRo fy[kus ij 01 vad] ,oa dksbZ pkj lgh egRo fy[kus ij dqy 

04 vad izkIr gksaxsA½04 vad izkIr gksaxsA½04 vad izkIr gksaxsA½04 vad izkIr gksaxsA½    
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mmmm----11111111    gfjr xzg izHkko &gfjr xzg izHkko &gfjr xzg izHkko &gfjr xzg izHkko &    

gfjr xzg izHkko dks ok;qeaMyh; izHkko ;k Xykscy okfeZax vFkok CO2 

leL;k Hkh dgrs gSaA CO2 dh vf/kd lknzrk ds dkj.k og ehFksu ,oa ukbVªl 

vkstkbM ds lkFk ,d Lrj cukrh gSA tks fd de rjaxnS?;Z okyh lkSj fofdj.kksa 

dks okrkoj.k eas izos'k rks djus nsrh gSA ijarq vf/kd rjaxnS/;Z okyh Å"eh; 

fodhj.kksa dks i`Foh ls ckgj ugha tkus nsrh gSA ftlds dkj.k i`Foh dk rkieku 

c<+ tkrk gSA bls gfjr xzg izHkko dgrs gSaA 

 
¼gfjr xzg izHkko dk vFkZ fy[kus ij ,d vad o o.kZu ij 03 vad izkIr gksaxs ¼gfjr xzg izHkko dk vFkZ fy[kus ij ,d vad o o.kZu ij 03 vad izkIr gksaxs ¼gfjr xzg izHkko dk vFkZ fy[kus ij ,d vad o o.kZu ij 03 vad izkIr gksaxs ¼gfjr xzg izHkko dk vFkZ fy[kus ij ,d vad o o.kZu ij 03 vad izkIr gksaxs 

dqy 04 vad izkIr gksaxs½dqy 04 vad izkIr gksaxs½dqy 04 vad izkIr gksaxs½dqy 04 vad izkIr gksaxs½    

vFkokvFkokvFkokvFkok    

    
mmmm----    vkaoyk %vkaoyk %vkaoyk %vkaoyk %    

dqy    & ;wQksZfo,lh 

okuLifrd uke & ,Ecyhdk vksQhlsusfyl 

    
'krkoj %'krkoj %'krkoj %'krkoj %    

dqy    & fyfy,lh 

okuLifrd uke & ,sLisjsxl jslheksle 

 
lQsn ewlyhlQsn ewlyhlQsn ewlyhlQsn ewlyh % % % %    

dqy    & fyfy,lh 

okuLifrd uke & ewlyh] XyksjksQkbVe cksjh fofy;kue 

 
v'oxa/kk %v'oxa/kk %v'oxa/kk %v'oxa/kk %    

dqy    & lksysuslh 

okuLifrd uke & foFkkfu;k lksEuhQsjk 

    
¼izR;sd vkS"k/kh; ikS/ks ds okuLifrd uke ,oa dqy fy[kus ij 01 vad] dqy pkj ¼izR;sd vkS"k/kh; ikS/ks ds okuLifrd uke ,oa dqy fy[kus ij 01 vad] dqy pkj ¼izR;sd vkS"k/kh; ikS/ks ds okuLifrd uke ,oa dqy fy[kus ij 01 vad] dqy pkj ¼izR;sd vkS"k/kh; ikS/ks ds okuLifrd uke ,oa dqy fy[kus ij 01 vad] dqy pkj 
vad izkIr gksaxs½vad izkIr gksaxs½vad izkIr gksaxs½vad izkIr gksaxs½    
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mmmm----12121212    tM+ dh vuqizLFk dkV tM+ dh vuqizLFk dkV tM+ dh vuqizLFk dkV tM+ dh vuqizLFk dkV dk ukekafdr fp= &dk ukekafdr fp= &dk ukekafdr fp= &dk ukekafdr fp= &    

    

¼¼¼¼tM+ dh vuqizLFk dkV dk fp= cukus ij 01 vad] fn;s x;s ukekadu ij 04 tM+ dh vuqizLFk dkV dk fp= cukus ij 01 vad] fn;s x;s ukekadu ij 04 tM+ dh vuqizLFk dkV dk fp= cukus ij 01 vad] fn;s x;s ukekadu ij 04 tM+ dh vuqizLFk dkV dk fp= cukus ij 01 vad] fn;s x;s ukekadu ij 04 

vad bl izdkj dqy 05 vad izkIr gksaxsvad bl izdkj dqy 05 vad izkIr gksaxsvad bl izdkj dqy 05 vad izkIr gksaxsvad bl izdkj dqy 05 vad izkIr gksaxs½½½½    

    
vFkokvFkokvFkokvFkok    

    
nh?kZekf=d rRo ,oa lw{e ekf=d rRo eas varj &nh?kZekf=d rRo ,oa lw{e ekf=d rRo eas varj &nh?kZekf=d rRo ,oa lw{e ekf=d rRo eas varj &nh?kZekf=d rRo ,oa lw{e ekf=d rRo eas varj &    

ØØØØ    nh?kZekf=d rRonh?kZekf=d rRonh?kZekf=d rRonh?kZekf=d rRo    lw{e ekf=d rRolw{e ekf=d rRolw{e ekf=d rRolw{e ekf=d rRo    

1 ;g ikS/kksa eas vf/kd ek=k eas ik;s 
tkrs gSaA 

;g vR;ar de ek=k eas ik;s tkrs 
gSaA 

2- budh ek=k eas FkksM+h o`f) ls ikS/kksa 
ij budk dqizHkko ugha iM+rk gSA 

budh ek=k eas vxj FkksM+h Hkh o`f) 
gks tk, rks ikS/kksa ds fy;s fo"kSyh gks 
tkrh gSA 

3- ;s ikS/ks ds izksVksIykTe ,oa vU; 
lHkh izdkj dh lajpukvksa ds 
la?kVu ds vo;o gSaA  

,slk ugha gksrk gSA 

4- ;g ikS/kksa ds ijklj.k foHko dks 
c<+kus dk dk;Z djrs gSaA 

;s fodjksa vFkok esVy ,DVhosVj dh 
Hkkafr dk;Z djrs gSaA 

5- rRo gS C, H, O, N, P, K, S. rRo gS Fe, B, Mn, Cu, Zn. 

    
¼izR;sd lgh varj ij ¼izR;sd lgh varj ij ¼izR;sd lgh varj ij ¼izR;sd lgh varj ij ½ + ½ = 01 vad] dksbZ 05 lgh varj fy[kus ij 05 vad vad] dksbZ 05 lgh varj fy[kus ij 05 vad vad] dksbZ 05 lgh varj fy[kus ij 05 vad vad] dksbZ 05 lgh varj fy[kus ij 05 vad 

izkIr gksaxsA½izkIr gksaxsA½izkIr gksaxsA½izkIr gksaxsA½    
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mmmm----13131313    CO2 dk ifjogu &dk ifjogu &dk ifjogu &dk ifjogu &    

tc dksf'kdk ds vanj HkksT; inkFkksaZ dk vkWDlhdj.k gksrk gS rks CO2 curh 

gSA tks vf/kd ek=k eas gekjs 'kjhj ds fy;s gkfudkjd gSA bl dkj.k bls 'kjhj 

ls ckgj fudkyk tkrk gSA dksf'kdkvksa esa gh cuus ds dkj.k bleas bldh lkUnzrk 

vf/kd gks tkrh gSA ysfdu :f/kj eas de gksrh gSA ;g lrg eas fuEu :iksa eas 

ik;k tkrk gS & 

1- IykTek eas ?kqydj oSls rks CO2 IykTek O2 dh vis{kk 20 xquk vf/kd 

?kqyu'khy gksrh gSA fQj Hkh IykTek ds }kjk laiw.kZ CO2 ds dsoy 7 

izfr'kr Hkkx ¼0-3 feyh izfr 100 feyh jDr½ dk gh ifjogu fd;k 

tkrk gSA tc CO2 IykTek eas vkrh gSA rks blds ty ls feydj dkcksZfud 

vEy H2CO3 cuk nsrh gSA vkSj blh voLFkk eas QsQM+s rd yk;h tkrh gSA 

tgka ij ;g iqu% ty ls eqDr gksdj folj.k ds }kjk dwfidk eas vkrh gSA 

2 2 2 3CO H O H CO+ �   

¼dkcksZfud¼dkcksZfud¼dkcksZfud¼dkcksZfud vEy½ vEy½ vEy½ vEy½    

 
2- dkcksZfeuks ;kSfxdksa ds :i eas dqN CO2 :f/kj ds gheksXyksfcu rFkk vU; 

izksVhu ls feydj dqN vLFkk;h ;kSfxd cukrh gSA bu ;kSfxdksa dks 

dkcksZfeuks ;kSfxd dgrs gSaA tc ;g ;kSfxd dwfidk dh lrg ij igwaprs gSa 

rks CO2 dks eqDr dj nsrs gSa vkSj ;g folj.k }kjk dwfidk eas vk tkrs gSaA 

       Ård easÅrd easÅrd easÅrd eas    

2 2NH CO NHCOOH+ �   

                        ¼¼¼¼izksVhuizksVhuizksVhuizksVhu½½½½       ¼dkcksZfeuks ;kSfxd½   ¼dkcksZfeuks ;kSfxd½   ¼dkcksZfeuks ;kSfxd½   ¼dkcksZfeuks ;kSfxd½    

 

         Ård easÅrd easÅrd easÅrd eas    

2 2Hb CO HbCO+ �   

                                    ¼¼¼¼'olu lrg ij'olu lrg ij'olu lrg ij'olu lrg ij½½½½    

CO2 ¼23 i¼23 i¼23 i¼23 izfr'kr bl fØ;k eas½zfr'kr bl fØ;k eas½zfr'kr bl fØ;k eas½zfr'kr bl fØ;k eas½    



 19 

3333----    ckbZdkcksZusV~l ds :i eas dkcZu MkbZ vkDlkbM ds :i eas &ckbZdkcksZusV~l ds :i eas dkcZu MkbZ vkDlkbM ds :i eas &ckbZdkcksZusV~l ds :i eas dkcZu MkbZ vkDlkbM ds :i eas &ckbZdkcksZusV~l ds :i eas dkcZu MkbZ vkDlkbM ds :i eas &    

dkcZu MkbvkDlkbM dh ek=k tks 'ks"k 70 izfr'kr dk laogu djrh gSA 

ckbZdkcksZusV~l ds :i eas gksuk dkcZu MkbvkDlkbM :f/kj df.kdkvksa ds 

lksfM;e vkSj ikSVsf'k;e ls feydj buds ckbZdkcksZusV~l cukrh gSA tks 

'olu lrg ij vkdj CO2 dks eqDr dj nsrs gSaA vkSj ;g folj.k ds }kjk 

dwfidk eas igqap tkrh gSA dkcksZfud ,ugkbMªst izdh.o bleas enn djrk 

gSA 

2 2 2 2 32H O CO Na CO NaHCO+ + �  

fu%'olu ds }kjk CO2 ckgj dj nh tkrh gSA 

 
¼¼¼¼CO2 dk IykTek }kjk ifjodk IykTek }kjk ifjodk IykTek }kjk ifjodk IykTek }kjk ifjogu 01 vad] dkckZsfeuks ;kSfxd ds :i eas 02 vad] gu 01 vad] dkckZsfeuks ;kSfxd ds :i eas 02 vad] gu 01 vad] dkckZsfeuks ;kSfxd ds :i eas 02 vad] gu 01 vad] dkckZsfeuks ;kSfxd ds :i eas 02 vad] 
ckbdkcksZusV :i fy[kus ij 02 vadA bl izdkj dqy 05 vad izkIr gksaxsA½ckbdkcksZusV :i fy[kus ij 02 vadA bl izdkj dqy 05 vad izkIr gksaxsA½ckbdkcksZusV :i fy[kus ij 02 vadA bl izdkj dqy 05 vad izkIr gksaxsA½ckbdkcksZusV :i fy[kus ij 02 vadA bl izdkj dqy 05 vad izkIr gksaxsA½    

    
vFkokvFkokvFkokvFkok    

mmmm----    Fkk;jkbM xzaFkh %Fkk;jkbM xzaFkh %Fkk;jkbM xzaFkh %Fkk;jkbM xzaFkh %    

;g xazFkh euq"; ds xnZu ds 'okluyh eas Loj ;a= ds tksM+ ds vk/kkj ;k v/kj 

ik'oZ ry ij ik;h tkrh gSaA nksuksa rjQ ,d&,d dh la[;k eas fLFkr gksrh gSA 

 
gkgkgkgk'kheksVks jksx %'kheksVks jksx %'kheksVks jksx %'kheksVks jksx % FkkbjkWfDlu dh deh ds dkj.k O;Ldksa eas gksrk gSA tc 

FkkbjkWfDlu dh deh ds izHkko ds dkj.k mls nwj djus ds fy;s tc nok,sa nh 

tkrh gSaA rc 'kjhj eas vusd izfrj{kh cudj FkkbjkbM dks gh u"V dj nsrs gSa bl 

dkj.k bls Fkk;jkbM dh vkRegR;k Hkh dgrs gSaA 
 

feDfeDfeDfeDlhMsek %lhMsek %lhMsek %lhMsek % ;g jksx FkkbjkfDlu dh deh ls O;Ldksa eas gksrk gSA bleas cky 

>M+rs gSaA Ropk <hyh iM+ tkrh gS rFkk Qwy tkrh gSA gkasB vkSj iydsa eksVh gks 

tkrh gS da/kksa dh fØ;k'khyrk ?kV tkrh gSA 'kjhj Qwyk gqvk fn[krk gSA 

 
¼Fkk;jkbM xazFkh dh lgh fLFkfr fy[kus ij 01 vad ,oa gkf'keksVks jksx o.kZu ij ¼Fkk;jkbM xazFkh dh lgh fLFkfr fy[kus ij 01 vad ,oa gkf'keksVks jksx o.kZu ij ¼Fkk;jkbM xazFkh dh lgh fLFkfr fy[kus ij 01 vad ,oa gkf'keksVks jksx o.kZu ij ¼Fkk;jkbM xazFkh dh lgh fLFkfr fy[kus ij 01 vad ,oa gkf'keksVks jksx o.kZu ij 

02 vad rFkk feDlhMsek jksx o.kZu ij 02 vad bl izdkj dqy 05 vaad izkIr 02 vad rFkk feDlhMsek jksx o.kZu ij 02 vad bl izdkj dqy 05 vaad izkIr 02 vad rFkk feDlhMsek jksx o.kZu ij 02 vad bl izdkj dqy 05 vaad izkIr 02 vad rFkk feDlhMsek jksx o.kZu ij 02 vad bl izdkj dqy 05 vaad izkIr 

gkasxsA½gkasxsA½gkasxsA½gkasxsA½    
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mmmm----14141414    ,M~l ¼AIDS½ dk iwjk uke ,Dok;MZ bE;wuks MsQhfl,Ulh flUMªkse gSA bldk 

irk loZizFke vesfjdk eas lu~ 1981 eas yxkA ;g jDr lapj.k] tufud ekxZ 

ekrk ls f'k'kq eas QSyus okyk ySafxd lalxZtU; jksx gSA ftlls izfrjks/kd {kerk 

u"V gks tkrh gSA 
 

ok;jl ¼ok;jl ¼ok;jl ¼ok;jl ¼Virus ½ %½ %½ %½ % g~;weu bE;wuks fo"kk.kqA 
 

y{k.k %y{k.k %y{k.k %y{k.k % ,M~l ds laØe.k ds QyLo:i vU; fyEQkslkbM dks lfØ; djus okyh 

lgk;d ^Vh* dksf'kdkvksa dh la[;k eas Hkkjh deh vkrh gSA mxz :i ls ihfM+r 

vf/kdka'k O;fDr rhu o"kZ ds Hkhrj gh vU; laaØe.kksa ;k dSalj ds dkj.k ej 

tkrs gSaA blls efLr"d dks Hkkjh {kfr igqapkrs gSa vkSj og Le`fr [kks nsrk gSA 
 

mipkj %mipkj %mipkj %mipkj %    vHkh rd bl jksx ds fuokj.k ds fy;s dksbZ mipkj ugha gSA ,d ckj 

;g jksx gksus ij ml O;fDr dk cpuk vlaHko gSA fQj Hkh izfrj{kk mRrstu fof/k 

}kjk 'kjhj eas bl fo"kk.kq fujks/kd dksf'kdkvksa dh la[;k eas o`f) dh tk ldrh 

gSA    
 

laØe.k %laØe.k %laØe.k %laØe.k %    

,Ml dk izlkj.k eq[;r% pkj rjh,Ml dk izlkj.k eq[;r% pkj rjh,Ml dk izlkj.k eq[;r% pkj rjh,Ml dk izlkj.k eq[;r% pkj rjhdksa ls gksrdksa ls gksrdksa ls gksrdksa ls gksrk gS &k gS &k gS &k gS &    

1- vuSfrd ;kSu laca/kksa ds dkj.k lokZf/kd QSyrk gSA 

2- ,M~l ihfM+r O;fDr dk jDr nwljs LoLFk O;fDr dks p<+kus ls QSyrk gSA 

3- ,M~l ls ihfM+r xHkZorh efgyk ds fo"kk.kq Hkwz.k dks laØfer djrs gSaA 

4- ,pvkbZoh ls laØfer bUtsD'ku dh lqbZ dk mi;ksx djus lsA 

¼¼¼¼,M~l dk iwjk uke fy[kus o dkjd dk uke fy[kus ij ,M~l dk iwjk uke fy[kus o dkjd dk uke fy[kus ij ,M~l dk iwjk uke fy[kus o dkjd dk uke fy[kus ij ,M~l dk iwjk uke fy[kus o dkjd dk uke fy[kus ij ½ - ½ vadvadvadvad] y{k.k ij ] y{k.k ij ] y{k.k ij ] y{k.k ij 
1111½ vad] mipkj ij 1 vad] laØe.k ij 1 vad] mipkj ij 1 vad] laØe.k ij 1 vad] mipkj ij 1 vad] laØe.k ij 1 vad] mipkj ij 1 vad] laØe.k ij 1½ vad] dqy 05 vad izkIr gksaxsA vad] dqy 05 vad izkIr gksaxsA vad] dqy 05 vad izkIr gksaxsA vad] dqy 05 vad izkIr gksaxsA½½½½    
 

vFkokvFkokvFkokvFkok    

mmmm----    'kkjhfjd fodkl &'kkjhfjd fodkl &'kkjhfjd fodkl &'kkjhfjd fodkl &    

1- Hkkj eas o`f) gksrh gSA 
2- yackbZ eas rhozrk eas o`f) gksrh gSA 
3- ek¡lisf'k;ksa eas n`<+rk vkrh gSA 
4- 'kkjhfjd <kapk etcwr djrk gSA 
5- f}rh;d ySafxd y{k.kksa dk fodkl gksrk gSA 
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ekufld fodkl &ekufld fodkl &ekufld fodkl &ekufld fodkl &    

1- cqf) dk fodkl gksrk gSA 

2- dYiuk o fnok LoIuksa dh cgqyrk gksrh gSA 

3- lkspus] le>us dh 'kfDr easa o`f) gksrh gSA 

4- rdZ 'kfDr dk fodkl gksrk gSA 

5- ekufld ftKklk dk fodkl gksrk gSA 

¼¼¼¼,d&,d 'kkjhfjd ,oa ekufld ifjorZu fy[kus ij 01&01 vad izkIr gksaxs] ,d&,d 'kkjhfjd ,oa ekufld ifjorZu fy[kus ij 01&01 vad izkIr gksaxs] ,d&,d 'kkjhfjd ,oa ekufld ifjorZu fy[kus ij 01&01 vad izkIr gksaxs] ,d&,d 'kkjhfjd ,oa ekufld ifjorZu fy[kus ij 01&01 vad izkIr gksaxs] 
dqy 05 vad izkIr gksaxsdqy 05 vad izkIr gksaxsdqy 05 vad izkIr gksaxsdqy 05 vad izkIr gksaxs½½½½    
    
mmmm----15151515    Xykbdksfyfll Xykbdksfyfll Xykbdksfyfll Xykbdksfyfll EMP ekxZ &ekxZ &ekxZ &ekxZ &    

    

    
¼¼¼¼Xywdksl ls ik;:fod vEy cuus rd dh fØ;k eas inkFkksZa ds uke fy[kus ij Xywdksl ls ik;:fod vEy cuus rd dh fØ;k eas inkFkksZa ds uke fy[kus ij Xywdksl ls ik;:fod vEy cuus rd dh fØ;k eas inkFkksZa ds uke fy[kus ij Xywdksl ls ik;:fod vEy cuus rd dh fØ;k eas inkFkksZa ds uke fy[kus ij 
02 vad] 02 vad] 02 vad] 02 vad] ATP, ADP, NAD, NADH2, H2O ,oa ,Utkbeksa ds,oa ,Utkbeksa ds,oa ,Utkbeksa ds,oa ,Utkbeksa ds uke ij 02 vad lgh  uke ij 02 vad lgh  uke ij 02 vad lgh  uke ij 02 vad lgh 
fLFkfr n'kkZus ij 02 vad lgh iFk cukus ij dqy 06 vad izkIr gksaxsAfLFkfr n'kkZus ij 02 vad lgh iFk cukus ij dqy 06 vad izkIr gksaxsAfLFkfr n'kkZus ij 02 vad lgh iFk cukus ij dqy 06 vad izkIr gksaxsAfLFkfr n'kkZus ij 02 vad lgh iFk cukus ij dqy 06 vad izkIr gksaxsA½½½½    
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vFkokvFkokvFkokvFkok    

    
dsfYou pØ ds nkSjku dkcZu dk iFk &dsfYou pØ ds nkSjku dkcZu dk iFk &dsfYou pØ ds nkSjku dkcZu dk iFk &dsfYou pØ ds nkSjku dkcZu dk iFk &    

    
    
¼¼¼¼dkcZuhdj.k ij 01 vad] vipu ij 02 vad] gsDlkst 'kdZjk fuekZ.k 02 vad] dkcZuhdj.k ij 01 vad] vipu ij 02 vad] gsDlkst 'kdZjk fuekZ.k 02 vad] dkcZuhdj.k ij 01 vad] vipu ij 02 vad] gsDlkst 'kdZjk fuekZ.k 02 vad] dkcZuhdj.k ij 01 vad] vipu ij 02 vad] gsDlkst 'kdZjk fuekZ.k 02 vad] 

fjcqykst QkLQsV ds iqu% fuekZ.k ij ,d vad dqy 06 vad fjcqykst QkLQsV ds iqu% fuekZ.k ij ,d vad dqy 06 vad fjcqykst QkLQsV ds iqu% fuekZ.k ij ,d vad dqy 06 vad fjcqykst QkLQsV ds iqu% fuekZ.k ij ,d vad dqy 06 vad izkIr gksaxsAizkIr gksaxsAizkIr gksaxsAizkIr gksaxsA½½½½    
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mmmm----16161616    izdk'k la'ys"k.k %izdk'k la'ys"k.k %izdk'k la'ys"k.k %izdk'k la'ys"k.k %    

ikS/kksa ds DyksjksfQy vFkok izdk'k la'ys"kh dksf'kdkvksa }kjk lw;Z ds izdk'k 

dh mifLFkfr eas CO2 ,oa H2O ¼ty½ ls fØ;k djds dkcksZgkbMªsV ds fuekZ.k djus 

dh izfØ;k dks izdk'k la'ys"k.k dgrs gSaA 

 
Light 

6CO2 + 12H2O  ----------------> C6H12O6 + 6O2 + 6H2O + 673 K.Cal 
         Chlorophyll 
 

 

    
izdk'k la'ys"k.kizdk'k la'ys"k.kizdk'k la'ys"k.kizdk'k la'ys"k.k    

    
egRo %egRo %egRo %egRo %    

1- blds }kjk iks/ks Lo;a rFkk ifjra= ds 'ks"k lHkh thoksa ds fy;s Hkkstu dk 

fuekZ.k djrs gSaA 

2- izdk'kh; ÅtkZ dks jklk;fud ÅtkZ ds :i eas laxzfgr djrs gSaA 

3- CO2 dk mi;ksx dj xzhu gkml ds dqizHkkoksa ls j{kk djrh gSA 

4- izdk'k la'ys"k.k ds QyLo:i gh vkS|ksfxd ikS/ks] ,sYdsyk;t] jcM+] js'ks] 

xksan vkfn inkFkZ izkIr gksrs gSaA 
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5- ok;qeaMy dh CO2 dks vo'kksf"kr dj O2 eqDr djrs gSaA bl izdkj CO2 vkSj 

O2 dk larqyu cuk;s j[krs gSaA 

¼izdk'k la'ys"k.k dh ifjHkk"kk o lehdj.k fy[kus ij 02 vad] js[kkfp= cukus ¼izdk'k la'ys"k.k dh ifjHkk"kk o lehdj.k fy[kus ij 02 vad] js[kkfp= cukus ¼izdk'k la'ys"k.k dh ifjHkk"kk o lehdj.k fy[kus ij 02 vad] js[kkfp= cukus ¼izdk'k la'ys"k.k dh ifjHkk"kk o lehdj.k fy[kus ij 02 vad] js[kkfp= cukus 
ij 01 vad] ukekadu ij 01 vad] egRo fy[kus ij 02 vad izkIr gksaxsA½ij 01 vad] ukekadu ij 01 vad] egRo fy[kus ij 02 vad izkIr gksaxsA½ij 01 vad] ukekadu ij 01 vad] egRo fy[kus ij 02 vad izkIr gksaxsA½ij 01 vad] ukekadu ij 01 vad] egRo fy[kus ij 02 vad izkIr gksaxsA½    
 

vFkokvFkokvFkokvFkok    

mmmm---- GM  [kk| &[kk| &[kk| &[kk| &    

vkuqokaf'kd :i ls :ikUrfjr Qlyksa ls mRikfnr [kk| inkFkksZa dks GM 

[kk| dgrs gSaA ;g Hkkstu ds ijaijkxr :i ls fodflr fdLeksa ls mRikfnr 

Hkkstu ds fcuk xq.kksa eas fHkUu gSA 

1- GM [kk| inkFkksaZ eas izfr tSfod izfrjks/kh thu ik;s tkrs gSaA  

2- bueas Vªkalthoksa }kjk mRikfnr izksVhu ikbZ tkrh gSA mnkgj.k Gy izksVhu 

izeq[k GM QlyA 
 

1- eDdk %eDdk %eDdk %eDdk % vkuqokaf'kd :i ls :ikarfjr thuksa dk lekos'k fd;k x;k gSA 

ftues ihM+dksa ,oa jksxksa ds fy;s izfrjks/kdrk ik;h tkrh gSA 

2- QykSj vkSj VekVj %QykSj vkSj VekVj %QykSj vkSj VekVj %QykSj vkSj VekVj % ;g izFke GM [kk| gSA bu VekVjksa eas dSukekbflu 

tSls izfrtSfod ds fy;s izfrjks/kdrk ikbZ tkrh gSA 

3- jjjjsi vk;y lhM %si vk;y lhM %si vk;y lhM %si vk;y lhM % ;g ,d u;k ikni gSA ftueas okL; uke [kjirokjuk'kh 

ds izfr izfrjks/kdrk ikbZ tkrh gSA 

4- /kku %/kku %/kku %/kku % vUrjkZ"Vªh; Hkkjrh; oSKkfudksa us Ård laoZ/ku rFkk tSo rduhd ds 

leUo; ls izks&foVkfeu ;qDr lqugjk pkoy fdLe dks fodflr fd;kA 
 

ykHk %ykHk %ykHk %ykHk %    

1- GM Qlysa Qlyh ikS/kksa eas okafNr QhuksVkbi y{k.k mRiUu gksrs gSaA 

2- bueas fof'k"V tSo jklk;fud iFk okys ikS/kksa dk la'ys"k.k gksrk gSA 

3- bu Qlyksa eas iwoZ eas mifLFkr thu dh vfHkO;fDr dks jksdus eas lgk;rk 

feyrh gSA 
 

¼¼¼¼GM  [kk| ds o.kZu eas dksbZ 02 fcUnq nsus ij 0[kk| ds o.kZu eas dksbZ 02 fcUnq nsus ij 0[kk| ds o.kZu eas dksbZ 02 fcUnq nsus ij 0[kk| ds o.kZu eas dksbZ 02 fcUnq nsus ij 02 vad] pkj Qlyksa dk o.kZu djus 2 vad] pkj Qlyksa dk o.kZu djus 2 vad] pkj Qlyksa dk o.kZu djus 2 vad] pkj Qlyksa dk o.kZu djus 
ij 02 vad] pkj Qlyksa dk o.kZu djus ij 02 vad o pkj ykHk fy[kus ij 02 ij 02 vad] pkj Qlyksa dk o.kZu djus ij 02 vad o pkj ykHk fy[kus ij 02 ij 02 vad] pkj Qlyksa dk o.kZu djus ij 02 vad o pkj ykHk fy[kus ij 02 ij 02 vad] pkj Qlyksa dk o.kZu djus ij 02 vad o pkj ykHk fy[kus ij 02 
vad izkIr gksaxsA dqy 06 vad izkIr gksaxsvad izkIr gksaxsA dqy 06 vad izkIr gksaxsvad izkIr gksaxsA dqy 06 vad izkIr gksaxsvad izkIr gksaxsA dqy 06 vad izkIr gksaxs½½½½ 


