
iz'u&i= CywfizUViz'u&i= CywfizUViz'u&i= CywfizUViz'u&i= CywfizUV    
BLUE PRINT OF QUESTION PAPER 

 
d{kk %& d{kk %& d{kk %& d{kk %& XI    ijhijhijhijh{kk % gk;j lsd.Mjh{kk % gk;j lsd.Mjh{kk % gk;j lsd.Mjh{kk % gk;j lsd.Mjh                    iw.kkZad %& 75iw.kkZad %& 75iw.kkZad %& 75iw.kkZad %& 75    

fo"k; %& tho foKku fo"k; %& tho foKku fo"k; %& tho foKku fo"k; %& tho foKku                                         le; % 3 ?k.Vsle; % 3 ?k.Vsle; % 3 ?k.Vsle; % 3 ?k.Vs    

 
vadokj iz'uksa dh la[;kvadokj iz'uksa dh la[;kvadokj iz'uksa dh la[;kvadokj iz'uksa dh la[;k llll----

ØØØØ---- 
bdkbZbdkbZbdkbZbdkbZ bdkbZ ij bdkbZ ij bdkbZ ij bdkbZ ij 

vkoafVr vkoafVr vkoafVr vkoafVr 
vadvadvadvad 

oLrqfu"B oLrqfu"B oLrqfu"B oLrqfu"B 
iz'u  iz'u  iz'u  iz'u      
1 vad1 vad1 vad1 vad 4 vad4 vad4 vad4 vad 5 vad5 vad5 vad5 vad 6 vad6 vad6 vad6 vad 

dqy iz'udqy iz'udqy iz'udqy iz'u 

1- tSfod lalkj ,oa i;kZoj.k  

 

10 02 2 & & 2 

2- thou dh fofo/krk  

 

15 04 & 1 1 2 

3- dksf'kdk rFkk dksf'kdk 
foHkktu 
 

15 04 & 1 1 2 

4- vuqokaf'kdh  

 

15 05 & 2 & 2 

5- cgqdksf'kdh;rk ikni rFkk 
tUrq thou  
 

20 5 1 1 1 3 

 ;ksx ¾;ksx ¾;ksx ¾;ksx ¾    75757575    ¼20½¼20½¼20½¼20½    
¾ 4¾ 4¾ 4¾ 4    

03030303    05050505    03030303    11111111$4¾154¾154¾154¾15    

 

funsZ'k %&funsZ'k %&funsZ'k %&funsZ'k %&        

1- iz'u Øekad 1 ls 4 rd oLrqfu"B iz'u gksxsa ftlds vUrxZr fjDr LFkkuksa dh iwfrZ] 

lR;@vlR;] ,d 'kCn esa mRrj] tksM+h cukuk rFkk lgh fodYi dk p;u vkfn ds 

iz'u gksxsaA izR;sd iz'u esa 5 vad fu/kkZfjr gSA  

2- oLrqfu"B iz'uksa dks NksM+dj lHkh iz'uksa esa fodYi dk izko/kku j[kk tk;sA ;g fodYi 

 leku bdkbZ ls rFkk ;Fkk laHko leku dfBukbZ Lrj okys gksus pkfg,A 

3- dfBukbZ Lrj & 40% ljy iz'u] 45% lkekU; iz'u]    15% dfBu iz'u  
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izkn'kZ iz’u i= &2007&2008izkn'kZ iz’u i= &2007&2008izkn'kZ iz’u i= &2007&2008izkn'kZ iz’u i= &2007&2008    

Tkho foKku Tkho foKku Tkho foKku Tkho foKku     

d{kk&  d{kk&  d{kk&  d{kk&  XI 
iw.kkZd % 75 vadiw.kkZd % 75 vadiw.kkZd % 75 vadiw.kkZd % 75 vad                                    le;& 3 ?k.Vkle;& 3 ?k.Vkle;& 3 ?k.Vkle;& 3 ?k.Vk    

                                        dqy iz’u la[;k % 15 dqy iz’u la[;k % 15 dqy iz’u la[;k % 15 dqy iz’u la[;k % 15     

funsZ’k funsZ’k funsZ’k funsZ’k %&%&%&%&    1111----    lHkh iz’uksa ds mÙkj fyf[k, A lHkh iz’uksa ds mÙkj fyf[k, A lHkh iz’uksa ds mÙkj fyf[k, A lHkh iz’uksa ds mÙkj fyf[k, A     

        2222----    iz’u Øekad 1 ls 4 rd oLrqfu"B iz’u gS izR;sd iz’u ds vUrxZr 5 mi  iz’u Øekad 1 ls 4 rd oLrqfu"B iz’u gS izR;sd iz’u ds vUrxZr 5 mi  iz’u Øekad 1 ls 4 rd oLrqfu"B iz’u gS izR;sd iz’u ds vUrxZr 5 mi  iz’u Øekad 1 ls 4 rd oLrqfu"B iz’u gS izR;sd iz’u ds vUrxZr 5 mi      

iz’u gSa Aiz’u gSa Aiz’u gSa Aiz’u gSa A    

        3333----    iz’u iz’u iz’u iz’u ØaØaØaØa---- 5 ls 15 rd izR;sd iz’u esa vkUrfjd fodYi fn, x, gSa A 5 ls 15 rd izR;sd iz’u esa vkUrfjd fodYi fn, x, gSa A 5 ls 15 rd izR;sd iz’u esa vkUrfjd fodYi fn, x, gSa A 5 ls 15 rd izR;sd iz’u esa vkUrfjd fodYi fn, x, gSa A    

        4444----    iz’uksa ds mÙkj fo’ks"k funsZ’kkuqlkj fyf[k, Aiz’uksa ds mÙkj fo’ks"k funsZ’kkuqlkj fyf[k, Aiz’uksa ds mÙkj fo’ks"k funsZ’kkuqlkj fyf[k, Aiz’uksa ds mÙkj fo’ks"k funsZ’kkuqlkj fyf[k, A    

iz'u Øiz'u Øiz'u Øiz'u Ø----    1111----    fn, x, fodYiksa esa ls lgh mÙkj NkaVdj viuh mÙkj iqfLrdk esa fyf[k, %&fn, x, fodYiksa esa ls lgh mÙkj NkaVdj viuh mÙkj iqfLrdk esa fyf[k, %&fn, x, fodYiksa esa ls lgh mÙkj NkaVdj viuh mÙkj iqfLrdk esa fyf[k, %&fn, x, fodYiksa esa ls lgh mÙkj NkaVdj viuh mÙkj iqfLrdk esa fyf[k, %&    

        vvvv----    thok’eksa dk v/;;u D;k dgykrk gSa %thok’eksa dk v/;;u D;k dgykrk gSa %thok’eksa dk v/;;u D;k dgykrk gSa %thok’eksa dk v/;;u D;k dgykrk gSa % 

(i) oxhZdh (iI) csDVhjh;kykWth (iii)  thjks.VksykWth (iv) isfy.VksykWth 

 

cccc----    dkSu lk inkFkZ dkSu lk inkFkZ dkSu lk inkFkZ dkSu lk inkFkZ ikni ikni ikni ikni dksf’kdk dksf’kdk dksf’kdk dksf’kdk ffffHkÙkh esa ugha ik;k tkrk %HkÙkh esa ugha ik;k tkrk %HkÙkh esa ugha ik;k tkrk %HkÙkh esa ugha ik;k tkrk %    

(i) lsY;wykst (ii) fyXfuu  (iii) isfDVu  (iv) izksfVu 

 

llll----    QuZ izksFksyl gksrk gS %QuZ izksFksyl gksrk gS %QuZ izksFksyl gksrk gS %QuZ izksFksyl gksrk gS %    

(i) vxqf.kr  (ii) f}xqf.kr  (iii) f=xqf.kr  (iv) LiksjksQkbV 

 

nnnn----    thok.kq ftlds iwjs 'kjhj ij d’kkfHkdk,sa gksa mls dgrs gS %thok.kq ftlds iwjs 'kjhj ij d’kkfHkdk,sa gksa mls dgrs gS %thok.kq ftlds iwjs 'kjhj ij d’kkfHkdk,sa gksa mls dgrs gS %thok.kq ftlds iwjs 'kjhj ij d’kkfHkdk,sa gksa mls dgrs gS %    

(i) eksuksVªkbdl (ii) ,EQhVªkbdl  (iii) isfjVªkbdl (iv) ,Vªkbdl 

 

bbbb----    dkSu lk jksx vuqokaf’kd gksrk gS %dkSu lk jksx vuqokaf’kd gksrk gS %dkSu lk jksx vuqokaf’kd gksrk gS %dkSu lk jksx vuqokaf’kd gksrk gS %    

(i) gheksQhfy;k (ii) isfp’k  (iii) Iysx  (iv) risfnd 
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iziziziz'u Ø'u Ø'u Ø'u Ø---- 2 2 2 2----    lgh mÙkj NkaVdj fjDr LFkkuklgh mÙkj NkaVdj fjDr LFkkuklgh mÙkj NkaVdj fjDr LFkkuklgh mÙkj NkaVdj fjDr LFkkuksa dh iwfrZ dhft, %sa dh iwfrZ dhft, %sa dh iwfrZ dhft, %sa dh iwfrZ dhft, %    

vvvv----    fuEu esfuEu esfuEu esfuEu esa ls a ls a ls a ls ---------------------------------------------------------------------------- ekuo dk  ekuo dk  ekuo dk  ekuo dk vo’ks"kh vax ugha gSa Avo’ks"kh vax ugha gSa Avo’ks"kh vax ugha gSa Avo’ks"kh vax ugha gSa A    

(i) fues"kd f>Yyh(ii) iwPN d’ks:  (iii) visafMDl (iv) XyksfVl 

cccc----    tUrq dksf’kdk esa rdqZ rUrqvksa dk fuekZ.k tUrq dksf’kdk esa rdqZ rUrqvksa dk fuekZ.k tUrq dksf’kdk esa rdqZ rUrqvksa dk fuekZ.k tUrq dksf’kdk esa rdqZ rUrqvksa dk fuekZ.k -------------------------------------------------------------------- ls gksrk gS A ls gksrk gS A ls gksrk gS A ls gksrk gS A    

(i) lsf.Vª;ksy (ii) ls.Vªksfe;j  (iii) dsUnzd (iv) ekbVªksdksf.Mª;k 

llll----    izksVhu la’ys"k.k izksVhu la’ys"k.k izksVhu la’ys"k.k izksVhu la’ys"k.k ------------------------------------------------------------------------------------ esa gksrk gSa A esa gksrk gSa A esa gksrk gSa A esa gksrk gSa A    

(i) ls.Vªkslkse (ii) Øksekslkse  (iii) ekbVªksdksf.Mª;k (iv) jkbZckslkse 

nnnn----    MhMhMhMh----,u,u,u,u----,,,,----    ------------------------------------------------------------------------------------------------------------ esa mifLFkr gksrk gS A  esa mifLFkr gksrk gS A  esa mifLFkr gksrk gS A  esa mifLFkr gksrk gS A     

(i) dsoy gfjr yod (ii) dsoy ekbVªksdksf.Mª;k (iii) dsoy U;wdfy;al  

(iv) mi;qZDr lHkh  

bbbb----    uXu cht uXu cht uXu cht uXu cht ------------------------------------------------------------------------ esa ik, tkrs gSa A esa ik, tkrs gSa A esa ik, tkrs gSa A esa ik, tkrs gSa A    

(i) 'kSoky (ii) VsfjMksQkbVk  (iii) ,Uth;ksLieZ (iv) ftXuksLieZ 

iziziziz'u Ø'u Ø'u Ø'u Ø----    3333----    lgh tksMh cukb;s %lgh tksMh cukb;s %lgh tksMh cukb;s %lgh tksMh cukb;s %    

    

iz'u Øiz'u Øiz'u Øiz'u Ø----    4444    ,d 'kCn esa mÙkj fyf[k, %,d 'kCn esa mÙkj fyf[k, %,d 'kCn esa mÙkj fyf[k, %,d 'kCn esa mÙkj fyf[k, %    

(i) dksf’kdk nzoh; vuqokaf’kd ,ddksa dks tks dksf’kdk ds dsUnz dks ckgj 

fLFkr gksrs gS D;k dgykrs gSa A  

(ii) fdl jksx esa vfLFk;ka xydj dksey] detksj vkSj Hkaxqj gks tkrh gS A  

(iii) os izfØ;k ftlds }kjk thUl ,d xq.klw= ls vius nwljs letkr 

xq.klw= ij mifLFkr thuksa ds lkFk vnyk cnyh djrs gSa D;k dgykrh 

gSa A 

(iv) dy’k ikni ,oa ;wVªhD;ksysfj;k fdl izdkj ds ikS/ks gSa A 

(v) ml rduhd dk uke fyf[k, ftlls Hkzw.k esa vuqokaf’kd vfu;feRrvksa 

dk ijh{k.k fd;k tkrk gS A  
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fof’k"V funsZ’k % iz’u Øekad 5 ls 7 rd y?kq mÙkjh; iz’u gS] izR;sd iz’u dk mÙkfof’k"V funsZ’k % iz’u Øekad 5 ls 7 rd y?kq mÙkjh; iz’u gS] izR;sd iz’u dk mÙkfof’k"V funsZ’k % iz’u Øekad 5 ls 7 rd y?kq mÙkjh; iz’u gS] izR;sd iz’u dk mÙkfof’k"V funsZ’k % iz’u Øekad 5 ls 7 rd y?kq mÙkjh; iz’u gS] izR;sd iz’u dk mÙkj vf/kdre j vf/kdre j vf/kdre j vf/kdre 

75 'kCnksa esa fyf[k, A izR;sd lgh mÙkj ij fu/kkZfjr vad 4 gS A 75 'kCnksa esa fyf[k, A izR;sd lgh mÙkj ij fu/kkZfjr vad 4 gS A 75 'kCnksa esa fyf[k, A izR;sd lgh mÙkj ij fu/kkZfjr vad 4 gS A 75 'kCnksa esa fyf[k, A izR;sd lgh mÙkj ij fu/kkZfjr vad 4 gS A     

    

iz’u Øiz’u Øiz’u Øiz’u Ø----    5555----        vuqdwyu ls vki D;k le>rs gSa A vuqvuqdwyu ls vki D;k le>rs gSa A vuqvuqdwyu ls vki D;k le>rs gSa A vuqvuqdwyu ls vki D;k le>rs gSa A vuqdwydwydwydwyuuuu ds izdkjksa ds uke fyf[k, A  ds izdkjksa ds uke fyf[k, A  ds izdkjksa ds uke fyf[k, A  ds izdkjksa ds uke fyf[k, A 

vYidkfyd vuqdwyu dks mnkgj.k nsdj le>kb;s AvYidkfyd vuqdwyu dks mnkgj.k nsdj le>kb;s AvYidkfyd vuqdwyu dks mnkgj.k nsdj le>kb;s AvYidkfyd vuqdwyu dks mnkgj.k nsdj le>kb;s A    

vFkokvFkokvFkokvFkok    

        ok;jl ltho vkSj futhZo ds chp dh dM+h gS A bl dFkok;jl ltho vkSj futhZo ds chp dh dM+h gS A bl dFkok;jl ltho vkSj futhZo ds chp dh dM+h gS A bl dFkok;jl ltho vkSj futhZo ds chp dh dM+h gS A bl dFku dh iqf"V dhft, A u dh iqf"V dhft, A u dh iqf"V dhft, A u dh iqf"V dhft, A     

iz’u Øiz’u Øiz’u Øiz’u Ø----    6666----    ofudj.k D;k gS A lkeqnkf;d ;k lkekftd okfudh ds mn~ns’; fyf[k, A ofudj.k D;k gS A lkeqnkf;d ;k lkekftd okfudh ds mn~ns’; fyf[k, A ofudj.k D;k gS A lkeqnkf;d ;k lkekftd okfudh ds mn~ns’; fyf[k, A ofudj.k D;k gS A lkeqnkf;d ;k lkekftd okfudh ds mn~ns’; fyf[k, A     

vFkokvFkokvFkokvFkok    

        iznw"k.k fdls dgrs gSa A iznw"k.k ds izdkjksa dk uke o thoksa ij ok;q iznw"k.k ds iznw"k.k fdls dgrs gSa A iznw"k.k ds izdkjksa dk uke o thoksa ij ok;q iznw"k.k ds iznw"k.k fdls dgrs gSa A iznw"k.k ds izdkjksa dk uke o thoksa ij ok;q iznw"k.k ds iznw"k.k fdls dgrs gSa A iznw"k.k ds izdkjksa dk uke o thoksa ij ok;q iznw"k.k ds     

izHkko fyf[k, AizHkko fyf[k, AizHkko fyf[k, AizHkko fyf[k, A    

iz’u Øiz’u Øiz’u Øiz’u Ø----    7777----    ewlyk tM+ dks ifjHkkf"kr dhft, rFkk Hkkstewlyk tM+ dks ifjHkkf"kr dhft, rFkk Hkkstewlyk tM+ dks ifjHkkf"kr dhft, rFkk Hkkstewlyk tM+ dks ifjHkkf"kr dhft, rFkk Hkkstu laxzfgr djus ds fy, ewlyk tM+ ds u laxzfgr djus ds fy, ewlyk tM+ ds u laxzfgr djus ds fy, ewlyk tM+ ds u laxzfgr djus ds fy, ewlyk tM+ ds 

:ikUrj dk o.kZu dhft, A :ikUrj dk o.kZu dhft, A :ikUrj dk o.kZu dhft, A :ikUrj dk o.kZu dhft, A     

vFkokvFkokvFkokvFkok    

        ikS/ks esa fLFkfr ds vk/kkj ij foHkT;ksrdh mÙkdksa ds izdkjksa dk o.kZu dhft, A ikS/ks esa fLFkfr ds vk/kkj ij foHkT;ksrdh mÙkdksa ds izdkjksa dk o.kZu dhft, A ikS/ks esa fLFkfr ds vk/kkj ij foHkT;ksrdh mÙkdksa ds izdkjksa dk o.kZu dhft, A ikS/ks esa fLFkfr ds vk/kkj ij foHkT;ksrdh mÙkdksa ds izdkjksa dk o.kZu dhft, A     

            

fof’k"V funsZ’k %fof’k"V funsZ’k %fof’k"V funsZ’k %fof’k"V funsZ’k %    iz’u Øekad 8 ls 12 rd nh?kZ mÙkjh; iz’u gS A izR;sd iz’u dk mÙkj iz’u Øekad 8 ls 12 rd nh?kZ mÙkjh; iz’u gS A izR;sd iz’u dk mÙkj iz’u Øekad 8 ls 12 rd nh?kZ mÙkjh; iz’u gS A izR;sd iz’u dk mÙkj iz’u Øekad 8 ls 12 rd nh?kZ mÙkjh; iz’u gS A izR;sd iz’u dk mÙkj 

vf/kdre 150 'kCnksa evf/kdre 150 'kCnksa evf/kdre 150 'kCnksa evf/kdre 150 'kCnksa esa fyf[k, A izR;sd lgh mÙkj ij fu/kkZfjr vad 5 gSa A sa fyf[k, A izR;sd lgh mÙkj ij fu/kkZfjr vad 5 gSa A sa fyf[k, A izR;sd lgh mÙkj ij fu/kkZfjr vad 5 gSa A sa fyf[k, A izR;sd lgh mÙkj ij fu/kkZfjr vad 5 gSa A     

    

iz’u Øiz’u Øiz’u Øiz’u Ø----    8888    dhV Hk{kh ikS/ks fdls dgrs gSa A ;g viuk Hkkstu fdl izdkj izkIr djrs gSa dy’k dhV Hk{kh ikS/ks fdls dgrs gSa A ;g viuk Hkkstu fdl izdkj izkIr djrs gSa dy’k dhV Hk{kh ikS/ks fdls dgrs gSa A ;g viuk Hkkstu fdl izdkj izkIr djrs gSa dy’k dhV Hk{kh ikS/ks fdls dgrs gSa A ;g viuk Hkkstu fdl izdkj izkIr djrs gSa dy’k     

ikni dks mnkgj.k nsdj lekikni dks mnkgj.k nsdj lekikni dks mnkgj.k nsdj lekikni dks mnkgj.k nsdj lek>k>k>k>kb;sb;sb;sb;s A A A A    

vFkokvFkokvFkokvFkok    

gjcsfj;e fdls dgrs gS A bldk mn~ns’; ,oa gjcsfj;e rS;kj djus dh fof/k ds gjcsfj;e fdls dgrs gS A bldk mn~ns’; ,oa gjcsfj;e rS;kj djus dh fof/k ds gjcsfj;e fdls dgrs gS A bldk mn~ns’; ,oa gjcsfj;e rS;kj djus dh fof/k ds gjcsfj;e fdls dgrs gS A bldk mn~ns’; ,oa gjcsfj;e rS;kj djus dh fof/k ds 

ckjs esa fyf[k, A ckjs esa fyf[k, A ckjs esa fyf[k, A ckjs esa fyf[k, A     

iz’u Øiz’u Øiz’u Øiz’u Ø----    9999    ls.Vªksfe;j dh fLFkfr ds vk/kkj ij xq.klw=ksa ds izdkj le>kb;sa Als.Vªksfe;j dh fLFkfr ds vk/kkj ij xq.klw=ksa ds izdkj le>kb;sa Als.Vªksfe;j dh fLFkfr ds vk/kkj ij xq.klw=ksa ds izdkj le>kb;sa Als.Vªksfe;j dh fLFkfr ds vk/kkj ij xq.klw=ksa ds izdkj le>kb;sa A    

vFkokvFkokvFkokvFkok    

        euq"; esa fyax fu/kkZj.k fdl izdkj gksrk gS A js[kk fp= }kjk le>kb;s Aeuq"; esa fyax fu/kkZj.k fdl izdkj gksrk gS A js[kk fp= }kjk le>kb;s Aeuq"; esa fyax fu/kkZj.k fdl izdkj gksrk gS A js[kk fp= }kjk le>kb;s Aeuq"; esa fyax fu/kkZj.k fdl izdkj gksrk gS A js[kk fp= }kjk le>kb;s A    
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iz’u Øiz’u Øiz’u Øiz’u Ø----    10101010----    lelw++++=h rFkk v)Zlw=h foHkktu esa vUrj fyf[k, Alelw++++=h rFkk v)Zlw=h foHkktu esa vUrj fyf[k, Alelw++++=h rFkk v)Zlw=h foHkktu esa vUrj fyf[k, Alelw++++=h rFkk v)Zlw=h foHkktu esa vUrj fyf[k, A    

vFkokvFkokvFkokvFkok    

        izksdfj;ksfVizksdfj;ksfVizksdfj;ksfVizksdfj;ksfVd rFkk ;wdsfj;ksfVd dksf’kdkd rFkk ;wdsfj;ksfVd dksf’kdkd rFkk ;wdsfj;ksfVd dksf’kdkd rFkk ;wdsfj;ksfVd dksf’kdkvksavksavksavksa esa vUrj fyf[k, A  esa vUrj fyf[k, A  esa vUrj fyf[k, A  esa vUrj fyf[k, A     

    

iz’u Øiz’u Øiz’u Øiz’u Ø----    11111111    f} ladj ØkWl fdls dgrs gSa A psdj cksMZ }kjkf} ladj ØkWl fdls dgrs gSa A psdj cksMZ }kjkf} ladj ØkWl fdls dgrs gSa A psdj cksMZ }kjkf} ladj ØkWl fdls dgrs gSa A psdj cksMZ }kjk 9%3%3%1 ds vuqikr dks le>kb;sA 9%3%3%1 ds vuqikr dks le>kb;sA 9%3%3%1 ds vuqikr dks le>kb;sA 9%3%3%1 ds vuqikr dks le>kb;sA    

vFkokvFkokvFkokvFkok    

        mRifjorZu D;k gS A mRifjorZu dh fo’ks"krka, ,oa dkj.k fyf[k, A mRifjorZu D;k gS A mRifjorZu dh fo’ks"krka, ,oa dkj.k fyf[k, A mRifjorZu D;k gS A mRifjorZu dh fo’ks"krka, ,oa dkj.k fyf[k, A mRifjorZu D;k gS A mRifjorZu dh fo’ks"krka, ,oa dkj.k fyf[k, A     

    

iz’u Øiz’u Øiz’u Øiz’u Ø---- 12 12 12 12    dsapw, dh ckg~k lajpuk dk lfp= odsapw, dh ckg~k lajpuk dk lfp= odsapw, dh ckg~k lajpuk dk lfp= odsapw, dh ckg~k lajpuk dk lfp= o.kZu dhft, A.kZu dhft, A.kZu dhft, A.kZu dhft, A    

vFkokvFkokvFkokvFkok    

        frypV~Vs dh ckg~k lajpuk dk lfp= o.kZu dhft, A frypV~Vs dh ckg~k lajpuk dk lfp= o.kZu dhft, A frypV~Vs dh ckg~k lajpuk dk lfp= o.kZu dhft, A frypV~Vs dh ckg~k lajpuk dk lfp= o.kZu dhft, A     

fof’k"V funsZ’k %fof’k"V funsZ’k %fof’k"V funsZ’k %fof’k"V funsZ’k %    iz’u Øekad 12iz’u Øekad 12iz’u Øekad 12iz’u Øekad 12 ls 1 ls 1 ls 1 ls 15555 rd nh?kZ mÙkjh; iz’u gS  rd nh?kZ mÙkjh; iz’u gS  rd nh?kZ mÙkjh; iz’u gS  rd nh?kZ mÙkjh; iz’u gS A izR;sd iz’u dk mÙkj A izR;sd iz’u dk mÙkj A izR;sd iz’u dk mÙkj A izR;sd iz’u dk mÙkj 

vf/kdre 200vf/kdre 200vf/kdre 200vf/kdre 200 'kCnksa esa fyf[k, A izR;sd lgh mÙkj ij fu/kkZfjr vad  'kCnksa esa fyf[k, A izR;sd lgh mÙkj ij fu/kkZfjr vad  'kCnksa esa fyf[k, A izR;sd lgh mÙkj ij fu/kkZfjr vad  'kCnksa esa fyf[k, A izR;sd lgh mÙkj ij fu/kkZfjr vad 6666 gSa A  gSa A  gSa A  gSa A     

    

iz’u Øiz’u Øiz’u Øiz’u Ø---- 13 13 13 13    izdh.o dh fØ;k fizdh.o dh fØ;k fizdh.o dh fØ;k fizdh.o dh fØ;k fof/k ds lEiw.kZ in Øe ls fy[kdj le>kb, dh fØ;k ds ckn of/k ds lEiw.kZ in Øe ls fy[kdj le>kb, dh fØ;k ds ckn of/k ds lEiw.kZ in Øe ls fy[kdj le>kb, dh fØ;k ds ckn of/k ds lEiw.kZ in Øe ls fy[kdj le>kb, dh fØ;k ds ckn 

izdh.o fdl voLFkk esa cp tkrs gSa A izdh.o fdl voLFkk esa cp tkrs gSa A izdh.o fdl voLFkk esa cp tkrs gSa A izdh.o fdl voLFkk esa cp tkrs gSa A     

vFkokvFkokvFkokvFkok    

ijklj.k ls vki D;k le>rs gSa A ijklj.k ijklj.k ls vki D;k le>rs gSa A ijklj.k ijklj.k ls vki D;k le>rs gSa A ijklj.k ijklj.k ls vki D;k le>rs gSa A ijklj.k dh fØ;k dks ,d iz;ksx }kjk dh fØ;k dks ,d iz;ksx }kjk dh fØ;k dks ,d iz;ksx }kjk dh fØ;k dks ,d iz;ksx }kjk 

le>kb, le>kb, le>kb, le>kb, A A A A     

    

iz’u Øiz’u Øiz’u Øiz’u Ø---- 14 14 14 14    Lik;jksxk;jk esa ySafxd iztuu dh fdlh ,d fof/k dks fp= }kjk le>kb;s A Lik;jksxk;jk esa ySafxd iztuu dh fdlh ,d fof/k dks fp= }kjk le>kb;s A Lik;jksxk;jk esa ySafxd iztuu dh fdlh ,d fof/k dks fp= }kjk le>kb;s A Lik;jksxk;jk esa ySafxd iztuu dh fdlh ,d fof/k dks fp= }kjk le>kb;s A     

vFkokvFkokvFkokvFkok    

            ekWl ds ekWl ds ekWl ds ekWl ds LiksjksQkbV ds fofHkUu Hkkxksa dk o.kZu dhft, rFkk ekWl dsIlwy dh LiksjksQkbV ds fofHkUu Hkkxksa dk o.kZu dhft, rFkk ekWl dsIlwy dh LiksjksQkbV ds fofHkUu Hkkxksa dk o.kZu dhft, rFkk ekWl dsIlwy dh LiksjksQkbV ds fofHkUu Hkkxksa dk o.kZu dhft, rFkk ekWl dsIlwy dh 

yEcor~ dkV dk fp= cukb, A yEcor~ dkV dk fp= cukb, A yEcor~ dkV dk fp= cukb, A yEcor~ dkV dk fp= cukb, A     

    

iz’u Øiz’u Øiz’u Øiz’u Ø---- 15 15 15 15    fofHkUu izdkj ds laokgu iqyksa dk o.kZu dhft, AfofHkUu izdkj ds laokgu iqyksa dk o.kZu dhft, AfofHkUu izdkj ds laokgu iqyksa dk o.kZu dhft, AfofHkUu izdkj ds laokgu iqyksa dk o.kZu dhft, A    

vFkokvFkokvFkokvFkok    

            f} chti=h rus dh vkUrfjd jpuk dk lfp= o.kZu dhft, A f} chti=h rus dh vkUrfjd jpuk dk lfp= o.kZu dhft, A f} chti=h rus dh vkUrfjd jpuk dk lfp= o.kZu dhft, A f} chti=h rus dh vkUrfjd jpuk dk lfp= o.kZu dhft, A     
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tho foKku 2007&08tho foKku 2007&08tho foKku 2007&08tho foKku 2007&08    

    

vkn’kZ mÙkjvkn’kZ mÙkjvkn’kZ mÙkjvkn’kZ mÙkj    

XIth  
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mRrmRrmRrmRrj Øaj Øaj Øaj Øa---- 1 %& 1 %& 1 %& 1 %&    

        vvvv        (iv)    

        cccc        (iv) 

        llll        (i)    

        nnnn        (iii)     

        bZbZbZbZ        (i) 

 

mRrmRrmRrmRrj Øaj Øaj Øaj Øa---- 2%& 2%& 2%& 2%&    

        vvvv        (iv)    

        cccc        (i) 

        llll        (iv)    

        nnnn        (iv)    

        bZbZbZbZ        (iv) 

 

mRrmRrmRrmRrj Øaj Øaj Øaj Øa---- 3 %& 3 %& 3 %& 3 %&    

        ¼¼¼¼i ½½½½        nnnn    

        ¼¼¼¼ii ½½½½        bZbZbZbZ    

        ¼¼¼¼iii ½½½½        vvvv    

        ¼¼¼¼iv ½½½½        cccc    

        ¼¼¼¼v½½½½        llll    

    

mRrmRrmRrmRrj Øaj Øaj Øaj Øa---- 4 %& 4 %& 4 %& 4 %&    

        ¼¼¼¼i ½½½½        Iykt+eIykt+eIykt+eIykt+ekkkkthuthuthuthu    

        ¼¼¼¼ii ½½½½        vvvvksLVh;ksiksjsfllksLVh;ksiksjsfllksLVh;ksiksjsfllksLVh;ksiksjsfll    

        ¼¼¼¼iii ½½½½        Økflax vksojØkflax vksojØkflax vksojØkflax vksoj    

        ¼¼¼¼iv ½½½½        dhV Hk{khdhV Hk{khdhV Hk{khdhV Hk{kh    

        ¼¼¼¼v½½½½        veuh;ksls.Vsfllveuh;ksls.Vsfllveuh;ksls.Vsfllveuh;ksls.Vsfll    
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mRrj ØmRrj ØmRrj ØmRrj Ø---- 5%& 5%& 5%& 5%&    vuqdwyuvuqdwyuvuqdwyuvuqdwyu & lHkh tho vius vkidks okrkoj.k ds vuqlkj ifjofrZr dj ysrs gSa] 

ftlds dkj.k ml okrkoj.k esa jgus ds fy;s vklkuh gksrh gS] thoksa ds ml xq.k dks vuwdqyu 

dgrs gSaA 

thoksa esa vuqdwyu nks izdkj dk gksrk gS & thoksa esa vuqdwyu nks izdkj dk gksrk gS & thoksa esa vuqdwyu nks izdkj dk gksrk gS & thoksa esa vuqdwyu nks izdkj dk gksrk gS &     

¼1½ vYidkfyd vuqdwyu A 

¼2½ nh?kZ dkfyd vuqdwyu A  

¼1½ vYidkfyd vuqdwyu & ̂̂ tc dksbZ tho vius thou dky esa gh fdlh fo’ks"k 

okrkoj.kh; ifjfLFkfr ds dkj.k vuqdwyu /kkj.k djrk gS rks bls vYidkfyd 

vuqdwyu dgrs gSa A** 

mnkgj.k&mnkgj.k&mnkgj.k&mnkgj.k&    

¼a½ tc gekjh Ropk dqN fnuksa rd rst /kwi esa jgrh gS rks xehZ ls cpus ds fy, dkyh 

iM+ tkrh gS] ,sals le; esa Ropk esa fLFkr feySfuu (Melanin) o.kZd /kwi dks vo’kksf"kr 

djus ds fy, Ropk dh ckgjh lrg esa ,df=r gks tkrs gSaA ftuds dkj.k Ropk dkys 

jax dh gks tkrh gSA ;g o.kZd xehZ dks vo’kksf"kr djds vkfUrjd Årdksa dh j{kk 

djrk gS A  

vFkokvFkokvFkokvFkok    
 ok;jl esa ltho ,oa futhZo nksuksa ds y{k.k ik, tkrs gSa A tks fuEufyf[kr gS & 

  
thoksa ds leku xq.k &thoksa ds leku xq.k &thoksa ds leku xq.k &thoksa ds leku xq.k & (i) ok;jl esa o`f) rFkk tuu ik;k tkrk gS A  

(ii) buesa RNA vFkok DNA o izksVhu ik;h tkrh gS A  

(iii) vyx&vyx okbjlksa dh lajpuk vyx&vyx gksrh gS A  

(iv) buesa mRifjorZu (Mutation) ik;k tkrk gS A  

(v) ;s ikni] tUrq rFkk thok.kq esa chekjh QSykrs gSaA 

(vi) buesa vkuqokaf’kdrk ik;h tkrh gS A  

(vii) ;s ijthoh gksrs gSa A  

(viii) buesa laosnu’khyrk ik;h tkrh gS A  
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ffffuthZoksa ds leku xq.kuthZoksa ds leku xq.kuthZoksa ds leku xq.kuthZoksa ds leku xq.k    &&&& (i) buesa dksf’kdk dk vHkko gksrk gS A  

(ii) budk fØLVyhdj.k fd;k tk ldrk gS A  

(iii) buesa thonzO; ugha ik;k tkrk gS  

(iv) mikip;h fØ;kvksa ,oa iks"k.k dk vHkko gksrk gSA  

(v) thfor dksf’kdkvksa ls ckgj buesa iztuu rFkk o`f) ugha gksrhA  

okbjlksa dks mi;qZDr y{k.kksa ds vk/kkj ij bls tho rFkk futhZo ds chp 

dh dM+h ekuk tkrk gS A  

 

mRrj ØmRrj ØmRrj ØmRrj Ø---- 6%& 6%& 6%& 6%& ijrh ¼ catj ;k [kkyh½ Hkwfe ij ouksa dks fodflr djuk ouhdj.k dgykrk gS A 

bl izdkj fodflr ou dks d`f=e ou dgrs gSaA  

lkeqnkf;d ;k lkekftd okfudh dlkeqnkf;d ;k lkekftd okfudh dlkeqnkf;d ;k lkekftd okfudh dlkeqnkf;d ;k lkekftd okfudh ds m|s’;s m|s’;s m|s’;s m|s’; &blds izeq[k m|s’; fuEukuqlkj gSa&  

(i) mi;ksxh o`{kksa dk jksi.k A 

(ii) O;fDrxr {ks=ksa esa lgdkjh lg;ksx ls ouksa dk fodkl A  

(iii) iznw"k.k ds [krjksa dks d`f=e ouksa }kjk de djuk A  

(iv) foyqIr gks jgh oU; tkfr;ksa dk laj{k.k A  

(v) tu psruk iSnk djuk A  

(vi) catj rFkk [kkyh Hkwfe ij ou yxkuk A  

vFkokvFkokvFkokvFkok    

iznw"k.k %&iznw"k.k %&iznw"k.k %&iznw"k.k %& ^^iznw"k.k ok;q] ty Hkwfe vFkkZr i;kZoj.k ds HkkSfrd] jklk;fud ,oa tSfod xq.kksa esa 

gksus okys ,slk ifjorZu gS] tks euq"; ,oa vU; thoksa dh tSfod ifjfLFkfr;ksa] 

vkS|ksfxd ,oa lkaLd`frd fØ;kvksa ds fy, gkfudkjd gksrk gS A** 

iznw"k.k ds izdkjiznw"k.k ds izdkjiznw"k.k ds izdkjiznw"k.k ds izdkj %& 1& ok;q iznw"k.k] 2& ty iznw"k.k] 3& e`nk iznw"k.k  4& /ofu 

iznw"k.k] 5& jsfM;ks,fDVo iznw"k.k A  

ok;q iznw"k.k ds thoksa ij izHkkook;q iznw"k.k ds thoksa ij izHkkook;q iznw"k.k ds thoksa ij izHkkook;q iznw"k.k ds thoksa ij izHkko &(i)  dkj[kkuksa dh fpefu;ksa ls fudyus okyh SO2  'okl uyh 

esa tyu iSnk djrh gS rFkk QasQM+ksa dks gkfu igqapkrh gS A ;g fofHkUu izdkj ds 

ikS/kksa dks {kfrxzLr dj nsrh gS A dqN vf/kikni ,oa ykbdsu SO2 ls Lora= ek/;e 
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esa cgqr rhozrk ls c<+rs gSaA tUrqvksa esa bldk izHkko 'olu fØ;k ij lcls vf/kd 

iM+rk gS A 

(ii) ukbVªl vkWDlkbM ls QasQMks+s] vk¡[kksa o g`n; ds jksx rFkk vkstksu ls vk¡[k ds jksx] 

[kk¡lh ,oa lhus esa nnZ gksus yxrk gSA ;g dbZ ikS/kksa dsa ok"iksRltZu dh nj c<+kdj 

Hkh mUgsa uqdlku igqapkrh gS A  

(iii) P.A.N. izdk’k izfrfØ;k esa ty vi?kVu dks jksddj] ikfjra= dk mRiknu de 

dj nsrh gS A ;g vk¡[kksa esa tyu iSnk djds QasQM+ksa dks {kfr igqapkrh gS A 

(iv) dkcZu vkWDlkbM xSals(CO vkSj CO2) ok;q esa vf/kd ek=k esa gksus ij FkdkoV] 

ekufld fodkj] QsaQM+sa dk dSalj vkfn jksx QSykrh gS A  

(v) dbZ gkbMªksdkcZu] eq[; :i ls ikWyh U;wfDy;j ,sjkseSfVd gkbMªksdkcZu (P.A.H.) 

izeq[k dSaUlj tud inkFkZ gSaA os ouLifr;ksa dks Hkh gkfu igqapkrh gSa A  

(vi) vklsZfud ikS/kksa dks fo"kkDr cuk nsrh gSa ftlls pkjs ds :i esa ikS/kksa dks [kkus okys 

i’kqvksa dh e`R;q gks tkrh gS A  

(vii) ok;q esa forfjr lhls ds d.kksa ls ,fDtek o ,UFkzsDl jksx gksrk gS A  

(viii) /kwy rFkk yksgs ds d.k fefJr iznwf"kr gok tks yksgs ds dkj[kkuksa ds vklikl 

vf/kd gksrh gS] 'olu laca/kh fodkj fodflr djrh gS A  

    

mRrjmRrjmRrjmRrj Øa Øa Øa Øa---- 7%& 7%& 7%& 7%&    ewlyk tMewlyk tMewlyk tMewlyk tM+ %&+ %&+ %&+ %& og tM+ gS ftlesa ewykadqj fodflr gksdj ,d eq[; ;k izkFkfed 

tM+ dk fuekZ.k djrk gS A 

  

Hkkstu lHkkstu lHkkstu lHkkstu laxzg djus ds fy, ewlyk tM+ dk :ikUrj.k %&axzg djus ds fy, ewlyk tM+ dk :ikUrj.k %&axzg djus ds fy, ewlyk tM+ dk :ikUrj.k %&axzg djus ds fy, ewlyk tM+ dk :ikUrj.k %&    

 Hkkstu laxzg ds fy,Hkkstu laxzg ds fy,Hkkstu laxzg ds fy,Hkkstu laxzg ds fy, (For Food Storage)- dqN ewlyk tM+sa [kk| inkFkksZ dk laxzghr 

djds Qwydj ekaly gks tkrh gSa vkSj vyx&vyx vkdkj xzg.k dj ysrh gSaA bl laxzghr 

HkksT; lkexzh dk mi;ksx ikni djrs gS A bu :ikUrj.kksa dk ukedj.k tM+ ds vkdkj ds vk/kkj 

ij fuEu izdkj ls fd;k tkrk gS & 
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(i) 'kaDokdkj 'kaDokdkj 'kaDokdkj 'kaDokdkj (Conical)& blesa tM+ vk/kkj ls vxzLFk Hkkx rd Øe’k% iryh gksrh gS 

A budk vk/kkj Hkkx lcls eksVk vkSj vxz Hkkx lcls iryk gksrk gS A mnkgj.k & 

xktj dk Qwyk gqvk Hkkx ekaly tM+ }kjk cuk;k tkrk gS A  

 

 

(ii) rdqZ:i rdqZ:i rdqZ:i rdqZ:i (Fusiform)- ;g tM+ chp esa eksVh vkSj nksuksa fljksa dh vksj Øe’k% iryh 

gksrh tkrh gS A blesa Åij dk iryk Hkkx chti=k/kkj  (Hypocotyl)  rFkk 'ks"k 

lEiw.kZ Hkkx tM+ gksrk gS A mnkgj.k& ewyh A  

(iii) dqEHkh:i dqEHkh:i dqEHkh:i dqEHkh:i (Napiform)- bl tM+ dk Åijh Hkkx cgqr vf/kd Qwyk] ysfdu vxz Hkkx 

,dne iryk gksrk gS] bldk Åijh Qwyk gqvk Hkkx chti=k/kkj ,oa tM+ nksuksa ds 

Qwyus ls curk gS A 

mnkgj.k & 'kyte] pqdUnj A  
 

vFkokvFkokvFkokvFkok    
ikS/kksa esa fLFkfr ds vk/kkj ij foHkT;ksrdksa dks rhu oxksZ esa ckaVk tk     ldrk gS %& 

(i) 'kh"kZLFk foHkT;ksrd (Apical Meristem)  

(ii) vUrfoZ"V foHkT;krd (Intercalary Meristem) 

(iii) ik’oZ  foHkT;ksrd ( Lateral Meristem) 

(i) 'kh"kZLFk foHkkT;ksrd 'kh"kZLFk foHkkT;ksrd 'kh"kZLFk foHkkT;ksrd 'kh"kZLFk foHkkT;ksrd (Apical Meristem) & ;s foHkT;ksrd ewy rFkk rus ds 

f’k[kkxz ij fLFkr gksrs gSa A bu Årdksa ds fujUrj foHkkftr gksrs jgus ls tM+ o 

rus yEckbZ esa o`f) djrs gSaA foHkT;ksrd ds vUrxZr izkd~ foHkT;ksrd vkSj 
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izkFkfed foHkT;ksrd nksuksa vkrs gSaA ;s foHkT;ksrd tM+ o ruksa ds fljksa ij o`f) 

fcUnq (Growing point) dk fuekZ.k djrs gS A  

(ii) vUrfoZ"V foHkT;kvUrfoZ"V foHkT;kvUrfoZ"V foHkT;kvUrfoZ"V foHkT;kss ssrd rd rd rd (Intercalary Meristem)- ;g 'kh"kZLFk  foHkT;ksrd ls 

i`Fkd gqvk Hkkx gS tks izjksg dh o`f) ds le; 'kh"kZLFk Hkkx ls vyx gks tkrk gS 

A vkSj LFkk;h Årdksa esa ifjofrZr ugha gksrk ,oa LFkk;h Årdksa ds chp foHkT;ksrdh 

Ård ds :i esa cpk jgrk gS A ;g Ård iRrh ds vk/kkj ds ikl vFkok ioZ ds 

vk/kkj ds ikl fLFkr jgrk gS A mnkgj.k ?kklksa esa ioZ ds vk/kkj ds ikl] iqfnus 

dh ioZlfU/k ds uhps ik;k tkrk gS A  A  

(iii) ik’oZ  foHkT;ksrd ik’oZ  foHkT;ksrd ik’oZ  foHkT;ksrd ik’oZ  foHkT;ksrd ( Lateral Meristem)- ;s foHkT;ksrd tM+ks ,oa ruksa ds 

ik’oksZ esa fLFkr gksrs gSaA tSals%& laogu ,/kk vkSj dkdZ  ,/kk A ;s Ård LFkk;h 

Årdksa ds iqu% foHksnu ds dkj.k curs gS A buds foHkktu ls f}rh;d o`f) 

(Secondary growth) gksrh gS] ftlls tM+ o rus eksVkbZ esa o`f) djrs gSa A  

 

mRrj ØmRrj ØmRrj ØmRrj Ø---- 8& 8& 8& 8&   

 
dy’k ikni  dy’k ikni  dy’k ikni  dy’k ikni  (Nepenthes)     

 

 

 (i)  dy’k ikni  (Nepenthes) vFkok ?kVi.khZ&dy’k ikni ,d dhVHk{kh  

(Insectivorous) ikS/kk gS A  
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 blesa iÙkh dh :ikUrfjr jpuk,a bl izdkj gSa & 

  iÙkh ds Hkkx   :ikUrfjr :i 

 (i) i.kZQyd (Lamina)  dy’k (Pitcher) esa 

 (ii) i.kZvxzd (Apex)  <Ddu (Lid) 

 (iii) i.kZo`Ur (Petiole)  izrku (Tendril) 

 bl izdkj dy’k (Pitcher) ds eq[k dk ?ksjk fo’ks"k :i ls eksVk o xzfUFke; gksrk gS o 

mldh dqN xzfUFk;ka edjan (Nectar) lkfor djrh gSa tks dhVksa dks vkdf"kZr djrk gS A  

dy’k dh vUr% fHkÙk fpduh] dMs+ vUnj dh vksj >qds gq, jkse ;qDr rFkk ikpd 

,Utkbe ;qDr fpifpis inkFkZ ls Hkjh jgrh gS A dy’k ds pVdhys jax ls vkdf"kZr dhV edjan 

izkIr djus ds fy, tc dy’k ds eq[k ij cSBrk gS rc vUr% fHkÙk ds vUnj dh vksj >qds] dMs+ 

jkse o fpifpis inkFkZ Åij dh mi;qZDr fLFkr <Ddu ds dkj.k dhV ckgj fudyus esa vleFkZ 

gksrk gS A dy’k’ dh fHkfÙk esa mifLFkr ikpd xzfUFk;ka dhV ds e`r 'kjhj ls dkcZfud inkFkZ dk 

vo’kks"k.k dj ukbVªkstu dh deh dks iwjk djrh gS A  

 

vFkokvFkokvFkokvFkok    
gjcsfj;e %&gjcsfj;e %&gjcsfj;e %&gjcsfj;e %&    

 gjcsZfj;e (Herbarium) ikS/kksa dk og laxzg gS] ftlesa ikS/ks lq[kkdj] nckdj (Pressed) 

dkxt dh 'khVksa (Paper Sheets) ij oxhZdj.k dks fdlh ekU; i)fr ds vuqlkj Øec) djds 

Hkfo"; esa lUnHkZ (Reference) ,oa v/;;u gsrq j[ks x;s gksa A** 

 

mn~ns’; mn~ns’; mn~ns’; mn~ns’; (Objective) 

ikniky; ;k gosZfj;e cukus ds izeq[k mn~ns’; fuEufyf[kr gSa & 

 ¼1½ bl rduhd ds }kjk ikS/kksa ds uewuksa dks lajf{kr djds j[kk tkrk gS A ;s uewus 

lUnHkZ ds :i esa mi;ksx fd;s tkrs gSa A 

 ¼2½ bu ikni uewuksa dh lgk;rk ls ikS/kksa dk igpku djus esa vklkuh gksrh gS A  

 ¼3½ gcsZfj;e ds }kjk ml vof/k ds le; ik;h tkus okyh ouLifr dk Kku gksrk gS A  

 ¼4½ gcsZfj;e ikS/kksa ds Hkfo"; esa gksus okys eksuksxzkfQd (Monographic) ,oa 

Qk;Vkft;ksxzkfQdy (Phytogeographieal) v/;;u dk vk/kkj gksrk gS A  
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  gcsZfj;e rS;kj djus ds fy, vko’; midj.k   

 (EQUIPMENT REQUIRED FOR PREPARATION OF HERBARIUM) 

gcsZfj;e ;k ikni laxzgky; ds fuekZ.k ds fy, mi;ksx esa vkus okys izeq[k midj.k 

fuEufyf[kr gSa & 

¼1½ gcZsfj;e izsl (Herbaruim Press) & bls ikS/kksa dks lq[kkus o nckus ds fy, mi;ksx 

fd;k tkrk gS A ikni izsl dk ekud vkdkj 12 X 18  bap gksrk gS A blesa /kkrq ;k ydM+h dk 

cuk ,d Ýse gksrk gS rFkk mlds e/; esa iqjkus v[kckj isij vFkok CykWfVax isij (Blotting 

paper) yxs jgrs gSa] tks fd ueh dks lks[kus dk dk;Z djrs gS A  

 

¼2½ oSLdqye (Vasculum) &;g Vhu ;k ,sY;qfefu;e dk cuk gksrk gqvk ,d ckWDl 

gksrk gS A bldk lkbt 50x30x 15 lseh gksrk gS A ;g v.Mkdkj gksrk gS A blesa ikS/kksa dks 

QhYM esa laxzg djds j[kk tkrk gS rkfd izsl eas nckus rd og rktk cus jgs A oSLdqye ds 

nksuksa lkbM esa ,d csYV yxh jgrh gS] ftldh lgk;rk ls bl da/ks esa yVdk;k tk ldrk gS A  

 

¼3½ izfuax 'kh;j (Pruning Shear) & ;g ,d fo’ks"k izdkj dk pkdw gS] tks fd cM+s 

o`{kksa dh Vgfu;ksa dks dkVus ds dke vkrk gS A  

 

¼4½ fMxj ;k [kqjih (Digger) & bldh lgk;rk ls Hkwfexr Hkkxksa dks [kskndj fudkyk 

tkrk gSa A 

 

¼5½ dSaph (Scissor) & ;g >kfM+;ksa o Vgfu;ksa dks dkVus esa dke vkrk gS A  

¼6½ ysal (Lens) & ;g ,d vko/kZu yasl gSa A  

¼7½ QhYM cqd (Field Book) QhYM esa tkrs le; ,d uksV cqd o isafly lkFk j[kuh 

pkfg, A  
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mÙkj ØamÙkj ØamÙkj ØamÙkj Øa---- 9 9 9 9    xq.klw=ksa ds izdkj xq.klw=ksa ds izdkj xq.klw=ksa ds izdkj xq.klw=ksa ds izdkj Types of Chromosomes)     

    xq.klw=ksa dk oxhZdj.k muesa mifLFkr ls.Vªksfe;lZ dh la[;k vkSj fLFkfr ds vk/kkj ij 

fd;k tkrk gS A tc fdlh xq.klw= esa ls.Vªksfe;j ugha ik;k tkrk rc bls ,lsf.Vªd (Acentric) 

dgrs gS A tc fdlh xq.klw= esa dsoy ,d ls.Vªksde;j ik;k tkrk gS] rks bls eksukslsf.Vªd 

(Monocentric). tc nks gksrk gS rks Mkblsf.Vªd (Dicentric), tc rhu ls vf/kd gksrk gS rks bls 

ikWyhlsf.Vªd dgrs gS] ysfdu tc ;g fdlh xq.klw= esa cgqr vf/kd la[;k esa bldh iwjh yEckbZ 

esa QSyk gksrk gS bls folfjr ;k fM¶;wTM ;k ukuyksdsVsM ;k gksykslsf.Vªd (Diffused or 

Nonlocated or Holocentric) ls.Vªksfe;j dgrs gS A  

            

    ls.Vªksfe;j dh fLFkfr ds vk/kkj ij xq.kls.Vªksfe;j dh fLFkfr ds vk/kkj ij xq.kls.Vªksfe;j dh fLFkfr ds vk/kkj ij xq.kls.Vªksfe;j dh fLFkfr ds vk/kkj ij xq.klw= pkj izdkj ds gksrs gSa &lw= pkj izdkj ds gksrs gSa &lw= pkj izdkj ds gksrs gSa &lw= pkj izdkj ds gksrs gSa &    

(A)    Vhykslsf.Vªd Vhykslsf.Vªd Vhykslsf.Vªd Vhykslsf.Vªd (Telocentric)- bl izdkj esa ls.Vªksfe;j xq.klw= ds ,d fdukjs ij fLFkr 

gksrk gS A        

    

    

(B)    ,,,,Økslsf.Vªd Økslsf.Vªd Økslsf.Vªd Økslsf.Vªd (Acrocentric)-     bl izdkj ds xq.klw= esa ,d cgqr NksVk rFkk ,d cM+k Hkkx 

gksrk gS A  

(C)    lc&esVklsf.Vªd&lc&esVklsf.Vªd&lc&esVklsf.Vªd&lc&esVklsf.Vªd& (Sub- metacentric)-  bl izdkj ds xq.klw= esa nks Hkkx cjkcj ugha 

gksrs] ,d Hkkx dqN cM+k gksrk gS A ,sls Øksekslkse L vFkok J izdkj ds gksrs gSa A  

(D)    esVkslsf.Vªd &esVkslsf.Vªd &esVkslsf.Vªd &esVkslsf.Vªd & (Metacentric)-  bu xq.klw=ksa esa nks Hkkx cjkcj ;k yxHkx cjkcj gksrs gSa] 

D;ksafd ls.Vªksfe;j eè; esa fLFkr gksrk gSa A  

 

vFkokvFkokvFkokvFkok    

        euq"; esa fyax fu/kkZj.k (Sex Determination in Man)- euq"; dh ,d dksf’kdk esa 

46 ;k 23 tksM+s xq.klw= ik;s tkrs gSa A bu 23 xq.klw=ksa esa ls uj rFkk eknk nksuksa ds 22 tksMs+ 
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xq.klw= ,d leku gksrs gaS bUgsa vkWVkslksEl (Autosomes) dgrs gSa A eknk ds 23 os tksM+s ds 

nksuksa xq.klw= ,dleku ysfdu uj ds ;s nksuksa xq.klw= vleku gksrs gSa A buesa ,d yEck rFkk 

,d NksVk gksrk gSa A yEcs dks ‘X’ rFkk NksVs dks   ‘Y’ ls O;Dr djrs gSa A 23 osaa tksaM+s dks fyax 

xq.klw=  (Sex chromosome) dgrs gSa A ;s gh lUrku ds fyax dks fu/kkZfjr djrs gSa A 

  

mi;qZDr fooj.k ls Li"V gS fd uj esa nks rjg ds 'kqØk.kq cusaxs A ,d rks os ftuesa 22 

vkWVkslksEl rFkk ,d X xq.klw= ik;s tkrs gSa rFkk nwljs os ftuesa vkWVkslksEl xq.klw=ksa ds v)kZa’k 

¼22 xq.klw=½  rFkk Y xq.klw= ik;s tkrs gS blds foijhr eknk ds lHkh v.Mk.kq] xq.kk o jpuk esa 

,dleku gksrs gSa vkSj muesa 22$X xq.klw= ik;s tkrs gSa A  

 

  ;fn fu"kspu ds le; fdlh v.Mk.kq ls X 

xq.klw= okyk] 'kqØk.kq feysxk rks blls cus 

tkbxksV esa xq.klw= gksxsa vFkkZr ;g lUrku eknk 

gksxh A ysfdu ;fn fdlh v.Mk.kq ls y xq.klw= 

okyk 'kqØk.kq feysxk rk blls cus ;qXeut esa 

XY xq.klw= gksaxs vFkkZr~ mRiUu lUrku uj   

gksxh A        euq"; esa fyax fu/kkZj.keuq"; esa fyax fu/kkZj.keuq"; esa fyax fu/kkZj.keuq"; esa fyax fu/kkZj.k 

 izk;% lHkh Lrfu;ksa rFkk vU; fodflr tUrqvksa esa blh izdkj ds xq.klw= rFkk fyax 

fu/kkZj.k izfØ;k,W gksrh gSa ysfdu dqN vU; fodflr tUrqvksa i{kh esa xq.klw=ksa dh 

vlekurk mYVh vFkkZr~ uj dh XX vkSj eknk dh XY gks tkrh gS A  

 

 bl izdkj ge ns[krs gSa fd lS)kfUrd :i ls euq";ksa esa 50 % uj rFkk 50 % 

eknk lUrkusa iSnk gksus dh lEHkkouk,W jgrh gSa D;ksafd uj esa 50 % 'kqØk.kq 22$Y  rFkk 50% 

'kqØk.kq 22+y xq.klw= okys gksrs gSA ijUrq iz;ksx :i esa ,slk ugha gksrk A dqN nEifr ,sls gS tks 

dsoy uj cPpksa dks gh tUe nsrs gS tcfd dqN nEifr ,sls gSa tks dsoy eknk cPpksa dks tUe nsrs 

gSa A dqN nEifÙk ,sls Hkh gSa ftuesa uj rFkk eknk cPpksa dh la[;k leku gksrh gS A okLro esa 

fu"ksfpr djus okys 'kqØk.kqvksa dh la[;k djksM+ksa esa gksrh gS vFkkZr~ buesa yk[kksa dh la[;k esa X 
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rFkk Y xq.klw= okys 'kqØk.kq gksrs gSa A vr% ;g la;ksx ek= gh gS fd dkSu&lk 'kqØk.kq v.Mk.kq 

dks fu"ksfpr djsxk vkSj cPps dk fyax D;k gksxk A  

    

mÙkj ØamÙkj ØamÙkj ØamÙkj Øa---- 10  10  10  10     

lelw=h rFkk v)Zlw=h foHkktu esa vUrjlelw=h rFkk v)Zlw=h foHkktu esa vUrjlelw=h rFkk v)Zlw=h foHkktu esa vUrjlelw=h rFkk v)Zlw=h foHkktu esa vUrj    

ØaØaØaØa----    lelw=h foHkktulelw=h foHkktulelw=h foHkktulelw=h foHkktu    v)Zlw=h foHkktuv)Zlw=h foHkktuv)Zlw=h foHkktuv)Zlw=h foHkktu    

1- ;g foHkktu lHkh dksf’kdkvksa esa gksrk 

gS A 

;g foHkktu tuu dksf’kdkvksa esa 

gksrk gS A  

2- lUrfr dksf’kdkvksa esa xq.klw=ksa dh 

la[;k ekr` ds leku gksrk gS A 

lUrfr dksf’kdkvksa esa xq.klw=ksa dh 

la[;k vk/kh gks tkrh gS A  

3- blds }kjk nks dksf’kdk,W curh gSa A pkj dksf’kdk,W curh gS A 

4- bl foHkktu esa de le; yxrkgSA blesa vf/kd le; yxrk gS A  

izksQslizksQslizksQslizksQsl    

5- ;g de le; rd gksrk gS A ;g yEcs le; rd pyrh gS vkSj 

ikWp voLFkkvksa esa iwjh gksrh gS A  

6- Øksekslkse nksgjh jpuk ds leku 

fn[krs gSaA 

Øksekslkse bdgjs fn[krs gSa] ysfdu 

izksQsl II    esa nksgjs fn[krs gS A 

7- xq.klw=ksa dk ;qXeu ugha gksrk A buesa gksrk gS A 

8- blesa ØkWflax vksoj ugha gksrh gS A bldh izFke voLFkk esa ØkWflax 

vksoj gksrh gSa A  

esVkQslesVkQslesVkQslesVkQsl    

9- ,dd xq.klw= e/; js[kk ij O;ofLFkr 

gksrs gSa A  

xq.klw= ;qxy e/; js[kk ij 

mifLFkr gksrs gS A  

10- ls.Vªksfe;j e/; js[kk dh vksj rFkk 

Hkqtk,W /kzqoksa dh vksj >qdh jgrh gSa A 

xq.klw=ksa dh Hkqtk,W /kzqoksa ds yEcor~ 

gksrh gS A  

,sukQsl,sukQsl,sukQsl,sukQsl    

11- ls.Vªkfe;j foHkkftr gks tkrk gS A ls.Vªksfe;j foHkkftr ugha gksrk A 
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12- ,d xq.klw= dk ,d ØkseSfVM ,d 

/kzqo dh vksj o nwljk nwljs /kqzo dh 

vksj tkrk gS A  

izkQsl I esa iwjk xq.klw= /kzqoksa dh 

vksj tkrk gS] tcfd izksQsl&II    

lelw=h izksQsl ds leku A  

12- /kqzoksa ij la[;k esa leku xq.klw= tkrs 

gS A 

/kqoksZ ij esa tud ds vk/ks xq.klw= 

gksrs gSa A 

VhyksQslVhyksQslVhyksQslVhyksQsl    

13- ;g voLFkk ges’kk ik;h tkrh gS A  dqN thoksa ds izFke v)Zlw=h 

foHkktu esa Vhyks Qsl voLFkk ugha 

ik;h tkrh gS A  

vFkok vFkok vFkok vFkok     

izksdsfj;kWfVd rFkk ;wdSfj;kWfVd dksf’kdk esa vUrjizksdsfj;kWfVd rFkk ;wdSfj;kWfVd dksf’kdk esa vUrjizksdsfj;kWfVd rFkk ;wdSfj;kWfVd dksf’kdk esa vUrjizksdsfj;kWfVd rFkk ;wdSfj;kWfVd dksf’kdk esa vUrj    

ØaØaØaØa---- vUrj dk vk/kkjvUrj dk vk/kkjvUrj dk vk/kkjvUrj dk vk/kkj izksdSfj;kWfVdizksdSfj;kWfVdizksdSfj;kWfVdizksdSfj;kWfVd ;wdSfj;kWfVd;wdSfj;kWfVd;wdSfj;kWfVd;wdSfj;kWfVd 

1- dksf'kdk fHkfÙk iryh rFkk izksVhu vkSj 

dkcksZgkbMsV dh cuh gksrh gSa A 

eksVh rFkk vf/kdrj 

lsY;qykst ¼ikni½ vFkok 

dkbfVu ¼dod½ dh 

cuh gksrh gSa A  

2- ekbVksdkWf.Mª;k  vuqifLFkr A mifLFkr A 

3- jkbckslkse 70S  izdkj ds ¼mi&bdkb;k¡ 50 

S $ 30 S izdkj dh½ 

80 S izdkj ds 

¼mi&bdkb;k¡ 60 S $ 

40 S izdkj dh½  

4- E.R. vuqifLFkr A mifLFkr A 

5- xkWYxh dk; vuqifLFkr A mifLFkr A 

6- Ykblkslkse vuqifLFkr A  mifLFkr A 

7- dsUnzd f>Yyh  vuqifLFkr A mifLFkr A 

8- DNA blesa DNA vdsys lw= ds :i 

esa A fgLVksu izksVhu vuqifLFkr A 

DNA fgLVksu izksVhu 

ds lkFk xq.klw= cukrk 

gS A  
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9- izdk'k&la’ys"k.k Fkkbysdk;WM essa gksrk gS A  fodflr DyksjksIykLV esa 

gksrk gSa A  

10- 'olu 'olu IykTek&f>Yyh }kjk A 'olu ekbVksdkWf.Mª;k esa 

gksrk gS A  

11- d'kkfHkdk bldk d’kkfHkdk esa dsoy ,d 

rUrq A 

bldh d’kkfHkdk esa nks 

dsUnzh; rFkk ukS nksgjs 

ifj/kh; rUrq ¼9$2½ A 

12- dksf'kdk foHkktu DNA dk lh/kk ¼vlw=h 

foHkktu½ A 

lelw=h ;k v)Zlw=h 

foHkktu A  

13- fyax iztuu  flUxSeh vuqifLFkr ijUrq 

VªkUlQksjes’ku] VªkUlMD’ku ,oa 

dkUtwxs’ku mifLFkr A 

flUxSeh ,oa dkUtwxs’ku 

mifLFkr A  

14- dsfUnzdk  vuqifLFkr A mifLFkr A  

15- lsf.Vª;ksy  vuqifLFkr A  tUrq dksf’kdk esa 

mifLFkr A  

16- ehlkslkse mifLFkr A vuqifLFkr 

17- mnkgj.k ftok.kq ,oa uhys&gjs 'kSoky dod] ikni ,oa tUrq A 

 

mÙkj ØamÙkj ØamÙkj ØamÙkj Øa---- 11 11 11 11 f}ladjh; ladj.k (Dihybrid cross) & blesa ge nks tksM+h xq.kksa dk ladj.k ,d 

lkFk ns[krs gS es.My us dbZ f}ladjh; ladj.k ds iz;kssx fd;s] ,d iz;ksx esa es.My us xksy rFkk 

ihys cht o gjs rFkk >qjhZnkj cht ls mRiUu ikS/ksa dks ØkWl djk;k A buesa xksy rFkk ihyk cht 

izHkkoh gksrk gS A nksuksa ikS/kksa dks ge Øe’k% RRYY    rFkk rryy     ls iznf’kZr djrs gSa A tkfgj gS 

igys ikS/ks ds xSehV RY    dkjd rFkk nwljs ds xSehV esa ry    dkjd gksaxs A bu ikS/ksa esa d`f=e 

ij&ijkx.k djk;k x;k rks mRiUu chtksa ls tks ikS/ks izkIr gq, os lc xksy rFkk ihys ladj cht 

okys cuas A ;gk¡ >qjhZnkj rFkk gjk jax vizHkkoh xq.k Fks A vr% F1    esa ih<+h esa fNis jgs] fdUrq xksy 

rFkk ihyk izHkkoh xq.k Fks blfy;s izxV gks x;s A izFke ih<+h ds ikS/ksas es Lo;a ijkx.k gksus fn;k 

vksj F2    ih<+h izkIr dh   x;h A i`FkDdj.k ds vuqlkj nwljh ih<+h esa pkj izdkj ds cht cus 

ftudk vuqikr fuEuor~ Fkk& 
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  xksy rFkk ihys cht okys&9  xksy rFkk gjs cht okys & 3 

  >qjhZnkj rFkk ihys cht &3  >qjhZnkj rFkk gjs cht okys& 1 

 

 xksy & ihys vkSj >qjhZnkj&ihys chts essa 9%1 dk vuqikr jgk A xksy&gjs rFkk >qjhZnkj&gjs 

chtksa esa 3%1 dk vuqikr jgk A  

 

  bl iz;ksx ls es.My bl fu"d"kZ ij igq¡ps fd foijhr y{k.kksa dk ,d;qXe ;k ;qXefodYih 

nwljs y{k.kksa ds ;qXeksa ls fdlh izdkj izHkkfor ugha gksrk A ihys o gjs jax ds ;qXe] xksy o 

>qjhZnkj ;qXe esa iw.kZr% LorU= gSa A ihyk ;k gjk jax] xksy rFkk >qjhZnkj&ihys] xksy&gjs o 

>qjhZnkj&gjs cht curs gSa ftudk vuqikr 9 % 3 % 3 % 1 gS A blh ds vk/kkj ij es.My us 

LorU= viO;wgu ds fu;e dk izfriknu fd;k A gS A  

;s ukS thu izk:i fuEukuqlkj gksrs gS & RRYY (1). Rr YY (2) RR Yy (2) Rr Yy (4) RRyy (1), 
Rryy (2).rrYY (1).rrYy (2). Rryy (1)      

  xksy rFkk ihyk      >qjhZnkj rFkk gjk  - P 

   (RRYY)     (rryy) 
 

RY      ry  - G  

¼xSaehV½       x   ¼xSehV½ 
       d`f=e ij&ijkx.k  - F1 

  (Rr Yy)     xksy rFkk ihys ladj cht  
Lo;a ijkx.k    F1 Generation a 

Rr Yy    ¼xksy ihys½  X   Rr Yy    ¼xksy ihys½ 
    uj xSehV 

 RY    Ry    rY ry 

RY 
RR Yy        
xksy ihyk 

RR Yy        
xksy ihyk 

Rr YY        
xksy ihyk 

Rr Yy        
xksy ihyk 

Ry 
RR Yy        
xksy ihyk 

RR ry        
xksy gjk 

Rr Yy        
xksy ihyk 

Rr yy         
xksy ihyk 

rY 
Rr YY        
xksy ihyk 

Rr Yy        
xksy ihyk 

rr YY    
>qjhZnkj 
ihyk 

rrYy     
>qjhZnkj ihyk 

 
Ekk
nk
 x

Seh
V 

 

ry 
Rr Yy        
xksy ihyk 

Rr Yy        
xksy gjk  

rrYy         
>qjhZnkj 
ihyk 

rr yy     
>qjhZnkj ihyk 

fp=fp=fp=fp=&&&& eVj ds ikS/ks esa f}ladj Øk¡l eVj ds ikS/ks esa f}ladj Øk¡l eVj ds ikS/ks esa f}ladj Øk¡l eVj ds ikS/ks esa f}ladj Øk¡l    
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vFkokvFkokvFkokvFkok    

mÙkj ØamÙkj ØamÙkj ØamÙkj Øa---- 11 11 11 11    mRifjorZu dh fo’ks"krkmRifjorZu dh fo’ks"krkmRifjorZu dh fo’ks"krkmRifjorZu dh fo’ks"krk,¡,¡,¡,¡    (Characteristics of Mutation) 

(i) mRifjorZu thoksa esa vpkud iSnk gksrs gS A 

(ii) mRifjorZu dh dksbZ fuf’pr fn’kk ugha gksrh A  

(iii) mRifjorZu ds }kjk ,dne u;s xq.k iSnk gksrs gSa ftlls u;h tkfr iSnk gks ldrh 

gS A  

(iv) mRifjorZu ds QyLo:i vYi vof/k esa gh fodkl’khy ifjorZu izkIr fd;s tk 

ldrs gSa A  

(v) tuu dksf’kdk esa mRiUu mRifjorZu gh oa’kkxr gksrs gSa A  

 

mRifjorZu ds dkj.k mRifjorZu ds dkj.k mRifjorZu ds dkj.k mRifjorZu ds dkj.k (Causes of Mutation)         

1- HkkSfrd ,oa jklk;fud cy mRifjorZu dh esa eq[; Hkwfedk vnk djrs gS A  

2- mRifjorZu jsfM;ks/kfeZrk ds dkj.k gks ldrs gSa A  

3- ,Dl&js ds dkj.k Hkh mRifjorZu gks ldrs gSa A  

4- izfrjf{k;k¡ Antibodies  Hkh mRifjorZu dk dkj.k gks ldrh gSa A  

5- tud dksf’kdk pØ ds le; rkiØe dk ,dne c<+uk rFkk ?kVuk Hkh mRifjorZu dk 

dkj.k cu ldrk gS A  

6- lw=;qXeu (Synapsis) dh vlQyrk Hkh mRifjorZu dk dkj.k gks ldrh gSa A  

7- xq.klw=h mRifjorZu mRifjorhZ (Mutant) ds dkf;Zdh esa ifjorZu ds dkj.k iSnk gks 

ldrs gS A  

    

mÙkj ØamÙkj ØamÙkj ØamÙkj Øa---- 12 12 12 12        

• vkdkj] ifjeki rFkk jax (Shape, size and colour)- QsjsfVek dk 'kjhj csyukdkj] 

yEck] f}ik’oZ lfefr (Bilaterally symmetrical) gksrk gS A blds nksuksa fljs 

uqdhys gksrs gSa ysfdu fiNyk fljk vxys dh vis{kk eksVk (Blunt) gksrk gS A ;g 

yxHkx 16 ls 20 lseh yEck rFkk 0-5 ls 1-0 lseh eksVk gksrk gS A  
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• QsjsfVek ds 'kjhj dk jax Hkwjk ;k feV~Vh tSlk gksrk gS A i`"B lrg] v/kj lrg dh vis{kk 

xgjs jaax dh gksrh gSa A dsapq, dk ;g jax Ropk esa iksjQkbfju (Porphyrin) uked o.kZd 

(Pigment) dh mifLFkfr ds dkj.k gksrk gS A ;g o.kZd dsapq, dks lM+h&xyh ifÙk;ksa dks 

Hkkstu ds :i esa ysus ds dkj.k buds gfjryod ls izkIr gksrk gS A ;g o.kZd dsapq, dh 

rhoz izdk’k ds cqjs izHkkoksa ls j{kk djrk gS A  

 

• fo[k.Mufo[k.Mufo[k.Mufo[k.Mu (Segmentation) – dsapq, dk lEiw.kZ 'kjhj ckgj dh vksj ls xksykdkj [kk¡pksa 

(Circular grooves) esa c¡Vk jgrk gS ftUgsa oy; ;k [k.M (Annuli) dgrs gSa A budh 

la[;k 100 ls 200 rd gksrh gSA  bl izdkj ls oy;ksa [k.Mksa ds cuus dh fØ;k dks 

fpfUgr fo[k.Mu (Metameric segmentation) dgrs gSa A vxys fljs ds izFke [k.M dks 
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eq[k [k.M (Buccal segment) ;k isfjLVksfe;e (Peristomium) dgrs gSa ftlds vxzHkkx 

ij v)Z&pUnzdkj eq[k ik;k tkrk gSa A eq[k ds Åij izFke [k.M dk gh ,d izo/kZ fudyk 

jgrk gS tks izksLVksfe;e (Prostomium) dgykrk gaS A ;g eq[k dks <ds jgrk gS A 'kjhj 

dk vfUre[k.M xqnk [k.M dgykrk gS ftlds vUr esa xqnk (Anus) fLFkr gksrh gS A 

izR;sd nks [k.Mksa ds chp esa vUrj[k.M njkj (Inter-segmental groove) fLFkr gksrh gSa A 

dsapq, ds 'kjhj dh iwjh yEckbZ ds e/; i"̀Bh; (Middorsal) lrg ij ,d uhyh js[kk ik;h 

tkrh gS tks okLro esa i`"Bh; :f/kj okfgdk ds dkj.k gksrh gSa A  

• DykbVsye DykbVsye DykbVsye DykbVsye (Clitellum)- daspq, ds 14] 15 vkSj 16 osa [k.M dh ckgjh Ropk dbZ irZ eksVh 

rFkk xzfUFky xk<+s jax dh gks tkrh gS A bl Hkkx dks DykbVsye ;k flaxqye (Cingulum) 

dgrs gSa A DykbVsye 'kjhj dks rhu Hkkxksa esa ck¡V nsrh gS & 

(i) iwoZ DykbVsyj izns’k (Pre clitellar region). 

(ii) DykbVsyj izns’k (Clitellar region)  

(iii) i'p DykbVsyj izzns’k (Post clitellar region) A 

 

• 'kwd ;k lhVh'kwd ;k lhVh'kwd ;k lhVh'kwd ;k lhVh (Setae) – igys] nwljs rFkk vafre [k.M dks NksM+dj izzR;sd [k.M ds e/; 

esa 'kwdksa dk ,d ?ksjk ik;k tkrk gS A bl izdkj ds Øe esa fLFkr 'kwdksa (Setae) dks 

isjhphVhu (Perichaetin) Øe dgrs gaSa A izR;sd 'kwd f[kaps g, ‘S’ dh rjg gksrk gS rFkk 

ukbVªkstu ;qDr dkcZfud dkbfVu (Chitin) dk cuk gksrk gSa A lhVh ds e/; dk Hkkx 

Qwyk rFkk mHkjk gksrk gSa ftls xqfUFkdk (Nodule) dgrs gSa A lHkh 'kwd ihNs dh vksj eqM+s 

rFkk 'kwd dks"k (Setae sac) esa fLFkr gksrs gSA     
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vFkokvFkokvFkokvFkok    

    

    

• ckg~; y{k.k (External features)- budk 'kjhj 2 ls 6 lseh- yEck rFkk 1-0 ls 1-5 lseh- 

pkSM+k gksrk gS A uj dk 'kjhj izk;% eknk ls NksVk gksrk gS A 'kjhj [k.M;qDr] piVk rFkk 

ia[kksa ls <dk gksrk gS A  

  budk jax izk;% yky o Hkwjk gksrk gS A 'kjhj ds Åij dkbfVu rFkk fy;ksizksVhu 

dk cuk ckg~; dadky ik;k tkrk gS A ckg~; dadky vusd NksVh&NksVh ifV~V;ksa dk cuk gksrk 

gSa] ftUgs LDysjkbV (Sclerite) dgrs gSa A LdysjkbV vkil esa yphyh f>Yyh] vkVhZdqyj f>Yyh 

(Articular membrane) ls tqM+s gksrs gSa A bl f>Yyh dh mifLFkfr ds dkj.k LDysjkbV~l vius 

LFkku ij xfr’khy gksrs gSa A i`"B lrg ds LDysjkbV~l VjxkbV (Tergite) v/kj ds LVjukbV~l 

(Sternites) rFkk ik’oZ ds IY;wjkbV~l (Pleurites) dgykrsa gSa A  
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mÙkj ØamÙkj ØamÙkj ØamÙkj Øa---- 13 13 13 13        

¼1½ rkyk dqath ifjdYiuk (Lock and Key hypothesis) & ;g ifjdYiuk ,fey fQ’kj

 (Emil Fisher 1894) us izLrqr dh ftlds vuqlkj ,Utkbe dks dqath rFkk lcLVsªV dk 

rkyk ekuk x;k gS A fØ;k fuEu izdkj ls gS % 

    (i) igys ,Utkbeigys ,Utkbeigys ,Utkbeigys ,Utkbe  (Enzyme) lcLVsªV (Substrate) v.kq ds ikl ig¡qprk gSaA 

    (ii) ,Utkbe ds VsEiysV,Utkbe ds VsEiysV,Utkbe ds VsEiysV,Utkbe ds VsEiysV (template) esa lcLVªsV v.kq Q¡l tkrk gS vr% ,Utkbe 

lcLVsªV v.kq (Enzyme Substrate complex) cu tkrk gS A  

 Substrate + Enzyme   Enzyme Substrate Complex  

 

 

    (iii) bl izdkj cus ,Utkbl izdkj cus ,Utkbl izdkj cus ,Utkbl izdkj cus ,Utkbbbbe e e e ls ls ls ls lcLVªsV v.lcLVªsV v.lcLVªsV v.lcLVªsV v.kqkqkqkq     (Enzyme Substrate Molecule) cu 

tkrk gS A  

    (iv) bl izdkj cuk ,Utkbl izdkj cuk ,Utkbl izdkj cuk ,Utkbl izdkj cuk ,Utkbbbbe lcLVªsV v.kqe lcLVªsV v.kqe lcLVªsV v.kqe lcLVªsV v.kq (Enzyme Substrate Molecule) vf/kd 

lfØ; gksrk gS rFkk ty ds lkFk fØ;k dj ,Utkbe lcLVsªV ls vyx gks tkrk gS vkSj fQj 

v.kqvksa ds lkFk fØ;k djrk gS A  

 

    ¼2½¼2½¼2½¼2½    ,Utk,Utk,Utk,Utkbbbbe lcLVsªV de lcLVsªV de lcLVsªV de lcLVsªV dkEiysDl ifjdYiukkEiysDl ifjdYiukkEiysDl ifjdYiukkEiysDl ifjdYiuk (Enzyme Substrate Complex 

hypothesis)- bl ifjdYiuk dks izks- gsujh (Profe. Henry 1903) us izLrqr fd;k A blds 

vuqlkj ,Utke (E) lcLVsªV (S) ds lkFk feydj ,d tfVy ;kSfxd (SE) cukrk gS tks fØ;k 

dks lEiUu djkus esa lgk;d gksrk gS A  

 

    ¼3½¼3½¼3½¼3½    baM~;baM~;baM~;baM~;wLwLwLwLM M M M fQfQfQfQV ekWMyV ekWMyV ekWMyV ekWMy (Induced Fit Model)- bl izdkj dh ifjdYiuk dkW’kys.M 

(Koshland 1963-64) us izLrqr dh A blds vuqlkj ,Utkbe ds v.kq dh jpuk fuf’pr ugha 
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gksrh gS A lcLVsªV ds lEidZ esa vkus ij ;g vius vkidks mlds vuqdwy cukdj tqM+ tkrk gS 

vFkkZr ,Utkbe dh lajpuk ifjorZu’khy ¼yphyh½ gksrh gS A  

vFkokvFkokvFkokvFkok    

 v.Msa dh v)Zikv.Msa dh v)Zikv.Msa dh v)Zikv.Msa dh v)ZikjxE; f>Yyh }kjk ijklj.k dk izn’kZujxE; f>Yyh }kjk ijklj.k dk izn’kZujxE; f>Yyh }kjk ijklj.k dk izn’kZujxE; f>Yyh }kjk ijklj.k dk izn’kZu&iz;ksx ds fy, eqxhZ dk ,d v.Mk 

ysrs gSa] ftlds ,d fljs ij ,d NksVk fNnz djds v.Ms ds 

vUnj dk lQsn rFkk ihyk Hkkx fudky nsrs gSa A v.Ms dk 

dsfY’k;e dkcksZusV dk lQsn fNydk ued ds vEy (HCL) 

esa ?kksydj vyx dj nsrs gSa rFkk vUnj dh v)Z&ikjxE; 

f>Yyh (Semipermeable membrane) izkIr dj ysrs gSa A 

fNnz dh vksj bl f>Yyh dks dk¡p dh uyh ls ck¡/k nsrs gSa 

ftlds }kjk f>Yyh esa 'kdZjk dk xk<+k ?kksy 

(Concentrated solution)  Hkj nsrs gSa A vc bl f>Yyh 

dks ikuh ls Hkjs chdj esa yVdk nsrs gSa A dqN le; ckn ge ns[krs gSa fd dk¡p dh uyh esas nzo 

dk ry c<+ tkrk gS] D;ksafd ijklj.k ds fu;ekuqlkj ty ds v.kq v)Z&ikjxE; f>Yyh ikj dj 

nzo ds ry dks Åij mBk nsrs gSa A bl fØ;k dks vUr% ijklj.k (Endosmosis) dgrs gSa rFkk 

blls mRiUu nkc ijklj.k nkc (Osmotic pressure) dgykrk  gSa A  

    

mÙkj ØamÙkj ØamÙkj ØamÙkj Øa---- 14 14 14 14    

    ySafxd iztuu (Sexual veproduction) Likbjksxkbjk esa ySafxd iztuu la;qXeu fof/k ds 

}kjk gksrk gS A la;qXeu ds le; ;qXed cukus okyh dksf’kdk dks ;qXed/kkuh (Gametangium) 

dgrs gSa A Likbjksxkbjk esa la;qXeu nks fof/k;ksa }kjk gksrk gSa& (i) lksikuor~ la;qXeulksikuor~ la;qXeulksikuor~ la;qXeulksikuor~ la;qXeu    (ii) ik’oZik’oZik’oZik’oZ 
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Likbjksckbjk esa lksikuor~ la;qXeu fof/k }kjk ySafxd iztuuLikbjksckbjk esa lksikuor~ la;qXeu fof/k }kjk ySafxd iztuuLikbjksckbjk esa lksikuor~ la;qXeu fof/k }kjk ySafxd iztuuLikbjksckbjk esa lksikuor~ la;qXeu fof/k }kjk ySafxd iztuu 

   lksikuor~ la;qXeulksikuor~ la;qXeulksikuor~ la;qXeulksikuor~ la;qXeu (Scalariform conjugation) izfrdwy ifjfLFkfr;ksa esa 

Likbjksxkbjk dh vf/kdka’k iztkfr;ksa esa ySafxd iztuu blh fof/k }kjk gksrk gS A bl fof/k esa 

loZizFke nks rUrq ikl&ikl vkdj Øe’k% uj ,oa eknk rUrq dh Hkk¡fr dk;Z djrs gSa A dqN le; 

ckn rUrq dh nks lehiLFk dksf’kdkvksa esa mHkkj curs gSa tks yEckbZ esa yxkrkj o`f) djrs gq, 

,d&nwljs ds lEidZ esa vk tkrs gSa A dqN le; ckn nksuksa ds lEidZ dh fHkfÙk;k¡ ?kqy tkrh   

gS A ftlls ,d ufydk cu tkrh gS A  ftls la;qXeu ufydk (Conjugation tube) dgrs gSa A 

la;qXeu ufydk dk fuekZ.k djus okys nksuksa rUrqvksa dh vU; dksf’kdkvksa esa Hkh blh izdkj dh 

la;qXeu ufydk;sa cu tkrh gS A ftlds dkj.k lEiw.kZ lajpuk ,d lh<+h ds leku fn[kkbZ nsus 

yxrh gS A  

 

  la;qXeu ufydk ds fuekZ.kZ ds le; uj rUrq dh dksf’kdk dk dksf’kdk nzO; 

fldqM+dj xksykdkj gks tkrk gS vkSj ,d ,Iykuksa xSehV (Aplano gamete) cuk ysrk gS A ;g 

,Iykuksa xSehV la;qXeu ufydk ds ek/;e ls vehch; xfr }kjk lEeq[k fLFkr eknk rUrq dh 

dksf’kdk esa pyk tkrk gS rFkk eknk dksf’kdk esa mifLFkr ukfHkd ds lkFk la;qT;u (Fusion) 

djds ,d f}xqf.kr tk;xksV (Zygote) ;k tkxksLiksj cuk ysrk gS vuqdwy fLFkfr;ksa ds yksVus ij 

tk;xksV ds vadqj.k ls ckn esa ,d u;k rUrq cu tkrk gSa A 
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vFkokvFkokvFkokvFkok    

    

    ¶;wusfj;k dk ifjiDo LiksjksQkbV (Sporophyte) ;k Liksjksxksfu;e (Sporogonium) rhu 

Hkkxksa QqV (Foot) lhVk (Seta) ,oa dSIL;wy (Capsule) esa foHksfnr gksrk gS A ifjiDo LiksjksQkbV 

ds pkjksa vksj lqj{kkRed vkoj.k gksrk gSA dsIlwy ds Åijh fljs ij vkdhZxksfu;e dh vo’ks"k 

dksf’kdk,a Vksih ds leku vkoj.k cukrh gSa] ftls dsfyIVªk dgrs gSa A  

 
¶;wusfj;k ¶;wusfj;k ¶;wusfj;k ¶;wusfj;k (Funaria) LiksjksQkbV LiksjksQkbV LiksjksQkbV LiksjksQkbV (Sporophyte) dk yEcor dkVdk yEcor dkVdk yEcor dkVdk yEcor dkV    

    ¼1½¼1½¼1½¼1½    QqVQqVQqVQqV (Foot) ;g LiksjksQkbV dk vk/kkjh; Hkkx gksrk gS] tks fd eknk 'kk[kk ds 

xSfeVksQkbfVd Ård esa /k¡lk gksrk gSA QqV (Foot) yaxj Anchor) dh Hkk¡fr] LiksjksQkbV dks 

xSfeVksQkbV ds Årdksa esa fLFkj j[kus rFkk mlls ty ,oa HkksT; inkFkksZ dks vo’kksf"kr djus dk 

dk;Z djrk gS A QqV iryh fHkfÙk okys e`nwrdksa (Parenchymatous tissues) dk cuk gksrk gS A 

    ¼2½¼2½¼2½¼2½    lhVklhVklhVklhVk (Seta) lhVk yEck] eqMk gqvk (Twisted) rFkk Hkwjs&yky jax dk og Hkkx 

gksrk gS] tks fd QqV ls dSIL;wy rd ,d iryh ufydkdkj lajpuk cukrk gS] tks QqV ls 

vo’kksf"kr ty ,oa HkksT; inkFkksZ dks dSIlwy rd igq¡pkrk gS A vkUrfjd lajpuk dks ns[kus ij 

QqV esa ,d NksVk dsUnzh; LVªs.M  (Central strand) mlds ?ksjs gq, iryh fHkfÙk okyh 

dksf’kdkvksa ,oa ,d Lrjh; ckg~; Ropk (Epidermis) ls f?kjk fn[kkbZ nsrk gS] ftlds Åij 

D;wfVfdy (Cuticle) ik;k tkrk gSa A  



 28

 

    ¼3½¼3½¼3½¼3½    dSIL;wydSIL;wydSIL;wydSIL;wy (Capsule) &dSIL;wy] lhVk ds Åijh Hkkx ij mifLFkr uk’kikrhuqek 

(Pear shaped) lajpuk gS] tks fd izkajHk esa lh/kk (Erect) ,oa gjk (Green) gksrk gS] ijUrq 

ifjiDo gks tkus ij ;k ihys ;g ukjaxh jax dk gks tkrk  gS A 

  

mÙkj ØamÙkj ØamÙkj ØamÙkj Øa---- 15 15 15 15 lEogu iwyksa dk izdkj (Types of vascular bundles) fofHkUu vaxksa ;k Årdksa dk 

cuk og rU= tks lEogu dk dk;Z djrk gS] lEogu rU= dgykrk gS A ikS/kksa dk lEogu rU= 

vusd NksVh&NksVh leku bdkb;ksa dk cuk gksrk gS] ftUgsa lEogu iwy (Vascular bundle) dgrs 

gSa A izR;sd lEogu iwy tk;ye rFkk ¶yks,e rFkk dSfEc;e dk cuk gksrk gS A tk;yke rFkk 

¶yks,e dh fLFkfr rFkk dSfEc;e dh mifLFkfr vkSj vuqifLFkfr ds vk/kkj ij lEgou iwy 

fuEufyf[kr izdkj ds gks ldrs gS & 

 ¼1½¼1½¼1½¼1½    vjh;vjh;vjh;vjh; (Radial)- blesa tk;ye rFkk ¶yks,e ,d&nwljs ls vyx&vyx fHkUu&fHkUu 

f=T;kvksa ij ,dkUrfjr Øe esa fLFkr gksrs gSa A ;g lEogu iwy eq[;r% tM+ksa esa ik;k tkrk gSa A  

 ¼2½¼2½¼2½¼2½    la;qDrla;qDrla;qDrla;qDr (Conjoint) blesa tk;ye rFkk ¶yks,e ,d gh f=T;k ij ,d&nwljs ls 

tqM+s gq, fLFkr gksrs gSa A ;g eq[;r% rus esa ik;k tkrk gS A ;g lEogu iwy nks izdkj dk gksrk 

gSa& 

 (a) dksysVjydksysVjydksysVjydksysVjy (Collateral)-  bu lEogu iwyksa esa ,d gh f=T;k ij ¶yks,e ckgj dh rjQ 

rFkk tk;ye vUnj dh rjQ fLFkr gksrk gS A ;g iqu% nks izdkj dk gksrk gS & 
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 (i) dksysVjy [kqykdksysVjy [kqykdksysVjy [kqykdksysVjy [kqyk (Collateral open)- blesa tk;ye rFkk ¶yks,e ds chp esa dSfEc;e 

fLFkr gksrk gS A bl izdkj lEogu iwy f}chti=h ruksa esa ik;k tkrk gS A  

 (ii) dksysVjy cUndksysVjy cUndksysVjy cUndksysVjy cUn (Collateral closed)-  bl izdkj ds lEogu iwyksa esa dSfEc;e ugha 

ik;k tkrk A ;g ,d chti=h ikS/kksa ds ruksa esa ik;k tkrk gS A  

 (b) ckbdksysVjyckbdksysVjyckbdksysVjyckbdksysVjy (Bicollateral)- bl izzdkj ds lEogu iwy esa tk;ye chp esa fLFkr gksrk 

gS vkSj blds nksuksa rjQ dSfEc;e rFkk ¶yks,e ik;s tkrs gSa A bl izdkj ;g ,d tk;ye] nks 

dSfEc;e rFkk nks ¶yks,e dk cuk gksrk gS A dqdjfcVslh] lksysuslh] dkUoyoqyslh vkSj 

,ikslkbuslh dqy ds ikS/kksa esa bl izdkj dk lEogu iwy ik;k tkrk gS A  

 ¼3½¼3½¼3½¼3½ ladsUnzhladsUnzhladsUnzhladsUnzh (Concentric)- bl izdkj ds lEogu c.My esa tk;ye rFkk ¶yks,e esa ls 

,d&nwljs dks iwjh rjg ls ?ksjs jgrk gS A ;g c.My cUn izdkj dk gksrk gS] vFkkZr~ blesa dHkh 

Hkh dSfEc;e ugha ik;k tkrk gS A ;g nks izdkj dk gksrk gS & 

 (a) ,EQhØkbcy,EQhØkbcy,EQhØkbcy,EQhØkbcy (Amphicribal)- blesa tk;ye dks ¶yks,e iwjh rjg ls ?ksjs jgrk gS 

A ;g lEogu iwy dqN tyh; ikS/kksa vkSj VsfjMksQkbV~l tSls& flySftusyk (Selaginella) vkSj 

ykbdksiksfM;e (Lycopoduim) esa ik;k tkrk gSa A 

 (b)  ,EQhosly,EQhosly,EQhosly,EQhosly (Amphivasal)-  blesa ¶yks,e dks tk;ye pkjksa rjQ ls ?ksjs jgrk   

gS A ;g dqN ,dchti=h  ikS/kksa ds rukssa esa ik;k tkrk gS A tSls& MªSlhuk (Dracena), ;Ddk 

(Yacca)A 

    

mÙkj ØamÙkj ØamÙkj ØamÙkj Øa---- 15 15 15 15                vFkokvFkokvFkokvFkok            

 f}f}f}f}chti=h rus dh vkUrfjd lajpuk chti=h rus dh vkUrfjd lajpuk chti=h rus dh vkUrfjd lajpuk chti=h rus dh vkUrfjd lajpuk  

  ;fn ge lw;Zeq[kh ds rus dh vkUrfjd lajpuk dks ns[ks rks blesa fuEu jpuk,¡ 

fn[kkbZ nsrh gSa & 

1&1&1&1&    ckg~;Ropkckg~;Ropkckg~;Ropkckg~;Ropk (Epidermis)- ;g lcls ckgjh ,ddksf’kdh; Lrj gS] ftl ij 

D;wfVdy ik;h tkrh gS bl ij dgha&dgha cgqdksf’kdh; jkse rFkk LVksesVk ik;s tkrs gSa A  

2&2&2&2&    dkWVsZDldkWVsZDldkWVsZDldkWVsZDl (Cortex)- ;g ckg~;Ropk ds uhps ds Lrj gS] tks rhu Lrjksa dh cuh gksrh 

gS A  
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 (i) v/kLRopk (Hypodermis) ;g dksysudkbesV~l dksf’kdkvksa dh 3 ls 5 ijrksa dh 

cuh gksrh gS A bu LFkwydks"k dksf’kdkvksa esa vUrjdksf’kdh; vodk’k vuqifLFkr rFkk gfjryod 

mifLFkr gksrk gS A  

 (ii)  lkekU; dkWVsZDl (General cortex) ;g v/kLRopk ds uhps fLFkr gksrk gS rFkk 

vUrjkdksf’kdh; vodk’kksa ;qDr eǹwrdh dksf’kdkvksa dk cuk gksrk gS A  

 
lw;Zeq[kh ds rus dk vuqizLFk dkVlw;Zeq[kh ds rus dk vuqizLFk dkVlw;Zeq[kh ds rus dk vuqizLFk dkVlw;Zeq[kh ds rus dk vuqizLFk dkV    

(iii)  vUrLRopkvUrLRopkvUrLRopkvUrLRopk (Endodermis)-  ;g dkWVsZDl dh vkUrfjd ,ddksf’kdh; Lrj gS] tks 

<ksyd ds leku dksf’kdkvksa dh cuh gksrh gS] ftlesa LVkpZ d.k ik;s tkrs gSa A  

3&3&3&3&    isjhlkbfdyisjhlkbfdyisjhlkbfdyisjhlkbfdy (Pericycle) ;g ijr e`nwrdh rFkk n`<+ Årdh dksf’kdkvksa ds ,dkUrj 

Øe esa O;ofLFkr gksus ls curh gSa vkSj vUrLRopk ds uhps fLFkr gksrk gS A  

4&4&4&4&    lEogu iwylEogu iwylEogu iwylEogu iwy (Vascular Bundle) - buds lEogu iwy la;qDr (Conjoint), dksysVjy 

(Collateral),  [kqys (Open) ,d leku vkdkj rFkk ,d ?ksjs esa O;ofLFkr gksrs gS A budk izR;sd 

lEogu iwy tk;ye] ¶yks,e rFkk dSfEc;e dk cuk gksrk gS A budk tk;ye oslsYl] VªSdhM] 

dk"B rUrq rFkk dk"B e`nwrd dk cuk gksrk gSa] tcfd ¶yks,e pkyuh ufydkvksa] lf[k 

dksf’kdkvksa rFkk e`nwrd dksf’kdkvksa dk cuk gksrk gS A buds tk;ye rFkk ¶yks,e ds chp esa 

iryh fHkfÙk okyh dksf’kdkvksa dh ,d iV~Vh ik;h tkrh gS] ftls dSfEc;e dgrs gSa A  

5&5&5&5&    fiFkfiFkfiFkfiFk (Pith)-  eTtk (Medulla)  fiFk dk og Hkkx tks nks laogu iwyksa ds chp esa 
fLFkr gksrk gS mls eTtk fdj.k (Medullary ray) ;k fiFk fdj.k (Pith ray)  dgrs gS A rus ds 
e/; esa e`nwrdh dksf’kdkvksa dk cuk fiFk ik;k tkrk gS A  
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Model Question Paper -2007-2008 

BIOLOGY 

CLASS – XI 

Max. Marks : 75       Time : 3 Hrs. 

Total No. of Questions  : 15 

 

Instructions : 

1. All question have to be attempted. 

2. Q. No. 1 to 4 are multiple choice questions.  

Each question has 5 sub-questions.  

3. Q. No. 5 to 15 have internal choice. 

4. Question to be answered according to instructions.  

 

Q. No. 1 Choose the correct option from the given and write in your answer 

booklet :- 

 

a. What is the study of fossils known as : 

 (i) Taxonomy  (ii) Bacteriology  

 (iii) Gerontology  (iv) Palaentology 

 

b. Which of the substance is not found in plant cel l wall ? 

 (i) Cellulose (ii) Lignin   

(iii) Pectin (iv) Protein 

 

c. Fern prothallus is : 

 (i) Haploid (ii) Diploid  

 (iii) Triploid (iv) Sporophyte. 

 

d. Bacteria which posses flagella all over their bo dy surface are called - 

 (i) Monotrichous (ii) Amphitrichous  
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 (iii) Peritrichous  (iv) Atrichous 

 

e. Which of these disease is hereditary - 

 (i) Haemophilia (ii) Dysentery  

 (iii) Plague   (iv) Typhoid 

 

Q. No. 2 Choose the Correct answer and fill in the blanks: 

a. Out of the following __________ is not a vestigial organ of human. 

 (i) Nictitating membrane (ii) Caudal vertebrae 

 (iii) Appendix   (iv) Glottis  

 

b. In an animal cell, spindle fibres are formed from ____________. 

 (i) Centriole    (ii) Centromere 

 (iii) Nucleus   (iv) Mitochondrion 

 

c. Protein synthesis occurs is ________________. 

 (i) Centrosome   (ii) Chromosome 

 (iii) Mitochondrion  (iv) Ribosome 

 

d. D.N.A. is present in _________ . 

 (i) Only green plastid  (ii) Only mitochondria 

 (iii) Only nucleus  (iv) All of the above 

 

e. Naked seeds are found in _____________. 

 (i) Algae    (ii) Pteridophyta 

 (iii) Angiosperms  (iv) Gymnosperms 

 

Q. No. 3 Match The following : 

 

 a. Datura 

 b. Pea 
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 c. Compositae 

 d. Onion  

 e. Mustard  

 

Q. No. 4 Write answer in one word. 

(i) What are extra nuclear heredity units known as ? 

(ii) In which disease bones become soft, weak and brittle ? 

(iii) Name the process in which genes located on homologous chromosomes 

exchange their genetic material. 

(iv) What type of plants are pitcher plant and utricularia. 

(v) Name one technique for testing genetic abnormalities in the embryo. 

 

Special Instructions :-  Q. Nos. 5 to 7 are short answer questions. Answer in 

maximum 75 words. Each question carries 4 marks. 

 

Q. No.5  What do you understand by adaptation ? Write the names of types of 

adaptations. Explain short- term adaptations with example. 

OR 

  Virus is a link between living and non-living. Justify the statement.  

 

Q. No. 6 What is Afforestation ? Write the objectives of community or social 

forestry. 

OR 

  What is pollution ? State the names of types of pollution and the effects 

of air pollution on organism ? 

 

Q. No. 7 Define tap root and describe the modifications of tap root for food 

storage.  

OR 

  Describe the types of meristematic tissues based on location. 
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Special Instructions : Q. Nos. 8 to 12 are long answer question- Answer each 

question in maximum 150 words. Each question carries 5 marks. 

 

Q. No. 8 Why do some plants become insectivorous ? Explain the structural 

adaptations shown by pitcher plant to trap insects. 

 

OR 

  Define herbarium. Describe the objectives and method to prepare 

herbarium.  

 

Q. No. 9  Explain the types of chromosome based on the postion of centromere. 

OR 

  How is sex determined is man ? Explain with the help of line diagram. 

 

Q. No. 10 Differentiate between mitosis and meiosis. 

OR 

Differentiate  between prokaryotic and eukaryotic cells. 

 

Q. No. 11 Define Dihybrid cross. Explain the phenotypic ratio of 9:3:3:1 with the 

help of a checker board.  

OR 

  Define mutation. Explain the features and causes of mutation. 

 

Q. No. 12 With the help of a diagram, explain the external morphology of an earth 

worm.  

OR 

  With the help of a diagram, explain the external morphology of 

cockroach.  

 

Special Instructions : Q. No. 13 to 15 are long 200  words. Each correct answer 

carries 6 marks. 



 35

 

Q. No. 13 Write all the steps of enzyme action and explain in what form enzymes 

are left after the reaction ? 

OR 

  Define osmosis. And explain the process with the help an experiment. 

 

Q. No. 14 Explain any one method of sexual reproduction in Spirogyra with the help 

of a diagram. 

OR 

  Describe parts of sporophyte in Moss and draw L.S. of Moss capsule. 

Q. No. 15 Describe the different types of vascular bundles. 

OR 

  Explain the internal structure of a dicot stem with the help of a diagram.  
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BIOLOGY 2007-2008 

MODEL ANSWERS 

XIth 

 

Answer No. 1  

a. (iv) 

b. (iv) 

c. (i) 

d. (iii) 

e. (i) 

 

Answer No. 2 

a. (iv) 

b. (i) 

c. (iv) 

d. (iv) 

e. (iv) 

 

Answer No. 3 

(i) d 

(ii) e 

(iii) a 

(iv) b 

(v) c 

 

 

 

 

Answer No. 4 

(i) Plasmagene 
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(ii) Osteoporesis 

(iii) Crossing-over 

(iv) Insectivorous 

(v) Amniocentesis. 

 

Answer No. 5  Adaptation :  All organisms possess the ability to change 

according to the environment so that it is easy for them to survive in that environment. 

This ability of the organisms is called adaptation. Adaptation is of two types in 

organisms : 

(i) Short – term adaptation. 

(ii) Long – term adaptation. 

 

Short – term adaptation –  The changes developed in an organism clue to changing 

environmental condition within its life span are called short- term adaptations for 

example,  On continuous exposure to sunlight our skim becomes darker due to 

accumulation of sun-ray absorbing, melamin pigment granules in the outer-most layer 

of skin. Melanin pigment protects the inner tissues by  absorbing heat. 

OR 

Virus exhibits the features of both living and non-living. These are as follows : 

Characteristics of living organisms – 

(i) Virus exhibits growth and reproduction. 

(ii) Virus contains genetic material (RNA or DNA) and proteins.  

(iii) Viruses exhibit diversity in structures. 

(iv) Virus exhibit mutation. 

(v) Virus spread diseases in plants, animals and bacteria. 

(vi) Virus exhibit phenomenon of inheritance. 

(vii) Virus are (obligatory) parasites. 

(viii) Virus exhibit sensitivity  

Features of Non-living. 

(i) Virus lack cells 

(ii) Virus can be crystallized. 
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(iii) Virus lack cytoplasm. 

(iv) Virus lack metabolic activities and nutrition. 

(v) Virus do not grow and reproduce on their own. They require a host cell. 

 

Because of the above mentioned characteristics, virus is considered a link 

between the living and non-living. 

 

Answer No. 6  Development of forest on barren land or land lying fallow is called a 

forestation Such forest are called artificial forest. The objectives of community or 

social forestry are:    

1- To grow useful trees. 

2- Development of forests on private area with co-operative effort.  

3- To minimize the dangers of pollution by cultivating artificial forests.  

4- Conservation of  endangered wild life species. 

5- To create awareness. 

6- To cultivate forest on barren and fallow land.  

OR 

Pollution -  Any charge occurring in the air, water, land i.e., physical, chemical and 

biological features which harmful to the living conditions, industrial and cultural 

activities of mankind and other organisms.    

 

Types of pollution 

1- Air pollution 

2- Water pollution  

3- Soil pollution 

4- Noise pollution 

5- Radioactive pollution. 

 

Effects of air pollution on organisms – 

(i) SO2 emitted form industrial chimneys causes burning in the respiratory tract 

and harms the lungs. It destroys a variety of plants. Some lower plants and  
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lichens grow profusely in an environment free from SO2. Its maximum effect 

is felt on the respiration in organisms.  

(ii) Nitrous oxide affects lungs, and causes diseases of eyes and heart. Ozone 

causes eye diseases, cough and pain in the chest. It increases transpiration 

rate of many plants, causing them harm. 

(iii) P.A.N. inhibits photolysis of water thus decreasing the overall ecosyotem 

productivity. It causes irritation of eyes and damage to lungs.  

(iv) Higher concentrations of CO and CO2 in the air cause fatigue, mental 

disorder, cancer of lungs, etc. 

(v) Many hydrocarbons, chiefly polynuclear aromatic hydrocarbon (P.A.H.), are 

major carcinogenic substances.  

(vi) Arsenic makes the plants poisonous resulting in death of animals feeding on 

them. 

(vii) Lead particles spread in the air cause eczema and anthrax diseases.  

(viii) Air around iron factories, polluted with more of silica cause respiratory 

disorders. 

 

Answer No. 7  Tap Root –  It is that root in which the radicle grows to give rise to a 

main or primary root. 

Modifications of tap root for food storage –  Some tap roots accumulate food 

substances and grow to become fleshy. They take on different shapes. This stored 

food is used by plants.  

 
Modifications of tap root for food storage  
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  There modifications are variously named according to shape, as under – 

(i) Conical – The broad base of the root gradually tapes to the tip. The 

broadest part is the base and the slimmest part in the tip e.g., carrot  

(ii) Fusiform  -  This tap root assumes the shape of a spindle i.e., it is 

broad in the centre and gradually tapers towards both ends. The 

upper this part is hypocotyl and the rest of the part is root e.g., 

raddish. 

(iii) Napiform –  The base of this root is very broad and tapers abrupthy. 

The upper broad part is formed by the swelling of both, hypocotyl and 

root e.g., beet root, turnip. 

 

 

OR 

Types of meristematic tissues- 

 Based on their location, meristematic tissues can be classified into three types : 

(i) Apical meristem  

(ii) Intercalary meristem. 

(iii) Lateral meristem 

 

(i) Apical meristem :  These meristems are located at the apex of root and 

shoot Continuous cell divisions in these tissues result in the increase in 

lengths of roots and shoots. This meristem includes both pro-meristem and 

primary meristem which form the growing points at the apex of roots and 

stems. 

(ii) Intercalary Meristem :  It is the part that got separated from apical meristem 

at the time of growth of shoot and did not get differentiated. It is located near 

the leaf base or at the base of node e.g., in grass it is located near the base 

of inter node in mint, it is located below the node.  

(iii) Lateral Meristem :  This meristem is located laterally in the roots and 

stems e.g., vascular cambium (i.e, fascicular and interfascicular) and cork 

cambium.  
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Fascicular cambium in stems is primary meristem where as all others are 

secondary meristems as they arise by dedifferentiation of permanent 

tissues. They divide to give rise to secondary growth which results in 

increase in diameter of stems and roots. 

 

Answer No. 8  Plants which are growing in nitrogen deficient soil become 

insectivorous to fulfill their need of nitrogen, Nepenthes or pitcher plant is an 

insectivorous plant. The structural modifications of its leaf parts are as follows :- 

  Leaf part    Modified part 

(i) Lamina    Pitcher 

 (ii) Apex     Lid 

 (iii) Petiole      Tendril. 

 

  The mouth of the pitcher is specially thick and glandular. Some of its 

glands secrete nectar which attracts insects. The inner wall of the pitcher is smooth 

and lined with stiff, inwardly bent hair. The pitcher is filled with sticky substance 

containing digestive enzymes.  

  

  The insect is attracted by the brightly coloured pitcher. It sits on the 

mouth of the pitcher and bends inwards to obtain nectar. In the process, it slides 

down and is prevented to escape by the stiff, inwardly directed hair. The lid on top 

prevents its escape. The digesters enzyme containing substance digests the insect 

for obtaining nitrogen for its nutrition. 

OR 

  Herbarium :  Herbarium is a collection of plants in which plants are dried, 

pressed, arranged on paper sheets according to some recognized and acceptable 

system of classification for future reference and study. 

 

Objectives : 

  The main objectives for making a herbarium are: 

(i) To preserve plant specimens for future reference. 
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(ii) The specimens can be used for plant identification.  

(iii) It helps to increase knowledge about the kinds of plants at a particular time 

period. 

(iv) These specimen from the basis for future monographic and 

phytogeographical studies following required for preparations of herbarium 

or plant museum. 

(1) Herbarium Press :  It is used to dry and press plants. The size of the 

herbarium press is 12 X 18 inches. It has a metal or wooden frame in the centre of 

which are old newspapers or blotting papers for absorbing moisture. 

(2) Vasculum :  It is an ovoid, tin or aluminium box of size 50 X 30 X 15 cm. It is 

used to collect the plants from the field so that they remain fresh till they are pressed. 

It has a strap (belt) an both sides with the help of which it can be hung on the 

shoulder.  

(3)  Pruning shear :  It is a special type of knife used to chop branches of big trees. 

(4) Digger : It is used to dig out underground plant parts. 

(5)  Scissors  : It is used to cut branches and small bushes.  

(6) Lens : It is a magnifying lens. 

(7) Field book  : A notebook and pencil should be carried to the field. 

 

Ans. No.9 Types of Chromosomes : 

 Chromosomes can be classified on the basis of number and position of 

centromere. When there is no centromere on a chromosome, it is called Acentric.  

When a chromosome contains one chromosome, it is known as Monocentric , when 

two Centromeres  are present, then Cicentric  and when it is more than three, then it 

is called Polycentric , when more number of chromosomes are spread all over the 

chromosome, then it is called diffused or non located or Holocentric centromere. 

 

 On the basis of location of centromere, there are four types of chromosomes : 

[Diag] 
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Types of Chromosomes on the Basis of Position of Ce ntromere. 

a) Telocentric  (b)  Acrocentric 

(c) Sub-metacentric (d) Metacentric  

 

1- Telocentric :  The centromere is located at one end of the chromosome. 

2- Acrocentric :  The centromere is located a little away from one end, so that one 

arm is small and the other big. 

3- Sub-metacentric  : The centromere is away from the centre such that one arm 

is only slightly bigger than the other. Such type of chromosomes are L- or J- shaped. 

4- Metacentric :  The centromere is situated in the centre and both arms are 

equal. Such chromosomes are V-shaped. 

OR 

Sex Determination in Man  : Every cell in human contains 46 or 23 pairs of 

chromosomes. Out of these, 22 pairs are common in man and woman. There are 

known as autosomes . The two chromosomes of the 23rd pair in women are same 

whereas they are different in males. One is big while the other is small. The bigger 

one is known as X while the smaller one is Y. These i.e. 23rd pair help in 

determination of sex, hence they are known as sex chromosomes.  

 Two types of sperm will thus be produced in males, one type containing 22 

autosomes and one X (22+x) (22+y) chromosome while the other having 22 

autosomes and one Y chromosome. On the other hand, there will be only one type of 

eggs produced in females – all containing 22 acrosomes and one X chromosome. 

(22+X) 
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 At the time of fertilization, if the egg fuses with a sperm containing 22 + X 

combination of chromosomes, it will produce a girl child. Whereas, if the egg fuses 

with a sperm containing 22 + Y combination of chromosomes, it will result in a boy 

child. Almost all higher animals and mammals exhibit this type of sex-determination. 

In case of birds, however the case is opposite, i.e. males are XX and females are XY. 

 
Fig. Sex Determination in Man 

 

 Thus, hypothetically, there is a possibility of 50% children being males and 50% 

females. But it is not seen practically. Some couples produce only male offsprings, 

some only female offsprings while remaining produce both in equal numbers. 

 In fact, the number of sperms is in crores and it is only a matter of chance as to 

which type of chromosome will fertilize and result in the sex of child. 

Ans. No.10 Difference between mitosis and meiosis :   

S. 
No. 

Mitosis S. 
No. 

Meiosis 

1. Occurs in all types of cells 1. Occurs in germ cells. 

2. The number of 

chromosomes in daughter 

2. The number of chromosomes in 

daughter cells is reduced to half 
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cells is same as that of 

parent cell 

of parent cell. 

3. The resultant daughter 

cells are two in number 

3. The resultant daughter cells are 

four in number 

4. Cell division is of a shorter 

duration 

4. Cell division is of a longer 

duration 

PROPHASE 

5. Short duration 5. Longer duration and sub-divided 

into five stages. 

6. Chromosomes appear as 

chromatids 

6. Chromosomes appear as single 

units but in prophase-II they are 

seen as chromatids.  

7. Pairing of chromosomes 

does not occur 

7. Pairing of chromosomes occurs 

in prophase-I (Zygotene) 

8. Crossing over does not 

occur 

8. Crossing over occurs in 

prophase-I (parchytene) 

MATAPHASE 

9. Chromosomes are 

arranged singly on the 

equatorial plate 

9. Chromosomes are arranged in 

pairs on the equatorial plate. 

10. Centromere is at the 

equatorial plate with arms 

directed towards the poles. 

10. The arms are perpendicular to 

the poles. 

ANAPHASE 

11. Centromere divides 11. Centromere does not divide 

12. Individual chromatids 

move to opposite poles. 

12. Whole chromosome moves to 

opposite poles. 

13. Same number of 

chromosomes are 

presenta at poles 

13. Half the number of 

chromosomes are present at 

poles. 
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TELOPHASE 

14. Always present 14. Telophase-I may or may not 

occur. 

 

OR 

 Difference between prokaryotic and Eukaryotic cells  

 

 Basis of 

difference 

PROKARYOTIC EUKARYOTIC 

1. Cell wall Thin, Composed of 

protein and 

carbohydrates 

Thicker and usually made 

up of cellulose (plants) or 

chitin (fungi) 

2. Mitochondrier Absent Present 

3. Golgi body Absent Present 

4. E.R. Absent Present 

5. Lysosomes Absent Present 

6. Nuclear 

membrane 

Absent, nuclear 

material lies freely in 

the cytoplasm 

Present, it separates the 

nuclear material from 

cytoplasm 

7. Ribosomes 70 S type (30+50 S) 80 S type (40 S + 60 S) 

8. Nucleolus Absent Present 

9. Metronomes Present Absent 

10. DNA Single, double 

stranded DNA, coiled 

and super coiled 

around a central core 

of non- histone 

proteins 

DNA along with histone 

proteins forms 

chromosomes, the number 

of which is different in 

different species 

11. Photosysnthesis Occurs in isolated 
thylakoids. Primitive 
type of chlorophyll 
(bacteriochlorophyll) 

Occurs inside chloroplast 

chlorophyll is present 
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present 
12. Respiration Occurs in plasma 

membrane 

Occurs in mitochondria 

13. Flagella Solid, made up of 
flagellin protein 

Exhibits (9+2) arrangement 
of microtubules, made up of 
tubulin protein. 

14. Cell division Amitosis Mitosis or Meiosis 

15. Sexual 

Reproduction 

Syngany is absent, 
however, recombi-
nation occurs by 
transformation, 
transduction and 
conjugation. 

Syngary and conjugation 

occur 

16. e.g. Bacteria, Blue green 
algae 

Fungi, plants, Animals 

 

Ans. No.11 Dihybrid Cross :   

 A cross in which inheritance of two characters is seen at a time. Mendel 

performed many dihybrid crosses. In one example, he considered two characters – 

colour of seed and shape of seeds. 

 In this cross, 

- Round with yellow seeds – 9 

- Round with green seeds – 3 

- Wrinkled with yellow seeds – 3 

- Wrinkled with green seeds -1  

 

The ratio between round, yellow seeds and green wrinkled seeds is 9:1 whereas 

the ratio between round, green seeds and wrinkled green seeds is 3:1. 

On the basis of this experiment, Mendel was able to conclude that each of the 

allele in a pair of constrasting characters works independently of other. 

 

On this basis, Mendel was able to propose the law of Independent Assortment.  

 

The nine possible genotypes are : 
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 RRYY  - 1   RRyy  - 1 

 RrYY  - 2   Rryy  - 2 

 RRYy  - 2   rrYy  - 2 

 RrYy  - 4   rrYY  - 1 

       rryy  - 1 

 

 

  P  Round, Yellow  Wrinkled, Green 

    (RRYY)  x (rryy) 

 

  G  RY   x ry 

    Artificial  

    Cross  fertilization 

 

  F1  RrYy –   All Round, Yellow seeds 

  On selfing F1 

 

   RrYy   x RrYy 

   (Round yellw)  (Round yellow) 

 

  F2 : 

 Male Gametes 

 RY Ry rY ry 

RY RRYY 
Round 
Yellow 

RRYY 
Round 
Yellow 

RrYy 
Round 
Yellow 

RrYy 
Round 
Yellow 

Ry RRYy 

Round 

Yellow 

RRyy 

Round 

Green 

RrYy 

Round 

Yellow 

Rryy 

Round 

Green 

F
em

al
e 

G
am

et
es

 

rY RrYY 

Round 

RrYy 

Round  

rrYY 

Wrinkled  

rrYy 

Wrinkled 
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OR 

 

Answer No.11 Characteristics of Mutation 

 

1. Mutations occur suddenly in organisms 

2. Mutations do not have a definite direction. 

3. Mutations give rise to new features that may form new spices. 

4. Mutations can help to achieve developmental changes in short duration. 

5. Mutations arising in germ cells are heredity.  

 

Causes of Mutation : 

 

1. Physical and chemical factors play an important role in giving rise to 

mutations.  

2. Physical factors include radiations, X-rays, temperature charges at the 

time of germ cell cycle, etc. Chemical factors include colhicine. 

3. Failure to synapse at Zygotene stage at meiosis can lead to mutations.  

Yellow Yellow Yellow Yellow 

ry RrYy 

Round  

Yellow 

Rryy 

Round 

Green 

rrYy 

Wrinkled 

Yellow 

rryy 

Wrinkled 

Green 

FIG: DYHYBRID CROSS IN PEA PLANT 
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4. Antibodies can give rise to mutations.  

5. Chromosomal Mutations can arise because of the change in interaction 

of certain molecules (physiology of mutants may change at times). 
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Answer No. 12 

 Shape, size and colour of Pheretima _ 

 Pheretima or earthworm is cylindrical and bilaterally symmentrical with both 

ends pointed. The posterior end is comparatively more blunt than anterior end.  

 It is approximately 16 to 20 cms long and 0.5 to 1.0 cms in diameter. 

 
External Structure of Pheretima Postnuma (Earthworm) 

 

 Body colour resembles that of soil i.e. brown; This colour of skin is due to the 

presence of porphyrin pigment obtained. Dorsal side is darker when compared to 

anterior side from the deed and decaying leaves taken in as food. This pigment 

protects the earthworm from the ill-effects of strong light.  

 

Segmentation :  The earthworm’s body is divided into 100 to 200 circular groves 

called annuli. Formation of annuli is known as metameric segmentation. The first 

segment at the arberior end is known at buccal segment or peristomium. A half-moon 

shaped mouth is located at its anterior most end. A triangular, muscular process 

overhangs the peristomium. It is known as prostomium. It covers the mouth. The last 

body segment is known as the anal segment. The anus is situated in this segment. 
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There is an inter segmental groove between two groves. There is a mid-dorsal, blue 

longitudinal line which is actually the dorsal blood vessel. 

 

Clitellum –  The outer skin layer of the 14th, 15th and 16th segment of earthworm 

becomes many layered thick dark and glandular. This part is called clitellum or 

cingulum. It divides the body into 3 segments – 

(i) Pre-clitellar region 

(ii) Clitellar region 

(iii) Post clitellar region 

 

Setae – There is a circular ring of setae in the centre of every segment except 1st, 2nd 

and last. Such type of arrangement of setae is called perichaetin arrangement. Each 

seta is made up of nitrogen containing chitin and resembles a stretched ‘S’. The 

middle portion of the seta is swollen and is known as Nodule . All setae are 

backwardly directed and located in setae sac. 
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OR 

 

External features of cockroach – 

 

 
External Structure of cockroach 

The size of the body of cockroach varies from 2-6 cm long and 1.0 to 1.5 cms 

wide. The males are generally smaller in size than females. Body is segmented, 

flattened and covered by wings on the dorsal surface. 

 

 The body may be coloured reddish brown or brown. Body is covered by an 

exoskeleton of Chitin and lioprotein. It is made up of many small plates called 

Sclerites. scleriter are interconnected by a flexible membrane known as articular or 

arthrodial membrane. This allows flexible movements of the cockroach body. Dorsal 

sclerites are known as tergites , ventral ones are known as Sternites while the lateral 

ones are known as Pleurites 
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Ans. No. : 13 

(1) Lock and Key Hypothesis - 

Proposed by Emil Fisher in 1894, this theory assumes the substrate to be a 

lock and the enzyme to be the key. Mechanism of enzyme action is as follows :- 

[i] The enzyme approaches the substrate molecule. 

    Substrate attaches itself to the template on enzyme forming enzyme- 

     substrate complex. 

[ii]    Thus enzyme substrate is formed from enzyme. 

[iii]  This newly formed molecule has more of vigor and can act with, to           

        form products. After acting with water substrate is further separated          

        and is ready to work again with new molecules. 

Substrate + Enzyme   Enzyme Substrate Complex  

 
Mechanism of Enzyme Action : Lock and Key Model  

 

(2) Enzyme-Substrate Complex hypothesis - 

This hypothesis, proposed by Prof. Henry, 1903 states that enzyme (E) 

alongwith substrate (S) forms a  complex which helps in enzyme action. 

(3)     Induced Fit Model - 

 This hypothesis was proposed by Koshland, 1963-64. According to this, the 

configuration of enzyme molecule is not fixed. It charges its configuration according to 

that of approaching substrate molecule in order to fit itself. 
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OR 

 Demonstration of Osmosis by the semi-permeable egg membrane: 

 A hen’s egg is taken for the experiment. A small 

hole is made at one end and the egg is emptied of 

its contents. The calcium carbonate shell is dissolved 

by dipping the egg in concentrated 

hydrochloric acid (HCl). The inner, semi- permeable 

membrane is thus obtained. A glass tube a fixed into 

the hole in the membrane and tied 

concentrated sugar solution is now filled in the membrane bag though the tube, and 

its level noted. This membrane is how inserted into a beaker filled with water. After 

some time we note that the level of the solution in the glass tube has riser. This is 

become of osmosis the water molecules enter the membrane and same the level in 

the tube. This process is known as endosmosis and the pressure developed due to it 

is known as osmotic pressure.  

 

Ans. No. : 14 

 Sexual Reproduction in Spirogyra occurs during unfavourable conditions by 

conjugation. The gamete forming cells are known as gametangia. Conjugation in 

bacteria occurs by 2 ways: 
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Fig. Conjugation in Spirogyra 

 

 

(i) Scalariform Conjugation : 

 Most species of Spirogyra exhibit this type of conjugation. In this method, 2 

filaments of opposite strains come together. One behaves as a male while the other 

as the female filament. Two protubances appear on the sides of spirogyra facing each 

other. They slowly touch, the cell walls at the point of contact dissolve forming a tube 

like structure between them. This is known as conjugation tube. All the cells of the 

filaments engaged in conjugation form conjugation tubes so that the whole structure 

resembles a ladder.  

The cytoplasm of the cells of the male filament round up to form aplanogamete. 

It moves through the conjugation tube by amoeboid movements into the female 

filament cell. Here it fuses with the contents to form 4 diploid zygote or zygospore. On 

drying up of the filament, the zygote sinks to the floor of the water body. On return of 

favourable conditions, it will germinate to form a new filament. The new filament will 

be haploid as the zygospone first undergoes meiosis to restore haploid condition. 
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OR 

 

 Sporophyte of Funaria :  The sporophyte of Funaria is totally dependant on 

gametophyte. It has 3 parts : Foot, Seta and Capsule. The remnant of the old 

gametophyte (archegonium) part may sometime be found as a cap-like structure on 

the capsule. This is called calyptra. 

 

Parts of moss sporophyte 

 

i) Foot :  It is the basal part of the sporophyte embedded in the tip of the 

gametophytic part of female branch. It anchors the sporphyte to the gametophytic 

tissue and helps to the absorb water and nutrition from it. Foot is made up of thin-

walled parenchyma cells.  

 

ii) Seta :  Seta is a an elongated, twisted structure carrying the capsule away from 

foot. It helps in better disperral of spores. 

 Internally, it consists of a central strand made up of thin-walled cells. 

Surrounding it are few layers of cells. Outermost is a single layered epidermis 

protected by cutide. 
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Fig. L.S. of A Moss Capsule 

 

iii) Capsule :  It is a pear-shaped structure situated on top of seta. Initially it is an 

erect structure, green in colour. On matunity, it becomes bent and changes colour to 

yellow or orange. It is further subdivided into 3 parts : 

- the basal portion apophysis, 

- the central position, theca containing sporogenous tissue and 

- the top-most, cap like structure, the operculum. It covers the opening of 

capsule through which the spores escape on maturity.  

 

Answer No. 15 : Types of vascular bundles : 

 

 Vascular system is a collection of all different types of conducting tissues. In 

plants, the vascular system is divided into smaller similar units called vascular 

bundles. Each vascular bundle normally contains xytem, phlom and may be cambium.  
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Fig. Types of Vascular Bundles 

 

 According to the location of xylem and phloem and presence or absence of 

cambium, the vascular bundles are of following types : 

 

i) Radial : The system and phloem are arranged alternatingly on the 

different radii e.g. in roots. 

ii) Conjoint :  The xylem and phloem form one bundle on the same radius. It 

can be of further two sub-types :  

a) Collateral : Each bundle contains xylem on the inner side and 

phloem towards the peripheny. If cambium is present between the 

xylem and phloem, the bundle is said to be collateral open. It is 

found in dicot stem. Whereas if there is no cambium between 

xylem and phloem, then the bundle is known as collateral closed. It 

is seen very often in monocot stems.  

b) Bicollamteral  : In such type of bundles, xytem is located in the 

riddle with cambium followed by phloem on both sides of it eg. 

Vascular bundles of families circurbitaceae, solanaceae, 

convolvulaceae and Apocyanaceae.  
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iii) Concentric :  In this type of vascular bundles, xylem and phloem form 

concentric layes around each other. These bundles lack cambium, hence they 

are of closed type. It is of further 2 sub types : 

a) Amphicribal : Phloem completely surrounds the xylem in such 

bundles. Example are seen in few aquatic plants and pteridophytes 

(Selaginella and Lycopodium). 

b) Amphivasal : Xytem completely surrounds the phloem in this type 

of vascular bundle eg. In the stems of some monocot plants like 

Yucca and Dracaena.  
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OR 

 Internal structure of a dicot stem : 

  
Fig. Internal Structure of Dicot stem 

A Part of The Stem In T.S. 

The arrangement  of different types of tissues in a dicot stem is as follows:- 

(1) Epidermis : 

 It is the outermost layer formed of single layer of barrel shaped parenchyma 

cells. Outer to this layer is a protective, waxy, non-living layer of cuticle. Usually 

multicellular hair and stomata are found associated with this layer. 

 

(2) Cortex : 

 It lies below the epidermis and is divided into 3 regions : 

(i) Hypodermis :  Lying immediately below the epidermis, it is formed of 3-5 

layers of collenchyma cells. These may contain chloroplast. 

(ii) General Cortex :  Located below the hypodermis, it is formed of many 

layers of parenchyma cells. 

(iii) Endodermis :  The innermost, third layer of cortex, endodermis is formed 

of a single layer of barrel shaped parenchyma cells containing starch 

granules. 

 

(3) Pericycle : 
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 Located below the endodermis, this multilayerd part is formed of alternating 

bundles of parenchyma and sclerenchyma cells. 

(4) Vascular bundles : 

 The vascular bundles are conjoint, collateral, open, of similar sizes and 

arranged in a ring below the pericycle. The scleremchyma bundle of pericycle is 

associated with vascular bundles. 

 

 Each bundle contains xylem, phloem and cambium. 

 Xylem is formed of tracheids, vesels,  xylem parenchyma and xylem 

sclerenchyma cells. Whereas the phloem is formed of sieve tube cells, companion 

cells, phloemparenchyma and phloem sclerenchyma cells. Cambium is found 

between the xylem and phloem. It is made up of 3-4 layers of thin, rectangular cells. 

 

(5) Pith or Medulla :  It is the central, large portion, formed of parenchyma cells. 

This tissue extends in between the xylem bundles as pith rays or medullary rays. 

 

 

 

 


