


1) KjYU nkd;rt;tpdhy; #og;gl;l FopaTU fhzg;gly;
2) fyr;Rtu; fhzg;gly;
3) ,ugNrhk; fhzg;gly;
4) fhzg;gly;DNA

tpy;iyak;

fyr;Rtu;

KjYUnkd;rt;T fynkd;rt;T/

fUg;nghUs; / DNA

gpsh];kpl;L



Penicilium Chrysogenum
Methano Coccus
Saccharomyces cerevisiae
Mycobacterium tuberculosis

Kjyhd gupfupg;G

Jizahd gupfupg;G

fhw;wpd;wpa gpupifahf;fy;

njhw;WePf;fy;

ngupa kpjf;Fk; gjhu;j;jk; tbj;J mfw;wg;gLk;

xl;rprid toq;fp Fiwj;jy;BOD

Nrjdgjhu;j;jq;fspd; fhw;wpd;wpa gpupifahf;fk;

Ez;zq;fpfis mopj;jy;

FSf;NfhR xU rf;fiul;/

mkpNdhmkpyk;

nfhOg;gkpyk;> fpsprNuhy;

fpisNfhrpbf;

ngg;iul;

vRj;ju;

B

-3-AL/2016/67/T-II(A)

iii. Ez;zq;fpfisg; gad;gLj;jpr; nra;ag;gLk; ehd;F ifj;njhopfs; fPNo

ml;ltid A ,;y; jug;gl;Ls;sJ. mj; ifj;njhopy;fs; xt;nthd;Wf;Fk;

gad;gLj;jj;jf;f Ez;zq;fpfis ml;ltid B apypUe;J njupe;njLj;J

ml;ltid A ia epug;Gf.

ml;ltid A ml;ltid B

ifj;njhopy;fs; gad;gLk; Ez;zq;fpfs; Ez;zq;fpfs;
1. Ez;zapu;f;nfhy;yp Methano coccus
2. capu; thA Penicilliumchrysogenum
3. vjNdhy; Mycobacterium tuberculosis
4. jLg;G kUe;J Saccharomyces cerevisiae

iv. fopT ePu;g;gupfupg;gpd; gpujhd ehd;F gb epiyfisAk; je;J mq;F

Nkw;nfhs;sg;gLk; Kf;fpa nraw;ghL xntd;Wk;; jUf

A. …………………………………….. ……………………………………………………………………………….

B. …………………………………….. ……………………………………………………………………………….

C. …………………………………….. ……………………………………………………………………………….

D. …………………………………….. ……………………………………………………………………………….

b.

i.

NkNy A,B,C vd gpujhd capupay; %yf;$Wfs; %d;W jug;gl;Ls;sd ,t;

%yf;$Wfs; njhlu;ghf gpd;tUk; ml;ltiziag; G+uzg;gLj;Jf.

fl;likg;G capupay; %yf;$w;wpid cUthf;Fk; xU
gFjpaj;jpd; ngau;

mtw;Wf;fpilNaahd
gpidg;G

A

B

C

ii. A,B,C Mfpa fl;likg;Gf;fspy; mq;fpfspd; tsu;r;rpf;F cjTk; fl;likg;G vJ?

……………………………………………………………………………………………………………………………………….

[ gf;. 4 Ig; ghu;f;f

,g;gFjpapy;
vjidAk;
vOJjy;
MfhJ

2 X 5 = 10 Gs;spfs;

1 X 8 = 8 Gs;spfs;

( A ) ( B ) ( C )

4 X 6 = 24 Gs;spfs;

1 X 2 = 2 Gs;spfs;



I /2nad maBd; fiury;

fUePyepwk;

rtu;f;fhu jahupg;G

capu;Bry; jahupg;G

epuk;gpa nfhOg;gkpyk;

epuk;gh nfhOg;gkpyk;

Ngupf;fkpyk; ghkpw;wpf;fkpyk; #upafhe;jp vz;nza;/ /

xNyhapf;f mkpyk; ypNdhnyapf;fkpyk;/ /

Njq;fha; vz;nza;

1) fl;likg;Gf;FupaJ

2) nfhz;L nry;yy;

3) Cf;fpf;Fupa ,ay;G

4) ghJfhg;G

5) Nrkpg;G

6) xU rPu;tplepiy

7) njhl;rpd;

Rlhd; ia gad;gLj;jpIII

capu; mq;fpfspy; ngUk;ghyhd Cf;fiy epfo;j;Jk; fhuzpfs; nehjpaq;fs;

vdg;gLk;.

ntg;gepiy

fPo;gilnrwpT

nehjpar;nrwpT

pH

Rf;FNuR

irNkR

mkpNyR jaypd;/



Foe;ijfspd; czT jahupg;G

Jzpfis nkd;ikahf;fy;

capupay; mOf;ffw;wpfs;

Fbghd jahupg;G

�

�

�

�

epak epge;jidapy; ( ,Yk;> ,Yk;) rkg;gLj;jg;gl;l xU rkd;ghl;by;25 C 10 tm�

tpistpd; ntg;gTs;Siwf;Fk; jhf;fpapd; ntg;gTs;Siwf;Fk; ,ilapyhd

NtWghL jhf;fntg;gk; vdg;gLk;.

3 3 3200 1 4.2 8

6720

H ms

V Sw Sw

cm gcm gcm

J

� �

� �

� �

� � � �

�

fyitia fyf;Fjy;

( ) ( ) ( ) 2 ( )aq aq aq lHCl NaOH NaCl H O� � �

nHCl c
v

n cv

� �

�
3 3100

1
1000

0.1

moldm cm

mol

�� �

�

3 3100
1

1000
0.1

moldm cm

mol

�� �

�

NaOH n CV� �



0.1mol = 6720Jjhf;Fk;NghJ ntsptpLk; ntg;gk;
/ jhf;Fk;Nghj ntsptpLk; ntg;gk;0.1mol 67.20

1
0.1

67200

67.2

J

KJ

� �

�

�

1) fiurypd; mlu;j;jp> ePupd; mlu;j;jpf;F rkd;

2) fiurypd; jd;ntg;gnfhs;ssT ePupd; jd;ntg;gf; nfhs;sTf;F rkd;

3) #oYf;F vJtpj ntg;gg ,og;Gk; ,y;iy

ntg;gkpsf;Fk; gy;gFjpak;

xsp CLUtf;$baJ

fhtypahf njhopw;gLk;

ePupy; eidahJ

Cf;fp



ntg;gepiy

nrwpT

ngsjpfepiy

mKf;fk;

1) fpUkp ePf;fpahf

2) ntspNaw;Wk; fUtpahf

240
60 / min

4min

ml
ml�

1 60 / min
2
30 / min

ml

ml

�

�



fhtw;fl;blg;glhtpbd; NfhypD}lhf ntg;gg;gha;r;ry;tPjk; ePu; ngw;w ntg;gk; vd

cWjpg;gLj;j KbahJ.

Y ,D}lhf nrYj;jg;gLk; ntg;gkhf;Fk; %yfk; KOtJk; nfhjpePuhtpahy;

#o;tjw;F

,urhadj;juhR> epWj;jw;fbfhuk;

B ,D}lhf jputj;jpd; $ba ntg;gepiy mjpfupg;ig ngWtjw;F

khwh mKf;fj;njhl;bia ,aYkhdtiu Fiwe;j cauj;jpy; itg;gjd; %yk;

G+uzntg;gnjhLifapy; ,Ug;gjw;F

T , T� �ntg;gkhdpfspd; thrpg;G ngw;W rpwpJ Neuj;jpd; gpd; kPz;Lk; mNj

thrpg;igf; fhl;Ltjd; %yk;

nky;ypajhfTk;> rpwe;j ntg;gf;flj;jpahfTk; ,Uj;jy; Ntz;Lk;.



mk;gpau;khdp

Nthy;w;khdp

khWk;jil

1 2

1 2

3 1 1 4 2

2

1 1

( )

( )

15 10 4200 20 10 (70 40)
(30 25)

15 10 10

525

d KA
dt l

ms
KA

t l

kg Jkg K K m

m

K Wm K

� � � �

�

� �

� � �� �

� � ��
�

� � � � � �
� � �

�

�

Njitf;Nfw;g Rw;wpy; kpd;Ndhl;l msit khw;Wtjw;F

V

I



Xkpd;tpjp - flj;jp xd;wpd; ngsjpf epiyfs; khwhjNghJ mjD}lhf

kpd;Ndhl;lk; mjpYs;s VjhtJ ,U Gs;spfSf;F ,ilapyhd mOj;j

NtWghl;Lf;F Neu;tpfpj rkdhFk;.

mff;fhuzp - jd;jil flj;jpapd; tif/

ePsk;

FWf;Fntl;Lg;gug;G

Gwf;fhuzp - ntg;gepiy

Xa;tpypUf;Fk; ghap xd;wpDs; xU nghUis gFjpahfNth KOikahfNthor

mkpo;j;Jk;NghJ mjd;kPJ njhopw;gLk; tpisAs; NkYijg;ghdJ mg;nghUsp

dhy; ,lk;ngau;f;fg;gl;l ghapapd; epiwf;F rkdhFk;.

30.3 26.95

3.85

g g

g
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�

3
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m mv
v

g
gcm

cm

�
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�
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�
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05) 15, 19, 20, 25, 27, 31, 34, 48, 59, 60, 60, 60, 62, 63, 67, 69, 73, 73, 81, 92 

(a) tPr;R = 92 – 15 = 77 

(b) Q1 = 
 

 
       <l;L =      <l;L = 27 

Q3 = 
 

 
       <l;L =       <l;L = 67 

(c) fhyiz ,il tPr;R =  Q3 - Q1 = 67 -27 = 40 

(d) ,il = 
    

  
      

(e) Gjpa tPr;R =         
  

   
      

Gjpa Q1 =          
  

   
      

Gjpa Q3 =          
  

   
      

Gjpa fhyiz ,il tPr;R = 73.7 – 29.7 = 40 

Gjpa ,il = 51.9          
  

   
       

06) (A) 

1)  miuf;Nfhsj;jpd; fdtsT = 
 

 
   

 

 
      

     =  
 

 
      

2)  cUisapd; fdtsT =      
  

 
 

    =    
 

 
      

       vQ;rpajd; fdtsT = 
 

  
          

 

 
       

= 
 

 
       

3) cs;tisgug;gpd; gug;G=         
 

 
 =      

 (B) 

1)  ADB ,d; Miu = 
  

 
  √    

 √ 

 
 = 3 m 

2)       ,d; gug;G = 
 

 
  √     √  = 9    

3)  
 

 
 tl;lk; ADB  ,d; gug;G =  

 

 
         = 

  

 
    

     Miur;rpiw OAEB ,d; gug;G = 
 

 
        √  

 
=  

  

 
    

4)  gpiwapd; gug;gsT =      + 
 

 
 tl;lk; ADB    Miur;rpiw OAEB 

    = 9 + 
  

 
 - 

  

 
 = 9   

 

 

 

7. (a) 

5) kioePupd; pH ngWkhdk; MdJ 5.1 ,Yk; Fiwtiljy; mkpykio vdg;gLk;. 
   

6)  SO2 

 NO2 

 

7) NO, NO2, N2O, CO, CO2, SO2, H2O, CxHy 

 Jzpf;if 

 
8) gr;ir tpl;L tpisT / xspg;gz;Gfs; 
 
 
9) gr;irtpl;L tpisT 

 gdpg;ghis cUFjy; 
 fhyepiy khw;wk; 
 jPTfs; %o;Fjy; (VjhtJ 3) 
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  xspg;gz;Gfs; 
 fz; vupT 
 ghu;it FiwT 
 Rthrpg;gJ fbdk; (VjhtJ 3)  

   
10) thfdg; Gifg;Nghf;fpfspy; Cf;fp khw;wpfisg; gad;gLj;jy; 
 
(b)   
1) nghUl;fs; Nritfs; kw;Wk; ifj;njhopw; nraw;ghLfspd; tpidj;jpwd; tpUj;jpf;Fk; mjd; %yk; kdpjDf;Fk;> 

#oYf;Fk; Vw;gLk; ghjpg;Gf;fis Fiwj;Jf;nfhs;Sk; nghUl;L xd;wpize;j #oy; cghaq;fisg; 
gpuNahfpj;jy; J}a;ikahd cw;gj;jpahFk;. 

 
2)                  1)                          %yg;nghUl;ghtidia ,optdthf;fy; 
 2) kPs;#ow;rpf;Fl;gLj;jy; 
 3) nghUs; kPSUthf;fk; 
 
3)               3R 

 R - Reduce - Fiwj;jy; 
  gad;gLj;Jk; %yg;nghUl;fis Fiwthfg; gad;gLj;jp %yg;nghUl;fis kPjg;gLj;jYk;> fopT cUthjiyf; 

Fiwj;jYk;  
 
 R - Reuse - kPsg;gad;gLj;jy; 
 gz;lnkhd;iw kPz;Lk; kPz;Lk; gad;gLj;Jtjd; %yk;> %yg;nghUl;fis kPjg; gLj;jp> fopTUthjiyf; 

Fiwj;jy;. 
 
 R - Recycle - kPs;Row;rpg;gLj;jy; 
 ahNjDk; Fwpj;j gz;lj;ijg; gad;gLj;jpa gpd;du; mk;%yg;nghUl;fis kPz;Lk;     gad;gLj;jp mNj 

cw;gj;jpia or gpwpNjhu; cw;gj;jpiar; nra;jy;. 
 

 
 
8. a)  
1)  X = fpsprNuhy; 

 Y = ntg;gk; 
 
2) gw;wir jahupg;G 
 1) ebfu;fspd; fz;fspy; ,Ue;J fz;zPu; tuitj;jy; 
 2) moF rhjdg;nghUl;fs; jahupg;G 
 
3) NaOH / Nrhbak; Ijnuhl;irl; 
 
4)  1) nkd;rt;Gf;fyKiw 
        2) gpupnkd;jfl;Lf;fyKiw 
 
5)  B100 = 100% J}a capu;Bry; MFk;. 
 
 B20 = 20% capu;BrYk; 80% ngw;Nwhypa BrYk; fye;j fyitahFk;. 
 

  b)  
1) A - ,A[pNsha; 
2)  a) fyit rPuhf ntg;gkiljy; 
        b) Nrjdg;nghUis NtWgLj;jpf;nfhs;sy; 
     c) gpupj;njLg;gpy; fhzg;gLk; ePiu Ntwhf;Fjy; 
 
3)  nfhjpePuhtp fha;r;rp tbg;G 
 fiug;ghd; gpupj;njLg;G 
 
4)  gw;gir jahupg;G> czTg;nghUl;fsJ jahupg;G 
 
5)  nkd;gilepwg;gjptpay; / fk;gepwg;gjptpay; / fljhrp epwg;gjptpay; 
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9.  a) 
1)  xU nghUspy; jhf;Fk; rkg;gLj;jg;glh tpir mjpy; Vw;gLk; ce;jkhw;WtPjj;Jf;F Neu;tpfpjrkd; MFk;. 
       

       F ∝ m× 
  

  
 

     F ∝ ma 

     F = kma 

  ,q;F k = 1   => F = ma 
 
 
2) i)  epA+l;ldpd; 3k; tpjp - ve;jnthU jhf;fj;jpw;Fk; rkDk; vjpUkhd jhf;fk; cz;L. 
     R  = mg 
      = 750N 

 ii) khwh Ntfj;jpy; ,aq;Ftjhy; tpisAs; tpir G+r;rpak; MFk;. 
      MfNt         R = mg = 750 N 

  iii) F  = m(g+a) 

   = 75(10+4) 

   = 7514 

   = 1050 N 

 

b)  

1) ghFik mw;w> neUf;Fk; jftw;w ghapahdJ mUtpf;Nfhl;Lg; gha;r;rypy; cs;s NghJ mjd; myF 
fdtsTf;fhd ,af;frf;jp>  myF fdtsTf;fhd  mKf;frf;jp> myF fdtsTf;fhd 
epiyg;gz;Grf;jp vd;gtw;wpd; $l;Lj;njhif xU khwpyp MFk;. 

 

 

2) P + hpg + ½PV
2
 = K 

   P -  epiyapay; mKf;fk; 
   hpg- ghapapd; xU fd myF mOj;jrf;jp 
   ½PV

 2 - ghapapd; xU fd myF ,af;frf;jp 
 
3)  1)kUj;Jtprpwp 

 2) ePu;epiyfspy; Ntfj;ij msf;Fk; fUtp 
 3) fhw;wpd; Ntfj;ij msf;Fk; (ntz;tspkhdp) 
 

4) I.      
 

 
   

            
 

 
   

        

           
 

 
   

   
 

 
   

  

     = 
 

 
   

     
   

     = 
 

 
         (     –     ) 

 

 

     = 3825 Nm
-2

 

 

 

 

 

 II.     
 

 
 

                
 

     = 3825 Nm
-2

 × 28 m
2
  

     = 10700 N  

     = 1.071 × 10
5
 N 
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10. a)  
1) (i)kpd;Ndhl;lk; - XuyF Neuj;jpy; flj;jpapd; FWf;Nf gha;e;j Vw;wq;fspd; vz;zpf;if 

 (ii)kpd;dpaf;ftpir - fyk; ntspr;Rw;Wf;F kpd;Ndhl;lj;ij toq;fhjNghJ 
        Kbtplq;fSf;F FWf;Nf cs;s mOj;j NtWghL 
 

2)  V = I (R + r) 
  12 = 2 (2 + r) 

   6 = 2 + r 

   r = 4 

  
3)  1KWh -  1 kzpj;jpahyj;jpy; 1000J rf;jp gad;gLk; / ntsptplg;gLk;. 

 

4)   E = 150010326060 

   = 1.0810
10

 J 

 

b) 

1)  IDC = I1 (C→D), IBE = I2(B→E), IAF = I3 (A→F) vd;f. 
 ↺CBED Nfw;Nwhtpd; tpjpg;gb  
  5 = 2I1 + 6I2  ------- (1) 

   

 ↺CAFD Nfw;Nwhtpd; tpjpg;gb 
 5 – 2 = 2I1 + 10I3  

  3 = 2I1 + 10I3 ---------(2) 

  I1 = I2 + I3 -------------------(3) 

 

(1),(2),(3) => I2  = 
  

  
 A 

   I1  = 
  

  
 A 

    I3  = 
 

  
 A  

 

2)  Nfw;Nwhtpd; 1k; tpjp 
Nfw;Nwhtpd; 2k; tpjp 

 
c)  

1)  ntg;g rf;jp = P x t = 
  

 
 t =  

    

  
       =                       

2)        

   =                                        
 
3) fjpu;g;G 

                   flj;jy; 
              Nkw;fhTif 
 
4) gbfl;Lepiykhw;wp - $ba gpuj;jpw;F kpd;id flj;Jtjw;F 

                   fbKiwepiykhw;wp - xl;LNtiyfspy; gad;gLk; 
 
5) fhe;jg;Gyk; 

                 flj;jpapd; ePsk; 
                fhe;jk; / flj;jp mirAk; Ntfk; 
         RUs;fspd; vz;zpf;if 
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