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,Ugbr; rkd;ghLfs; 

 
 

1. ,Ugbr; rkd;ghl;bd; nghJtbtj;ij vOJth;  

2. ,Ugbr; rkd;ghl;bd; jPh;Tfis mwpthh; 

3. ,Ugbr; rkd;ghl;bd %yq;fspd; $l;Lj;njhifia vOJth; 

4. ,Ugbr; rkd;ghl;bd %yq;fspd; ngUf;fj;ij vOJth; 

5. %yq;fs; jug;gbd; ,Ugbr; rkd;ghl;il vOJth; 

6. cUkhw;w Kiwapdhy; ,Ugbr;rkd;ghl;il vOJth; 

7. ,Ugbr; rkd;ghl;bw;F nghJ %yk; ,Ug;gpd; Fzfq;fSf;F ,ilNaahd 

njhlh;igg; ngWth; 

8. %yfq;fSf;F ,ilNa njhlh;G ,Ug;gpd; Fzfq;fSf;fpilNa njhlh;igg; 

ngWth; 

9. ,Ugbr; rkd;ghl;bd %yq;fspd; jd;ikia Muha;th; 

10. ,Ugbr; rkd;ghl;bd %yq;fspd; Fwpia Muha;th;  

 
 ,Ugbr; rkd;ghl;bd %yq;fs; vd;gJ mr;rkd;ghl;ilj; jpUg;jp nra;Ak; 
ngWkhdq;fs; vd;gij mwpth;  
 
 
gpurpdq;fisj; jPh;g;gjw;F Njitahd Kd;dwpT 
 
 
fhuzpg;gLj;Jtjd; %yk; 
 
01. ,Ugbr; rkd;ghl;bd; nghJ tbtk;  
 

  cbacbxax ,,:02  a ≠ 0 

 

vd;gJ x ,y; Xh; ,Ugbr; rkd;ghl;bd; nghJ tbtk; MFk; 
 
 
 
cjhuzk; 
 
      01. 3x2 – 2x + 1 =0 

   02. y2  + 7y – 5 = 0 

   03. (λ – 1) x2 + λx + (λ2 + 1) = 0  λ  ≠  1 

              04. a x2 + 6 = 0         a ≠ 0 
 
 
02.  ,Ugbr; rkd;ghl;bd; jPh;Tfs; ( %yq;fs;) 
     2.1 fhuzp Kiwj; jPh;T 
 2.2 tiuG Kiwj; jPh;T 
 2.3 epiwth;fkhf;fy; Kiwj; jPh;T 
 2.4 #j;jpu Kiwj; jPh;T 
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epiwth;f;fkhf;fypd; %yk; ,Ugbr; rkd;ghl;bd; jPh;T gpd;tUkhW ngwg;gLk; 
 

 cbacbxax ,,:02  a ≠ 0 

 

02 
a

c
x
a

b
x  

 

2

22

4a

b

a

c

x

b
x 








  

 
 

2

22

4

4

a

acb

x

b
x











   

 
 
 

 
  
 

 
 

 

 
 

a

acbb
x

2

42 
  

 
 

a

acbb

2

42 
  vdpd; 

a

acbb

2

42 
 MFk; ,q;F  α, vd;gd 

,Ugbr; rkd;ghl;bd; %yq;fs; MFk; 
 
 
MfNt ,Ugbr; rkd;ghl;bw;F ,U %yq;fs; cz;L.  ,q;F b2 – 4ac 

vd;gJ,Ugbr. rkd;ghl;bd; jd;ik fhl;b my;yj gphpj;Jf; fhl;b my;yJ gphpj;Jf; 
fhl;b vdg;gLk;. ,q;F  Fwpf;fg;gLk;  

mjhtJ  = b2 – 4ac MFk; 

MfNt 
a

b

2


   

a

b

2


  

 
 
 
 
 
 

a

acb

a

b
x

2

4

2

2 


a

acb

a

b
x

2

4

2

2 


2

22

4a

b

a

c

x

b
x 









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03. ,Ugbr; rkd;ghl;bd; %yq;fspd; $l;Lj;njhif 
 

a

b

a

b

a

acbb

a

acbb

222

4

2

4 22 









   

 
 
 

x ,d; Fzfk; 
 %yfq;fspd; $l;Lj;njhif =  
       x2 ,d; Fzfk; 
 
 
04. ,Ugbr. rkd;ghl;bd; %yq;fspd; ngUf;Fj; njhif 
 
 

   
a

acbb

a

acbb

2

4

2

4 22 
  

 

                            = 
a

c
  

 

 
khwpyp 

%yfq;fspd; ngUf;Fj; njhif  =  
    x2 ,d; Fzfk; 
 
 

 
   
Fwpg;G :- 01.ghPl;ir Nehf;fpy; %yq;fspd; $l;Lj;njhiff;Fk; 

ngUf;Fj;njhiff;Fkhd njhlh;ig tpdTk; NghJ Kjw;jj;Jtj;jpy; 
,Ue;J epWtg;gly; Ntz;Lk;. 

 
 
Fwpg;G :- 02 fPo;f;fhZk; Kiw %yKk; %yfq;fSf;F ,ilNaahd $l;Lj;njhif 

ngUf;Fj; njhiff;F ,ilNaahd njhlh;ig ngwyhk; 
 
 
 

02  cbxax ,d; %yfq;fs; α, vdpd;  
 

02 
a

c
x
a

b
x ,d; %yq;fSk; α, MFk; 

 

  )(2   xxacbxax  
 

        xxa
a

c
x
a

b
xa 2  

 

       xxa
a

c
x
a

b
xa 22  
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Fzfq;fisr; rkg;gLj;j 

a

b
   

 

a

c
  

 
 

Fwpg;G 03. 023  dcxbxax  ,d; %yq;fs; α, ,γ vdpd; 

  
a

b
   

 

a

c
   

 

 
a

d
  MFk; 

 
 

   )(23   xxxadcxbxax  
 
 

    rxxxadcxbxax   2323  
 
Fzfq;fisr; rkg;gLj;j  

 
 

 
a

b
   

 
 

 
a

c
   

 
 
 

 
a

d
  
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gapw;rp 

 

4.1 0232 2  xx vDk; rkd;ghl;il vLj;Jf; nfhs;Nthk; ,jd; %yq;fs;  > 

MFk; gpd;tUk; tpdhf;fspw;F tpilaspf;f 

 

 1.  +  ,d; ngWkhdk; ahJ? 

 2.  > ,d; ngWkhdk; ahJ? 

 3. 2 + 2 ,id ( + )>   rhh;gpy; jUf. ,jpypUe;J 2 + 2 ,d; 

ngWkhdj;ijf; fhz;f 

 4. 3 + 3 ,id ( + )>   rhh;gpy; jUf. ,jpypUe;J J 3+ 3 ,d; 

ngWkhdj;ijf; fhz;f 

 5. 4 + 4 ,d; ngWkhdj;ijf; fhz;f. 

 

4.2 0243 2  xx  vDk; rkd;ghl;il vLj;Jf; nfhs;Nthk; ,jd; %yq;fs;  > 

MFk; gpd;tUk; tpdhf;fspw;F tpilaspf;f 

 

  1. 


11
 ,d; ngWkhdj;ijf; fhz;f. 

 

     2. 
22

11


 ,d; ngWkhdj;ijf; fhz;f. 

 

 3. 







 ,d; ngWkhdj;ijf; fhz;f. 

 

4.3   02  baxx  ,d; %yq;fs;  , vdp;d; gpd;tUtdtw;wpd; ngWkhdq;fis 

a,b ,d; rhh;gpy; jUf 

  1. 


11
 ,d; ngWkhdj;ijf; fhz;f. 

 2. 33    ,id ( - )>( + )>   rhh;gpy; vOJf. 

 3.  2
   ,id  ( + )>   ,jpypUe;J  -  ,d; ngWkhdj;ijf; 

fhz;f 
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4.4 02 2  rqxx  ,d; %yq;fs;  ,  vd;f gpd;tUtdtw;wpd; ngWkhdq;fis 

    q, r rhh;gpy; fhz;f 

 

 1.   11    

 

 2. 
















 11








 

 

    3. 







  

 

 

4.5       1,01131 2   xx  vd;gjd; %yq;fs; m,n vd;f 

gpd;tUtdtw;wpd; ngWkhdq;fis λ rhh;gpy; jUf 

 

1. m + n 

 

2. mn 

 

3.   nmnm 2332   

 

4. 









22

11

nm
 

 

5. 











 1

1

1

1
22 nm

 

 

5.1 ,Ugbr; rkd;ghl;bd; %yq;fs; mr;rkd;ghl;il jpUg;jp nra;Ak;  

  cbaacbxax ,,,0,02  ,d; %yq;fs;  ,  vdpd; 

0,0 22  cbacbxax  MFk;  

 

 

Fwpg;G 02  cbxax  ,d; %yq;fs;  ,  vdpd; 
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  1. 
a

b
   

  2. 
a

c
  

 

 3. 02  cba   
 

 4. 02  cba   MFk; 
 
 
gapw;rp 
 

5.1     012  xx  ,d; %yq;fs;  ,  vdpd; 

 

 1. 012  xx  ,d; ngWkhdk; ahJ. 
 

 2. 012   ,d; ngWkhdk; ahJ. 
 

 3. 22  x  vd epWTf. 
 

 4. 22   vd epWTf. 
 

5.2  0532 2  xx  ,d; %yq;fs;  ,  vdpd;   

         532 2233  ,d; ngWkhdj;ijf; fhz;f 

 
 
 

5.3  02  baxx  ,d; %yq;fs; λ ,    vdpd;   
  

 1. 022   aax  ,d; ngWkhdj;ijf; a,b apy; fhz;f 

 

2. 
 aa 


 22

32
 ,d; ngWkhdj;ijf; a,b apy; fhz;f 

 
 
 

5.4 0272  xx  ,d; %yq;fs;  ,  MFk; 

 

 nn

ns    vdj; jug;gbd; 

 
 027 11   nnn sss  vdf; fhl;Lf ,jpypUe;J S3  ,d; ngWkhdj;ij  

 ca;j;jwpf. 
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5.5  02  baxx  ,d; %yq;fs;  ,  vdpd;   

 

 nn

nA    vdj; jug;gbd; 

  

 11   nnn bAaAA  vdf; fhl;Lf  

 

 A2,A3,A4  ,d; ngWkhdj;ijf; fhz;gjd; %yk; A5 ,d; ngWkhdj;ij 
ca;j;jwpf 
 

 

6.0  %yq;fs; jug;gbd; ,Ur;rkd;ghl;ilg; ngwy; λ ,    vd;gtw;iw %yq;fshf 

cila ,Ugbr;rkd;ghL  

 

   0  xx  MFk; 

 

  02   xx  

 

 

 

 

X2 – ( %yq;fspd; $l;Lj;njhif) X + %yq;fspd; ngUf;Fj;njhif 

 

 

 

gapw;rp 

 

6.1 02  qpxx  ,d; %yq;fs;  ,  MFk;  

 gpd;tUtdtw;wpd; ngWkhdq;fis p,q rhh;gpy; jUf 

1.    

2.   

3.    1,1    ,d; $l;Lj;njhif 

 

4.    1,1    ,d; ngUf;Fj;njhif 

 

5.    1,1    ,id %yq;fshfTila ,Ugbr; rkd;ghl;ilf; fhz;f. 

 

6.2 02  baxx  ,d; %yq;fs;  ,  vdpd; 
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      22 ,  ,id %yq;fshff; nfhz;l ,Ugbr; rkd;ghl;il vOJf. 

 

6.3 012 bxax  ,d; %yq;fs; m , n vdpd; 

 

 


















n
n

m
m

1
,

1
 vd;gtw;iw %yq;fshff; nfhz;l ,Ugbr; rkd;ghl;il 

fhz;f 

 

6.4 02 2  qpxx  ,d; %yq;fs; r , s vdpd; 

 

   srsr 2,2   vd;gtw;iw %yq;fshff; nfhz;l ,Ugbr; rkd;ghl;il  p,q 

,d; rhh;gpy; jUf. 

 

6.5   049 2  yay  ,d; %yq;fs;  ,  vdpd; 

 

    1,1 22    vd;gtw;iw %yq;fshff; nfhz;l ,Ugbr; rkd;ghl;il ngWf? 

,q;F a khwpyp 

 

7. nghUj;jkhd gpujpaPl;bd; %yk; ,Ugbr; rkd;ghl;il ngwy;.  ( cUkhw;w 

Kiw%yk;) 

 

 

gapw;rp 

 

7.1 02  qpxx  ,d; %yq;fs;  ,  MFk; 

 

 1.    1,1    ,id %yfq;fshf cila rkd;ghl;ilg; ngWtjw;F    

nghUj;jkhd gpujpaPl;il vOJf. 

 2. ,jpypUe;J ; 2 , 2 ,id %yfq;fshfTila ,Ugbr;rkd;ghl;ilg; 

ngWf. 
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7.2  02  bcxax  ,d; %yq;fs;  ,  MFk; 

 

 1. 2 , 2 ,id %yfq;fshfTila ,Ugbr;rkd;ghl;ilg; ngWtjw;F 

nghUj;jkhd gpujpaPl;il vOJf. 

 2. ,jpypUe;J  2 , 2 ,id %yfq;fshfTila ,Ugbr;rkd;ghl;ilg; 

ngWf. 

 

7.3 02  abxx  ,d; %yq;fs; λ ,    MFk;  

 1.   1313    ,id %yfq;fshfTila rkd;ghl;ilg; ngWtjw;F    

nghUj;jkhd gpujpaPl;il vOJf. 

 2. ,jpypUe;J    1313    ,id %yfq;fshfTila 

,Ugbr;rkd;ghl;ilg; ngWf. 

7.4   02  qpxx  ,d; %yq;fs;  ,  MFk; 

 

     1. 2 + 3 I p,q rhh;gpYk; 3 + 2 I p,  rhh;gpYk; vOJf. 

 2.     23,32   id %yfq;fshfTila rkd;ghl;ilg; ngWtjw;F    

nghUj;jkhd gpujpaPl;il b apd; rh;gpy; vOJf. 

 3. ,jpypUe;J     23,32   ,id %yfq;fshfTila 

,Ugbr;rkd;ghl;ilg; ngWf. 

 

 

7.5 012  axx  ,d; %yq;fs;  ,  MFk; 

 

 1.  22    ,d; ngWkhdj;ij a rhh;gpy; fhz;f 

 

 2.  22  ,d; ngWkhdj;ij a rhh;gpy; fhz;f 

 

 3. ,jpypUe;J  22  ,id %yfq;fshfTila ,Ugbr;rkd;ghl;il a 

rhh;gpy; fhz;f. 

 4. 


















2

2

2

2 1
,

1





  ,id %yfq;fshfTila rkd;ghl;ilg; 

ngWtjw;F    nghUj;jkhd gpujpaPl;il vOJf. 
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 5. ,jpypUe;J 


















2

2

2

2 1
,

1





  ,id %yfq;fshfTila 

,Ugbr;rkd;ghl;ilg; ngWf. 

 

 

8.0 ,Ugbr; rkd;ghLfs; nghJ %yj;ijf; nfhz;bUj;jy; 

 

   0,0 22  rqxpxcbxax  vDk; rkd;ghLfs; nghJ %yk;  ,idf; 

nfhz;bUg;gpd; 

 

02  cba   

 

02  rqp   MFk; 

 

bpaqpcarcqbr 









12 
 ,jpypUe;J 2  >  ,idf; fzpj;J 

Fzfq;fSf;fpilNaahd njhlh;gpidg; ngwyhk;. 

8.1 0,0 22  kmxxqpxx  vd;gdtw;wpd; nghJ %yk;  MFk; 

 

 1. > 2  ,y; ,uz;L xUq;fik rkd;ghLfs; vOJf. 

 2. ,t; xUq;fik rkd;ghLfs; jPh;g;gjd; %yk; > 2  ,idf; fhz;f  

 3. ,jpypUe;J     mqpkpmkq 
2

 vd epWTf.  

 

8.2  02,06 22  kxxkkxx  Mfpa ,U rkd;ghLfspw;Fk; xU nghJ %yk; 

cz;nldpy; k ,d; ngWkhdq;fisf; fhz;f 

 

8.3  bacabxxbcaxx  ,0,0 22  Mfpa rkd;ghLfSf;F xU nghJ %yk; 

,Ug;gpd; kw;iwa %yq;fs; 02  accxx  vd;Dk; rkd;ghl;ilj; jpUg;jp nra;Ak; 

vdf; fhl;Lf. 

 

8.4 01,0 2222  xbbxxaax  Mfpatw;wpw;F xU nghJ %yk; cz;nldpd; 

,tw;wpd; kw;iwa %yq;fs; 0222  baxabx  vd;Dk; ,Ugbr; rkd;ghl;ilj; 

jpUg;jpahf;Fk; vdf; fhl;Lf.  ba   
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8.5    axax  22
1  vd;Dk; ,Ugbr; rkd;ghl;ilj; jPh;f;f.   

   a apd; vg;ngWkhdq;fSf;F Nkw;gb rkd;ghl;bw;Fk;    22
1 axax  vDk; 

,Ugbr; rkd;ghl;bw;Fk; nghJ %yk; ,Uf;Fnkdf; fhl;Lf.  

 

09. %yq;fSf;F ,ilNa njhlh;G ,Ug;gpd; Fzfq;fSf;F ,ilNaahd njhlh;G  

 

gapw;rp 

9.1 02  cbxax  ,d; xU %yk; kw;wajd; ,Uklq;fhFk; 

 

 1. xU %yk;  vdpd; kw;iwa %yk; 

 2. ,U %yq;fspd; $l;Lj;njhifia a, b rhh;gpy; ngWf 

 3. ,U %yq;fspd; ngUf;fj;ij a, b rhh;gpy; ngw;W  it ,dq; fhz;f 

 4. ,jpypUe;J   22
1 nbacn   vdf; fhl;Lf 

 

9.2 02  qpxx  ,d; %yq;fs;  ,  MFk; 

 1.  ,  ,id p,q rhh;gpy; vOJf. 

   2. %yfq;fSf;F ,ilNahahd tpj;jpahrk; 2 vdpd;     ,d; 

ngWkhdj;jpid vOjp  2
   ,d; ngWkhdj;ijf; fhz;f 

   3. ,jpypUe;J  142  qp  vdf; fhl;Lf 

 

9.3 0304 2  kxx  vd;Dk; rkd;ghl;bd; %yq;fs; 5 My; tpjpjpahrg;gLgitahf 

miktjw;F k ,d; ngWkhdj;ijf; fhz;f 

 

9.4 02  cbxax  ,d; %yq;fs; 01121  cxbxa  ,d; %yq;fspd; epfh;khW 

vdpd; 11 bcab   vdTk; 11 ccaa   vdTk; fhl;Lf 

 

9.5 02  cbxax  ,d; %yq;fs; 02  acxbx  ,d; %yq;fspd; %d;W klq;F 

vdpd; a,b,c ,w;fpilNa njhlh;nghd;iwf; fhz;f. 02  cbxax   vd;w 

rkd;ghl;bd; %yq;fs; m:n vd;w tpfpjj;jpy; ,Ug;gpd; 
ac

acb

m

n

n

m 22 
  vdf; 

fhl;Lf 

 

10. ,Ugbr; rkd;ghl;bd; %yq;fspd; jd;ik  
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10.1 02  cbxax  ,d; %yq;fs; 

  

 
a

acbb
x

2

42 
  MFk; 

 

acb 42   MdJ %yq;fspd; jd;ikia ntspf;nfhzh;tjhy; ,J 

jd;ik fhl;b / gphpj;Jf; fhl;b vdg;gLk;. 

 

10.2  MfTk; epiwth;f;fkhfTk; ,Ug;gpd; 02  cbxax  ,q;F ,U 

NtWNtwhd tpfpjKWk; nka; %yq;fs; ngwg;gLk;. 

 

 

gapw;rp   10.2.1 

 

 

 

10.3  MfTk; epiwth;fk; my;yhkYk; ,Ug;gpd; 02  cbxax  ,w;F ,U 

NTWNtwhd tpfpjKwh nka;%yq;fs; ngwg;gLk; 

 

gapw;rp   10.3.1 

 

10.4  = 0 vdpd; 02  cbxax  ,w;F ,U nghUe;Jk; nka; %yq;fs; ngwg;gLk; 

 

 

gapw;rp 

 

 

10.4.1 02  ppxx  vDk; rkd;ghL nghUe;Jk; %yq;fisf; nfhz;bUg;gjw;F p 

,d; ngWkhdq;fisf; fhz;f. 

 

10.4.2   0942  xkx  vd;Dk; rkd;ghl;bw;F nrg;gkhf xU %yj;ijf; 

nfhz;bUf;f k ,idf; fhz;f. 

 

10.4.3 kxx  922  MdJ x ,w;Fr; nrg;gkhf xU nka; %yj;ijf; 

nfhz;bUf;FkhW xU nka;khwpyp k ,d; ngWkhdj;ijf; fhz;f. 
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10.4.4     1157 2  pxpxcp  vd;Dk; rkd;ghL rkkhd nka; %yq;fisf; 

nfhz;bUg;gpd; p apd; ngWkhdq;fisf; fhz;f 

 

10.5 xU ,Ugbr;rkd;ghL nka;%yq;fisf; nfhz;bUg;gjw;F Ntz;baJk; 

NghjpaJkhd epge;jid ≥0 MFk; 

 

xU ,Ugbr; rkd;ghl;bw;F nka;%yk; cz;nldf; fhl;Ltjw;F ≥0 

vdf; fhl;Ljy; Ntz;Lk;.   

 

gapw;rp  

10.5.1  

10.6 xU ,Ugbr; rkd;ghl;bew;F nka;%yk; ,Ug;gpd; ≥0 vdf; nfhs;sg;gl;L 

ngWkhd tPr;Rf;fs; fhzg;glyhk;.  

 

gapw;rp  

10.6.1  

 

10.7 < vdpd; 02  cbxax  ,w;F fw;gid %yq;fs; ngwg;gLk;.  

 

gapw;rp  

10.7.1  

 

11. ,Ugbr; rkd;ghl;bd; %yq;fs; vLf;Fk; Fwp 

 02  cbxax  ,d; %yq;fs;  ,  vdpd; 

 

  > 0 ,  > 0 MapUg;gjw;F Ntz;baJk; NghjpaJkhd epge;jid 

 

 ≥0 ck;  +   >0 ck;  > 0 MFk; 

 

ck;         0
a
c  

 

  > 0 ,  < 0 MapUg;gjw;F Ntz;baJk; NghjpaJkhd epge;jid 

   ≥0 ck;  <  0  ck;  MFk; 

  <  0 ,  < 0 MapUg;gjw;F Ntz;baJk; NghjpaJkhd epge;jid 

 


a
b
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  ≥0 ck;  +  < 0 ck; MFk; 

 

Fwpg;G  

01. ,U %yq;fSk; FwpAiladthf ,Ug;gjw;F Ntz;baJk; NghjpaJkhd 

epge;jid. 

≥0 ck;  >  0  ck;  MFk; 

 

02.  > 1,  > 1 MapUg;gjw;F Ntz;baJk; NghjpaJkhd epge;jid 

( - 1 ) > 0 ck; ( - 1 ) > 0 

( - 1 ) +  ( - 1 ) > 0 ck; ( - 1 ) ( - 1 ) > 0 ck; MFk; 

 

gapw;rp  

11.1  

 

 

gytpdg; gapw;rpfs; 

 

01. ,  vd;gd rkd;ghL 02  qpxx  ,d; %yq;fshFk;.       ,  

vd;gtw;iw %yq;fshff; nfhz;l rkd;ghl;ilf; fhz;f. 

          ( August 2000) 

02. ,  vd;gd rkd;ghL 012  pxx ,d; %yq;fs; vdTk; γ , δ vd;gd 

rkd;ghL 01
12  x
p

x  ,d; %yq;fs; vdTk; nfhs;Nthk;. 

       11 22    vdf; fhl;b 

 

    
2

1









p

p  vd;gij ca;j;jwpf. 

 
       (August 2001) 

03.    xxxxf ;922  vdf; nfhs;Nthk;. 
 

 1. ,  vd;gd   0xf  ,d; %yq;fs; vdpd; > 1,1 22    Mfpatw;iw 
%yq;fshff; nfhz;l ,Ugbr; rkd;ghl;ilg; ngWf. 

  2. rkd;ghL   kxf   MdJ x ,w;Fr; nrg;gkhd xU nka; %yj;ij 

nfhz;bUf;FkhW xU nka; khwpyp k apd; ngWkhdj;ijf; fhz;f. 

  3. 
 xf
1

 ,d; mjpAah; ngWkhdj;ijf; fz;L> mJ milag;gLk; x ,d; 

ngWkhdj;ijf; fhz;f 
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  4. rkd;ghL   xxf   MdJ x ,w;F nka;j; jPh;itf; nfhz;buhj xU nkak; 

khwpyp λtpd; ngWkhdj; njhilia Jzpf. 
 
 (April 2002) 

 

04.   vdTk;     1122  xxxP   nfhs;Nthk;.    0xP  ,d; %yq;fs; 

nka;ahdit vdf; fhl;Lf.   0xP  ,d; %yq;fspd; $l;Lj;njhif mk; 

%yfq;fspd; th;f;fq;fspd;; $l;Lj;njhiff;Fr; rkdhf ,Uf;FkhW λ tpd; 
vy;yhg; ngWkhdq;fisAk; fhz;f. 

 

05.   cbxxxf  2  vdTk;   rqxxxg  2  vdTk; nfhs;Nthk;.  ,q;Nf 

,,,, rqcb  ck; 0c  ck; MFk;. ,  vd;gd   0xg ,d; %yq;fs; vdf; 

nfhs;Nthk;.          brcqqbrcff 
2

  vdf; fhl;Lf. 

,jpypUe;J my;yJ NtWtpjkhf   0xf  ck; xU nghJ %yj;ijf; 

nfhz;bUg;gpd; > mg;NghJ brcqrcqb  ,,  Mfpad ngUf;fy; tpUj;jpapy; 
,Uf;Fnkd epWTf. 
, γMfpad   0xf  ,d; %yq;fnsdpd;> ,γ Mfpatw;iw %yq;fshff; 

nfhz;l ,Ugbr;rkd;ghL 
    

 
0

2

2

2 










rc

bqcr
x

rc

bqrc
x  vdf; fhl;Lf. 

 
    (April 2005) 

 
 

06. ,Ugbr; rkd;ghL 02  rqxpx  MdJ nghUe;Jk; %yfq;fisf; 

nfhz;bUg;jw;Fhpa epge;jidiaf; fhz;f.  ,q;F P,Q,R Mfpad 
nka;naz;fs;.   
a,b,c Mfpad nka;naz;fshfTk; ,Ugbr;rkd;ghL 

      02  bacxacbxcba  MdJ nghUe;Jk;.  %yfq;fisf; nfhz;Lk; 

,Uf;Fnkdpd; mg;NghJ 
bca

211
  vdf; fhl;Lf. 

 

 (April 2006) 

 

07. ,  vd;gd rkd;ghL 02  cbxx  ,d; %yfq;fshFk;. 33 ,  Mfpatw;iw 

%yq;fshff; nfhz;l ,Ugbr; rkd;ghl;il b,c Mfpatw;wpd; rhh;gpy; fhz;f. 

,jpypUe;J
3

3

3

3 1
,

1





    Mfpatw;iw %yq;fshff; nfhz;l ,Ugbr; 

rkd;ghl;il b,c Mfpatw;wpd; rhh;gpy; jUf. 
 

 

08. rkd;ghL 02  cbxx  ,d; %yq;fs; ,  MFk; ,q;F 0c  44 ,  I 

%yfq;fshff; nfhz;l ,Ugbr; rkd;ghl;il b,c Mfpatw;wpd; rhh;gpy; jUf. 

,jpypUe;J LL 
4

4

4

4

,







 I %yfq;fshf nfhz;l ,Ugbr; rkd;ghl;il b,c 

Mfpatw;wpd; rhh;gpy; jUf. 
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09. . ,  vd;gd rkd;ghL 02  cbxx  ,d; %yfq;fshFk; ,q;F 

0c 3223 ,,   Mfpatw;iw %yq;fshff; nfhz;l ,Ugbr; rkd;ghl;il b,c  

Mfpatw;wpd; rhh;gpy; fhz;f.  ,jpypUe;J 
23

32

32

23 1
,

1





   

Mfpatw;iw %yq;fshff; nfhz;l ,Ugbr; rkd;ghl;il b,c Mfpatw;wpd; 
rhh;gpy; jUf 

 
 

10.  0,,,,02  prqprqxpx  vd;gJ nka; %yq;fisf; nfhz;bUg;gjw;fhd 
epge;jidfisg; ngWf. 

cba ,,  Mf          0 axcxcxbxbxax  ,d; %yq;fs; 
vg;nghOJk; nka;ahdit vdf; fhl;Lf. 

 
%yq;fs; rkdhf ,Ug;gjw;Fhpa epge;jidfisf; fhz;f. 
rkkhd %yj;jpd; ngWkhdk; ahJ. 

 
 

11. 02  cbxax  vd;w ,Ugbr; rkd;ghl;bd; %yq;fs; ,  ck; 02  rqxpx  

,d; %yq;fs; γ, δ ck; MFk;.  21,  vd;gd NkNy jug;gl;l rkd;ghLfspd; 

gphpj;Jf; fhl;bfs; MFk;. , , γ, δ vd;gd ,e;j xOq;fpy; xU $l;ly; 

tpUj;jpahfTk; mikfpd;wd.  
2

2

2

1

p

a





 vdf; fhl;Lf. 

 
 

12. x ,d; nka;g;ngWkhdq;fspw;F 
cbx

bcx





2

2

 vd;gJ b f;Fk; c f;Fk; ,ilapy; 

vg;ngWkhdj;ijAk; vLf;fkhl;lhJ vdf; fhl;Lf.  ,q;F cb   MFk; . 

22

2 cb

cbx

bcx 





 ,d; jPh;Tfs; ,  vdpd; 

22

11

2

1

cb

cb
















 vd epWTf. 

 
 
 

13. ,Ugbr;rkd;ghL 02  rqxpx  MdJ nka;%yq;fisf; nfhz;bUg;gjw;fhd 

epge;jidiaf; fhz;f.  ,q;F p,q,r Mfpad nka;vz;fs;.  
a,b,c Mfpad $l;ly; tpUj;jpapYk;  

          02,0 22  xcbxacbaxacxcb  Mfpad nghJ %yj;ijf; 
nfhz;Lk; ,Ug;gpd;> 
01. 032  cba  vdTk; 

02. 22,2 ,bca  Mfpad $l;ly; tpUj;jpapy; cs;sd vdTk; fhl;Lf. 
 
 
 
14.     tan0tantantantan    vdpd; tanθ tpw;F ,U NtW Ntwhd 

jPh;Tfs; cz;L vdf; fhl;Lf. ,q;F 2  MFk;.  21 tan,tan   vd;gd 
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,jd; jPh;Tfs; vdpd; 
     






CotCot

CotCotCotCot 
 21tan  vdf; 

fhl;Lf. 
 
 
 
 

15.   baxxxf  2

1  
 

  mlxxxf  2

2  vd;f 
 

,  vd;gd   01 xf  ,d; %yq;fSk; γ, δ vd;gd   02 xf  ,d; %yq;fSk; 

vdpd;             blamlambffff 
2

2211   vdf; fhl;Lf 
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2  ,Ugbr; rhh;Gfs; 
 
 
 
01. ,Ugbf; Nfhitapd; nghJtbtj;ij mwpth; 
 

02. cbxax 2  vDk; ,Ugbf;Nfhitia   qpxa 
2

 vDk; tbtpy; ngWth; 

p,q,r tiugpid fhl;Lth; 
 

03. a>o MfTk; 042  acb  MfTk; ,Ug;gpd; ,Ugbf; Nfhit vLf;Fk; Fwpia 
vOJth;. 
 

04. a<o MfTk; 042  acb  MfTk; ,Ug;gpd; ,Ugbf; Nfhit vLf;Fk; Fwpia 
vOJth;. 
 

05.  01. a>o MfTk; 042  acb  MfTk; ,Ug;gpd; ,Ugbf; Nfhit vLf;Fk; Fwpia 
vOJth;. 
 

02. a<o MfTk; 042  acb  MfTk; ,Ug;gpd; ,Ugbf; Nfhit vLf;Fk; 
Fwpia vOJth;. 

 
 
 

06. 01. a>o MfTk; 042  acb  MfTk; ,Ug;gpd; ,Ugbf; Nfhit vLf;Fk; Fwpia 
vOJth;. 
 

02. a<o MfTk; 042  acb  MfTk; ,Ug;gpd; ,Ugbf; Nfhit vLf;Fk; 
Fwpia vOJth;. 

 
 

 
 

07. cbxaxy  2  ,d; MW tifahd tiuGfis tiuth;. 
 
08. Xh; ,Ugbr; rhh;G x ,d; vy;yhg; ngWkhdq;fspdJk; rhh;G vLf;Fk; 
ngWkhdj;ijf; fhz;gh;. 
 
09. x ,d; vy;yh nka;g; ngWkhdq;fspw;Fk; rhh;Gk; vy;yhg; ngWkhdq;fisAk; 
khwpyp vLf;Fk; ngWkhd tPr;irf; fzpg;gh;. 
 
10. x,y ,y; cs;s ,Ugbf;Nfhitfs; njhlh;ghd gpurpdq;fisj; jPh;g;gh;. 
 

11. a > 0 MfTk; 042  acb  MfTk; ,Ug;gpd; x ,d; vy;yh 
nka;g;ngWkhdj;jpw;Fk; ,Ugbf; Nfhit vLf;Fk; Fwp 
 

cbxaxy  2  vd;f 
 








 

















2

22

4

4

2 a

acb

x

b
xa  
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x ,d; vy;yh nka;g;ngWkhdj;jpw;Fk; 0
2

2










a

b
x  Mapd; 

 

oacb  42  x ,d; vy;yh nka;g;ngWkhdj;jpw;Fk; 0
4

4

2 2
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



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MfNt a>0 oacb  42  ,Ug;gpd; x ,d; vy;yh nka;g;ngWkhdj;jpw;Fk; 

012  axax  
 
 

Fwpg;G :- 1. a>0 MfTk; oacb  42  MfTk; 02  cbxax  MfTk; ,Ug;gpd; x 
vy;yh ngWkhdj;ijAk; vLf;Fk;. 
 

    2. a>0 MfTk; x ,d; vy;yh nka;g; ngWkhdj;jpdJk; 02  cbxax  

MfTk; ,Ug;gpd; oacb  42  MFk;. 
 

    3. x ,d; vy;yh nka;g;ngWkhdj;jpw;Fk;  02  cbxax  MfTk; 

oacb  42  MfTk; ,Ug;gpd; a>0 MFk;. 
 
 
 
 
gapw;rp 
 
 

3.1.      02429 2  xkxxkxf  vd;f 
 
 1.  xf  ,d; jd;ik fhl;bia vOJf 

 2. x ,d; vy;yh nka;ngWkhdj;jpw;Fk;  xf  Neuhf ,Uf;FkhWs;s 
epge;jjidfis vOJf. 
 3. x ,d; vy;yh nka;g; ngWkhdj;jpw;Fk;  xf  NeuhjthW k ,d; ngWkhd 
tPr;rpidf; fhz;f. 
 
 
 
 

3.1.2        6232 2  xxxp  ,q;F   vd;f vy;yh x  ,w;Fk ;  np  

Neuhf ,Uf;FkhW λ ,d; kpff; Fiwe;j epiwnaz; ngWkhdj;ijf; fhz;f. 
 
 

3.1.3 vy;yh nka; x ,w;Fk; mxx  2242 2  


