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fhtpfs; [Vectors] 
 

fhtp tiutpyf;fzk; 
 fhtp vd;gJ gUkDk; jpirAk; cila Kf;Nfhzf; fhtpf; $l;ly; tpjpiaj; 
jpUg;jp nra;fpd;w ngsjpff; fzpakhFk;. 
cjhuzk; :- tpir Ntfk; ce;jk; jpUg;Gjpwd; 
 

FwpaPL 
 ml;rufzpjj;jpy; fhtpfis jbj;j vOj;Jf;fshYk; my;yJ vOj;Jf;F 

fPNo Nfhbl;Lk; (c+k; : a) Fwpf;fg;gLk;. Nfj;jpu fzpjj;jpy; ,it jpirAila 
Nfhl;Lj; Jz;lj;jpdhy; Fwpf;fg;gLk;. 

c+k; :  

xxABxAB 


 ; ePskf)(vd;  

 

gUkd; 

 fhtp a apd; gUkid a my;yJ a  vd ml;rufzpjj;jpy; vOJNthk;. 

Nfj;jpu fzpjj;jpy; 


AB  vd;Dk; fhtpapd; gUkd; ePsk; AB apdhy; jug;gLk;. 
 

,U fhtpfs; rkdhtjw;F Ntz;ba epge;jid 
 

 a, b vd;Dk; ,U fhtpfs; ,Ug;gpd;  

(i) ba   MfTk; 

(ii) a apd; jpirAk; b apd; jpirAk; xd;whapUe;jhy; fhtpfs; a ck; b Ak;  

rknddf; $WNthk;. 

mjhtJ a = b MFk;.  

   Nfj;jpu fzpjj;jpy;  


RSPQ,   vd;Dk; fhtpfis vLg;gpd;  

(i) ePsk; PQ = ePsk; RS MfTk; 

(ii) PQ tpd; jpir (Nghf;F) = RS ,d; jpir (Nghf;F) MfTk; ,Ug;gpd;     


RSPQ,  MFk;. 

 

rkhe;jukhd fhtpfs; 

 
 xNu jpirAila fhtpfs; rkhe;jukhd fhtpfs; vdg;gLk;. 

c+k; : fhtpfs;  


RSPQ,  rkhe;jukhdit 

 
myFf;fhtp 

 

B 

A 

B 

P 

Q 

R 

S 
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 xU fhtpapd; gUkd; 1 Mapd; mij myFf;fhtp vd miog;Nghk;. mjd; 
jpir vt;thwhfTk; ,Uf;fyhk;. 

 i   vd;gJ myFf; fhtp vdpd; mjd; gUkd; 1i  

Fwpg;G : 

 a vd;gJ ahJnkhU fhtpahapd; a apd; jpirapYs;s myFf;fhtp     

a

a
 MFk;. 

 

#dpaf; fhtp 
 jd;gUkd; G+r;rpakhapUf;Fk; fhtp #dpaf;fhtp vdg;gLk;. ,J 0 ,dhy; 
Fwpf;fg;gLk;. 

mjhtJ a vd;gJ #dpaf;fhtp vdpd; 0a  MFk;. 

  
 

xUikf;fhtp 
 xU epiyj;j jpirAk; gUkDk; nfhz;l fhtp xUikf;fhtp vdg;gLk;. 
 

jhdf; fhtp [Position Vector] 
 O vd;gJ jug;;gl;l xU cw;gj;jp vd;f. P vd;gJ ntspapy; ahJnkhU Gs;sp 

vd;f. vdpd; 


OP  vd;gJ O Fwpj;J P apd; jhdf;fhtp vd miof;fg;gLk;. 

c+k; : rOP 


 

 
 
 

fhtp ka 
 

 a vd;gJ jug;gl;l xU fhtpAk; k vd;gJ xU jug;gl;l Neu; vz;Zk; Mapd; b 
vd;Dk; fhtp 

(i) akb  vd;gijAk; 

(ii) b, a apdJ jpirfs; xd;whdit vd;gijAk; jpUg;jp nra;jhy; b = ka vd 

$wyhk;. 

mjhtJ a vd;Dk; xU fhtp jug;gl;bUe;jhy; ka vd;Dk; fhtpia ngWtjw;F a 

apd; jpirf;F rkhe;jukhd Nfhl;il vLj;J mjpy; ak  ePskhd Jz;ilf; 

Fwpj;jhy; mJ fhtp ka Ij; jUk;. 

-a vd;Dk; fhtp 
 

a vd;gJ xU jug;gl;l fhtp vd;f. b vd;Dk; fhtp 

(i) gUkd; ba   vd;gijAk; 

O 

P 
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(ii) b apd; jpir> a apd; jpirf;F vjpuhf ,Uj;jiyAk; jpUg;jp nra;jhy; fhtp b 

= -a vdg;gLk;. 

 
 
 

fhtpf; $l;ly; tpjp 
 

 a vd;Dk; fhtpAld; b vd;Dk; fhtpiaf; $l;bdhy; mf;$l;Lj;njhif 

a +b ,dhNy Fwpf;fg;gLk;. Nfj;jpufzpjj;jpy; 


 OAa  vd;f.


 BCb  vd;f.     

/

 ACb MFkhW A apypUe;J AC1 vd;Dk; Nfhl;Lj; Jz;il tiuf. 

 
 
 
 
 
 
 

fhtpfisf; fopj;jy; 

a + (-b) = a – b vd $wyhk;. 

 

fhtp  (a  xU vz;zp) 

  ,q;F    xU vz;zp.  a xU jug;gl;l fhtp  

tif 1 0  

(i) ab   MAk; 

(ii) ab //  MAk; 

(iii) b apd; Nghf;F a apd; Nghf;Ff;F xj;jhAkpUg;gpd;> aa   vd vOjyhk;. 

 
tif 2 

0  
 vd;gJ 

(i) ab   MAk; 

(ii) ab //  MAk; 

(iii) b apd; Nghf;F a apd; Nghf;fpw;F vjpuhAk; ,Ug;gpd; ab   vd ,lyhk;. 

 
tif 3 
 

0  
 

 

a 

 

 

 

 

b 

A 

b a + b 

C1 

O a 
 

 C 

B 

b 

 

 B 

A 

a 

 

 B 

A 

b 

 

 y 

x 

b 

B 

a 

A 

D C 

a 

b b 

 

 B 

A 

a 

y 

x 

b 

 

 

y 

x 

b 

 

 

MFk;Mapd; 00  a
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abba   vd epWTjy;. 
 

f.vd;bBCaAB 


,  

/ fhtpf; $l;ly; tpjpg;gb 


 BCABAC     

baAC 


 MFk;. (1) 

 

,izfuk; ABCD Ig; G+h;j;jp nra;f. BCADBCAD //& mj;Jld; A apypUe;J 

D apd; Nghf;Fk;   B  ,ypUe;J  C  ,d; Nghf;Fk; xd;W.  
vdNt    

,t;thNw aABDC 


 MFk;. 

fhtpf;$l;ly; tpjpg;gb 


 DCADAC  MFk;.  

abAC 


                (2) 

 

(1), (2) abba   

 

c+k; : 1     cbacba   vd epWTjy;. 

f.vd;cCDbBCaAB 


,,  

 
 
fhtpf;$l;ly; tpjpg;gb 



 CDBCBD  

cb    (1) 

 
fhtpf;$l;ly; tpjpg;gb 



 BDABAD   

 cba    (2) 

,dp 


 BCABAC  

 
    cbacba

cba

CDACAD

baAC











)4(),2(

 

c+k; : 2   baba   vd epWTjy;. 

fvd;bBCaAB 


,  

fhtpf;$l;ly; tpjpg;gb 

(3) 

(4) 
MFk;. 

 

C 

c 
D 

A 
B 

b 

a 

C1 

C 

A B B1 
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

 BCABAC  

ba   (1) 


1

1


AB

AB
 MFkhW AB I 1B  tiu ePl;Lf. 

 

/ ABAB 1  

aABAB  


1  


1

1


AC

AC
MFkhW AC I C1 tiu ePl;Lf. 

 

ACAC 1  

/  baACAC 



1

 (1) ,ypUe;J  (2) 


1

11


AC

AC

AB

AB
 mikg;G 

/ tbnthj;j Kf;Nfhzpfspd; gz;gpd;gb 1111 ,// CBBCCBBC   

b

BCCB








11

 

fhtpf;$l;ly; tpjpg;gb


 1111 CBABAC  

ba     Mdhy;   baAC 


1  epWtpaJ 

/   baba    

 

c+k; : 3   aaa    vd epWTjy;. 

,   vd;gd vz;zpfs; MFk;. 

aXY 


 vd;f. 

XYOA   MFkhW x y ,w;Fr; // Mf OA I tiuf. 

(t+k;) gb aXYOA  


 

XYAB  MFkhW OA I B tiu ePl;Lf. 

(t+k;) gb aXYAB    

Mdhy; ABOAOB 


 

XYXY    

  y   

(t+k;) gb    axyOB  


  (1) 

Mdhy;  


 ABOAOB  (fhtpf;$l;ly; tpjp) 

 

 

 y 

x 

a 
 

 B 

O 

A 
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ba    

(1), (2)   baa    
 

gapw;rpfs; 
 

1. –a, -b vd;gtw;wpd; $l;Lj;njhif –(a + b) vdf; fhl;Lf. 

2. (a + b) + (c + d) = (a + d) + (b + c)  vdf; fhl;Lf. 

3.   kiw vz;zpnadpd;   baba    vdf; fhl;Lf. 

4.   cbacba    vdf; fhl;Lf. 

5. ABCEDF xU xOq;fhd mWNfhzp. Vdpd; gpd;tUtdtw;iw epWTf. 

i. 


 BCCDAB  

ii. 


 ADEDFEAFCDBCAB 2  

iii. 


 ADEDCDAFAB  
6. xU ,izfuj;jpd; %iytpl;lq;fs; xd;iwnahd;W ,Urk $wpLfpd;wd. vd 

epWTf. 

7. Kf;Nfhzk; ABC apd; gf;fq;fs; BC, CA, AB apd; eLg;Gs;spfs; KiwNa 

D,E,F MFk;. 

i. 


 BCFE
2

1
 vdf; fhl;Lf. 

ii. 0


CFBEAD   vdf; fhl;Lf. 

8.    aaaa    vd epWTf. ,q;F   vz;zpfs; MFk;. 

 

mj;jpahak; - II 
jhdf; fhtp 

 

 Fwpj;j xU Gs;sp O njhlh;ghf ntspapy; ahJnkhU Gs;sp P apd; epiy 


OP   

vd;w fhtpahy; Fwpf;fg;gLk;.,J O Fwpj;J P ,d; jhdf; fhtp vdg;gLk;.  
 

nrt;tfj; njf;fhl;Lf;Fupa Ms;$Wfshy; fhtpfisf; Fwpj;jy; 
 

 xU jpUF nry;tjw;Fupa jpiria Nehf;fp mij tyQ;Ropahf jpUg;Gk; 
NghJ mJ Kd; Kfkhfr; nrd;why; mij xU tyf;ifj; jpUF vd miog;Nghk;. 
,y;yhtpl;lhy; mij xU ,lf;ifj; jpUF vd miog;Nghk;. 

 Ox, oy ,uz;ilAk; nrq;Fj;jhf tiue;J ,it ,uz;bw;Fk; nrq;Fj;jhf 

xU tyf;ifj; jpUif O tpy; itj;J ox ,ypUe;J oy f;F nry;Yk; Nghf;fpNy 

jpUg;Gk; NghJ mj;jpUF Kd; Kfkhfr; nry;Yk; jpiria oz vd vLj;jhy; oxyz 

vd;Dk; mr;Rj;njhFjp xU tyf;if mr;Rj; njhFjp vdg;gLk;. Oz I 
Nkw;$wpajw;F vjpu;j;jpirapy; vLj;jhy; mJ ,lf;if mr;Rj;njhFjp vdg;gLk;. 
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xU njf;fhl;Lf;Fupa tyf;if mr;Rj; njhFjpia Fwpj;J xU Gs;spf;Fupa 
Ms;$Wfs;. 

 

ntspapNa cs;s xU Gs;sp P vd;f.  PapypUe;J jsk; oxy apw;F tiue;j 

nrq;Fj;J PM vd;f. M ,ypUe;J ox ,w;F ePl;lg;gl;l nrq;Fj;jpd; mb N vd;f.  

/ ON = x, NM = y, MP = z vd;f. 

ON, NM, MP Mdit ox, oy, oz ,d; jpirfspy;  
msf;fg;gLfpd;wijg; nghWj;J Fwpfisf; nfhz;bUf;Fk;.  

ml;rufzpjg;gb msf;Fk; ePsq;fs; vdpy; (x,y,z) vd;gJ P apd; 

 njhf;fhl;L Ms;$Wfs; vdg;gLk;. 
 

nrq;Nfhz myFf; fhtp 
 
 
 
 
 
 
 
 

kji ,,  vd;gd Kg;gupkhz nrq;Nfhz mr;Rj; njhFjpapy; x,y,z mr;Rf;fspd; 

Nkw;fhl;lg;gl;l jpirapy; cs;s myFf; fhtpfs;. ,k;%d;W fhtpfSk; tyf;if 
mr;Rj;njhFjpapy; mike;jpUf;Fk;. 

,q;F 1 kji  

 

jug;gl;l ,U Gs;spfis ,izf;Fk; Nfhl;bid xU Fwpg;gpl;l tpfpjj;jpy; 
gpupf;Fk; Gs;spapidf; fhzy;. 

 

fvd;
n

m

RB

AR
  

mRBARn   

 
 

A, R, B vd;gd xNu Neu;Nfhl;by; cs;sd. A apypUe;J R ,d; Nghf;F = R 

,ypUe;J B apd; Nghf;F  

/ 


 RBmARn  







 





















OBROmORAOn  fhtpf; $l;ly; tpjpg;gb 

   brmran   

y 

x O 

z 

M 

N 

p 

z 

y 

x 

k 

j 
i 

A 

m 

R 

n 

B 

a 

r 

b 
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bmrmrnan   

  bmannmr   

/ 
nm

bman
r




  

c+k;  1 : ,izfuj;jpd; %iy tpl;lq;fs; xd;iwnahd;W ,Urk 
$wpLfpd;wd. 

 

Kiw  1 : ,izfuj;jpd; cr;rpfs; A,B,C,D vd;gtw;wpd; jhdf; fhtpfs; KiwNa         

dcba ,,, vd;f.  

CDBACDABCDAB  ,,,//  

/ 


 DCAB  

dcab   

/ 
22

acdb 



 

BD I 1:1 vd;Dk; tpfpjj;jpy; gpupf;Fk; Gs;spAk; AC I 1:1 vd;Dk; tpfpjj;jpy; 

gpupf;Fk; Gs;spAk; xd;whFk;. mjhtJ AC Ak; BD xd;iwnahd;W ,Urk 
$wpLfpd;wd.  
 

Kiw 2 : 

bADaAB 


,  vd;f. 

n

m

OB

DO
  vd;f. 

/ 
nm

bnam
AO







 

 


 AOnmbnam       (1) 

A, O, C vd;gd xNu Neu;Nfhl;by; ,Ug;gjhy;  

 


 ACAOnm   vd;f. 







 



BCAB  fhtpf;$l;lk; tpjpg;gb 

 ba         (2) (/ bBC 


) 

(1), (2)  babnam    

    obnam    

Mdhy; ba   MFk;. 

/ 0,0   nm  

mjhtJ   nm ,  

D C 

B A 

 

 

m 

n o 

D C 

B A 

b 

a 

m 

n o 
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1
n

m
 

 


 ACAO   

2

1


AC

AO
 

 

/ AC , DB vd;Dk; %iytpl;lq;fs; xd;iwnahd;W ,Urk $wpLfpd;wd. 

 

c+k;  2 : %d;W Gs;spfs; xNu Nfhl;Lg; Gs;spfshf ,Ug;gjw;Fupa epge;jid 

 

A, B, C xNu Nfhl;by; ,Ug;gjw;F )zpfs;vz;Fq;(,  ,


 ACAB  

A, B, C apd; jhdf;fhtpfs; a, b, c MFk;. 

/    acab     

    0 cba   

mjhtJ 0 cnbma  

,q;F 
0

MFk;




nm

nm





/

 ,,
 

/ %d;W Gs;spfs; xNu Nfhl;Lg; Gs;spfshf ,Ug;gjw;F  

0

0




nm

cnbma




 MFk;. 

 
 
 
 

fhtp xd;wpd; nrq;Nfhz jpirfspy; Jzpjy; 

 

ox, oy, oz vd;gd tyf;if mr;Rj; njhFjpahFk;. 

Ox, oy, oz topNaahd myFf; fhtpfs; kji ,,       vd;f. 

  zyxp ,,  vd;f. 

tpjply;$l;fhtpf;

tpjply;$l;fhtpf;








NMONOM

MPOMOP
 

kzjyixOP

kzMPixNMjyON

zMPxNMyON

MPNMONOP














/

///

/

 

 

A 

C 
O 

B 

c 

a 

b 

z 

y 

x 

k 
r 

j 

P 

N 

M 
i 
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jpirf; Nfhird;fs; 
 

OP ahdJ ox, oy, oz mr;Rf;fSld; mikf;Fk; Nfhzw;fs; r,,  

Mapd; CosrCosCos ,,   vd;gd 


OP   apd; jpirf; Nfhird;fs; vdg;gLk;. ,tw;iw 

KiwNa  nm,,  vd;gtw;why; Fwpf;fyhk;. 
 
mjhtJ rCosnCosmCos  ,,  MFk;. 

 

OP = r vd;f. 
 

/  zyxPrCosrzCosryCosrx ,,,,  Fq;,  
 
igjfurpd; Njw;wg;gb 

1

1
222

222

222222

2222

2222

222

222















nm

rCosCosCos

rCosrCosrCosr

zyxr

MPONMONOP

NMONOM

MPOMOP

mjhtJ





/

/

 

 
 

c+k; 1 : kjiFkjiFkjiF 22,342,23 321   

 
vdpd; gpd;tUtdtw;wpd; gUkd; fhz;f. 

i. 3F  

ii. 321 FFF   

iii. 321 532 FFF   

 
i. 

 

3

441

221

22

22

222

3

3










kjiF

kjiF
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ii 

 

24

32

44

44

22
321

321









FFF

jiFFF

 

 
iii. 

     
30

12)5(5532

25532

2222

321

321







FFF

kjiFFF

 

 
 

c+k; 2 : 

   

Kf;Nfhzp xd;wpd; cr;rpfs; A, B, C MFk;. Mtw;wpd; jhdf; 

fhtpfs; ;42 kjia  kjickjib 363,54   MFk;. Kf;Nfhzpapd; 

gf;fq;fspd;  

ePsq;fisf; fz;L Kf;NfhzpahdJ nrq;Nfhzj;ij cilaJ vdTk; fhl;Lf. 

AB apd; jpirf; Nfhird;fisf; fhz;f. 
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2

2222

222

222

222

18

33

3

2)2(1

22

18

)4(1)1(

4

3

212

22

BC

ACAB

CA

kji

caCA

BC

kji

bcBC

AB

kji

abAB







































 

 

igjrurpd; tpjpg;gb Nfhzk; Aapy; nrq;Nfhzj;ijAila nrq;Nfhz Kf;Nfhzp 

ABC MFk;. 

AB = 3 

rCosCosCos

kjiAB

32,31,32

22







 

 
,q;F rCosCosCos ,,  vd;gd AB apd; jpirf; Nfhird;fshFk;. 

 

/ jpirf;Nfhird;fs; 







3

2
,

3

1
,

3

2
 MFk;. 

 
ehd;F Gs;spfs; xU jsj;jpy; ,Ug;gjw;F epge;jid 

 

 A, B, C, D vd;Dk; ehd;F Gs;spfspd; jhdf;fhtp O Fwpj;J a, b, c, d 
Mapd; ,it ehd;Fk; xU jsj;jpy; ,Uj;jw;F> 

0 dcrba   MfTk; 0  MfTk; ,Uj;jy; Ntz;Lk;. 

AC apw;F rkhe;jukhf D apw; $lhf tiuAk; Neu;NfhL AB I my;yJ ePl;lg;gl;l 

AB I B1 ,y; re;jpf;fpd;w njd;f. 
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D apw; $lhf AB ,w;Fr; rkhe;jukhf tiuag;gl;l Neu;NfhL AC I my;yJ 

ePl;lg;gl;l AC I C1 ,y; re;jpf;fpd;wJ vd;f. 

 








ACAC

ABAB





1

1
 vd vOjyhk;. 

 

mjhtJ 
 
 acAC

abAB












1

1

 

fhtpf; $l;ly; tpjpg;gb    
 

0

1,,,1

0

01

1

1

1
1

1

1




























/

/

Fq;,

mjhtJ dcba

dcba

acabad

ACABOA

DBABOA

DBOBOD

 

 

 
Njw;wk; 

 xU njhilj; Jzpf;iffspd; jpzpTfs; m1, m2, …..mn vd;gd KiwNa 

r1, r2, …… rn vd;Dk; Gs;spfspy; ,Ug;gpd; mtw;wpd; jpzpTikak; r MdJ m1, m2, 

…..mn vz;fSld; Nrh;e;Js;s ,g;Gs;spfspd; ikag; NghypahFk;. 

mjhtJ













n

i
i

n

i
ii

n

nn

m

rm

mmm

rmrmrmrm
r

1

1

21

332211

..............

.........
 

 
 
 
 

epWty; : 
 
 
 

GAmGAm

CosGAxgmCosGAgmG

2211

1122 0


 

 



s.v.m  - 14 - 

A1, G, A2 vd;gd xNu Neu; Nfhl;by; cs;sd. A1 ,ypUe;J G apd; Nghf;F> G 

apypUe;J A2 tpd; Nghf;fpw;F xj;jJ. 

    
 

21

2211

221121

2211

22

2211

mm

rmrm
r

rmrmrmm

rrmrrm

GAm

GAmGAm
















 

/ n = 2 Mf KbT cz;ikahFk;. 

     n = p apw;F KbT cz;iknad;f. 

mjhtJ A1, A2 ….Ap vd;Dk; Gs;spfspd; jhdf; fhtpfs; r1, r2, …… rp MAk; 

mjpy; itf;fg;gl;Ls;s jpzpTfs; m1, m2 ….mp MAk; ,Ug;gpd; mtw;wpd; jpzpT 

ikak; G1 ,d; jhdf; fhtp r1 vdpd; 














1

1

21

3322111

.....

........

i
i

n

i
ii

p

pp

m

rm

mmm

rmrmrmrm
r

 

)1(
1

1

1
i

p

i
i

p

i
i rmrm 











 

 
 

 n = 2 ,w;F cz;ik. 























p

i
pi

pp

p

i
i

mm

rmrm

r

1
1

11
1

1/ MFk;. 

 

(1) 


















 






1

1

1

1
1

11
1

p

i
i

p

i
ii

p

p

i
i

ppi

p

i
i

m

rm

mm

rmrm
r  

Mdhy; n = 1 ,w;F cz;iknadpy; n = 2 ,w;F cz;ik.  

n = p apw;F cz;iknadpy; n = p+1 ,w;F cz;ik. 

/ fzpjj; njhFj;jwp Kiwapd; gb n ,d; KO vz; ngWkhdq;fs; vy;yhtw;wpw;Fk; 

je;j KbT cz;ik. 
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c+k; 1 : 

jijijiji 32,2,2,   vd;Dk; Gs;spfspy; KiwNa 4,3,2,3 myFj’ jpzpTj; 

Jzpf;iffs; Xa;tpy; cs;sd. mtw;wpd; jpzpT ika jhdf; fhtpiaf; fhz;f. 

jpzpT ika jhdf; fhtp r vd;f. 

       

ji

ji

jijijiji

mmmm

rmrmrmrm
r
















3

5
12

1220
3234

32322234
4321

44332211

 

 

c+k; 2 : 










 n

i
i

n

i
ii

m

rm
OG

1

1  vd;w KbT cw;gj;jp O itr; rhh;e;jpUf;ftpy;iy vd 

epWTf. 
 
fhtpf; $l;ly; tpjpg;gb 

ii

ii

rar

OAAO








0011
 

 

cw;gj;jp O1 Fwpj;J A1, A2 ….An  Gs;spfspYs;s m1, m2 ….mn vd;Dk; 

jpzpTfspd; jpzpT ikak; G1 vd;f. 
 

 























n

i
i

n

i
ii

n

i
i

n

i

ii

m

arm

m

rm
G

1

1

1

1

1

110
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MFk;

gbtpjpg;ly;fhtpf;$l;

GG

GO

OOOG

aOG

m

m
a

m

rm
G

n

i
i

n

i
i

n

i
i

n

i

ii


































1

1

1

1

1

1

1

1

11

/

)(

0

 

vdNt G MdJ cw;gj;jpapy; jq;fpapUf;ftpy;iy. 
 

, Njw;wk; 

 xU Gs;spapy; OA, OB, vd;Dk; jpirfspy; jhf;fKWk; tpirfs;


OBOA  ,       

vd;gtw;why; Fwpf;fg;gbd; mtw;wpd; tpisAs; MdJ gUkdpYk; jpirapYk; 

 


 OC     vd;gjhy; ,q;F C vd;gJ AB apy; 




CB

AC
    MFkhW xU 

Gs;spahFk;. 

epWty; :
CBAC

CB

AC







 0
 vd;f. 

A apypUe;J C apd; Nghf;F C apypUe;J B apd; Nghf;if xj;jJ. A, C, B vd;gd 
xNu Neu; Nfhl;by; cs;sd. 

 





























 






 







CBAC

CBAC
CB

AC

OBOAOCAOOBCOOC

OBCOOCAO

OBCOCB

OCAOAC

CBAC

















)0(0 vdpy;

tpjply;fhtpf;$l;

tpjply;fhtpf;$l;

/

 

 
 
 



s.v.m  - 17 - 

/ Njw;wk; cz;ik. 

c+k; 2 : 

 ABC vd;Dk; Kf;Nfhzpapd; gf;fq;fs; topNa


BACABC ,,2 vd;Dk; tpirfs; 

Fwpf;fg;gl;Ls;sd. mtw;wpd; tpisAs; 


DE6    vd epWTf. 

,q;F D MdJ BC apd; eLg;Gs;spahFk;. E MdJ CA apy; CACE
3

1
     

MfTs;s xU Gs;spahFk;. 



















DEBABCCA

DEBECE

CECA

CA

CE

BEBABC

62

633

3

3

1

32

,

/

/

gbwg;Njw;

 

 

jug;gl;l xU Gs;sp A apD}lhf fhtp b apw;Fr; rkhe;jukhf cs;s Neu; 

tiu xd;wpd; fhtpr; rkd;ghL 

 
fhtpf; $l;ly; tpjpg;gb 

bta

AROAr






 

,q;F t vd;gJ Xu; vz;zp. (khWk; gukhdk;) 

 

jug;gl;l Gs;spfs; A, B ,D}lhfr; nry;Yk; Neu;tiu xd;wpd; fhtpr; 
rkd;ghL 

 

A, B, R vd;gd xNu Neu;Nfhl;bYk; xNu Nghf;fpYk; cs;sjhy;.


 ARtAB  vd 

vOjyhk;. 

,q;F t – khWk; gukhdk;  
 

  btatr

arabt




1
 

 
gapw;rp 

1. a vd;Dk; fhtpia  kji ,,   ,y; czh;j;Jf. 

2. Ms;$Wfisg; gad;gLj;j    cbacba    vd epWTf. 
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3. xU cw;gj;jp O Fwpj;J a, b vd;gtw;iw jhdf;fhtpfshff; nfhz;l Gs;spfs; 

A, B MFk;. AB apd; eLg;Gs;sp C apd; jhdf; fhtpia O tpid Fwpj;J 

fhz;f. 

4. cw;gj;jp O njhlh;ghf P, Q vd;gtw;wpd; jhdf;fhtpfs; KiwNa a, b vdf; 

nfhs;f. PQ I ntspahf m, n vd;w tpfpjj;jpy; R gpupj;jhy; O njhlh;ghd R 
,d; jhdf; fhtpiaf; fhz;f. 

5. kzjyixr   vdpd; r ,w;Fk;; ox, oy, oz vd;Dk; nrt;tf Ms;$w;W mr;Rj; 

jpirf;Fk; ,ilNa cs;s Nfhzq;fspd; Nfhird;fisf; fhz;f. 

6. kjiFkjiF 25,32 21      vd;Dk; tpirfs; xUq;fikthfj; 

Jzpf;if xd;iwj; jhf;Ffpd;wd. tpisAs; tpirapd; gUkidAk; jpiriaAk; 
fhz;f. 

7. fhtpfs; ,uz;L rkhe;jukhapd; cd;wpd; $Wfs; kw;iwajd; $WfSf;F tpfpj 
rkdhapUf;Fnkdf; fhl;Lf. ,jd; %yk; my;yJ Ntw topapy; 

     7,3,11,2,0,5,8,2,1 CBA  vd;Dk; %d;W Gs;spfSk; xNu Nfhl;by; 

,Ug;git vdf; fhl;Lf. 

AC I vd;d tpfpjj;jpy; B gpupf;fpd;wJ vd;gijAk; ngWf. 
8. Kf;Nfhzk; xd;wpd; ,ilaq;fs; Kf;$wpLk; Gs;spapy; re;jpg;gd vd epWTf. 

9. Kf;Nfhzk; ABC apd; Rw;W ikak; O MfTk; epkpu;ikak; H MfTk; 


HCHBHA ,, ,Ug;gpd; vd;gtw;why; Fwpg;gplg;gl;l tpirfspd; tpisTfdhdJ 

gUkdpYk; jpirapYk;    tpdht; Fwpg;gplg;gLk; vdf; fhl;Lf. 

 

mj;jpahak; - III 
c+k; : 

Fw;Wg; ngUf;fk; my;yJ vz;zpg; ngUf;fk;  [Dot product or Scalar 

product] 
 
a, b vd;gd Fwpg;gpl;l ,U fhtpfshfTk; ,Uf;f> vz;zp  abCos   vd;gJ  
 

i. aa      MAk; 

ii. bb     MAk; 

iii. a f;Fk; b f;Fk; ,ilg;gl;l Nfhzk;     MfTk; ,Ug;gpd; abCosba   vd  

tiuaWf;fg;gLk;. ,J fhtp a, b vd;gdtw;wpd; vz;zpg; ngUf;fk; MFk;. 
 

c+k; : 


 OAa  

 


 OBb  MfTk; 

 AOB  MfTk; ,Ug;gpd; 

 AOBOBOAba  Nfhir  vd Fwpf;fyhk;. 



s.v.m  - 19 - 

 

vz;zpg; ngUf;fj;jpd; ,ay;Gfs; 
 

I. 



Nfhir

Nfhir

baab

abba




 

Mdhy;   NfhirNfhir baab   

abba /  

vz;zpg; ngUf;fk; gupth;j;jid ,ay;GilaJ. ,q;F   vd;gJ a, b fpilgg;l;l 
Nfhzk;. 
 

II.  
  2

1

2
1

2

aaa

aaa

aaaaa







/  

III. 
0

00




ba

ba Mapd;yJmy;
 

IV. 

ab

abba





0

0

0

0

Nfhir


 

V. 
0

900



ba

vdpd;
 

VI. 

ab

abba








Nfhir

vdpd;

 

VII. m xU Neu; vz;zp vdpy; 

 

 bam

bam

bambam











Nfhir

Nfhir

 

 

m xU kiw vz;zp vdpy; 

   
 

 bam

mab

Cosmab

bambam













Nfhir

Nfhir

 

vdNt ,U re;jh;g;gq;fspYk;  
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   
   
 

   
  (epWtpaJ)

jidahdJ)j;(guptu;

(epWtpaJ)

bma

abmbam

bam

abmabm

bambam









/

/

 

VIII. ,uz;L fhtpfspd; vz;zpg; ngUf;fk; vd;gJ xU fhtpapd; kl;L> ,f;fhtpapy; 
Nfhl;Lj;Jz;lj;jpd; vwpak; Mfpatw;wpd; ngUf;fj;jpw;Fr; rkdhFk;. 

,U cUtq;fspYk; bOBaOA 


,      vd;f. 

  Nfhirabba /   vd;gjhy; 

  OCOAba    vdpd;Nfhzk;q;$u;  

    vdpd;tpupNfhzk;COOAba 1  

vdNt ,U re;jh;g;gq;fspYk; OAOAba   apy; OB apd; vwpak; 

IX.   cabacba   
gpd;tUk; cUtpy; 

cRS

bPR

aPQ













 

vd;f. 
fhtpf; $l;ly; tpjpg;gb 

cbRS 


 

PQ ,y; PR, RS vd;gtw;wpd; vwpaq;fs; KiwNa PL, LM vd;f. ,t; vwpaq;fs; Neu; 
vdf; nfhs;sg;gl;ld. 

X. kji ,,   vd;g tyf;if mr;Rj; njhFjp xd;wp;d; jpirapYs;s myFf; fhtpfs; 

vdpd; 

1

00



 Nfhiriiii
 

 
,t;thNw  

090

1

0 



Nfhirjiji

kkjj
 

,t;thNw 0 ikkj  

c+k; 1 : bakbjbibbkajaiaa zyxzyx  vdpd;,  If; fhz;f. 

   

zzyyxx

xzzyxyzxyxzzyyxx

zyxzyx

bababa

jkbakjbaijbakibajibakkbajjbaiiba

kbjbibkajaiaba






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b = a Mf 

2222

222

zyx

zyx

aaaa

aaaaa





/
 

c+k; 2 : 

kjibkjia 732,32   vd;gtw;Wf;fpilapy; cs;s Nfhzj;ijf;; fhz;f. 

 

a, b  vd;gtw;Wf;fpilapy; cs;s Nfhzk;   vd;f. 

 

   
   



























217

1

217

1

1614

794

732132

73232

)(

1

222222

Nfhir

Nfhir

k;tNfhir







/

/

/

kjikji

ba

ba

baba

 

c+k; 3 : 

 x  khwpahf cs;s fhtpr;rkd;ghl;ilj; jPu;f;f. 

  01)1(  bacabxx Fq;,  vd;Dk; tifapy; a, b, c vd;gd jug;gl;l 

fhtpfshFk;.  

  
  

01
1

)1(










ba
ba

bc
bx

bcbabxbx

bcbabxxb

//

mjhtJ  

1 ,y; gpujpapl ehk; ngWtJ 

a
ba

bc
cx

ca
ba

bc
x



























1

1

/

 

gapw;rp – 3 

1. kbjbibbkajaiaa 321321 ,   vd;Dk; fhtpfs; xd;Wf;nfhd;W 

nrq;Fj;J vdpy;  0332211  bababa     vdf; fhl;Lf. 
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2. vz;zpg; ngUf;f tiutpyf;fzj;ij cgNahfpj;J Nfhir
bc

acb
A

2

222 
    

vd;w Nfhird; tpjpia ngWf. 
3. epWTf. 

i.   cbcacba   

ii.     dbcbdacadcba   

iii.       22 bbaababa   

iv.   cbcacba   

4. Kf;Nfhzpapd; Fj;Jauq;fs; Gs;spnahd;wpy; re;jpf;fpd;wd vd fhtpfisg; 
gad;gLj;jpf; fhl;Lf. 

5. OABC vd;Dk; ehd;Kfpapy; OA + BC, OC + AB vdpd; ACOB     vd 
epWTf. 

6.       kjiaFjiaFkjiaF i  432,3, 32  vd;Dk; %d;W tpirfs; 

Jzpf;if P I xUq;fikthfj; jhf;Ffpd;wd. A vd;gJ xUik. Gs;sp(1,0,1) 

,ypUe;J Gs;sp (2,4,0) ,w;F P Neu; NfhL topNa ,aq;fpdhy; tpirfshy; 
nra;ag;gl;l KO NtiyiaAk; fhz;f. 

 

mj;jpahak; - IV 
c+k; 

,uz;L fhtpfspd; fhtpg; ngUf;fk; my;yJ FWf;Fg; ngUf;fk; 
 

a, b vd;Dk; ,uz;L fhtpfs; fhtpg; ngUf;fk;> fhtp a,b ird; 


n  vd 

tiuaWf;fg;gLfpd;wJ. ,q;F a, b vd;gtw;wpd; jpirfSf;fpilapy; cs;s Nfhzk; 

  


n  ,d; jpirapd; Nghf;F gpd;tUkhW njupag;gLk;. Ve;jg; Nghf;fpy; Row;wpdhy; a 

MdJ Nfhzk;    Clhf b cs; nry;YNkh> mNj Kiwapy; a, b vd;gtw;wpd; 

jhdj;jpw;Fr; nrq;Fj;jhd xU tyk;Gup Mzpia Row;w mJ 


n   ,d; jpirapy; 

,aq;Fk;. 
,g;ngUf;fk; ngUk;ghYk; FWf;Fg; ngUf;fk; vdg;gLk;. 

mjhtJ


 nabba ird;            

 

fhtpg;ngUf;fj;jpd; ,ay;Gfs; 

1. 


 nabba ird;  

abba

nab

nbaab









/





ird;

ird; )(
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/ fhtpg; ngUf;fk; guptu;j;jid ,ay;G mw;wJ. 
2.  

i. 


 nbabaa ird;Mapd;0  

ii. 


 noabab ird;Mapd;0  

iii. 


 nbaba  ird;Mapd;00  

iv. onbaban 


 ird;Mapd;  

,uz;L rkhe;juf; fhtpfspf; fhtpg;ngUf;fk; G+r;rpa fhtpahFk;. 

3. kji ,,  vd;gd myFf;fhtpfspd; tyf;ifj; njhFjpahf mike;jhy; 

i.  ijkji   

ii.  jkikj   

iii.  kijik   

iv. okkjjii   

4.   cabacba    fhtpg;ngUf;fk; guk;gYilaJ 

 
 
 
epWty; : 

cOCbOBaOA 


,,  vd;f. 

,izfuk; OBDC I tiue;J G+uzkhf;Ff. 

a ,w;F nrq;Fj;jhd jsk;   ,y; OBDC apd; epkph; Nfhz vwpak; OB1D1C1 

MFk;. vdNt OB1D1C1vd;gJk; ,izfukhFk;. 
111

,,


OCODOB  vd;gd jsk;   

,y; KiwNa   ccbb ,,  vd;gtw;wpd; vwpaq;fshFk;. 

a, b fpilg;gl;l Nfhzk;    vdpy; 

 

    

1

1

1

011

111

,

)()(

90

baba

baba

OBOA

baba

OBOAOBa

baba

nbaba
















/

ird;

ird;

ird;





  

vd;gd xNu Nghf;Filajhy; 

)1(baba   

,t;thNw    1cbacba   
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1caba   ,q;F  
1

1
1

1
1

1 ,,


 ODcbOCcOBb  xU jsf; 

fhtpfshd   111 ,, ccbb        vd;gtw;iw a My; Kd;fhtpg; ngUf;fk; nra;tjhy; 

ngWtJ mit xt;nthd;iwAk; jsk;  apy; 900 Clhf xNu Nghf;fpy; 
Row;WtjhFk;. 

 ////// ,, OCODOB  vd;gd KiwNa   111 ,, cacbaba   vd;gtw;iwf; 

Fwpf;Fkhapd;     vd;gJk; ,izfukhFk;. 

,g;nghOJ tpjply;$l;fhtpf;
////// 

 OCOBOD  

mjhtJ 
 

  cabacba

cabacba





)2()1(

)2(111

 

 

5. 

   
     

     
     

zyx

zyx

xyyxzzxzyzzy

yzxzzyxyzxyx

zyxzzyxyzyxx

zyxzyx

zyxzyx

bbb

aaa

kji

kbabajbabaibaba

ibajbaibakbajbakba

kbjbibkakbjbibjakbjbibia

kbjbibkajaiaba

kbjbibbkajaiaa











 vdpd;,

 

c+k; 1: 

  cbcacba   vdf; fhl;Lf. 

abba   epWtg;gl;lJ 

/   )( baccba   

gz;G  IV ,ypUe;J   bcacbac   

   
cbca

bcaccba


/

 

 
fhtpg;ngUf;fj;ijg; gad;gLj;Jjy; 

 
1. fhtpg;gug;gsT 

bOBaOA 


,  vd;f. 

.

)(

sJ cs;td; topNa nrt;Fupajpw;jsj;jpd; izfuj; ,jpirapd; 

gsTgug;apd;izfuk;,

J}uk;Jj;Fj;nrq;apd;JapypUe;

ird;

ird;

ba

OACB

hBOAhOA

AOBOBOA

AOBbaba











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ba   vd;Dk; fhtpg;ngUf;fk; ,izfuk; OACB apd; fhtpg; gug;gsitf; 

Fwpf;fpwJ. 
 

xU Gs;sp gw;wp Xuplg;gLj;jpa fhtpapd; jpUg;gk; 
 

E vdgJ NfhL   neLf Xuplg;gLj;jpa fhtp vdf; nfhs;f.   ,y; P 

ahJnkhU Gs;sp vdpd; O gw;wp F ,d; fhtpj;jpUg;gnkd FOP


tiuaWg;gh;. 

O njhlh;ghd P apd; jhdf;fhtp r vdpy;> NkNy $wpa jpUg;gk;  

NfhL ,y; jhdf;fhtp r1 cld; tpsq;Fk; NtNwhh; Gs;sp Q vdpy; O itg; 

gw;wpa Q tpd; jpUg;gk; 

FPQOFr

FPQFr

FPQr

Fr

//(

1

/








 







 

/ O gw;wpa jpUg;gk;> Gs;sp P If; Fwpf;Fk; ,lj;jpy; jq;fpapUf;ftpy;iy. 
 

gapw;rp – 4 

1. m ahJnjhU vz;zp Mapd;       bambmabam   vdf; fhl;Lf. 

2. a, b vd;gtw;Wf;fpilapyhd Nfhzq;fspy; xd;W 
ba

ba 1ird;  vdf; fhl;Lf. 

3. fhl;Lf. 

i.     dbcbdacadcba   

ii.     kjiji  7543  

4. myFf;fhtp e  apd; jpirapy; A Clhfr; nry;Yk; Neu; Nfhl;bd; fhtpr; 
rkd;ghl;ilg; ngWf. 

5. Kf;Nfhzp xd;wpd; cr;rpfs; A, B, C vd;gtw;wpd; jhdf;fhtpfs; KiwNa 

kkjii  ,,   vdpd; gpd;tUtdtw;iwg; ngWf. 

i. ird; A ird;> B ird; C apd; ngWkhdq;fs; 

ii. Kf;Nfhzpapd; jsj;Jf;Fr; nrt;tdhd myFf;fhtp 

iii. Kf;Nfhzpapd; gug;gsT 
6. xU Kf;Nfhzpapd; ird; #j;jpuj;ijg; ngWf. 
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mj;jpahak; - V 
fhtpfspd; Kk;ikg; ngUf;fk; 

c+k;  
vz;zp Kk;ikg; ngUf;fk; 
tyf;ifj; njhFjp 

  a vd;gJ cb    vd;gJld; xU $h;q;Nfhzj;ij mikg;gpd; a, b, c vd;gJ 

,t;nthOq;fpy; xU tyf;ifj; njhFjpahf mikAk; vd tiuaWf;fg;gLk;. ,J 

kji ,,   vd;gJ ,t;nthOq;fpy; xU tyf;ifj; njhFjpia mikf;Fk;. 

 
,lf;ifj; njhFjp  

 a vd;gJ cb    vd;gJld; xU $h;q;Nfhzj;ij mikg;gpd; a, b, c vd;gJ 

,t;nthOq;fpy; xU ,lf;ifj; njhFjpahf mikAk; vd tiuaWf;fg;gLk;.  

 a, b, c vd;gd ahJk; %d;W fhtpfshapd; a vd;gjd; cb    Aldhd 

vz;zpg; ngUf;fk; a, b, c vd;gjd; vz;zp Kk;ikg; ngUf;fk; vdg;gLk;. ,jid 

 cba   vd vOJNthk;. 

,jid  cba   vd vOjpdhy NghJkhdJ. 

 

fvd;kcjcicckbjbibbkajaiaa zyxzyxzyx  ,,  

zyx

zyx

ccc

bbb

kji

cb   epWtg;gl;lJ. 

cycx

bybx
k

czcx

bzbx
j

czcy

bzby
i   

cycx

bybx
a

czcx

bzbx
a

czcy

bzby
acba zyx   

czcycx

bzbybx

azayax

  

xU JzpNfhitapy; ,U epiufs; ,ilk hw;wg;gbd; Jzpf;Nfhitapd; Fwp 
khw;wkiltjhy; mt;thwhd epiufspd; ,U ,il khw;wq;fs; Jzp Nfhitapd; 
Fwpia khw;wkilar; nra;ahJ. 
vdNt  

azayax

czcycx

bzbybx

czcycx

azayax

bzbybx

czcycx

bzbybx

azayax

cba   

 cbabacacbcba /  vd Fwpf;fg;gLk;. 

mjhtJ fhtpfspd; xt;nthU tl;l tupir khw;wKk; ngUf;fypd; xNu 
ngWkhdj;ijj; jUk;;. 
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tl;l xOq;F khw;wg;gLk; NghJ ngUf;fypd; FwpAk; khWk;. 

mjhtJ    bcacba

bcacba




 

 

fd msthd Kk;ik vz;zpg; ngUf;fk; 
 

xU ,izfug; guitapd; re;jpf;fpd;w tpspk;Gfshd OA, OB, OC  vd;gd 

cOCbOBaOA 


,,   MFk; vdf; nfhs;f. 

 








n

nOBDCcb Ggug;apd;
 

,q;F 


n  vdgJ Kfk; OBDC f;Fr; nrq;Fj;jhd myFf; fhtpahtJld; cbn ,,


       

xU tyf;ifj; njhFjpahfTk; mikAk;. 

 an,


 Mfpatw;Wf;fpilapYs;s Nfhzk;   Mapd; OHnanacba 


 

= V = ,izfug; guitapd; fdtsT 

a, b, c xNu jsf;fhtpfshapd; NkNy V G+r;rpakhFk;. 

mjhtJ [a, b, c] = O MFk;. 

MfNt [a, b, c] vd;gJ kiwjy;> fhtpfs; xNu jskhtjw;Fj; Njitahd 
epge;jidahFk;. 

c+k;  

       3,6,3,2,2,3,3,2,1,1,0,2  DCBA  Mfpa Gs;spfs; xNu jsj;jpYs;sd vd 

epWTf. 

 ,,,


ADACAB   vd;gd xNu jsf;fhtpfshapd; ehd;F Gs;spfSk; xNu jsj;jpy; 

mikAk;. 

   

MFk;kjiAD

kjiAC

kjiAB

46

2

2231,0,23,2,1













 

vdNt 

61

21
2

41

11
2

46

12
3

461

121

223

















ADACAB

 

016106   
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vdNt  


ADACAB ,,  vd;gd xNu jskhdit. ,f;fhtpfSf;F A vd;Dk; nghJg; 

Gs;sp ,Ug;gjhy; A, B, C, D Mfpa Gs;spfs; xNu jsj;jpy; miktdthFk;. 
 
 
 
 

epfu;khw;Wf; fhtpj;njhil 
 

c+k; 

  fhtpj;njhil 321 ,, bbb  vd;gJ gpd;tUk; rkd;ghLfspdhy; 

tiuaWf;fg;gbd; 

321

21
3

321

3
2

321

32
1 ,

1
,

aaa

aa
b

aaa

aa
b

aaa

aa
b













  

 

fhtpj; njhil 321 , aaa  vd;gJ NkNy jug;gl;l fhtpj; njhilf;F epfh; khwhdJ 

vd tiuaWf;fg;gLk;. 
 
 

c+k; 

332211 ababab   vdf; fhl;Lf. 

1
321

132
1

321

22
11 

















aaa

aaa
a

aaa

ba
ab   MFk;. 

 

,t;thNw Vida KbTfs; 13322  abab  vd epWtyhk;. 

 
gapw;rp - 5 

1. jickjibjia 3,2,   vdj; jug;gbd; a, b, c vd;gJ tyf;if 

my;yJ ,lf;ifj; njhFjp xd;iwah mikf;Fk; vd;gijj; Jzpf. 
2. epWTf. 

i.            edacdaebacbaecdba   

ii. 

ncmccc

nbmbbb

namaaa

321

321

321












 

vdpd;    nm

ccc

bbb

aaa

cba 

321

321

321

  vdf; fhl;Lf. 

iii.      cbamnmnGRcnbabmcGcnbmaR   vdpd;,
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3. fhtp kjixb 23   vd;gJ fhtpfs; kjibkjia 432,322                    

Mfpatw;Wld; xNu jskhf mike;jhy; $W x ,d; ngWkhdj;ijf; fhz;f. 

4.     kiBDjiACBA 


,2,1,5,1,2,7,3   Mapd; NfhLfs;  


BDAC,             

vd;gd ,ilntl;Lk; vdf; fhl;Lf. 

5. cvbar    Mapd;  111 ,, crvbrar    vdf; fhl;Lf. 

,q;F njhil  1
1

1 ,, cba  vd;gJ xU jskw;w njhil a, b, c f;F epfu; 

khw;whdjhFk; 
 

mj;jpahak; - VI 
Kk;ikf; fhtpg; ngUf;fk;  [Vector triple product] 

 

c+k;  

  cba   vd;gJ a, b, c vd;Dk; fhtpfs; Kk;ikf; fhtpg; ngUf;fk; vd 

tiuaWf;fg;gLk;.  

   acbacb  ,  vd;gdTk; a, b, c apd; Kk;ikf; fhtpg; ngUf;fq;fshFk;. 

      cbabcacba   vdf; fhl;lg;glyhk;.  

,jw;F kcjciccjbibbiaa zyxyxx  ,  vd;f. 
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


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
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c+k; 1  

      Obacacbcba   vd epWTf. 

,lf;ifg; gf;fk;  

           bacabcacbcabcbabca   c+k; gb 

vz;zpg;ngUf;fk; guptu;j;jidAilajhy; 

,lf;ifg; guptu;j;jid = O 
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c+k; 2 

  )1(cabxax  vd;Dk; fhtpr; rkd;ghl;ilj; jPu;f;f. 

     
 

 
 
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2 I 1 ,y; gpujpapl ehk; ngWtJ 
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,jd; jPh;Tfs; 

(i) Oa  vd;w jpuzkhd jPu;T 

(ii)    
2a

bcca
ba


  f 

1. 0ba     vdpy; jug;gl;l rkd;ghL   ,d; xU jdpahd ngWkhdj;ijj; 

JzpAk;.   

 mj;Jld;
 












 a
ba

bcca
ca

a
x

2

1
 MFk;. 

2. 0ba  Mapd;   vNjr;irahdJ 

 vdNt   0 bcca  vdpy; jPu;T ,y;iy. 

 MFk;. ,q;F    vNjr;irahdJ. 
 
gapw;rp; - 6 

1.      acbbcacba    vdf; fhl;Lf. 

2.         dacbabcadcba      vdf; fhl;Lf. 

3.     dcba     vd;gij tpupf;f 

4. x, y  apw;fhd fhtp xUq;fikr; rkd;ghLfisj; jPu;f;f.a, b  ,q;F    vd;gd 
jk;Ks; epkph;Nfhzf; fhtpfshFk;. 

5. bax  vd;Dk; fhtpr; rkd;ghl;ilj; jPu;f;f.   0ba  
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6. ABC    ,y; A, B, C vd;gtw;wpd; jhdf;fhtpfs; KiwNa ca ,,   MFk;. 

ikag;Nghypapd; jhdf;fhtp ahJ? 

7. ABCD Xu; ,izfukhFk;. A, B, C vd;gtw;wpd; jhdf;fhtpfs; KiwNa ca ,,     

MFk;. D apd; jhdf;fhtpiaf; fhz;f. 

8.  ABC  ,y; AB apd; eLg;Gs;sp D. AC ,d; eLg;Gs;sp E.  vdf; 

fhl;Lf. BCDEBCDE //
2

1
  vdf; fhl;Lf. 

9. ABCD xU ehw;gf;fy;. AB, BC, CD, DA vd;gtw;wpd; eLg;Gs;spfs; P, Q, R, S 

MFk;. PQRS xU ,izfuk; vd epWTf. 
10. ehw;gf;fy; xd;wpd; vjph;g;gf;fq;fspd; eLg;Gs;spfis ,izf;Fk; NfhLfSk; 

%iytpl;lq;fspd; eLg;Gs;spfis ,izf;Fk; NfhLfSk; xU Gs;spapy; 
re;jpf;Fk; vd epWTf. 

11. A, B vd;gtw;wpd; jhdf;fhtpfs; KiwNa ,a  MFk;. ePl;lg;gl;l AB apy; C 

vDk; Gs;sp AC = 4CB MfTk; ePl;lg;gl;l BA apy; D vd;Dk; Gs;sp BD = 3BA 

MFkhWk; mike;Js;sd. C,D vd;gtw;wpd; jhdf;fhtpfisf; fhz;f. 

12. OABCDE Xu; xOq;fhd mWNfhzp 


ABaOA ,    vdpd; O itf; Fwpj;J 

B, C, D, E vd;gtw;wpd; jhdf;fhtpfisf; fhz;f. 

13.  ABC  ,d; ,ilaq;fs; AD, BE, CF MFk;. 


CFBEAD ,,   vd;gd 

gf;fq;fshff; nfhz;l   tiuag;glyhk; vdf; fhl;Lf. 

14. A, B, C vd;gtw;wpd; jhdf; fhtpfs; KiwNa ca ,,  MFk;. vy;yhk; 

G+r;rpaky;yhj r,,   vd;Dk; vz;zpfs; 0,0  crar   vd 

,Ug;gpd; kl;LNk xU Neu; Nfhl;by; cs;sd vd epWTf. 

15.  ,a  vd;gd G+r;rpakw;w rkhe;jukw;w fhtpfshfTk;  ,  vd;gd 

vz;zpfshfTk; ,Uf;f 0 a   vd ,Ug;gpd; 0    vd epWTf. 

16. ,izfuk; xd;wpd; %iytpl;lq;fs; xd;iwnahd;W ,U$wpLk; vd epWTf. 

17. OACB Xu; ,izfuk;. D, AC ,d; eLg;Gs;sp. %iytpl;lk; AB ,dJk; OD 

,dJk; ntl;Lg;Gs;sp E.  


OBaOA ,    vdpd; 


OD  I ,a  ,y; vOjp 

ABAE
3

1
  vd epWTf. 

18. ABC  ,d; gf;fq;fs; CA, AB vd;gtw;iw cl;Gwkhf E, F vd;gtw;wpYk; 

ePl;lg;gl;l BC I D apYk; xU Neu;NfhL ntl;LfpwJ. 

r
FB

AF
q

EA

CE
p

CD

BD
 ,,  vdpd; 







 AB

r

r
CA

q
EF

11

1
vdTk; 

  








 AB
rp

pr
CA

p

p
DF

11

1

1
vdTk; epWtp 



s.v.m  - 32 - 

1pqr ca;j;jwpf. 

19. %d;W Gs;spfspd; jhdf;fhtpfs;  ysxryqxp ,,   MFk;. ,q;F yx,         

vd;gd rkhe;jukw;w fhtpfSk; p,q,r,s vd;gd vz;zpfSk; MFk;. mk;%d;W 

Gs;spfSk; xNu Neu;Nfhl;bypUe;jhy;  pqqrps   vdf; fhl;Lf. 

20. A, B, C, D vDk; ehd;F Gs;spfspd; jhdf;fhtpfs;  3,4,, aa  MFk;. ,q;F     

,a  rkhe;jukw;w fhtpfshFk;. AB, CD vd;git ntl;Lk; Gs;spapd; jhdf;fhtp     

vdpd; nam          vd;gtw;iwf; fhz;f. 

NkYk; AD, BC vd;gtw;wpd; ntl;Lg;Gs;spapd; jhdf;fhtp nam 1  vdpd;       

011  nmmn vd epWTf. 

21. ABC    ,y; A, B, C vd;gtw;wpd; jhdf;fhtpfs; ca ,,  MFk;. BD = 2DC        

MFkhW D> BC ,y; xU Gs;sp.  AM = MD MFkhW M, AD ,y; xU Gs;sp.     

cmCN
2

3
 MFkhW ePl;lg;gl;l CM ,y; N xU Gs;sp N ,d; jhdf; fhtpiaf; 

fz;L ,J AB ,y; ,Uf;Fnkdf; fhl;Lf. 

22.       asartar 2,  vd;gd xU jsj;jpy; cs;s ,U Neu; 

NfhLfspd; fhtpr;rkd;ghLfshDk;. ,f;NfhLfs; ,ilntl;Lk; Gs;spapd; jhdf; 
fhtpiaf; fhz;f. 

23. xNu jsj;jpy; cs;s %d;W Gs;spfspd; jhdf; fhtpfs; KiwNa 

         auarasaratar 23434,3    NfhLfs; 

,ilntl;Lk; Gs;spfspd; jhdf; fhtpfisf; fhz;f. 

24.  A, B, C vDk; Gs;spfs; jhdf; fhtpfs; KiwNa  34,3,2  aaa  MFk;. 

Neu;NfhL AB ,d; fhtpr; rkd;ghl;il vOjp A, B, C vd;gd xU 
Neu;Nfhl;bYs;sJ vd;gij tha;g;Gg; ghh;f;f. 

25. ca ,,  vd;gd xU jsj;jpy; ,y;yhj fhtpfshf ,Uf;f r,,   vDk; 

vz;zpfs;            Qera    vdpd;  0 r  vd epWTf. 

26. O, A, B, C vd;gd xU jsj;jpy; ,y;yhj ehd;F 

Gs;spfs;. cOCOBaOA 


,,   

i. Gs;sp D ,d; jhdf;fhtp   caOD  


1                          

vd ,Ug;gpd; A, B, C, D xU jskhdit vdf; fhl;Lf. 

ii. jsk; ABC ,y; cs;s ve;j xU Gs;spiaAk;  ca   1             

vd vOj Kbak; vdf; fhl;Lf. 
 
 
 


