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(ii) 



(iii)

 Xangv\m«nÂ, kvIqÄ hnZym`ymk¯nÂ {i²mÀlamb amä§Ä kw`hn¨Xnsâ ^eambn FÃmXcw 

kvIqfpIfnepw Htc ]mTy]²Xn F¶ ASnØm\¯nÂ sFIycq]]mTy]²Xn {]m_ey¯nÂ hcp¶Xv NmcnXmÀ°yw 

\ÂIp¶ hkvXpXbmWv. Xan-gv\mSv kÀ¡mÀ \ÂIp¶ Cu kphÀ®m-h-kcw Xan-gv\m-«nse H«p-sam-¯-apÅ 

hnZym-`ymk ]ptcm-K-Xn¡v {]tbm-P-\-s¸-Sp-¶p.

 imkv{X-§-fpsS dmWn-bmb KWn-X-imkv{Xw kzX-kn-²-amb kuµ-cy-hpw, {]IrXn kn²-amb aqey-            

hp-apÅ AXym-IÀj-amb Hcp hnj-b-ambn Fs¶¶pw \ne-sIm-Åp-¶p. imkv{X-¯n-epw, bm{´nI imkv{X-

¯nepw IqSmsX atä-sXmcp hnj-b-¯nepw KWn-X-imkv{Xw Hgn-hm-¡m³ ]äm¯ Hcp ]¦mWv hln-¡p-¶-Xv. 

AXn-\mÂ imkv{X-am-bmepw, {]bpà imkv{X-am-bmepw GsXmcp hyàn¡pw AbmÄ sXc-sª-Sp-¡p¶ 

taJ-e-I-fnÂ \Ã-h®w tim`n-¡p-¶-Xn\v KWnX imkv{X-]-c-amb Adnhv AXy-´m-t]-£n-X-am-Wv. ITn-\m-

`ymkw sImÊ v KWn-X-im-kv{X-¯n-epÅ Adnhv e`n-¡p-¶tXmsSm-¸w, in£W Nn´m-\-S-]-Sn, k¦oÀ® {]iv\               

hni-I-e\w sN¿p-¶-Xn-\pÅ Ignhv F¶n-hbpw e`y-am-Ip-¶p.

 GI-tZiw 2000 hÀj-§Ä¡v ap³]v {]hm-NI Xangv Ihn-bmb Xncp-h-Åp-hÀ KWn-X-imkv{X ]T-\-

¯nsâ {]m[m\-y-s¯-¡p-dn¨v C§s\ ]d-ªn-cp-¶p.

  Fs®³] G\ Fgp-s¯³] CÆn-c pw

  Is®³] hmgpw DbnÀ¯v   þ IpdÄ (392)  

  kwJ-y-IÄ Fgp-¯p-IÄ F¶nh cÊ pw

  `qan-bnse a\p-j-y-cpsS Ccp-I-®p-IÄ

       þIp-dÄ (392)

 PohnX¯nÂ A\p`hn¡p¶ k¦oÀ® {]iv\§sf ]cnlcn¡p¶Xn\v iànbpw Ahsb FXncnSp¶Xn         

\pff tijnbpw \ap¡v AXy´mt]£nXamWv. KWnX imkv{Xw shdpw Hcp {]iv\-\nÀ±m-c-tWm-]-I-cWw am{X-aÃ. 

AXn-ep-]cn AsXmcp krjvSn-]-c-amb Ign-hm-Wv. Cu hmkvXh§sf hnZymÀ°nIÄ Xncn¨dnªv AhcpsS 

kwXr]vXnbv¡pw ]ptcmKXnbv¡pw thÊ n KWnXw A`yknt¡ÊXmWv.

 k´-Xn-]-c-¼-c-IÄ¡m-bpÅ \sÃmcp sXmgnÂ km[-yX Dcp-hm-¡p-¶-Xn\pw KWnX imkv{Xm-`-ymkw 

AX-y-´m-t]-£n-X-am-Wv. kvIqÄ Xe-¯nÂ kzm-b-¯-am-¡nb KWn-X-im-kv{X-¯nsâ ASn-Øm\ XX-z-§-fmWv 

KWn-X-¯nepw aäp imkv{X taJ-e-I-fnepw DÅ D]-cn-]-T-\-¯nsâ ASn-¯-d-]m-Ip-¶-Xv.  IqSmsX KWn-X-       

im-kv{X-¯nsâ ASn-Øm\ XX-z-§Ä {]iv\ \nÀ²m-c-W-¯nÂ F§s\ {]tbm-Kn¡mw F¶v ]Tn-¡p-¶Xpw 

{]m[m-\-y-aÀln-¡p-¶-Xm-Wv.

 {]kvXpX ]pkvXIw C¯cw e£-y-¯n-te-¡pÅ Nhn-«p ]-Sn-bm-Wv. ]e kmlNcy§fnÂ KWnXw 

F§s\ ]ptcmKan¡p¶p, F§s\ D]tbmKn¡p¶p F¶v a\Ênem¡nsImSp¡p¶Xn\v AXoh 

{i² sNep¯nbn«pÊ v. Cu ]pkvXI¯nepff A`ymk§fnseÃmw {]IrXnZ¯amb, bpànbpàamb 

DZmlcW§Ä {IaoIcn¨n«pÊ v. IqSmsX hnZymÀ°nIÄ¡v A`ymk§fneqsS KWnXXXz§sf                             

a\Ênem¡p¶Xn\pw Hmtcm A²ymbhpw {IaoIcn¨n«pÊ v. hnZymÀ°nIÄ, A²ym]IcpsS klmbt¯msS 

KWnX¯nse XXz§tfbpw AhbpsS _Ô§tfbpw a\Ênem¡nbtijw A`ymk¯nse IW¡pIÄ       

\nÀ²mcWw ImWp¶XmWv icnbmb amÀ¤w F¶p IcpXp¶p.

BapJw



(iv)

 F§-s\bmbmepw, kwJ-ym-im-kv{X-t¯-¡mÄ KWn-X-im-kv{X-w ap¶n-em-sW-¶Xv HmÀ½n-t¡- -XmWv. 

¢mÊvdq-anÂ A²-ym-]-IÀ AXn-{]-[m-\-amb hy-àn-bmWv. Ah-cpsS klm-bhpw hgn-Im-«epw KWn-X-im-

kv{X- ]T-\-¯nÂ Hgn-¨p-Iq-Sm-\m-hm-¯-h-bm-Wv. ASn-Øm\ KWn-X-im-kv{X-¯nÂ \n¶v DbÀ¶ KWn-X-

im-kv{X-¯nte¡v amdp¶ L«-¯nÂ A²-ym-]-IÀ AXn {][m-\- ]¦v hln-¡p-¶pÊ- v. Cu Ah-k-c-¯nÂ 

Cu ]pkvXIw \½psS Dt±-is¯ k^-e-am-¡p-Ibpw Hcp t{]cI-ambn {]hÀ¯n-¡p-Ibpw sN¿p-sa¶v 

{]Xo-£n-¡p-¶p.A[ym]Icpw hnZymÀ°nIfpw ]ckv]c Bib hn\nab¯nÂ GÀs¸«mÂ Cu 

]pkvXIw A[nIw {]tbmP\{]ZamWv. Cu DZyaw ¢mkvapdnbnÂ hnZymÀ°nIÄ¡v {]m[m\yapff {]

hÀ¯\§Ä¡v \nÊwibw hgnsXfnbn¡pw. IqSmsX hnZymÀ°nIÄ¡v KWnXimkv{Xw kq£vaambn 

Bcmbp¶Xn\pff Ignhp hfÀ¯pIbpw FÃm ZniIfnepw AhcpsS ss\]pWyw hnIkn¸n¡pIbpamWv Cu     

]mT]pkvXI¯nsâ apJye£yw. DZmlcW§fnÂ icnbmb ]cnioe\w t\Snb A`ymk¯nse IW¡pIsf 

\nÀ²mcWw sN¿p¶Xn\pff coXn icnbmbn a\Ênem¡p¶Xn\v hfsc {]tbmP\s¸Spw. ASn-Øm-\-X-X-z-§Ä 

]Tn-¡p-I, A`-ym-k-¯nse {]iv\-§Ä kz-´-ambn \nÀ²m-cWw sN¿p-I, AXn-\p-tijw ]pXnb {]iv\-§Ä kz-

´-ambn krjvSn-¡m³ {ian-¡pI F¶nh Hcm-fpsS KWnX imkv{X Adn-hns\ {]_-e-am-¡p-¶-Xn\v klm-bn-¡pw. 

               

                                     IW¡pIÄ sN¿p¶XneqsS KWnXw ]Tn¡mw. 

                   (We learn Mathematics by doing Mathematics)

 Cu ]pkvX-I-¯nsâ ]ptcm-K-a-\-¯n\p thÊ n hnZ-Kv[À, A²ym]IÀ, hnZ-ymÀ°n-IÄ F¶n-h-À              

A`n{]mb§Ä \ÂInbmÂ,  R§Ä k´pjvScm-Wv.

                         
                                                                        -Textbook Team



(v)

X Std.                                                                  ]mT-]-²Xn

hnjbw DÅ-S¡w ]T\ ^e-§Ä

Transactional 
Teaching  
Strategy

]T-\-k-a-

b-§-fpsS 

F®w

i. apJ-hpc

ii. KW-{In-b-I-fpsS khntij-X-IÄ

iii. UntamÀK³ \nb-a-§Ä þ DZm-l-

c-Ww, sh³Nn{Xw D]-tbm-Kn¨v 

icn-t\m-¡Â

iv. kq{Xw n(AUBUC) 
v. ^e-\-§Ä

•	 KW-{In-b-I-fpsS ASn-Øm\ 

XX-z-§Äþ ]p\-:]-cn-tim-[\

•	 KW-{In-b-I-fpsS {]tX-y-I-X-

IÄ a\-kn-em-¡Âþ aq¶v 

KW-§-fpsS {Ia-hn-\n-ta-bw,          

kwtbm-P-\w, hnX-c-Ww.

•	 ]qc-I-K-W-§-fpsS \nb-a-§Ä 

a\-kn-em-¡Â 
•	 UntamÀK³ \nb-a-§Ä a\-kn-

em-¡epw sh³Nn-{X-§-fpsS          

{]ZÀi-\-hpw. 
•	 kq{Xhpw sh³Nn-{Xhpw        

D]-tbm-Kn¨v {]iv\-\nÀ²m-cWw

•	 ^e-\-§-fpsS \nÀh-N-\w,       

Xc-§Ä, {]Xn-\n-[o-I-c-Ww:         

a\-kn-em-¡Â.
•	 eLp-hmb DZm-l-c-W-§Ä       

sImÊ v ^e-\-§-fpsS Xc-§Ä               

a\-kn-em-¡Â.

FÃm ZrjvSm-´-

§Ä¡pw sh³Nn-{X-

§Ä D]-tbm-Kn¡Â

[\-X-X-z-im-kv{Xw, 

sshZ-y-im-kv{Xw, 

imkv{Xw F¶n-h-bnÂ 

\n¶pÅ ^e-\-§-

fpsS DZm-l-c-W§-Ä
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i. apJ-hpc

ii. A\p-{I-a-§Ä

iii. Iq«p-k-am-´c A\p-{Iaw  (A.P)
iv. KpW-\-{I-am-\p-]mX A\p-{Iaw 

(G.P)
v. t{iWn-IÄ

•	 Hcp Iq«p-k-am-´c A\p-{Iahpw 

KpW-\-{I-am-\p-]mX A\p-

{Iahpw Xncn-¨-dn-bÂ.
•	 Iq«p-k-am-´c A\p-

{Ia¯ntâbpw KpW-\-{I-am-\p- 

]mX A\p-{Ia¯ntâbpw nþmw 

]Zw ImWÂ 

•	 Iq«p-k-am-´c A\p-

{Ia¯nsâbpw KpW-\-{I-am-\p- 

]mX A\p-{Ia¯nsâbpw nþmw 

]Z¯nsâ  XpI ImWÂ.
•	 Nne khn-ti-j- t{i-Wn-I-fpsS 

XpI ImWÂ.

amXrIm kao]\w D]

tbmKn¡Â.

A[yb\ klmbn-

bmbn _nµpamXrI 

D]tbmKn¡Â.

kq{Xw Bhnjv¡cn 

¡m³ kwJymt{iWn 

amXrI D]bmKn¡Â.

PohnX 

kmlNcy§fnÂ        

\n¶v DZmlcW§Ä 

sImSp¡Â 
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i. tcJob kao-I-c-W-§-fpsS \nÀ 

²m-cWw

ii. _lp-]-ZhywPI-§Ä

iii. kn´-änIv lcWw

iv. D¯-a-km-[mcW `mPIw(GCD) 
      eLp-Xa km[m-cW KpWnXw 

(LCM)
v. ]cn-tab hyw-P-I-§Ä

vi. hÀ¤-aqew

vii. Zzn-LmX kao-I-c-W-§Ä

•	 cÊ v Nc-§-fpÅ HcptPmSn tcJo 

b kao-I-c-W-§-fpsS Bibw 

a\-kn-em¡Â. cÊ v Nc-§-fpÅ 

Hcp tPmSn tcJob kao-I-c-W-§-

fpsS \nÀ²m-c-Wwþ Hgn-hm-¡Â 

coXn, h{P KpW\ coXn.  
•	 Hcp _lp-]Z hyw-P-I-¯nsâ 

aqe§fpw KptWm-¯-c-§fpw 

X½n-epÅ _Ôw a\-kn-em-¡Â. 

hni-Zo-I-cW DZm-l-c-

W-§Ä – 

A[-ym-b-\ -k-lm-bn-

bmbn charts D]-tbm-

Kn-¡Â

{]mcw-`-ambn kwJ-y-I-

fpsS  GCD , LCM 

F¶nh HmÀ½n-¡Â
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(vi)

•	 kn´-änIv lcW {Inb-co-Xn-bnÂ 

X¶n-«pÅ _lp-]-ZhywP-I-

¯nsâ lc-W-^-ehpw injvShpw 

IÊ p-]n-Sn-¡Â.
•	 kn´-änIv lcW {Inb-co-Xn-

bnÂ X¶n-«pÅ _lp-]-Z 

hywP-I-¯nsâ LS-I-§Ä               

IÊ p-]n-Sn-¡Â.
•	 ]cn-tabhyw-P-I-§fpsS GCD,  

LCM F¶n-h-bpsS hy-X-ymkw 

a\-kn-em-¡Â.

•	 ]cn-tabhyw-P-I-§Ä eLq-I-cn-

¡Â. (e-Lp-hmb {]iv\-§Ä) 
•	 hÀ¤-aq-e-§Ä a\-kn-em-¡Â.
•	 Zzn-Lm-X-k-ao-I-c-W-§-fpsS Ìm³ 

tUÀUv cq]w a\-kn-em-¡Â.
•	 	Zzn-Lm-X-k-ao-I-c-W-§-

fpsS \nÀ²m-cWw sN¿Â 

(hm-kvX-hnI aqew am{Xw)                        

Zzn-Lm-X-k-q{X coXn, LS-I-co-

Xn-bnÂ, AYhm hÀ¤-§-fpsS              

]qÀ®-am-¡Â coXn-bnÂ.
•	 Zzn-Lm-X-k-ao-I-c-W-§-Ä ASn-

Øm\am¡n-bpÅ {]iv\w              

\nÀ²m-cWw sN¿Â.

•	 hnth-N-Ihpw aqe-§-fpsS kz-`m-

hhpw X½nÂ _Ôn-¸n-¡Â.
•	 aqe-§Ä X¶mÂ Zzn-LmX kao-I-

c-W-§-sf cq]o-I-cn¡Â.

`n¶-§-fpsS {Inb-

ItfmSp -Xmc-X-ayw 

sN¿Â

kwJ-y-I-fnÂ hÀ¤-

aqe{Inb-I-tfm-Sp       

Xmc-X-ayw sN¿Â.

aqe-§-fpsS               

kz-`mhs¯ _oP-

K-WnX coXn-bnepw 

tcJm-Nn{X coXn-bnepw 

{]ZÀin-¸n¨v a\

Ênem¡m³ klm-bn-

¡Â.
40

i. apJ-hpc

ii. am-{Sn-Ivkp-IÄ Xc§Ä

iii. k¦-e-\hpw hy-h-I-e-\hpw

iv. KpW\w

v. am-{Sn-Ivkv kao-I-cWw

• am-{Sn-Ivkp-Isf cq]o-I-cn¡Â, 

{Iaw Xncn-¨-dn-bÂ. 
•	 am-{Sn-Ivkp-IfpsS Xc-§Ä        

Xncn-¨-dn-bÂ

•	 X¶n-«pÅ am-{Sn-Ivkp-IfpsS 

k¦-e-\hpw hy-h-I-e-\hpw

•	 Hcp am-{Sn-Ivkns\ Hcp AZniw 

sImÊpÅ KpW-\hpw, am-{Sn-

Ivknsâ ]cnhÀ¯\hpw.
•	 am-{Sn-Ivkp-IfpsS KpW\w 

(2x2; 2x3; 3x2 am-{Sn-Ivkp-

IÄ).
•	 am-{Sn-Ivkv coXn D]-tbm-Kn¨v       

cÊ v Nc-§-fpÅ kao-I-c-W-§-

fpsS \nÀ²m-c-W-w.

ZoÀL-N-Xp-cm-Ir-Xn-

bnÂ kwJ-y-I-sf {Iao-

I-cn¡Â.

bYmÀ° PohnX 

kml-N-c-y-§sf           

D]-tbmKn¡Â.

KWn-X-imkv{X {Inb-

IÄ D]tbmKn¡Â.
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(vii)

i. apJ-hpc

 BhÀ¯-\w: cÊp _nµp-

IÄ¡n-S-bn-epÅ Zqcw 
ii. hn`-P\ kq{Xw, a²-y-_nµp 

kq{Xw, tI-{µI kq{Xw  
iii. {XntIm-W-¯nsâbpw NXpÀ`p-P-

¯nsâbpw hnkvXoÀ®w 
iv. t\ÀtcJ

•	 cÊp _nµp-IÄ¡n-S-bn-epÅ 

Zqcw HmÀ½n-¡Â, X¶n-«pÅ  

cÊp _nµp-IÄ¡n-S-bn-epÅ  

a²-y-_n-µp-hnsâ Øm\w \nÀ®-

bn-¡Â.
•	 hn`-P\ kq{Xw D]-tbm-Kn¨v         

hn`-Pn-¡p¶ _nµp-hns\         

IÊ p-]n-Sn-¡Â.
•	 {XntIm-W-¯nsâ hnkvXoÀ®w 

IW-¡m-¡Â.
•	 cÊ p _nµp-IÄ AsÃ¦nÂ kao-

I-cWw X¶n-cp-¶mÂ Hcp tcJ-

bpsS Nmbvhv IÊ p-]n-Sn-¡Â.
•	 X¶n-«pÅ hnh-c-§-fnÂ \n¶v 

tcJ-bpsS kao-I-cWw ImWÂ 

•	 tcJ-bpsS kao-I-cWw         

IÊ p-]n-Sn-¡m³ Ign-bpw:           

Nmbvhvþ A´:-J-Þ coXn,          

_nµpþ Nmbvhv coXn, cÊ v þ

     _nµp¡ÄcoXn, A´:-JÞ 

coXn F¶o coXnIfnÂ          

tcJbpsS kaoIcWw ImWÂ.
•	 X¶n-«pÅ Hcp t\À tcJbv¡v 

(i)kam-´cw (ii)  ew_w Bbn-

«pÅ Hcp _nµp hgn-I-S¶p 

sNÃp¶ Hcp t\ÀtcJbpsS 

kao-I-cWw IÊp-]n-Sn-¡Â.

{XntImWw, NXpÀ`p-P-

§Ä F¶n-h-bpambn 

_Ô-apÅ eLp-

hmb Pym-an-Xob ^ew           

]cn-tim-[n¨v Ah       

{]tbm-Kn-¡Â.

 y = mx + c F¶ 

cq]w Bcw-`-ambn 

FSp-¡Â

25

i.   ASn-Øm\ B\p]mXnI 

kn²m´w (sX-fn-thm-sS)

      ASn-Øm\ B\p]mXnI 

kn²m´ ¯nsâ hn]-coXw             

(sX-fn-thm-sS)

     tImW-Z-zn-`m-PI kn²m´w             

(sX-fn-hvþ B´-cnIambn hn`-Pn-

¡p¶ \ne am{Xw)

ii.  tImW Zzn-`m-PI kn²m-´-¯nsâ 

hn]-coXw (sX-fn-hvþB´-cnI-

ambn hn`-Pn-¡p¶ \ne am{Xw)

iii.  kZ-r-i-{Xn-tIm-W-§Ä ( kn²m-´-

§Ä sX-fn-hn-ÃmsX)

iv.  ss]Y-tKm-dkv {]tabw        

kv]Ài-tc-Jþ Rm¬ kn²m´w 

(sX-fn-hn-Ãm-sX)

•	 kn²m-´-§Ä a\-Ên-em-¡n- Ah 

D]-tbm-Kn¨v eLp {]iv\-§sf 

\nÀ²m-cWw sN¿Â.

IS-emkv aS¡n          

{]Xn-km-a-yX Is  Ê¯n 

cq]m-´-cW X{´-§Ä 

kzo-I-cn-¡Â.

Hu]-Nm-cn-I-amb        

sXfnhv AdnbÂ

Nn-{X-§Ä hc-bv¡Â

]Sn-]-Sn-bmbn hni-Zo-I-

cW Nn{Xw DÄs¸-sS-

bpÅ bpàn-bp-à-

amb sXfnhv hni-Zo- 

I-cn¨v NÀ¨ sN¿Â
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i. apJ-hpc

ii. kÀÆ-k-a-hm-I-y-§Ä

iii. Db-c-§fpw Zqc-§fpw

•	 {XntImWanXn kÀÆ-k-a-hm-Iy- 

§Ä Xncn-¨-dn-bÂ Ah eLp 

-{]-iv\-§-fnÂ {]tbm-Kn-¡Â.
•	 {XntImW anXn Awi-_-Ô-

§Ä a\-kn-em¡n Db-c-§fpw 

Zqc-§fpw IW-¡m-¡p-¶-Xn\v          

{]tbm-Kn-¡Â. (cÊ v ka-tImW 

{XntIm-W-§-sf-¡mÄ A[n-I 

-am-I-cp-Xv)

_oP-K-WnX kq{X-

§Ä D]-tbm-Kn-¡Â 

{XntIm-W-anXn kÀÆ-

k-a-hm-I-y-§Ä D]-tbm-

Kn-¡Â

aqe-y-§-fpsS GI-tZi 

kz-`mhw hni-Z-am-¡Â
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(viii)

i. apJ-hpc

ii. knenÊ- À, hr¯-kvXq-]n-I,       

tKmfw, AÀ²-tKmfw, hr¯-

kvXq-]nIm ]oTw F¶n-h-bpsS 

{]Xe hnkvXoÀ®hpw 

      hym-]vXhpw  
iii. an{i-cq-]-§-fpsS {]Xe 

hnkvXoÀ®hpw hym-]vXhpw

iv. amä-an-Ãm¯ hym-]vXw

•	 knenÊÀ, hr¯-kvXq-]n-I,       

tKmfw, AÀ²-tKmfw, hr¯-kvXq-

     ]nIm]oTw F¶n-h-bpsS hym]-vX 

hpw {]Xe hnkvXoÀ®hpw IW-

¡m-¡Â. 
•	 an{i-cq-]-§-fpsS hym-]vXhpw       

{]Xe hnkvXoÀ®hpw (cÊ v  cq]-

§Ä am{Xw).
•	 amä-an-Ãm¯ hym-]vX§Ä DÄs¸« 

Nne {]iv\-§Ä.

3D  amXr-I-IÄ D]-

tbm-Kn¨v an{i-cq-]-§Ä 

krjvSn-¡Â.

amXr-I-IÄ, Nn{X-§Ä 

F¶nh, A-[-y-b\-       

k-lm-bn-Ifmbn            

D]-tbm-Kn-¡Â.

bYmÀ° PohnX 

kml-N-c-y-§-fnÂ       

\n¶v DZm-l-c-W-§Ä 
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KW§fpw       
   ^e\§fpw

A set is Many that allows itself  to be thought of  as a One
- Georg Cantor

tPmÀÖv _qÄ

(1815-1864) 
Cw¥Ê v

XÀ¡ imkv{X¯n\pw _oP KWnX 

ASbmf§Ä¡pw X½nÂ Hcp kmZriyw 

DsÊ ¶v _qÄ hnizkn¨ncp¶p. 

 bpànbpàamb _Ô§Ä            

{]ISn¸n¡p¶Xn\v At±lw KWnX 

ASbmf§Ä D]tbmKn¨ncp¶p. 

At±l¯nsâ    Ime¯v   I¼yq«À  

{]m_ey¯nÂ CÃmXncp¶n«pw I¼yq«À 

A¦KWnX¯nsâ ASnØm\w  

_qfnb³ _oPKWnXamsW¶v At±lw  

hnizkn¨ncp¶p.

 _qfnb³ XXzimkv{X¯nsâ 

(A¡§sf¡pdn¨pÅ  

B[p\nI I¼yq«À XXzimkv{X¯nsâ 

ASnØm\w) IÊ  p]nSn¯¡mc³ 

F¶ \nebv¡v _qfns\ I¼yq«À 

imkv{X taJebnse Øm]I³ F¶p 

]cnKWn¡mw.

 apJhpc

 KWw

 KW{InbIfpsS khntijXIÄ

 UntamÀKsâ \nba§Ä

 ^e\§Ä
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\nÀÆN\w

1.1  apJhpc  

  KWw F¶ Bibw KWnX¯nsâ ASnØm\ 
XXz§fnÂ H¶mWv. KWkn²m´¯nsâ kmt¦XnI              ̀ mjbpw 
ASbmf§fpw KWnX¯nsâ Hmtcm hn`mK¯nepw, imJIfnepw 
D]tbmK{]ZamWv. AXpsImÊ v KWkn²m´s¯ KWnX¯nsâ 
`mjbmsW¶p ]dbmw. ]s¯m¼Xmw \qämÊ nsâ Ahkm\¯nÂ 
tPmÀÖv _qfntâbpw (1815þ1864), tPmÀPv Imâdntâbpw 
(1845þ1918) {]bXv\ ^eambn DÛhn¨ Cu hnjb¯n\v Ccp]Xmw 
\qämÊ  nÂ KWnX imJbpsS ]ptcmKXnbnÂ AKm[amb kzm[o\w 
DÊ v. CXv On¶`n¶amb ]e \nÀÆN\§tfbpw GIoIcn¡m³ 

klmbn¨v, KWnX ]ptcmKXnsb kpKaam¡n.

  H³]Xmw ¢mÊnÂ \mw KW`mjbnÂ cÊ p KW§fpsS 
tbmKw, kwKaw, hyXymkw F¶nh ]Tn¨pIgnªp. ChnsS                           
\ap¡v KWs¯¡pdn¨v IqSpXÂ Bib§fpw KWnX¯nsâ Hcp 

{][m\ Bibamb ^e\s¯¡pdn¨pw ]Tn¡mw. BZyambn Ipd¨p 

DZmlcW§fneqsS Nne ASnØm\ Bib§sf HmÀans¨Sp¡mw. 

\mw FÃm [\]qÀ®m¦§tfbpw N  F¶pw, FÃm hmkvXanI 

kwJyItfbpw  R  F¶pw Ipdn¡p¶p.

1.2 KW§Ä

       hyàambn \nÀÆNn¡¸« hkvXp¡fpsS Iq«s¯ KWw 
      F¶p ]dbp¶p. Hcp KW¯nepÅ hkvXphns\ KW¯nse     
      Awi§Ä AsÃ¦nÂ AwK§Ä F¶p ]dbp¶p. 

 ChnsS Hcp hkvXp Hcp KW¯nÂ DÄs¸«XmtWm 
AÃtbm F¶p \nÊwibw Xocpam\n¡p¶Xn\pÅ am\ZWvUamWv 

‘hyàambn \nÀhNn¡s¸«’ F¶ hm¡p sImÊ v AÀ°am¡p¶Xv.

 DZmlcWambn, ‘sNss¶bnse DbcapÅ BfpIfpsS 
Iq«w’ F¶Xv Hcp KWamhp¶nÃ. Fs´¶mÂ ChnsS 
KW¯nsâ am\ZWvUamb ‘DbcapÅ BfpIÄ’ F¶Xv hyà                                                  
ambn \nÀhNn¡s¸«n«nÃ. AXpsImÊ v Cu Iq«w Hcp KWs¯       

\nÀhNn¡p¶nÃ. 

10þmw Xcw KWnXw1
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\nÀÆN\w

\nÀÆN\w

kqNn¸n¡p¶ coXn

 \mw km[mcWbmbn KW¯ns\ A, B, X t]msebpÅ henb A£c§Ä sImÊ  v Ipdn¡p¶p. 

IqSmsX  x, y  t]msebpÅ sNdnb A£c§Ä sImÊ v KW¯nse AwK§sf kqNn¸n¡p¶p. x Y!  
F¶XpsImÊ v AÀ°am¡p¶Xv x  F¶Xv  Y  F¶ KW¯nse Hcp AwKamWv. t Yb  F¶Xp             

sImÊ v AÀ°am¡p¶Xv,  t F¶Xv Y  F¶ KW¯nse AwKaÃ F¶mWv.

DZmlcW§Ä

 (i)   Xangv\m«nse sslkv¡qÄ hnZymÀ°nIfpsS KWw.

 (ii)  Xangv\m«nse sslkv¡qfntem, tImtfPntem DÅ hnZymÀ°nIfpsS KWw.

 (iii)  [\ Cc« ]qÀ®m¦§fpsS KWw.

 (iv)   hÀ¤w EWkwJybmbn hcp¶ ]qÀ®m¦§fpsS KWw.

 (v)    N{µ\nÂ ImÂ Ip¯nb BfpIfpsS KWw.

 A,B,C,D,E F¶nh bYm{Iaw  (i), (ii), (iii), (iv), (v) F¶o KW§sf kqNn¸n¡p¶p. GsXmcp 
]qÀ®m¦¯nsâbpw hÀ¤w, ]qPytam, [\]qÀ®m¦tam Bbncn¡psa¶Xn\mÂ, ]qÀ®m¦¯nsâ hÀ¤w 

EW]qÀ®m¦w Bbncn¡pIbnÃ. AXpsImÊ v  D  F¶ KW¯nÂ AwK§Ä H¶pw DÊmbncn¡pIbnÃ. 

A¯cw KWs¯ iq\yKWw F¶p ]dbp¶p. CXns\  z  F¶p Ipdn¡p¶p.    

(i) Hcp KW¯nse AwK§sf F®nXn«s¸Sp¯m³ km[n¡psa¦nÂ, B KWs¯ ]cnanX  
 KWw F¶p ]dbp¶p. 

    (ii) Hcp KW¯nse AwK§fpsS F®w ]cnanXaÃ F¦nÂ B KWs¯ A\´KWw F¶p  
 ]dbp¶p.          

apIfnÂ sImSp¯ncn¡p¶ DZmlcW¯nÂ AF¶Xv ]cnanX KWt¯bpw,  C  F¶ KWw 

A\´KWt¯bpw kqNn¸n¡p¶Xv {i²n¡pI. iq\yKW¯nÂ AwK§Ä H¶panÃ. AXmbXv, 

iq\yKW¯nse AwK§fpsS F®w ]qPyamWv. AXn\mÂ iq\yKWhpw Hcp ]cnanXKWamWv.

(i)  X F¶Xv Hcp ]cnanXKWamsW¦nÂ X  sâ KW\kwJy F¶Xv, X  se AwK§fpsS      
  F®amWv.  

(ii)  X  F¶Xv Hcp A\´KWamsW¦nÂ X  sâ KW\kwJy 3  F¶ NnÓw D]tbmKn¨v  

  Ipdn¡p¶p.  X  F¶ KW¯nsâ KW\kwJysb  ( ) .n X  F¶p Ipdn¡p¶p. 

  apIfnÂ X¶ncn¡p¶ ,A B  F¶o DZmlcW§fnÂ AF¶ KW¯nse FÃm 
AwK§fpw  BF¶ KW¯ntebpw AwK§fmWv. C§s\ hcpt¼mÄ A F¶Xv B 
bpsS D]KWamWv F¶p ]dbp¶p. 

  C\n \ap¡v H³]Xmw ¢mÊnÂ ]Tn¨ Nne \nÀÆN\§Ä HmÀ½ns¨Sp¡mw.

D]KWw  X,Y F¶nh cÊ p KW§Ä BsW¶ncn¡s«. X F¶ KW¯nse FÃm AwK§fpw, 
Y F¶ KW¯nse AwK§fmsW¦nÂ X F¶Xv  Y bpsS D]KWamWv F¶v ]dbmw. X F¶Xv 
Y bpsS D]KWamsW¦nÂ, z X! IqSmsX z Y!  Bbncn¡pw.      
 X F¶Xv Y bpsS D]KWamWv F¦nÂ CXns\ X Y3  F¶p kqNn¸n¡mw. 
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kaKW§Ä  X,Y F¶o cÊp KW§fnepw Htc AwK§fmsW¦nÂ Ahsb kaKW§Ä F¶p 
]dbp¶p. CXns\ X=Y F¶v FgpXp¶p. AXmbXv  X Y= +  X Y3 , Y X3 .
kam\KW§Ä  ( ) ( ) .n X n Y=  BsW¦nÂ cÊ v ]cnanX KW§Ä X,Y F¶nhsb kam\ KW§Ä 
F¶p ]dbp¶p. kam\KW§fnÂ Htc KW\kwJybnÂ hyXykvX AwK§Ä DÊmImw.
DZmlcWambn,  P x x x 6 0

2
;= - - =" , , ,Q 3 2= -" ,.  ChbnÂ P bnepw Q hnepw Htc 

AwK§fmWv. AXpsImÊ v  P=Q.   ,F 3 2=" ,, F¦nÂ F Dw Q Dw kam\KW§fmWv. F¶mÂ 
.Q F!  

LmXKWw  A Hcp KWamsW¦nÂ P(A) F¶Xv A F¶ KW¯nsâ FÃm D]KW§fptSbpw KWw 
BWv. KWw P(A) sb A bpsS LmXKWw F¶p ]dbp¶p. 
       n(A) = m, BbmÂ ( )P A bnse AwK§fpsS F®w n(P(A)) = 2m .
DZmlcWw : A={a,b,c}  BbmÂ P(A)= { ,{ },{ },{ } .{ , },{ , },{ , },{ , , }a b c a b a c b c a b cz }  
 n(P(A)) = 8.  
 cÊ v KW§Ä X¶mÂ AhbnÂ \n¶pw ]pXpXmbn Hcp KWw cq]oIcn¡p¶sX§s\? 
cÊ v KW§fntebpw FÃm AwK§tfbpw tNÀ¯v Hcp ]pXnb KWw cq]oIcn¡p¶XmWv Hcp 
km[yX. asämcp km[yX, cÊ v KW§fnepw s]mXphmbn«pÅ AwK§sf sImÊpÅ asämcp KWw  
cq]oIcn¡p¶XmWv. IqSmsX, Hcp KW¯nÂ DÄs¸« F¶mÂ asämcp KW¯nÂ DÄs¸Sm¯ 
AwK§sfs¡mÊpw Hcp KWw DÊ m¡mhp¶XmWv. Xmsgs¡mSp¯n«pÅ DZmlcW§Ä Chsb 
hyàam¡p¶p. IqSmsX sh³Nn{X§fp]tbmKn¨v Chsb IqSpXÂ hyàam¡mhp¶XmWv.
1.3  KW{InbIÄ
 X,Y F¶nh cÊ v KW§fmsW¦nÂ Xmsg sImSp¯n«pÅ ]pXnb 
KW§Ä cq]oIcn¡mw.
(i)   tbmKw  {X Y z z X, ; !=  AsÃ¦nÂ }z Y!       
                            ( CXns\ “X tbmKw Y” F¶v hmbn¡mw.)

Ipdn¸v : X Y,  F¶ KW¯nÂ X se FÃm AwK§fpw, IqSmsX 
Y se FÃm AwK§fpw DÄs¸Sp¶p. Nn{Xw 1.1 CXv hyàam¡p¶p.
 X X Y,3  IqSmsX .X X Y Y X Yand also, ,3 3  F¶Xv {i²n¡pI.

(ii)   kwKaw   {X Y z z X+ ; != IqSmsX andX Y z z X z Y+ ; ! !=" ,           
                                   (CXns\ “X kwKaw Y” F¶v hmbn¡mw.)

Ipdn¸v :  X Y+  Â X epw Y epw s]mXphmbn«pÅ AwK§Ä 
am{XamWpÅXv. Nn{Xw 1.2 CXv hyàam¡p¶p.
 X Y X+ 3  IqSmsX .X Y X X Y Yand also+ +3 3  F¶Xv {i²n¡pI.

(iii)  KW§fpsS hyXymkw           
    \ {X Y z z X; !=  F¶mÂ  \ butX Y z z X z Yb; !=" ,                 
                                     (CXns\ “X hyXymkw Y” F¶v hmbn¡mw.)

 Ipdn¸v :  \X Y  epÅ AwK§Ä X Â DÅhbpw F¶mÂ Y Â 
CÃm¯hbpw Bbncn¡pw. Nn{Xw 1.3 CXv hyàam¡p¶p. Nne 
Fgp¯pImÀ \A BF¶Xns\ A B-  F¶pw D]tbmKn¡m                       
dpÊ v. KWnX imkv{X¯nÂ hym]Iambn D]tbmKn¡mhp¶ \A B  F¶ 
NnÓs¯ \ap¡v D]tbmKn¡mw. 

(iv) {]XnkmayXm hyXymkw            
  ( \ ) ( \ )X Y X Y Y X3 ,=                    
           (CXns\ “X {]XnkmayXm hyXymkw Y” F¶v hmbn¡mw).   

Ipdn¸v :   X Y3  se AwK§Ä FÃmw X Y,  Â DÅXpw  X Y+  Â 

CÃm¯XpamWv.

X
Y

X Y,

Nn{Xw. 1.1

X

Y

X Y+

Nn{Xw. 1.2

X  \ Y

X
Y

Nn{Xw.1.3

X Y3

X
Y

Nn{Xw.1.4
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{i²nt¡Êh

(v)  ]qcIKWw  U F¶Xv kakvX KWw F¶ncn¡s«. X U3  F¦nÂ 

\U X  F¶Xv U s\ ASnØm\am¡nbpÅ X sâ ]qcIKWw F¶p    

]dbp¶p. CXns\ \U X  AsÃ¦nÂ X l F¶v kqNn¸n¡mw. \A B  F¶ 

KW hyXymkw A ASnØm\am¡nbpff B bpsS ]qcI KWw F¶p           

]dbmw. 
(vi) hnbpà KW§Ä X ,YF¶o KW§fnÂ s]mXp hmb Hcp 

AwKhpw CsÃ¦nÂ Ahsb hnbpà KW§Ä F¶p ]dbp¶p. 
X Y+ z=  BbmÂ  X ,Y hnbpàKW§fmbncn¡pw.

 Abpw Bbpw hnbpàKW§Ä F¦nÂ ( ) ( ) ( )n A B n A n B, = +   
BIp¶p.

 km[mcWbmbn sh³Nn{X§sf kqNn¸n¡p¶Xn\v hr¯§sfbmWv D]tbmKn¡mdpÅXv. 

IqSmsX GsXmcp ASª cq]t¯bpw sh³Nn{Xs¯ kqNn¸n¡m³ D]tbmKn¡mhp¶XmWv. 

Hcp KW¯nse AwK§sf FgpXpt¼mÄ BhÀ¯\w ]mSnÃ.

DZmlcW§Ä

  A = {x | x F¶Xv 12 Â Ipdhmb Hcp [\]qÀ®m¦w}  , , , , , , ,B 1 2 4 6 7 8 12 15=" ,   
, , , , , ,C 2 1 0 1 3 5 7= - -" ,. Xmsg ]dbp¶hsb ImWpI.

(i)    {A B x x A, ; !=  AsÃ¦nÂ orA B x x A x B, ; ! !=" ,

                  = {x | x F¶Xv 12 Â Ipdhmb Hcp [\]qÀ®m¦w AsÃ¦nÂ12, 12, 15is a positive less than or orx x xinteger;= =" , AsÃ¦nÂ  12, 12, 15is a positive less than or orx x xinteger;= =" ,

                 { , , , , , , , , , , , , }1 2 3 4 5 6 7 8 9 10 11 12 15= .
(ii)    {C B y y C+ ; !=  IqSmsX andC B y y C y B+ ; ! != " ,  = ,1 7" ,.
(iii)    \ {A C x x A; !=  F¶mÂ \ butA C x x A x Cb; != " ,   , , , , , ,2 4 6 8 9 10 11= " ,.
(iv)    ( \ ) ( \ )A C A C C A3 ,=

                              , , , , , , , , { 2, 1, 0, 2, 4, 6, 8, 9,10,11}2 4 6 8 9 10 11 2 1 0,= - - = - -" ", , .
(v)   U = {x | x F¶Xv Hcp ]qÀ®m¦w} F¶Xv kakvX KWamsW¶ncn¡s«. 
 0 F¶Xv [\kwJytbm EWkwJytbm AÃ. AXn\mÂ, A0 g .
 ' \ { : }is an but it should not be inA U A x x Ainteger= =  F¶Xv Hcp ]qÀ®m¦w F¶mÂ A Â DÅXmIm³ ]mSnÃ ' \ { : }is an but it should not be inA U A x x Ainteger= =

        { 12}is either zero or a negative or positive greater than or equal tox x integer integer;=  F¶Xv ]qPyamImw AsÃ¦nÂ Hcp EW]qÀ®m¦w AsÃ¦nÂ 12 \v katam, 12 Â 

IqSpXtem Bb [\]qÀ®m¦w' \ { : }is an but it should not be inA U A x x Ainteger= =

                      { , , , , , } { , , , , }4 3 2 1 0 12 13 14 15,g g= - - - -

                      { , 4, 3, 2, 1, 0,12,13,14,15, }g g= - - - - .
Nne D]tbmK{]Zamb ^e§Ä t\m¡mw.

 U  F¶Xv Hcp kakvX KWsa¶ncn¡s«. ,A B  F¶nh U sâ D]KW§Ä. At¸mÄ

 (i)  \A B A B+= l                          (ii) \B A B A+= l

 (iii) \A B A A B+ + z= =             (iv) ( \ )A B B A B, ,=

 (v)  ( \ )A B B+ z=     (vi) ( \ ) ( \ ) ( )\( )A B B A A B A B, , +=

X
Xl

U

Nn{Xw. 1.5

X
Y

Nn{Xw. 1.6
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1.4 KW{InbIfpsS khntijXIÄ
 \ap¡v KW{InbIfpsS Nne khntijXIÄ ]Tn¡mw. ,A B , C , F¶nh GsX¦nepw aq¶v 
KW§fmsW¦nÂ Xmsg ]dbp¶h tbmPn¡p¶p.

(i)   {Ia hn\ntab \nbaw
           (a)   A B B A, ,=         (KW§fpsS tbmKw {Iahn\ntabamWv )       
           (b)   A B B A+ +=         (KW§fpsS kwKaw {Iahn\ntabamWv )
(ii)    kwtbmP\ \nbaw
          (a)    A B C, ,^ h = A B C, ,^ h          (KW§fpsS tbmKw kwtbmP\amWv)
          (b)    A B C+ +^ h = A B C+ +^ h          (KW§fpsS kwKaw kwtbmP\amWv)
(iii)   hnXcW \nbaw
          (a)    A B C+ ,^ h = ( )A B A C+ , +^ h           (tbmK¯n\ptaÂ kwKa hnXcWw)
          (b)    A B C, +^ h = ( )A B A C, + ,^ h          (kwKa¯n\ptaÂ tbmKhnXcWw)
 A[nIhpw Cu khntijXIsf X¶n«pÅ KW§sfs¡mÊ v sXfnbn¡mhp¶XmWv.
apIfnÂ ]dbp¶ khntijXIÄ DZmlcW§Ä aptJ\ sXfnbn¡p¶Xn\p ]Icw KWnX coXnbnÂ 
sXfnbn¡p¶XmWv FÃmbvt¸mgpw DNnXambXv. CXv Cu ]pkvXI¯nsâ ]cn[n¡pa¸pd¯mWv. ITn\
amb KWnX \nÀÆN\§sf {]iwkn¡p¶Xn\pw, a\Ênem¡p¶Xn\pambn \ap¡v Hcp khntijXsb 
FgpXn sXfnbn¡mw.

 I (i)  tbmK¯nsâ {Ia hn\ntab \nbaw

  Cu `mK¯v A, B F¶ GsX¦nepw cÊ v KW§Ä¡v A B, bpw B A,  bpw kasa¶v 
sXfnbnt¡Ênbncn¡p¶p. \½psS kaKW§fpsS \nÀÆN\a\pkcn¨v, cÊ p KW§Ä kaambncp¶mÂ 
Ah DÄs¡mÅp¶ AwK§Ä kaambncn¡pw.  
 BZyw \ap¡v A B, se Hmtcm AwK§fpw B A,  tebpw AwK§fmsW¶v sXfnbn¡mw. 
AXpsImÊ v z A B,!  F¶Xv GsX¦nepw Hcp AwKw F¶ncn¡s«. A bptSbpw B  bptSbpw 
tbmK\nbaa\pkcn¨v z A!  AsÃ¦nÂ z B! Fs¶gpXmw. AXmbXv,
        Hmtcm     z A B,!      (       z A!   AsÃ¦nÂ   z B!

    (       z B!   AsÃ¦nÂ  z A!  
    (       z B A,! ,  B A, bpsS \nÀÆN\a\pkcn¨v   (1)

(1) F¶Xv Hmtcm  z A B,! bv¡pw icnbmbXn\mÂ apIfnÂ sImSp¯n«pÅXnÂ \n¶pw A B,  se 

Hmtcm AwK§fpw B A, tebpw AwK§fmWv. D]KW¯nsâ \nÀÆN\a\pkcn¨v ( ) ( )A B B A, ,3 .

C\n \ap¡v  y B A,!  F¶ GsX¦nepw Hcp AwKs¯ ]cnKWn¨v y  F¶Xv  A B, bptSbpw Hcp 

AwKamWv F¶v sXfnbn¡mw.

 Hmtcm    y B A,!   (  y B!   AsÃ¦nÂ   y A!

   (        y A!   AsÃ¦nÂ   y B!                                        
   (        y A! A B, , y A B,!  bpsS \nÀÆN\a\pkcn¨v (2)
(2) F¶Xv Hmtcm  y B A,! bv¡pw icnbmbXn\mÂ apIfnÂ sImSp¯n«pÅXnÂ \n¶pw B A,  se 

Hmtcm AwK§fpw  A B, tebpw AwK§fmWv. D]KW¯nsâ \nÀÆN\a\pkcn¨v ( ) ( )B A A B, ,3

 A§s\ \mw  ( ) ( )A B B A, ,3  F¶pw  ( ) ( )B A A B, ,3 F¶pw  sXfnbn¨p. CXp 

kw`hn¡p¶Xv ( ) ( )A B B A, ,= BIpt¼mÄ am{XamWv. apIfnÂ sImSp¯ncn¡p¶ coXn                                  

]n³XpSÀ¶mÂ HcmÄ¡v aäp khntijXItfbpw IrXyambn sXfnbn¡mhp¶XmWv. 
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KWnX¯nse sXfnhpIÄ

 KWnX¯nÂ Hcp {]kvXmh\ Ft¸mgpw icnbmbncp¶mÂ B {]kvXmh\sb icnbmb {]kvXmh\ 
F¶p ]dbp¶p. GsX¦nepw Hcp kµÀ`¯nse¦nepw Hcp {]kvXmh\ sXämbmÂ B {]kvXmh\sb 
sXämb {]kvXmh\ F¶p ]dbp¶p. DZmlcW¯n\v, Ipsd {]kvXmh\IÄ ]cnKWn¡mw.

 (i)   Hmtcm Hä [\]qÀ®m¦hpw Hcp A`mPy kwJybmWv.      (ii)   Hcp {XntImW¯nsâ FÃm tImWpIfpsS 
AfhpIfpsS XpI 1800  BIp¶p. (iii)  Hmtcm A`mPy kwJybpw Hä ]qÀ®m¦amWv.                 
 (iv)  A, B F¶ GXp cÊ p KW¯n\pw, \ \A B B A=

 Ct¸mÄ {]kvXmh\ (1) sXämIp¶p. Fs´¶mÂ [mcmfw Hä [\]qÀ®m¦§Ä A`mPy 
amsW¦nepw 9, 15, 21, 45 XpS§nb ]qÀ®m¦§Ä [\hpw HäbpamWv. F¶mÂ A`mPyaÃ. 
 {]kvXmh\ (2) icnbmIp¶p. Fs´¶mÂ GsXmcp {XntImWs¯ ]cnKWn¨mepw, tImWpIfpsS 
AfhpIfpsS XpI 1800  Xs¶bmbncn¡pw.  
 {]kvXmh\  (iii) sXämWv. Fs´¶mÂ 2 Hcp A`mPykwJybmWv. ]t£ AXv Hcp Cc«                           
]qÀ®m¦amWv. AXpsImÊ v 2 HgnsIbpÅ FÃm A`mPykwJyIÄ¡pw {]kvXmh\ (iii) icnbmIp¶p. 
F¶mÂ Hcp {]kvXmh\ icnsb¶p sXfnbn¡Wsa¦nÂ AXv FÃm kµÀ`§fnepw icnbmbncn           
t¡Ê XmWv. Hcp {]kvXmh\ sXämsW¶v sXfnbn¡m³, GsX¦nepw Hcp kµÀ`¯nsâ DZmlcWw 
am{Xw sXämbncp¶mÂ aXnbmIpw.

 {]kvXmh\  (iv) sXämWv. \ap¡v Cu {]kvXmh\sb hniIe\w sN¿mw. ASnØm\                       
]cambn \A B  cq]oIcn¡pt¼mÄ A  bnÂ \n¶pw  B  bnse FÃm AwK§tfbpw Hgnhm¡p¶p.                 
AXpt]mse \B Aepw sN¿mw. AXn\mÂ apIfnÂ sImSp¯ {]kvXmh\ sXämbncn¡m\mWv A[nIw 
km[yX. F¦nepw A = {2, 5, 8} , B = {5, 7, –1} F¶ DZmlcWw IqsS \ap¡v ]cnKWn¡mw. CXnÂ, 
\ {2, 8}A B = , \ { 7, 1}B A = - . A§s\ \ \A B B A! . AXpsImÊ v {]kvXmh\ (4) sXämWv.

DZmlcWw 1.1
 { 10,0,1, 9, 2, 4, 5} , { 1, 2, 5, 6, 2,3,4}A B= - = - -   F¶o KW§Ä¡v

    (i)  KW§fpsS tbmKw {Iahn\ntabamsW¶v sXfnbn¡pI. IqSmsX sh³Nn{Xw D]tbmKn¨pw  
 sXfnbn¡pI.
   (ii)  KW§fpsS kwKaw {Iahn\ntabamsW¶v sXfnbn¡pI. IqSmsX sh³Nn{Xw D]tbmKn¨pw     
 sXfnbn¡pI.
\nÀ²mcWw   
(i) Ct¸mÄ,      { 10,0,1, 9, 2, 4, 5} { 1, 2, 5, 6, 2,3,4}A B, ,= - - -  
                                       = { 1 , , ,0,1,2,3,4, , , }0 2 1 5 6 9- - -    (1)
 IqSmsX,     { 1, 2, 5, 6, 2,3,4} { 10,0,1, 9, 2, 4, 5}B A, ,= - - -

                                       { 10, 2, 1,0,1,2,3,4, 5, 6, 9}= - - -                           (2)
 X¶n«pÅ A, B F¶o cÊ v KW§Ä¡v (1) , (2) Â \n¶pw A B B A, ,=  F¶v sXfnbn¨p.

 sh³Nn{Xw aptJ\ KW§fpsS tbmKw {Iahn\ntabamsW¶v sXfnbn¨p.

A B B A, ,=

Nn{Xw. 1.7

B B AA –10

0
1

9

2
5

4

–1
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(ii) C\n \ap¡v kwKaw {Iahn\ntabamsW¶v sXfnbn¡mw.

   Ct¸mÄ, { 10,0,1, 9, 2, 4, 5} { 1, 2, 5, 6, 2,3,4}A B+ += - - -

      {2,4, 5}= .                                                                          (1)
 IqSmsX,  { 1, 2, 5, 6, 2,3,4} { 10,0,1, 9, 2, 4, 5}B A+ += - - -

                          {2,4, 5}= .                                                                          (2)
 (1) , (2)Â \n¶v  A, B F¶o KW§Ä¡v A B B A+ +=  F¶v sXfnbn¨p.

  A B B A+ += F¶Xv sh³Nn{Xw aptJ\ sXfnbn¨p.

DZmlcWw 1.2
                      {1, 2, 3, 4, 5}, {3, 4, 5, 6} {5, 6, 7, 8}A B Cand= = =, {1, 2, 3, 4, 5}, {3, 4, 5, 6} {5, 6, 7, 8}A B Cand= = =  F¶o KW§fnÂ

 (i)  .A B C A B C, , , ,=^ ^h h  F¶psXfnbn¡pI (ii)  sh³Nn{Xw D]tbmKn¨v   

 (i) icn t\m¡pI.
\nÀ²mcWw   
(i)  Ct¸mÄ, B C,  = {3, 4, 5, 6} {5, 6, 7, 8},  = {3, 4, 5, 6, 7, 8}
        ( )A B C` , ,  = {1, 2, 3, 4, 5},{ 3, 4, 5, 6, 7, 8}= {1, 2, 3, 4, 5, 6, 7, 8} (1)    
 Ct¸mÄ,      A B,  = {1, 2, 3, 4, 5} {3, 4, 5, 6},  = { , , , , , }1 2 3 4 5 6

        A B C` , ,^ h  = { , , , , , } { , , , }1 2 3 4 5 6 5 6 7 8,  = {1, 2, 3, 4, 5, 6, 7, 8}  (2)
 (1) , (2)Â \n¶pw A B C, ,^ h = A B C, ,^ h  F¶v sXfnbn¨p.

(ii) sh³Nn{X¯nÂ \n¶pw

         (1)       (3)

         (2)       (4)

 Nn{Xw (2), (4) Â \n¶pw KW§fpsS tbmKw kwtbmP\amsW¶v sXfnbn¨p.

B C,

A B C, ,^ h  A B C, ,^ h
Nn{Xw. 1.9

A B B A+ +=

Nn{Xw. 1.8

B B
A

A
2

5
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5

4

5
6
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4

7
8

5
6

3
4

1

2

5
6

4

7
8

1

5
6

3
4

7
8

1

2

A B,

A

C

B A

C

B
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B C+ A B+

A B C+ +^ h A B C+ +^ h  

a
e

a
c

a a

A

C

B A

C

B

A

C

B A

C

B

DZmlcWw 1.3
 { , , , }, { , , } { , }A a b c d B a c e C a eand= = =, { , , , }, { , , } { , }A a b c d B a c e C a eand= = = F¶o KW§fnÂ

 (i)  A B C+ +^ h = .A B C+ +^ h  F¶v sXfnbn¡pI.(ii) sh³Nn{Xw D]tbmKn¨v    

 (i) icnt\m¡pI. 

\nÀ²mcWw   
(i) { , , , }, { , , } { , }A a b c d B a c e C a eand= = =, { , , , }, { , , } { , }A a b c d B a c e C a eand= = =

 A B C A B C+ + + +=^ ^h h F¶mWv sXfnbnt¡Ê Xv. AXn\mÂ BZyw \ap¡v    

A B C+ +^ h ]cnKWn¡mw.

                          B C+  = { , , } { , } { , }a c e a e a e+ =  ; 
   A B C+ +^ h = { , , , } { , } { }a b c d a e a+ = .                                       (1)
   A B+  = { , , , .} { , , } { , }a b c d a c e a c+ = . 
   A B C+ +^ h  = { , } { , } { }a c a e a+ =                                                (2)
 (1) , (2) Â \n¶pw A B C A B C+ + + +=^ ^h h  F¶v sXfnbn¨p.

(ii) sh³Nn{X¯nÂ \n¶pw  

           (1)           (3)

      

           (2)            (4)

 (2) , (4) Â \n¶pw A B C A B C+ + + +=^ ^h h  F¶v sXfnbn¨p.

DZmlcWw 1.4
 { , , , , }, { , , , , } { , , , }A a b c d e B a e i o u C c d e uand= = = , { , , , , }, { , , , , } { , , , }A a b c d e B a e i o u C c d e uand= = =

 (i)  \ \ \ \A B C A B C!^ ^h h F¶v sXfnbn¡pI. IqSmsX sh³Nn{Xw D]tbmKn¨vv   

      \ \ \ \A B C A B C!^ ^h h  icnt\m¡pI.

Nn{Xw. 1.10
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\B C^ h
\A B^ h

\ \A B C^ h \ \A B C^ h

Nn{Xw.1.11

a

\nÀ²mcWw

 (i) \ \A B C^ h

   \B C^ h = { , , , , }\{ , , , }a e i o u c d e u  = { , , }a i o .  

 AXpsImÊ v,   \ \A B C^ h = { , , , , }\{ , , }a b c d e a i o  = { , , , }b c d e .  (1)

           \ \A B C^ h .
          \A B  = { , , , , }\{ , , , , }a b c d e a e i o u  = { , , }b c d .  

          \ \A B C^ h  = { , , }\{ , , , }b c d c d e u  = { }b .    (2)

 (1) , (2) Â \n¶pw   \ \A B C^ h ! \ \A B C^ h  F¶v sXfnbn¨p.

 AXn\mÂ, KW§fpsS hyXymkw kwtbmP\aÃ.

 (ii) sh³Nn{X¯nÂ \n¶pw  

           (1)           (3)

          (2)           (4)

 (2) , (4) Â \n¶pw \ ( \ ) ( \ ) \A B C A B C!  F¶v sXfnbn¨p.      

  

      ,A B, C  F¶nh ]ckv]cw hnbpà KW§fmsW¦nÂ \ \ ( \ ) \A B C A B C=^ h F¶Xv

     sXfnbn¡m³ Ffp¸amWv. AXn\mÂ CXns\ \ap¡v sXfnbn¡mw. BbpwC bpw  ]ckv]cw

     hnbpà§fmsW¦nÂ \B C B= . IqSmsX  A bpw Bbpw ]ckv]cw hnbpà§fmb

     Xn\mÂ \A B A= . AXn\mÂ \ ( \ )A B C A= hoÊpw \A B A=  bpw ,A C  F¶nhbpw 

     ]ckv]cw hnbpà§fmbXn\mÂ \ .A C A= BIp¶p. AXpsImÊ v  ( \ ) \A B C A= .                   
      AXn\mÂ \ \ ( \ ) \A B C A B C=^ h  F¶p sXfnbp¶p. C{]Imcw, H¶ns\m¶v hnbpà§fmb  
     KW§Ä¡v KWhyXymkw kwtbmP\amWv. 

i

o

b

c d

b

c d e
b

A

C

B A

C

B

A

C

B A

C

B

{i²nt¡Êh



10 10þmw Xcw KWnXw

DZmlcWw 1.5
                        A = {0, 1, 2, 3, 4},  B = {1, –2, 3, 4, 5, 6}, C = {2, 4, 6, 7} F¦nÂ

 (i)   A B C, +^ h = A B A C, + ,^ ^h h  F¶v sXfnbn¡pI.  (ii) sh³Nn{Xw D]tbmKn¨v 

       A B C, +^ h = A B A C, + ,^ ^h h icnt\m¡pI.

\nÀ²mcWw 
(i)                   B C+  = {1, 2, 3, 4, 5, 6} {2, 4, 6, 7 } {4, 6}+- = ;
   A B C, +^ h = {0,1, 2, 3, 4} {4, 6}, = { , , , , , }0 1 2 3 4 6 .     (1)
                   A B,  = {0,1,2,3,4} {1, , 3,4,5,6}2, -
    = { 2, 0,1, 2, 3, 4, 5, 6}- , 
   A C,  = {0,1,2,3,4} {2,4,6,7},  = {0,1, 2, 3, 4, 6, 7} .
      A B A C, + ,^ ^h h = { 2, 0,1, 2, 3, 4, 5, 6} {0,1, 2, 3, 4, 6, 7}+-

    = {0,1, 2, 3, 4, 6} .                                                   (2)
(1) , (2) Â \n¶pw  A B C, +^ h = A B A C, + ,^ ^h h F¶v sXfnbn¨p. 

(ii) sh³Nn{Xw D]tbmKn¨v

      (1)           (3)

      (2)           (4)

                 (5)

 (2) , (5) Â \n¶pw ( ) ( ) ( )A B C A B A C, + , + ,=  F¶v sXfnbn¨p.

 A B A C, + ,^ ^h h

A C,

A B,B C+

A B C, +^ h

Nn{Xw. 1.12
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DZmlcWw 1.6

       { 3 4, }, { 5, }A x x x B x x xR N1 1; # ! ; != - = ,

       { 5, 3, 1,0,1,3}C = - - - F¦nÂ  A B C A B A C+ , + , +=^ ^ ^h h h F¶v sXfnbn¡pI.

\nÀ²mcWw KWw A  F¶Xv þ3 Dw AXne[nIhpw 4 t\¡mÄ IpdªXpamb FÃm hmkvXhnI 

kwJyIfpamsW¶Xp {i²n¡pI. F¶mÂ B  F¶Xv  5 Â Ipdhmb FÃm [\]qÀ®m¦§fpw 

DÄs¸«XmWv. AXn\mÂ A= { 3 4, }x x x R1; # !-  AXmbXv  A  Â þ3 apXÂ 4 hscbpÅ FÃm 

hmkvXhnI kwJyIfpw AS§p¶p. F¶mÂ 4 DÄs¸Sp¯nbn«nÃ.    

IqSmsX ,  B  = { 5, } {1,2,3,4}x x x N1; ! = . 

   B C,  = { , , , } { , , , , , }1 2 3 4 5 3 1 0 1 3, - - -

    = { , , , , , , , }1 2 3 4 5 3 1 0- - - ; 

   A B C+ ,^ h = {1,2,3,4, 5, 3, 1,0}A + - - -

     = { , , , , , }3 1 0 1 2 3- - .                                           (1)

          A B+  = { 3 4, } {1,2,3,4}x x x R +1; # !-   = { , , }1 2 3 ;

    A C+  = { , } { 5, 3, 1,0,1,3}x x x3 4 R +1; # !- - - -

    = { , , , , }3 1 0 1 3- - . 

   A B A C+ , +^ ^h h = {1,2,3,} { 3, 1,0,1,3}, - -

    = { , , , , , }3 1 0 1 2 3- - .    (2)

 (1), (2)  Â \n¶pw A B C+ ,^ h = A B A C+ , +^ ^h h F¶p sXfnbn¨p.

A`ymkw  1.1 

 1. ,A B1 BsW¦nÂ  A B B, =  F¶p sXfnbn¡pI. (sh³Nn{Xw D]tbmKn¨v)

 2. ,A B1  BsW¦nÂ  A B+ bpw \A B  bpw ImWpI. (sh³Nn{Xw D]tbmKn¨v)

 3. { , , }, { , , , } , { , , , }P a b c Q g h x y R a e f s= = =   F¦nÂ Xmsg¸dbp¶h ImWpI.

  (i)  \P R    (ii)  Q R+                  (iii)  \R P Q+^ h.

 4. {4,6,7,8,9}, {2,4,6} {1,2,3,4,5,6}A B Cand= = = , {4,6,7,8,9}, {2,4,6} {1,2,3,4,5,6}A B Cand= = =  F¦nÂ Xmsg¸dbp¶h  ImWpI.

  (i)  A B C, +^ h      (ii)  A B C+ ,^ h        (iii)  \ \A C B^ h 

 5. { , , , , }, {1,3,5,7, 10}A a x y r s B= = - F¦nÂ KW§fpsS tbmKw {Iahn\ntabamsW¶v 

sXfnbn¡pI

–3        A 4
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 6. KW§fpsS kwKaw, {Iahn\ntab \nbaw ]cntim[n¡pI.  
  { , , , , 2, 3, 4, 7}, {2, 5, 3, 2, , , , }A l m n o B m n o p= = -  

 7.  A= {x | x,  F¶Xv 42 sâ Hcp A`mPy LSIw}, { 5 12, }B x x x N1; # !=  , 

           C = { , , , }1 4 5 6  F¦nÂ A B C A B C, , , ,=^ ^h h  F¶v sXfnbn¡pI. 

 8. { , , , , }, { , , , , } { , , , }P a b c d e Q a e i o u R a c e gand= = =, { , , , , }, { , , , , } { , , , }P a b c d e Q a e i o u R a c e gand= = = . KW§fpsS kwKa¯n\pÅ kwtbmP\     
\nbaw ]cntim[n¡pI.

 9. {5,10,15, 20}; {6,10,12,18,24} {7,10,12,14,21,28}A B Cand= = =, {5,10,15, 20}; {6,10,12,18,24} {7,10,12,14,21,28}A B Cand= = =  

  F¦nÂ  \ \ \ \A B C A B C=^ ^h h   F¶Xv icnbmtWm F¶v ]cntim[n¡pI. \n§fpsS 
D¯c¯n\v ImcWw ]dbpI.

 10.  { 5, 3, 2, 1}, { 2, 1,0}, { 6, 4, 2}A B Cand= - - - - = - - = - - -{ 5, 3, 2, 1}, { 2, 1,0}, { 6, 4, 2}A B Cand= - - - - = - - = - - - . F¦nÂ    \ \ ( \ ) \A B C A B Cand^ h  
bpw\ \ ( \ ) \A B C A B Cand^ h bpw ImWpI. KWhyXymk {InbIsf Ipdn¨v \n§fpsS \nKa\sa´mWv?

 11. { 3, 1, 0, 4,6,8,10}, { 1, 2, 3,4,5,6} { 1, 2,3,4,5,7},A B Cand= - - = - - = - , { 3, 1, 0, 4,6,8,10}, { 1, 2, 3,4,5,6} { 1, 2,3,4,5,7},A B Cand= - - = - - = -

  F¶mÂ  (i) A B C, +^ h= A B A C, + ,^ ^h h     (ii) A B C+ ,^ h= A B A C+ , +^ ^h h

           F¶Xv icnt\m¡pI (iii) sh³Nn{Xw D]tbmKn¨pw A B C, +^ h = A B A C, + ,^ ^h h , 

A B C+ ,^ h = A B A C+ , +^ ^h h icnt\m¡pI. 

1.5  UntamÀK³ \nba§Ä

 AKÌkv UntamÀKsâ ]nXmhv ({_n«ojpImc³) CuÌn´ym I¼\nbnÂ tkh\w A\pjvTn 

¨ncp¶p. AKÌkv UntamÀK³ (1806þ1871) `mcX¯nÂ Xangv\mSv kwØm\¯nse a[pcbnemWv                    

P\n¨Xv. At±l¯n\v Ggpamkw {]mbapfft¸mÄ IpSpw_w Cw¥Ênte¡v IpSntbdn. At±lw                      

Cw¥Ênse tIw  {_nUvPnepff {Sn\nän IemimebnemWv ]Tn¨Xv. UntamÀKsâ \nba§Ä, KW¯nsâ 

aq¶v ASnØm\{InbIfmb tbmKw, kwKaw, ]qcIw F¶nhbv¡nSbnepÅ _ÔamWv.

KWhyXymk§Ä¡pÅ UntamÀK³ \nba§Ä

A, B, C F¶o aq¶p KW§Ä¡v

 (i) \A B C,^ h = \ \A B A C+^ ^h h          (ii)  \A B C+^ h = \ \A B A C,^ ^h h.

]qcI KW¯n\pÅ UntamÀK³ \nba§Ä

U  F¶Xv A, B F¶o KW§Ä DÄs¡mÅp¶ kakvX KWamWv. F¦nÂ
 (i) A B, l^ h  = A B+l l                        (ii)   A B+ l^ h = A B,l l.

 ]qcIKW¯n\pÅ \nba§Ä KWhyXymks¯ B{ibn¨pÅXmWv. Fs´¶mÂ DF¶ 

GsXmcp KW¯n\pw  ' \D U D= .  CXp \mw sXfnbn¡m³ {]bXv\n¡p¶nÃ. F¶mÂ Cu \nba 

§fp]tbmKn¨v {]iv\ \nÀ²mcWw sN¿p¶Xv F§s\ F¶Xns\¡pdn¨v ]Tn¡mw.
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DZmlcWw 1.7
 sh³Nn{Xw D]tbmKn¨v  A B A B+ ,=l l l^ h  F¶Xv ]cntim[n¡pI.

\nÀ²mcWw

       (1)        (3)

      (2)        (4)

              (5)

 

 (2) , (5) Â \n¶pw A B A B+ ,=l l l^ h  F¶v sXfnbn¨p.

DZmlcWw 1.8
 sh³Nn{Xw D]tbmKn¨v  KWhyXymk¯n\pÅ UntamÀK³ \nbaw 

                              \ \ \A B C A B A C+ ,=^ ^ ^h h h icn t\m¡pI.

\nÀ²mcWw

      (1)       (3)

      (2)       (4)

 

             (5)

 (2), (5) Â \n¶pw  \ \ \A B C A B A C+ ,=^ ^ ^h h h F¶v sXfnbn¨p.

B C+

A B

C

A B

C

A B

C
\( )A B C+

A B

C
\A B

A B

C
\A C

( \ ) ( \ )A B A C,

Nn{Xw.1.14

A B+

A B

U

A B,l l

Al

U

Bl

U

B

( )A B+ l

U

Nn{Xw. 1.13

BA

BA

BA

A
U

BA
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DZmlcWw 1.9

 { 2, 1, 0,1, 2, 3, ,10}, { 2, 2,3,4,5}U Ag= - - = -  , {1,3,5, ,9}B 8= .

 F¦nÂ ]qcIKW¯n\pÅ UntamÀK³ \nba§Ä icn t\m¡pI.

\nÀ²mcWw BZyambn A B A B, +=l l l^ h  F¶Xv ]cnKWn¡pI.

   A B,  = { , 2, 3, 4, 5} {1, 3, 5, , 9} { , , , , , , , }2 8 2 1 2 3 4 5 8 9,- = - ;
    
   A B, l^ h  = \ { 2,1, 2, 3, 4, 5, 8, 9} { 1, 0, 6,7,10}U - = - .  (1)

                     Al = \ { 1, 0,1, 6,7,8,9,10}U A = -

   Bl = \ { 2, 1, 0, 2,4,6,7,10}U B = - - .

             A B+l l = { 1, , , 6,7,8,9,10}0 1- + { 2, 1, 0, 2,4,6,7,10}- -

    = { , , , ,10}1 0 6 7- .                                                          (2)

   (1), (2)Â \n¶pw  A B, l^ h  =  A B+l l F¶v sXfnbn¨p.

 CXpt]mse  A B+ l^ h  =  A B,l l F¶v sXfnbn¡mw. CXv hnZymÀ°nIÄ¡pÅ ]cnioe\ambn 

]cnKWn¡pI.

DZmlcWw 1.10 

 A  = { , , , , , , , , , }a b c d e f g x y z , B  = { , , , , }c d e1 2 , C  = { , , , , , }d e f g y2 .  

          F¦nÂ \ \ \A B C A B A C, +=^ ^ ^h h h F¶Xv icnt\m¡pI.

\nÀ²mcWw  B C,  = { , , , , } { , , , , , }c d e d e f g y1 2 2,

                                                  = { , , , , , , , }c d e f g y1 2 .

     \ ( )A B C,  = { , , , , , , , , , } \ {1, 2, , , , , , }a b c d e f g x y z c d e f g y

     = { , , , }a b x z .       (1)

    \A B  = { , , , , , , }a b f g x y z , \ { , , , , }A C a b c x z=

    ( \ ) ( \ )A B A C+  = { , , , }a b x z .        (2)

 (1) , (2)Â \n¶pw    \ \ \A B C A B A C, +=^ ^ ^h h h

A`ymkw 1.2

1. Xmsg sImSp¯n«pÅhsb sh³Nn{Xw D]tbmKn¨v kqNn¸n¡pI.

 (i) {5,6,7,8, ......13}, {5,8,10,11}, {5,6,7,9,10}U A Band= = ={5,6,7,8, ......13}, {5,8,10,11}, {5,6,7,9,10}U A Band= = =

 (ii) { , , , , , , , }, { , , , }, { , , , , }U a b c d e f g h M b d f g N a b d e gand= = = { , , , , , , , }, { , , , }, { , , , , }U a b c d e f g h M b d f g N a b d e gand= = =
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2. \ngen« `mKs¯ U, , , , ,A B C , + , l, \ F¶o NnÓ§Ä Bhiym\pkcWw D]tbmKn¨v 

Nn{XoIcn¡pI. 

3. A, B, C F¶o aq¶v KW§Ä D]tbmKn¨v Xmsg sImSp¯n«pÅh {]Xn\n[oIcn¡p¶   

 sh³Nn{Xw hcbv¡pI. 

 (i) A B C+ +  (ii) A bpw B bpw hnbpà KW§fpw F¶mÂ  C  bpsS  

    D]KW§fpw BWv.

 (iii) \A B C+ ^ h (iv) \B C A,^ h             (v)   A B C, +^ h 

 (vi) \C B A+ ^ h (vii) C B A+ ,^ h

4.  sh³Nn{Xw D]tbmKn¨v \A B A B A+ , =^ ^h h  F¶Xv icnt\m¡pI.

5. U  = { , , , , , , }4 8 12 16 20 24 28 ,   A= { , , }8 16 24 ,  B= { , , , }4 16 20 28 F¦nÂ 'A B A Band, + l^ ^h h, 
'A B A Band, + l^ ^h h  F¶nh ImWpI.

6. U = { , , , , , , , }a b c d e f g h , { , , , }, { , , },A a b f g B a b cand= = { , , , }, { , , },A a b f g B a b cand= =  F¶o KW§fp]tbmKn¨v   

 ]qcIKW¯n\pÅ UntamÀK³ \nba§Ä icn t\m¡pI.

7. Xmsgs¡mSp¯n«pÅ KW§fp]tbmKn¨v KW hyXymk¯n\pÅ UntamÀK³ \nba§Ä icn  

 t\m¡pI.

 {1, 3, 5, 7, 9,11,13,15}, {1, 2, 5, 7} {3,9, , ,13}A B C 10 12and= = =, {1, 3, 5, 7, 9,11,13,15}, {1, 2, 5, 7} {3,9, , ,13}A B C 10 12and= = =

8. A  = {10,15, 20, 25, 30, 35, 40, 45, }50 ,  B  = { , ,10,15, 20, 30}1 5  
 C  = { , ,15,2 ,35,45, }7 8 0 48 F¦nÂ  \ \ \A B C A B A C+ ,=^ ^ ^h h h F¶v icnt\m¡pI.

9. sh³Nn{Xw aptJ\ icnbmtWm F¶v ]cntim[n¡pI.

 (i) A B C+ +^ h = A B A C, + ,^ ^h h    (ii)   A B C+ ,^ h = A B A C+ , +^ ^h h

 (iii) A B, l^ h  = A B+l l  (iv) A B+ l^ h  = A B,l l

 (v) \A B C,^ h = \ \A B A C+^ ^h h      (vi)  \A B C+^ h = \ \A B A C,^ ^h h 

(i)

(iv)

(ii)

(iii)
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1.6  KW§fpsS KW\kwJy (Cardinality of sets)

  H³]Xmw ¢mÊnÂ \mw, n A B n A n B n A B, += + -^ ^ ^ ^h h h h F¶ kq{Xw D]tbmKn¨v 

cÊ v KW§Ä DÄs¡mÅp¶ {]iv\§Ä \nÀ²mcWw sN¿m³ ]Tn¨pIgnªp. ,A B ,n A B n A n B n A B, += + -^ ^ ^ ^h h h h F¶o 

KW§fpsS KW\kwJy X¶ncp¶mÂ  A B,  F¶ KW¯nsâ KW\kwJy IÊ p]nSn¡m³ Cu 

kq{Xw D]tbmKs¸Sp¶p.  ,A B  , C  F¶o aq¶p KW§Ä X¶ncp¶mÂ  A B C, , bpsS KW\kwJy 

IW¡m¡p¶Xn\pÅ kq{Xw F´mWv? Cu Ahkc¯nÂ D]tbmKn¡p¶Xn\pÅ kq{XhmIyw

n A B C, ,^ h= n A n B n C n A B n B C n A C n A B C+ + + + ++ + - - - +^ ^ ^ ^ ^ ^ ^h h h h h h h.

Cu kq{X¯nsâ D]tbmKw Xmsgs¡mSp¯ncn¡p¶ DZmlcW§fneqsS hniZoIcn¡p¶p.

DZmlcWw 1.11

Hcp kwLw hnZymÀ°nIfnÂ, 65 t]À ̂ pSvt_mÄ Ifn¡p¶hcpw, 45 t]À tlm¡n Ifn¡p¶hcpw, 

42 t]À {In¡äv Ifn¡p¶hcpw, 20 t]À ^pSvt_mfpw tlm¡nbpw, 25 t]À ^pSvt_mfpw 

{In¡äpw, 15 t]À tlm¡nbpw {In¡äpw, 8 t]À Cu aq¶p IfnIfpw Ifn¡p¶hcpw BsW¦nÂ 

B kwL¯nse BsI hnZymÀ°nIfpsS F®w ImWpI. (Hmtcm hnZymÀ°nbpw IpdªXv Hcp 

Ifnbnse¦nepw ]s¦Sp¡p¶p F¶p IcpXpI)

\nÀ²mcWw  ,F H , C   F¶nh bYm{Iaw ^pSvt_mÄ, tlm¡n, {In¡äv Ifn¡p¶hcpsS KWw 

F¶ncn¡s«.  65, 45, 42n F n H n Cand= = =^ ^ ^h h h . 

 IqSmsX n F H 20+ =^ h ,  25n F C+ =^ h ,  n H C 15+ =^ h , n F H C 8+ + =^ h . 

 B kwL¯nse BsI hnZymÀ°nIfpsS F®w  n F H C, ,^ h.

 kq{Xw A\pkcn¨v, 

  n F H C, ,^ h = n F n H n C n F H++ + -^ ^ ^ ^h h h h

        n H C n F C n F H C+ + + +- - +^ ^ ^h h h

   = 65 45 42 20 25 15 8+ + - - - +  =  100.

 AXmbXv, B kwL¯nse BsI hnZymÀ°nIfpsS F®w  = 100.

asämcp coXn

 CtX {]iv\s¯ sh³Nn{Xw D]tbmKn¨pw \nÀ²mcWw sN¿mw. 

C¡me¯v, \½psS \nXyPohnX¯neqsS IS¶pt]mIp¶ Nne {]iv\ 

§sf sh³Nn{Xw D]tbmKn¨pw XXzimkv{Xw D]tbmKn¨pw \nÀ²mcWw 

sN¿m³ km[n¡pw. aq¶p KW§fpsS kwKas¯ kqNn¸n¡p¶ 

sh³Nn{X¯nÂ Hmtcm¶pw Hmtcm Ifnsb {]Xn\n[oIcn¡p¶p. 

X¶n«pÅ {]kvXmh\Isf Nn{X¯nÂ {i²tbmsS tcJs¸Sp¯n B 

kwL¯nse BsI hnZymÀ°nIfpsS F®w IsÊ¯mw.

kwL¯nse BsI hnZymÀ°nIfpsS F®w 

  = 28 + 12 + 18 + 7 + 10 + 17 + 8 = 100.

F H

C

8

25–8 15-8

42-(8+17+7)

= 10

= 7= 17

65–(12+8+17)

= 28
20–8

45-(12+8+7)
= 18=12

Nn{Xw. 1.15
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DZmlcWw 1.12
 Hcp kÀÆIemimebnse hnZymÀ°nIsf \nco£n¨XnÂ \n¶pw Xmsg ImWp¶ hnhc§Ä e`n¨p. 
64 t]À KWnX hn`mK¯nepw, 94 t]À I¼yq«À imkv{X¯nepw, 58 t]À DuÀÖX{´ hn`mK¯nepw, 
28 t]À KWnX¯nepw DuÀÖX{´¯nepw, 26 t]À KWnX¯nepw  I¼yq«À imkv{X¯nepw, 22 t]À 
I¼yq«À imkv{X¯nepw  DuÀÖX{´¯nepw,14 t]À Cu aq¶p hn`mK¯nepw DÄs¸Sp¶p. F¦nÂ 
\nco£n¨ hnZymÀ°nIfpsS BsI F®hpw, Hcp hn`mK¯nÂ am{Xw DÄs¸Sp¶hcpsS F®hpw 
ImWpI. 

\nÀ²mcWw  X¶n«pÅ hnhc§sf sh³Nn{X¯nÂ tcJs¸Sp¯mw.

  M, C, P  F¶nh bYm{Iaw KWnXw, I¼yq«À imkv{Xw, DuÀÖX{´w F¶o hn`mK§fnse 
hnZymÀ°nIÄ F¶ncn¡s«.

( )n M C P+ + l   = 26 – 14 = 12

( )n M P C+ + l   = 28 – 14 = 14

( )n C P M+ + l   = 22 – 14 = 8

             \nco£n¨ BsI hnZymÀ°nIfpsS F®w

=  24 + 12 + 60 + 8 + 22 + 14 + 14 = 154

 KWnX hn`mKw am{Xw FSp¯ hnZymÀ°nIfpsS F®w        = 64–(14+14+12) = 24
 I¼yq«À hn`mKw am{Xw FSp¯ hnZymÀ°nIfpsS F®w     = 94 – (12+14+8) = 60
 DuÀÖX{´hn`mKw am{Xw FSp¯ hnZymÀ°nIfpsS F®w  = 58 – (14+14+8) = 22
 Hcphn`mK¯nÂ am{Xw DÄs¸Sp¶ hnZymÀ°nIfpsS F®w  =  24 + 60 + 22     = 106 
DZmlcWw 1.13  
 Hcp hmÀ¯m hnt£]W tI{µw, 190 hnZymÀ°nIfnÂ X§Ä¡njvSs¸« kwKoXw Xocpam\n 
¡p¶Xv \nco£n¨XnÂ \n¶pw 114 t]À B[p\nI kwKoXt¯bpw, 50 t]À \mtSmSn kwKoXt¯bpw,        
41 t]À imkv{Xob kwKoXt¯bpw CjvSs¸Sp¶p. 14 t]À B[p\nI kwKoXhpw \mtSmSn kwKoXhpw, 15 
t]À B[p\nI kwKoXhpw imkv{Xob kwKoXhpw, 11 t]À imkv{Xob kwKoXhpw \mtSmSn kwKoXhpw, 
5 t]À Cu aq¶p kwKoXhpw CjvSs¸Sp¶hcpamWv. F¦nÂ

 (i)  aq¶p Xcw kwKoX¯nepw H¶p t]mepw CjvSs¸Sm¯hÀ F{Xt]À?
 (ii)  GsX¦nepw cÊ p Xcw kwKoXw am{Xw CjvSs¸Sp¶hÀ F{X t]À? 
 (iii) \mtSmSn kwKoXw CjvSs¸Sp¶hcpw F¶mÂ B[p\nI kwKoXw CjvSs¸Sm¯hcpw  
  F{X t]À?

\nÀ²mcWw R, F , C  F¶nh bYm{Iaw B[p\nI kwKoXw, 
\mtSmSn kwKoXw, imkv{Xob kwKoXw F¶nh CjvSs¸Sp¶ 
hnZymÀ°nIfpsS KWw F¶ncn¡s«. X¶n«pÅ hnhc§sf 

sh³Nn{X¯nÂ tcJs¸Sp¯mw.

 ( )n R F C+ + l   = 14 – 5 = 9

 ( )n R C F+ + l   = 15 – 5 = 10

 ( )n F C R+ + l   = 11 – 5 = 6.

50-(9+5+6)
= 30

11-5

41-(10+5+6)

= 20

F

C

= 6= 10

190U

20

114–(9+5+10)

= 90

14–5

5

15–5

R

= 9

Nn{Xw. 1.16

Nn{Xw. 1.17
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 sh³Nn{X¯nÂ \n¶pw, aq¶p kwKoX¯nÂ GsX¦nepw H¶p am{Xw CjvSs¸Sp¶   
 hnZymÀ°nIfpsS F®w 90 + 9 + 30 + 6 + 20 + 10 + 5 = 170.

 \nco£n¨ hnZymÀ°nIfpsS F®w  = 190.

 aq¶p kwKoX§fnÂ H¶p t]mepw CjvSs¸Sm¯ hnZymÀ°nIfpsS F®w  = 190 170 20- =

 GsX¦nepw cÊ v kwKoXw am{Xw CjvSs¸Sp¶ hnZymÀ°nIfpsS F®w = 9 + 6 + 10 = 25.
 \mtSmSn kwKoXw CjvSs¸Sp¶hcpw F¶mÂ B[p\nI kwKoXw CjvSs¸Sm¯hcpamb   
 hnZymÀ°nIfpsS F®w = 30 + 6 = 36.

A`ymkw 1.3

 1. U F¶ kakvX KW¯nse cÊp KW§fmWv A , B . 700n U =^ h ,  200, 300n A n B= =^ ^h h
100n A B ,+ =^ h  F¦nÂ  200, 300 100n A n B n A B n A Band , find+ += = = l l^ ^ ^ ^h h h h  ImWpI.

 2. 285, 195, 500, 410n A n B n U n A B,= = = =^ ^ ^ ^h h h h F¦nÂ 285, 195, 500, 410,n A n B n U n A B n A Bfind, ,= = = = l l^ ^ ^ ^ ^h h h h h  ImWpI.

 3.  A, B,C F¶nh GsX¦nepw aq¶p KW§fmWv 
n A 17=^ h   17, 17, 7n B n C n A B+= = =^ ^ ^h h h , ( ) , 5 2n B C n A C n A B C6 and+ + + += = =^ ^h h, 

( ) , 5 2n B C n A C n A B C6 and+ + + += = =^ ^h h . F¦nÂ n A B C, ,^ h ImWpI.

 4.      Xmsg X¶n«pÅ KW§Ä¡v n A B C n A n B n C n A B, , += + + - -^ ^ ^ ^ ^h h h h h

                         n B C n A C n A B C+ + + +- +^ ^ ^h h h  icn t\m¡pI.

              (i)  {4,5,6}, {5,6,7,8} {6,7,8,9}A B Cand= = =, {4,5,6}, {5,6,7,8} {6,7,8,9}A B Cand= = =

   (ii)  { , , , , }, { , , } { , , }A a b c d e B x y z C a e xand= = =, { , , , , }, { , , } { , , }A a b c d e B x y z C a e xand= = =

 5. Hcp IemimebnÂ 60 hnZymÀ°nIÄ ckX{´¯nepw, 40 t]À DuÀÖX{´¯nepw, 30 t]À 
Pohimkv{X¯nepw, 15 t]À ckX{´¯nepw DuÀÖX{´¯nepw, 10 t]À DuÀÖX{´¯nepw 
Pohimkv{X¯nepw, 5 t]À Pohimkv{X¯nepw ckX{´¯nepw tNÀ¶n«pÊ v. aq¶p hnjb§fnepw 
tNÀ¶hÀ BcpanÃ. F¦nÂ Hcp hnjb¯nse¦nepw tNÀ¶hcpsS F®w ImWpI. 

 6. Hcp ]«W¯nse P\§fnÂ 85% t]À Cw¥ojpw, 40% t]À Xangpw, 20% t]À lnµnbpw 42% t]À 
Cw¥ojpw Xangpw, 23% t]À Xangpw lnµnbpw, 10% t]À lnµnbpw Cw¥ojpw kwkmcn¡p¶hcpamWv. 
F¦nÂ Cu aq¶p `mjIfpw kwkmcn¡p¶hcpsS iXam\w IW¡m¡pI.

 7. Hcp ]cky GP³knbnÂ ]¦p tNÀ¶n«pÅ 170 I£nIfnÂ 115 t]À ZqcZÀin\n D]tbmKn¡p¶hcpw, 
110 t]À tdUntbm D]tbmKn¡p¶hcpw 130 t]À amknI D]tbmKn¡p¶hcpamWv. 85               
t]À ZqcZÀin\nbpw amknIbpw, 75 t]À ZqcZÀin\nbpw tdUntbmbpw, 95 t]À tdUntbmbpw 
amknIbpw, 70 t]À Ch aq¶pw D]tbmKn¡p¶hcpamWv. Cu hnhc§Ä sh³Nn{X¯nÂ 
tcJs¸Sp¯n Xmsgs¡mSp¯h ImWpI.

   (i)  tdUntbm am{Xw D]tbmKn¡p¶hcpsS F®w       (ii)    ZqcZÀin\n am{Xw D]tbmKn¡p¶hcpsS

  F®w (iii) ZqcZÀin\nbpw amknIbpw D]tbmKn¡p¶hÀ F¶mÂ tdUntbm D]tbmKn¡m¯ 
hcpsS F®w

 8. 4000 hnZymÀ°nIfpÅ Hcp hnZymeb¯nÂ, 2000 t]À {^©pw, 3000 t]À Xangpw, 500 t]À 
lnµnbpw, 1500 t]À {^©pw Xangpw, 300 t]À {^©pw lnµnbpw, 200 t]À Xangpw lnµnbpw, 
50 t]À Cu aq¶p `mjIfpw Adnbp¶hcmWv.  

           (i) Cu aq¶p `mjIfpw Adnbm¯hÀ F{X t]À? 
           (ii) Hcp `mjsb¦nepw Adnbp¶hÀ F{X t]À?
           (iii) cÊ v `mj am{Xw Adnbp¶hÀ F{X t]À?
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Ipdn¸v

 9. 120 IpSpw_§fpÅ Hcp {Kma¯nÂ, 93 IpSpw_§Ä ]mNI¯n\v hndIpw, 63 IpSpw_§Ä 
as®®bpw, 45 IpSpw_§Ä ]mNIhmXIhpw, 45 IpSpw_§Ä hndIpw as®®bpw,                       
24 IpSpw_§Ä as®®bpw ]mNI hmXIhpw, 27 IpSpw_§Ä ]mNIhmXIhpw hndIpw,  
D]tbmKn¡p¶p. F¦nÂ hndIpw, as®®bpw, ]mNIhmXIhpw D]tbmKn¡p¶ IpSpw_§Ä 
F{X?

1.7 _Ô§Ä

 Ignª `mK¯nÂ \mw, KW¯nsâ Bibs¯¡pdn¨v ]Tn¨pIgnªp. IqSmsX X¶n«pÅ 

KW§fnÂ \n¶v, KW§fpsS tbmKw, kwKaw, ]qcIw F¶o ]pXnb KW§Ä cq]oIcn¡p¶              

Xn\pw  ]Tn¨p. ChnsS A , BF¶o cÊp KW§Â X¶ncp¶mÂ Hcp ]pXnb KWw cq]oIcn¡p¶Xns\ 

Ipdn¨v asämcp coXnbnÂ ]Tn¡mw. Cu ]pXnb KWw aäv {][m\ Bib§fmb _Ô§fpw ^e\§fpw           

\nÀÆNn¡p¶XnÂ {]m[m\yw hln¡p¶p. 

 iq\yaÃm¯ c Ê v KW§Ä X¶n«psÊ¦nÂ  A B# F¶ ]pXnb KWw cq]oIcn¡mw. CXns\         

‘A t{Imkv  B’F¶v hmbn¡p¶p. A B#  sb A ,BbpsS ImÀ«ojy³ KpW\^ew F¶p ]dbp¶p. 

        CXns\   A B#  = ,a b a A b Band; ! !^ h" , IqSmsX ,a b a A b Band; ! !^ h" ,  F¶v hnÀÆNn¡p¶p.

CXpt]mse ‘B t{Imkv A’ bpw \nÀÆNn¡mw.

                                   B A# = ,b a b B a Aand; ! !^ h" , IqSmsX ,b a b B a Aand; ! !^ h" ,

(i)   ( , )a b F¶ {IatPmSnbpsS {Iaw {]m[m\yapÅXmWv. AXmbXv,   ( , ) ( , )a b b a!    
 F¦nÂ a b! .
(ii)  ImÀ«ojy³ KpW\^ew A B#  bnÂ A  bpw B  bpw kaamIm³ km[yXbpÊ v.

Hcp DZmlcWw t\m¡mw 

 Hcp skÂt^m¬ ]oSnIbnÂ C
1
, C

2
, C

3
F¶o aq¶v Xc¯nepÅ skÂt^mWpIÄ              

hnÂ¡p¶pÊ v   F¶v IcpXpI. AXnÂ C
1
  sâ hne   `1200 , C

2
 sâ hne ` 2500 Dw,   C

3
 bpsS  

   hne ` 2500. 
 A  = { C

1
, C

2
, C

3
 } ,B  = { 1200, 2500 } F¶v FSp¡mw.

Cu kµÀ`¯nÂ   A B# ={(C
1
, 1200), (C

1
, 2500), (C

2
, 1200), (C

2
, 2500), (C

3
, 1200), (C

3
,2500)}

         F¶mÂ     B A# = {(1200, C
1
), (2500, C

1
), (1200, C

2
), (2500, C

2
,),(1200, C

3
), (2500, C

3
).

 CXnÂ \n¶pw   A !  B. F¦nÂ  A B#  !  B A#  F¶v sXfnbp¶p.

  F  = {(C
1
, 1200), (C

2
, 2500), (C

3
, 2500)} F¶ A B# bpsS Hcp D]KWw ]cnKWn¡mw.

 apIfnÂ sImSp¯n«pÅ {IatPmUnIfnÂ BZys¯ AwKw Hmtcm¶pw B bpsS Htc Hcp 
AwKhpambn _Ôs¸«ncn¡p¶p. AXmbXv, {IatPmUnIfnÂ BZys¯ Øm\s¯ AwKw cÊ mas¯ 
Øm\¯nÂ H¶nÂ IqSpXÂ AwKhpambn tNÀ¯n«nÃ.
 Fse Hmtcm {IatPmUnbnepw, ASnØm\]cambn cÊmas¯ AwKw kqNn¸n¡p¶Xv BZys¯ 
AwK¯nsâ hnebmWv. ASp¯Xmbn  E= {(1200, C

1
), (2500, C

2
), (2500, C

3
)} F¶  B A#  

bpsS Hcp D]KWw ]cnKWn¡mw.

 ChnsS 2500 F¶ BZys¯ AwKw,  C
2
, C

3
 F¶o cÊp hyXykvX AwK§fpambn                                    

_Ôs¸Sp¯nbncn¡p¶p.
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]oäÀ {Sn¨vseäv 

(1805-1859)
PÀ½\n

kwJymkn²m´w, hniIe\w, b{´X{´w 

F¶o taJeIfnÂ {Sn¨vseäv apJyamb 

kw`mh\IÄ  \ÂInbn«pÊ v. 1837Â 

At±lw ^e\¯nsâ B[p\nI 

Bibs¯ y = f(x) F¶ NnÓap]

tbmKn¨v ]cnNbs¸Sp¯n. At±lw 

{]kn²amb ]oPnbt\mÄ XXzw 

kq{XhÂ¡cn¨p. 

\nÀÆN\w

\nÀÆN\w

 A  , BF¶nh iq\yaÃm¯ cÊ v KW§fmsW¦nÂ AbnÂ \n¶v B   bntebv¡pÅ _Ôw            

RF¶Xv  A B#  bnepÅ iq\yaÃm¯ Hcp D]KWamWv. AXmbXv R A B#3 .

   R sâ aWvUew  = ,x A x y R y Bfor some! ; ! !^ h" , GsX¦nepw Hcp ,x A x y R y Bfor some! ; ! !^ h" ,

         R sâ cwKw  = ( , )y B x y R x Afor some! ; ! !" , GsX¦nepw Hcp ( , )y B x y R x Afor some! ; ! !" ,

1.8 ^e\§Ä

 Abpw B bpw  iq\yaÃm¯ cÊ v KW§fmWv.F¶ncn¡s«. 
AbnÂ \n¶v B  bntebv¡pÅ ^e\w F¶Xv, Xmsg¸dbp¶ 

\n_Ô\IÄ A\pkcn¡p¶ f A B#3  F¶ _ÔamWv.

 (i) f sâ aWvUew = A

(ii)  Hmtcm x  !  A bv¡pw, Htc Hcp y B!  BsW¦nÂ

        ( , )x y f! .

 AbnÂ \n¶v B  bntebv¡pÅ ^e\w F¶Xv (1),(2) F¶o 

\n_Ô\IÄ A\pkcn¡p¶ Hcp {]tXyIXcw _ÔamWv. ^e\w 

F¶Xns\ am¸nwKv AsÃ¦nÂ cq]amäw F¶pw ]dbmw.

  ,x y f!^ h BsW¦nÂ AbnÂ \n¶v  B  bntebv¡pÅ ^e\

s¯ :f A B" F¶v Ipdn¡mw. CXns\ ( )y f x=  F¶v FgpXmw.

 ^e\¯nsâ \nÀÆN\s¯ _Ô¯nsâ BibanÃmsX 

Xmsg¸dbp¶ hn[w cq]oIcn¡mw. bYmÀ°¯nÂ IqSpXÂ 

kabhpw Cu cq]oIcWw ^e\¯nsâ {]hÀ¯n¡p¶ \nÀÆN\

ambn D]tbmKn¡p¶p.

    A ,  BF¶nh iq\yaÃm¯ cÊ v KW§fmWv.  AbnÂ \n¶pw B  bntebv¡pÅ f    
 F¶ ^e\w Hmtcm x A! bv¡pw  Htcsbmcp y B! bntebv¡pÅ kmZriyw \nÀ®bn¡p¶  

 \nbaamWv. x sâ ^e\w y F¶Xns\  ( )y f x=  F¶p Ipdn¡p¶p.

 KWw  A  sb ^e\¯nsâ aWvUew F¶pw, KWw   Bsb ^e\¯nsâ klaWvUew F¶pw 

]dbp¶p. IqSmsX, Cu ^e\¯nÂ ysb xsâ {]Xn_nw_sa¶pw xs\ ybpsS _nw_sa¶pw          

]dbp¶p.  f  F¶ ^e\¯nÂ A  bnse AwK§fpsS {]Xn_nw_§fpsS KWs¯ f  sâ cwKw 

F¶p ]dbp¶p. Hcp ^e\¯nsâ cwKw, klaWvUe¯nsâ D]KWamWv F¶Xv HmÀ½n¡pI.

 apIfnÂ sImSp¯n«pÅ ^e\¯nsâ B[p\nI \nÀÆN\w 1837þÂ \nt¡msf se_

sNhvkvInbpw ]oäÀ {Sn¨vseäpw {]kn²oIcn¨n«pÅXmWv. ^e\¯n\v hyàamb \nÀÆN\anÃm¯Xn      

\mÂ, CXn\v {]m[m\yw \ÂIpItb hgnbpÅq.
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a

b

c

d

x

y

z

A B

Nn{Xw. 1.18

20

30

40

C D

2

4

3

Nn{Xw. 1.19

`mKw 1.7 Â ]cnKWn¨ DZmlcW¯nÂ, apIfnÂ sImSp¯ \nÀÆN\§Ä¡v {]m[m\yw \ÂInbmÂ,

 KWw F = {(C
1
, 1200), (C

2
, 2500), (C

3
, 2500)} F¶Xv ^e\amWv. Fs´¶mÂ F A B#3  

F¶Xv (i), (ii) F¶o \n_Ô\Isf A\pkcn¡p¶p. 

 F¶mÂ B =  {(1200, C
1
), (2500, C

2
), (2500, C

3
)} F¶Xv ^e\s¯ Ipdn¡p¶nÃ. 

Fs´¶mÂ (2500, ), (2500, )C C E
2 3

!  F¶Xv \n_Ô\ (ii)s\ A\pkcn¡p¶nÃ.

 (i) x  Â \nt£]n¡p¶ Hmtcm aqey¯n\pw y  Â Hmtcm ^ew Xcp¶ Hcp b{´ambn f  F¶ 

^e\s¯ k¦Â¸n¡mw.

 

 (ii) Hcp ^e\s¯ \nÀÆNn¡p¶Xn\v Hcp aWvUew, Hcp klaWvUew, aWvUe¯nse Hmtcm 

AwK¯n\pw klaWvUe¯nÂ Htc Hcp AwKhpambn _ÔapÊ mbncn¡Ww F¶ \nbaw 

F¶nh \ap¡v BhiyamWv.

DZmlcWw 1.14
 { , , , }A 1 2 3 4= , { , , , , , , , , , , }B 1 2 3 4 5 6 7 9 10 11 12= - .
 R  = {(1, 3), (2, 6), (3, 10), (4, 9)} A B#3  F¶Xv Hcp _ÔamWv. F¦nÂ  R  F¶Xv Hcp 
^e\amsW¶v ImWn¡pI. IqSmsX R  sâ aWvUew, klaWvUew, cwKw F¶nh ImWpI.

\nÀ²mcWw R  sâ aWvUew  {1, 2, 3, 4}= A . 
 IqSmsX, Hmtcm x A! bv¡pw, Htc Hcp y B!   F¦nÂ ( )y R x= . 
 AXn\mÂ R   Hcp ^e\amWv. klaWvUew  BF¶Xv hyàamWv.

 ( ) , ( ) , ( )R R R1 3 2 6 3 10= = =  , ( )R 4 9= , F¶Xn\mÂ R  sâ cwKw { , , , }3 6 10 9 .
DZmlcWw 1.15
 Xmsgs¡mSp¯n«pÅ A¼Sbmf Nn{X§Ä Hcp ̂ e\s¯ Ipdn¡p¶XmtWm? hniZoIcn¡pI.

       

\nÀ²mcWw A¼Sbmf Nn{Xw 1.18 Â A bnse FÃm AwK§Ä¡pw Htc Hcp {]Xn_nw_apÊ v.                  
AXn\mÂ CsXmcp ^e\amWv. A¼Sbmf Nn{Xw 1.19 Â A bnse 2 F¶ AwK¯n\v 20, 40 F¶o cÊ v 
{]Xn_nw_§fpÊ v. AXn\mÂ CsXmcp ^e\aÃ.

DZmlcWw 1.16
 X  = { 1, 2, 3, 4 }F¦nÂ Xmsgs¡mSp¯n«pÅ Hmtcm _Ô§fpw X Â \n¶v X  tebv¡pÅ 
^e\amtWm AÃtbm F¶v icn t\m¡pI. ImcWw hniZoIcn¡pI.

 (i) f  = { (2, 3), (1, 4), (2, 1), (3, 2), (4, 4) }
 (ii) g  = { (3, 1), (4, 2), (2, 1) } (iii) h  = { (2, 1), (3, 4), (1, 4), (4, 3) }

y = 9

output ( )f xinput x

x = 3
( )f x x2

=

{i²nt¡Êh

y = 9

output ( )f xinput x

x = 3

\nt£]w 

y = 9

output ( )f xinput x

x = 3 y = 9

output ( )f xinput x

x = 3

^ew 

y = 9

output ( )f xinput x

x = 3

A                B
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\nÀ²mcWw 
(i)  f  = { (2, 3), (1, 4), (2, 1), (3, 2), (4, 4) }

 f  Hcp ̂ e\aÃ . Fs´¶mÂ 2 F¶ AwKw 3,1 F¶o hyXykvXamb AwK§tfmSv _Ôs¸«ncn¡p¶p.

(ii) g  = { (3, 1), (4, 2), (2, 1)}  F¶ _Ôw Hcp ^e\aÃ. Fs´¶mÂ 1 F¶ AwK¯n\v Hcp 

{]Xn_nw_anÃ. AXmbXv,  g bpsS aWvUew = {2, 3, 4}g X!=

(iii)   ASp¯Xmbn \ap¡v  h  = { (2, 1), (3, 4), (1, 4), (4, 3) } ]cnKWn¡mw.

 X se Hmtcm AwKhpw X se Htcsbmcp AwKhpambn _Ôs¸«ncn¡p¶p. AXn\mÂ h Hcp 

^e\amWv.

DZmlcWw 1.17

 Xmsgs¡mSp¯n«pÅ _Ô§fnÂ A  = { 1, 4, 9, 16 } Â \n¶v 

            B  = { –1, 2, –3, –4, 5, 6 }^e\§Ä Gh? ̂ e\amsW¦nÂ, AXnsâ cwKw FgpXpI.

 (i) f
1
 = { (1, –1), (4, 2), (9, –3), (16, –4) }

 (ii) f
2
 = { (1, –4), (1, –1), (9, –3), (16, 2) }

 (iii) f
3
 = { (4, 2), (1, 2), (9, 2), (16, 2) }

 (iv) f
4
 = { (1, 2), (4, 5), (9, –4), (16, 5) }

\nÀ²mcWw (i)  f
1
 = { (1, –1), (4, 2), (9, – 3), (16,– 4) }.

 A  bnse Hmtcm AwKhpw B  bnse Htc Hcp AwKhpambn _Ôs¸«n«pÊ v. 

 AXn\mÂ, f
1
 Hcp ^e\amWv.

            f
1
 sâ cwKw  = { , , , }1 2 3 4- - - .

(ii)  f
2
 = { (1, – 4), (1, –1), (9, – 3), (16, 2) }.

f
2
 Hcp ^e\aÃ. Fs´¶mÂ 1 F¶Xv þ4,þ1 F¶o hyXykvX§fmb cÊ v  {]Xn_nw_§fpambn 

_Ôs¸«n«pÊ v. 4 \v {]Xn_nw_w CÃm¯Xn\mÂ f
2
 Hcp ^e\aÃ.

(iii) f
3
 = { (4, 2), (1, 2), (9, 2), (16, 2) }.

 A  bnse Hmtcm AwKhpw B  bnse Hmtcm AwKhpambn _Ôs¸«n«pÊ v. 

 BbXn\mÂ f
3
  Hcp ^e\amWv.

  f
3
  sâ ]cnkcw = { 2 }.

(iv)  f
4
 = { (1, 2), (4, 5), (9, – 4), (16, 5) }.

  A bnse Hmtcm AwKhpw B bnse Htcsbmcp AwKhpambn _Ôs¸«n«pÊ v. 

 AXn\mÂ, f
4
 Hcp ^e\amWv.

 f
4
 sâ ]cnkcw  = { 2, 5, – 4}.
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Nn{Xw. 1.20

x

y

O
xl

| |y x=

yl

Ipdn¸v

DZmlcWw 1.18 
   if

x
x x

x x

0

0if 1

$
=

-
'

if
x

x x

x x

0

0if 1

$
=

-
'

 ,
 ,

F¦nÂ

F¦nÂ
, ChnsS  .x Rd     

{ ( ,x y ) | y  = | x |, x R!  } F¶ _Ôw Hcp ̂ e\¯ns\ \nÀÆNn¡p¶ptÊm? CXnsâ cwKw ImWpI.

\nÀ²mcWw  x sâ FÃm aqey§Ä¡pw y  = |x |  F¶ Htcsbmcp aqeyw 
\nehnepÊ v. AXn\mÂ X¶n«pÅ _Ôw Hcp ^e\amWv. 
^e\¯nsâ aWvUew R  F¶ KW¯nse FÃm hmkvXhnI kwJyIfmWv. 

,xsâ FÃm hmkvXhnI kwJyIÄ¡pw | |x   F¶Xv FÃmbvt¸mgpw                      
]qPyw  AsÃ¦nÂ [\kwJy Bbncn¡pw. IqSmsX Cu ^e\¯nsâ {]Xn              
_nw_§Ä FÃm [\hmkvXhnI kwJyIfmbncn¡pw. ]cnkcw EWaÃm¯ 

hmkvXhnI kwJyIfpsS KWambncn¡pw. ([\kwJy AsÃ¦nÂ ]qPyw)

 y =  | |x  F¶Xns\ 
if

x
x x

x x

0

0if 1

$
=

-
'

if
x

x x

x x

0

0if 1

$
=

-
'

 ,
 ,

F¦nÂ

F¦nÂ
, ChnsS  .x Rd   

 F¶ ^e\w tamUpekv AsÃ¦nÂ tIhe aqey^e\w F¶v Adnbs¸Sp¶p.
 DZmlcWambn,  8 8.8 8 8and also- =- - = =^ h  . IqSmsX 8 8.8 8 8and also- =- - = =^ h

1.8.1  ^e\§sf kqNn¸n¡p¶ hn[w

 Hcp ^e\s¯ 
 (i)  {IatPmUnIfpsS KWw   (ii)  ]«nIm cq]w (iii)  A¼Sbmf Nn{Xw      
 (iv) {Km^v F¶o coXnIfnÂ kqNn¸n¡mw.    
 :f A B"   F¶Xv Hcp ^e\w F¶ncn¡s«.

(i)   KWw ( , ) : ( ),f x y y f x x Ad= =" ,F¶Xv ^e\¯nsâ FÃm {IatPmUnItfbpw 

kqNn¸n¡p¶p.

(ii)  ^e\¯nse  x sâ aqey§fpw f sâ {]Xn_nw_§fpw D]tbmKn¨v Hcp ]«nIcq]oIcn¡mw.

(iii)  A¼Sbmf Nn{Xw F¶Xv   f  se aWvUe¯nse AwK§tfbpw Ahsb {]Xn\n[oIcn¡p¶   

{]Xn_nw_§tfbpw A¼Sbmfw D]tbmKn¨v kqNn¸n¡p¶XmWv.

(iv) ( , ) : ( ),f x y y f x x Ad= =" ,F¶ {IatPmUnIfpsS tiJcWw x-y Xe¯nÂ _nµp¡fmbn 
Ipdn¡mhp¶XmWv. A§s\bpÅ FÃm _nµp¡fptSbpw k¼qÀ®XbmWv  f  sâ {Km^v.

^e\s¯ hyXykvX coXnIfnÂ kqNn¸n¡p¶Xns\ Ipdn¨v Nne DZmlcW§fneqsS hniZoIcn¡mw.

 [mcmfw ^e\§Ä¡v \ap¡v AhbpsS {Km^v e`n¡p¶XmWv. F¶mÂ FÃm {Km^pIfpw 
^e\s¯ kqNn¸n¡p¶nÃ. Xmsg X¶n«pÅ ]co£Ww X¶n«pÅ {Km^v ^e\amtWm AÃtbm F¶v 
IÊp]nSn¡m³ klmbn¡p¶p.

1.8.2 ew_tcJm ]co£Ww                                                                                 
   Hcp {Km^v Hcp ^e\s¯ kqNn¸n¡Wsa¦nÂ FÃm ew_tcJIfpw {Km^nse Hcp 

_nµphnÂ {]XntOZn¡Ww.

    Nne ew_tcJIÄ {Km^nÂ {]XntOZn¡Wsa¶nÃ. Hcp ew_tcJ {Km^nÂ H¶ne[nIw 

_nµp¡fnÂ tOZn¨mÂ B {Km^v Hcp ^e\s¯ Ipdn¡p¶nÃ. Fs´¶mÂ Htc x \v cÊ v 

aqey§sf¦nepw DÊ mbncn¡p¶XmWv. DZmlcWambn {Km^v  y2 = x  F¶Xv Hcp ^e\aÃ.

Ipdn¸v
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x

y

0
P

1 2 3 4 50-1

1
2
3

-2
x

y

P

Q

DZmlcWw 1.19

 ew_tcJm ]co£Ww D]tbmKn¨v Xmsg X¶ncn¡p¶ {Km^pIfnÂ GsXms¡bmWv ^e\

s¯¡pdn¡p¶Xv F¶v ImWpI.

 (i)       (ii)

 (iii)       (iv)

xl

\nÀ²mcWw 

(i)    ew_tcJ, {Km^nÂ P , QF¶o cÊ v _nµp¡fnÂ tOZn¡p¶Xn\mÂ X¶n«pÅ {Km^v Hcp  

^e\aÃ.

(ii)  ew_tcJ, {Km^nÂ PF¶ Hcp _nµphnÂ am{Xw tOZn¡p¶Xn\mÂ X¶n«pÅ {Km^v Hcp ^e\

amWv.

(iii)  Hcp ew_tcJ, {Km^nÂ A  , B  F¶o cÊ v _nµp¡fnÂ tOZn¡p¶Xn\mÂ X¶n«pÅ {Km^v Hcp 

^e\aÃ.

(iv) ew_tcJ, {Km^nÂ Hcp _nµphnÂ am{Xw tOZn¡p¶Xn\mÂ X¶n«pÅ {Km^v Hcp ^e\amWv.

DZmlcWw 1.20

 A= { 0, 1, 2, 3 }, B  = { 1, 3, 5, 7, 9 }  F¶nh cÊ v KW§fmWv. ^e\w  :f A B"  F¶Xv   

     ( )f x x2 1= + F¶v sImSp¯n«pÊ v. Cu ^e\s¯ (i){IatPmUnIfpsS KWw (ii)  ]«nImcq]w 

  (iii) A¼Sbmf Nn{Xw (iv) {Km^v F¶o cq]§fnÂ Ipdn¡pI.

\nÀ²mcWw    A = { 0, 1, 2, 3 }, B  = { 1, 3, 5, 7, 9 }, ( )f x x2 1= +

      f (0) = 2(0) + 1 = 1, f (1) = 2(1)+1 = 3 ,   f (2) = 2(2) + 1 = 5, f (3) = 2(3) + 1 = 7

1 2 3 4 50-1

1

2

3

-2
x

y

A

B

-3 1 2 3

0

-1

1

2

3

-2
x

y

A

-1

-2

yl yl

xl

Nn{Xw. 1.21 Nn{Xw. 1.22

Nn{Xw. 1.23 Nn{Xw. 1.24

x’ 

y’y’

x’ 
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(i) {IatPmUnIfpsS KWw

 X¶n«pff ^e\w f  s\ {IatPmUnIfpsS KWambn FgpXmw.

 f  = { (0, 1), (1, 3), (2, 5), (3, 7) }

(ii) ]«nImcq]w

 Xmsg ImWn¨ncn¡p¶Xpt]mse  ]«nImcoXnbnÂ f  s\ kqNn¸n¡mw.

x 0 1 2 3

 ( )f x 1 3 5 7

(iii) A¼Sbmf Nn{Xw 

 \ap¡v A¼Sbmf Nn{Xambn  f s\ kqNn¸n¡mw. A, B F¶o 

KW§sf  cÊ v  ASª h{Icq]§fnÂ Ipdn¡mw.  A bnse Hmtcm 

AwKhpw B bnepff Htc Hcp {]Xn_nw_hpambn A¼Sbmf§fmÂ _Ô 

s¸Sp¯nbncn¡p¶p.

  f  = { (0, 1), (1, 3), (2, 5), (3, 7) }

(iv) {Km^v

 , ( ) {(0,1), (1, 3), (2, 5), (3, 7)}f x f x x A; != =^ h" ,      
 F¶v sImSp¯ncn¡p¶p. 

 ChnsS   (0, 1), (1, 3), (2, 5), (3, 7) F¶o _nµp¡sf       

          Xmsg¡mWp¶ coXnbnÂ Xe¯nÂ Ipdn¡mhp¶XmWv.       

         ^e\¯nsâ {Km^v \nÀt±im¦ Xe¯nÂ e`n¡p¶       

 _nµp¡fpsS KWamWv.

1.8.3 ^e\¯nsâ Xc§Ä

 ^e\¯nsâ Nne {]tXyIXIsf ASnØm\am¡n {][m\Xcw ̂ e\§sf¡pdn¨v \ap¡v ]Tn¡mw.

(i) h¬þh¬  (One-One) ^e\w

 :f A B"  F¶Xv Hcp ^e\w F¶ncn¡s«. A  bnse hyXykvXamb 

AwK§Ä B  bnse hyXykvX AwK§fpambn _Ôs¸«ncp¶mÂ ^e\w f  s\ 

Hcp h¬þh¬ ̂ e\w F¶p ]dbmw. AXmbXv,  f  F¶Xv Hcp h¬þh¬ F¶v 

]dbWsa¦nÂ A  bnse u v! ( ( ) ( )f u f v!  asämcp coXnbnÂ ]dªmÂ, A  
bnse H¶ne[nIw AwK§Ä B  bnse AwKhpambn _ÔanÃ. 

 Hcp h¬þh¬ ^e\s¯ C³sPIvSohv ^e\w F¶pw hnfn¡mw. apIfnse Nn{Xw h¬þh¬ 

^e\s¯ Nn{XoIcn¡p¶p.

0

1

2

3

A B

1
3
5
7
9

f A B: �

Nn{Xw. 1.25

Nn{Xw. 1.26

f
5

6

7

8

7
9
10
8
4

A B

Nn{Xw.1.27
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(0, 1)

0



26 10þmw Xcw KWnXw

a

b
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d
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z

A Bf
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Nn{Xw. 1.28
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Nn{Xw.1.29

x

y

u

v

1

3
5
7
8
10
15

A Bf

Nn{Xw. 1.30

Nn{Xw.1.31

Ipdn¸v

(ii) Hm¬Sp (Onto) ^e\w

 Bbnse FÃm AwK§Ä¡pw A  bnÂ _nw_w DsÊ¦nÂ ^e\w
:f A B"  sb Onto ^e\w F¶p ]dbp¶p. AXmbXv, Hmtcm b B! bv¡pw, 

Hcp AwKsa¦nepw a A!  F¶Xv f a b=^ h  BsW¦nÂ ^e\w f  F¶Xv 
Hm¬Sp ^e\w BWv. Bsb f  sâ cwKw F¶pw ]dbmw. Hcp Hm¬Sp ^e\s¯ 
kÀsPIvSohv ^e\w F¶pw ]dbmw. apIfnse Nn{X¯nÂ f  F¶Xv Hcp Onto 
^e\amWv.

(iii) h¬þh¬þHm¬Sp (One one Onto) ^e\w 

   f Hcp h¬þh¬ ^e\hpw, Hm¬Sp ^e\hpamsW¦nÂ, :f A B"  
F¶Xns\ h¬þh¬þHm¬Sp ̂ e\w AYhm ss_sPIvSohv  ̂ e\w F¶p   ]
dbp¶p. Abnse hyXykvX AwK§Ä¡v  B bnse hyXykvX {]Xn_nw_§fpambn 
_ÔapÊ mbncn¡pIbpw, A bnse FÃm AwKhpw  B bnse Nne AwK§fpsS 

{]Xn _nw_hpw Bbncp¶mÂ :f A B"  Hcp h¬þh¬þHm¬Sp ̂ e\w BWv.

 (i) :f A B"  Hcp Hm¬Sp ^e\w +   B =  f  sâ cwKw. 
 (ii) :f A B"  Hcp h¬ h¬ Hm¬Sp ^e\w f a f a

1 2
=^ ^h h(  a a

1 2
= . B  bnse FÃm 

AwK§Ä¡pw AbnÂ Hcp _nw_sa¦nepw D Êmbncn¡Ww.

    (iii) :f A B"  Hcp ^e\hpw  A bpw B bpw ]cnanX KW§fpw BsW¦nÂ n(A) = n(B). Nn{Xw 

1.29 Â ^e\w  f h¬ h¬  Hm¬Sp  BWv. 
     (iv)  :f A B"  Hcp ss_sPIvSohv ^e\amsW¦nÂ  A, B F¶nh kam\KW§fmbncn¡pw.

  (v) Hcp h¬ h¬ Hm¬Sp ^e\s¯ Hcp  h¬ h¬ kmZriyw F¶pw ]dbmw.

(iv) Ønc ^e\w

 A bnse Hmtcm AwK¯n\pw B bnÂ Htc {]Xn_nw_amWv DÅsX¦nÂ 

^e\w :f A B"  sb Ønc ^e\w F¶p ]dbp¶p.

 Ønc ^e\¯nsâ cwKw Hcp GImwK KWamWv.

 A  = { , , , ,1x y u v }, B  = { 3, 5, 7, 8, 10, 15} :f A B"   bnse ^e\s¯ ( )f x 5= ,  
x A! F¶v \nÀÆNn¨ncn¡p¶p. X¶n«pÅ Nn{Xw Ønc^e\s¯ kqNn¸n¡p¶p.

(v) A\\yX ^e\w

 A  iq\yaÃm¯ Hcp KWamsW¶ncn¡s«. FÃm a A!  bv¡pw ( )f a a=  F¦nÂ :f A A"  
Hcp A\\yX ^e\w BWv. AXmbXv, Hcp A\\yX ^e\¯nÂ  A  bnse  Hmtcm 

AwKhpw AtX AwKt¯mSp Xs¶ _Ôs¸«ncn¡p¶p.

 DZmlcWambn, A R=  F¶ncn¡s«. FÃm x R!  \pw ( )f x x=  F¶Xv 

^e\w :f R R$  Hcp A\\yX ^e\s¯ \nÀÆNn¡p¶p. Nn{Xw 1.31 Hcp 

A\\yX ^e\w R  s\ kqNn¸n¡p¶p. 
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{i²nt¡Êh

DZmlcWw 1.21

 A  = { 1, 2, 3, 4, 5 }, B  = NIqSmsX :f A B"  F¶Xv ( )f x x
2

= F¶v \nÀÆNn¨ncn¡p¶p. 

F¦nÂ f sâ cwKw ImWpI. GXv Xcw ^e\amsW¶v ImWpI.

\nÀ²mcWw     A  = { 1, 2, 3, 4, 5 }; B  = { 1, 2, 3, 4, g  }

 :f A B"  IqSmsX ( )f x x
2

=  F¶v X¶n«pÊ v.

     (1)f`  = 12 = 1 ;  ( )f 2  = 4 ; ( )f 3  = 9 ; ( )f 4  = 16 ; ( )f 5  = 25.

 f sâ cwKw = { 1, 4, 9, 16, 25}

 Abnse hyXykvX AwK§Ä B bnse hyXykvX AwK§fpambn _Ôs¸«ncn¡p¶p.                   

AXpsImÊ v CsXmcp One one ^e\amWv. F¶mÂ Onto ^e\aÃ. ImcWw B3 ! F¶mÂ 
( ) 3.f x x

2
= =  , x A!  F¶ Xc¯nepÅ HcwKhpw A bnenÃ.

:g R R$  F¶ ^e\w ( )g x x
2

=  F¶v \nÀÆNn¡p¶p. CXv One one ^e\aÃ. ImcWw         

u 1=  , v 1=-  F¦nÂ u v! . F¶mÂ ( ) ( ) ( ) ( )g u g g g v1 1 1= = = - =  BbXn                     

\mÂ, Hcp kq{Xw ^e\s¯ One one AsÃ¦nÂ Onto F¶v DÊ m¡p¶nÃ. Hcp one-to-one 
Dw Ontohpw Xocpam\n¡p¶Xn\v aWvUe¯ntâbpw klaWvUe¯ntâbpw \nbaw ]cnKWn             

t¡ÊXv BhiyamWv.

DZmlcWw 1.22

 : [1, 6)f R$  Xmsg¸dbp¶ hn[w \nÀÆNn¨ncn¡p¶p.

 
1

2 1f x

x x

x x

x x

1 2

2 4

3 10 4 62

1

1

1

#

#

#

=

+

-

-

^ h *   ( ChnsS ,   [1 , 6) = { x Re  : 1#  x 1  6} )

 F¦nÂ  (i)   ( )f 5   (ii)  f 3^ h  (iii)  f 1^ h

    (iv) f f2 4-^ ^h h (v)  2 3f f5 1-^ ^h h      
    ChbpsS aqeyw ImWpI.

\nÀ²mcWw 

(i) 4 \pw 6 \pw at²y  5 ØnXn sN¿p¶Xn\mÂ \ap¡v  ( ) 3 10f x x
2

= -  F¶Xv D]tbmKn¡mw.

 (5) 3(5 ) 10 65.f
2

= - =  

(ii) 2 \pw  4 \pw at²y 3 ØnXn sN¿p¶Xn\mÂ \ap¡v  ( )f x  = x2 1-  F¶Xv D]tbmKn¡mw. 

 AXmbXv, (3) ( ) .f 2 3 1 5= - =

(iii)  x1 21#  F¶XnÂ 1 DÅXn\mÂ ( )f x   = 1 + x  F¶XnÂ \n¶pw     

  ( ) .f 1 1 1 2= + =  In«p¶p. 
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(iv)  ( ) ( )f f2 4-

 Ct¸mÄ,   x2 41#  Â  2 DÄs¸«ncn¡p¶p. 

 (2) ( )f 2 2 1 3= - = .   

         x4 61#  Â  4 DÄs¸«ncn¡p¶p.  

   f(4) =3(4)2 – 10 = 3(16) – 10 = 48 – 10 = 38

 AXmbXv,  f(2) – f(4) = 3 – 38 = – 35. 

(v)  CXn\p ap³]v IÊ p]nSn¨ (i) , (iii) F¶nhbpsS aqey§Ä D]tbmKn¨v  2 3f f5 1-^ ^h h           
IÊ p]nSn¡mw.   2 3f f5 1-^ ^h h ( ) ( ) .2 65 3 2 130 6 124= - = - =

A`ymkw 1.4

1. Xmsg X¶n«pÅ A¼Sbmf Nn{X§Ä ^e\amtWm AÃtbm F¶v hyàam¡pI.

 (i)           (ii)

2. F = { (1, 3), (2, 5), (4, 7), (5, 9), (3, 1) }F¶ ^e\¯nsâ aWvUew, cwKw F¶nh 

FgpXpI.

3. A  = { 10, 11, 12, 13, 14 }; B  = { 0, 1, 2, 3, 5 }IqSmsX :f A Bi "  , i = 1,2,3. 
Xmsgs¡mSp¯n«pÅh GXp Xcw ^e\amWv F¶v hyàam¡pI. (ImcWw \ÂIpI)

     f
1
 = { (10, 1), (11, 2), (12, 3), (13, 5), (14, 3) }

    f
2
 = { (10, 1), (11, 1), (12, 1), (13, 1), (14, 1) }

    f
3
 = { (10, 0), (11, 1), (12, 2), (13, 3), (14, 5) }

4. X = { 1, 2, 3, 4, 5 }, Y = { 1, 3, 5, 7, 9 } Xmsgs¡mSp¯n«pÅ AbnÂ \n¶v Bbntebv¡pÅ 

_Ô§fnÂ GsXÃmamWv ^e\sa¶v \nÀ®bn¡pI. \n§fpsS D¯c¯n\v ImcWw 

FgpXpI. ^e\amsW¦nÂ, AXnsâ Xcw hyàam¡pI.

 (i)   R
1
 = { ,x y^ h|y x 2= + , x X! , y Y!  }

 (ii)  R
2
 = { (1, 1), (2, 1), (3, 3), (4, 3), (5, 5) }

 (iii) R
3
 = { (1, 1), (1, 3), (3, 5), (3, 7), (5, 7) }

 (iv) R
4
 = { (1, 3), (2, 5), (4, 7), (5, 9), (3, 1) }

5. R {( , 2), ( 5, ), (8, ), ( , 1)}a b c d= - - -  F¶Xv A\\yX ^e\s¯ kqNn¸n¨mÂ, , ,a b c , d  
F¶nhbpsS aqeyw ImWpI.

a

b

c

d

x

y

z

P Q
f

–3

–2

–1

1

1

2

3

L M
f

m
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x

y

O

6. A  = { –2, –1, 1, 2 }, , :f x
x

x A1 != ` j$ .F¦nÂ  f  sâ cwKw FgpXpI.  f  F¶Xv             

A bnÂ \n¶pw A bntebv¡pÅ ^e\amtWm?

7. f  = { (2, 7), (3, 4), (7, 9), (–1, 6), (0, 2), (5, 3) }F¶Xv 

A  = { –1, 0, 2, 3, 5, 7 } Â \n¶pw  B  = { 2, 3, 4, 6, 7, 9 }bntebv¡pÅ Hcp ^e\amWv. 

F¦nÂ CXv  (i) one-one ^e\amtWm?

(ii) onto ^e\amtWm? (iii) one-one ^e\hpw onto ^e\hpw BtWm?

8. f  = { (12, 2), (13, 3), (15, 3), (14, 2), (17, 17) } F¶ ^e\¯nÂ 2, 3  F¶nhbpsS  

 _nw_§Ä FgpXpI.

9. Xmsgs¡mSp¯n«pÅ ]«nI  A= { 5, 6, 8, 10 } Â \n¶pw B  = { 19, 15, 9, 11 } bntebv¡pÅ 

 ^e\w  f x^ h = x2 1- F¶v \nÀÆNn¡p¶p. F¦nÂ a , b  bpsS GsXÃmw aqey§Ä¡mWv  

 CsXmcp h¬ h¬ ^e\amIp¶Xv?

x 5 6 8 10

f(x) a 11 b 19

10. A= { 5, 6, 7, 8 };  B  = { –11, 4, 7, –10,–7, –9,–13 },

   f  = {( ,x y ) : y  = x3 2- , x A! , y B!  }

 (i) f  se AwK§sf FgpXpI.  (ii) klaWvUew GXv?

 (iii) cwKw GXv?    (iv) ^e\¯nsâ Xcw Xncn¨dnbpI.

11. Xmsg sImSp¯n«pÅ {Km^pIÄ ^e\s¯ kqNn¸n¡p¶ptÊm F¶v hyàam¡pI.                 

\n§fpsS D¯c¯n\v ImcWw FgpXpI.

 (i)           (ii)         (iii)

 (iv)               (v)

x

y

O
x

y

O
x

y

O

x

y

O
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12. f  = { (–1, 2), (– 3, 1), (–5, 6), (– 4, 3) } F¶ ^e\s¯ 

 (i) ]«nIm cq]w (ii)  A¼Sbmf Nn{Xw F¶o coXnIfnÂ kqNn¸n¡pI.

13. A  = { 6, 9, 15, 18, 21 }; B  = { 1, 2, 4, 5, 6 }IqSmsX :f A B"  F¶Xv

 f x^ h = x
3
3- F¶v \nÀÆNn¡p¶p. F¦nÂ f  s\ 

 (i) A¼Smbmf Nn{Xw              (ii)  {IatPmUnIfpsS KWw  

 (iii)   ]«nImcq]w           (iv)  {Km^v F¶o coXnIfnÂ kqNn¸n¡pI.

14. A  = {4, 6, 8, 10 }, B  = { 3, 4, 5, 6, 7 }.  If :f A B"  sb  f x x
2
1 1= +^ h  F¶v                  

\nÀÆNn¡p¶p. F¦nÂ f  s\  (i) A¼Smbmf Nn{Xw  (ii)  {IatPmUnIfpsS KWw   

 (iii)]«nImcq]w F¶o coXnIfnÂ kqNn¸n¡pI. 

15.      ^e\w  f : ,3 7- h6  $R  s\ Xmsgs¡mSp¯ncn¡p¶ coXnbnÂ \nÀÆNn¨ncn¡p¶p.

  f x^ h = 
;

;

;

x x

x x

x x

4 1 3 2

3 2 2 4

2 3 4 6

2 1

1

#

# #

#

- -

-

-

* .

   (i)      f f5 6+^ ^h h             (ii) f f1 3- -^ ^h h

   (iii)   f f2 4- -^ ^h h            (iv) 
( ) ( )

( ) ( )
f f

f f
2 6 1
3 1

-
+ -  F¶nh ImWpI.

16.   ^e\w  f : ,7 6- h6  $R  s\ Xmsgs¡mSp¯ncn¡p¶ coXnbnÂ \nÀÆNn¨ncn¡p¶p.

  ( )f x  = 
;

;

; .

x x x

x x

x x

2 1 7 5

5 5 2

1 2 6

2 1

1 1

#

# #

+ + - -

+ -

-

*

   (i) ( ) ( )f f2 4 3 2- +      (ii) ( ) ( )f f7 3- - -       (iii)  
( ) ( )
( ) ( )

f f
f f

6 3 1
4 3 2 4

- -
- +  F¶nh ImWpI.

A`ymkw 1.5

icnbmb D¯cw sXcsªSp¡pI.

1.  A  , B  F¶ cÊp KW§fnÂ  A B,  = A  F¶Xn\v Bhiyamb \n_Ô\  

 (A)  B A3  (B)  A B3  (C)  A B!  (D)  A B+ z=

2. A B1  BsW¦nÂ A B+   = 

 (A)  B      (B)  \A B  (C)  A  (D)  \B A

3. P , Q  F¶ GsX¦nepw cÊ v KW§Ä¡v P Q+  = 

 (A)  :x x P x Qor! !" , AsÃ¦nÂ :x x P x Qor! !" , (B)  :x x P x Qand b!" , IqSmsX  :x x P x Qand b!" ,

 (C)  :x x P x Qand! !" , IqSmsX :x x P x Qand! !" ,  (D)  :x x P x Qandb !" ,, :x x P x Qandb !" ,
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4. A= { p, q, r, s }, B  = { r, s, t, u } F¦nÂ \A B  = 

 (A)  { p, q } (B)  { t, u } (C)  { r, s } (D) {p, q, r, s }

5. ( )n p A6 @ = 64 F¦nÂ  n A^ h  =

 (A)   6   (B)   8 (C)   4 (D)   5

6. A, B, C,  F¶ GsX¦nepw aq¶p KW§Ä¡v A B C+ ,^ h  = 

 (A)  A B B C, , +^ ^h h (B)  A B A C+ , +^ ^h h

 (C)  ( )A B C, +   (D)  A B B C, + ,^ ^h h

7. A, B F¶ GsX¦nepw cÊ v KW§Ä¡v  {( \ ) ( \ )} ( )A B B A A B, + + =

 (A)  z  (B)  A B,  (C)  A B+  (D)  A B+l l

8. Xmsgs¡mSp¯n«pÅhbnÂ GXmWv sXäv ?

 (A)  \A B  = A B+ l (B)  \A B A B+=  

 (C)  \ ( )A B A B B, += l (D)  \ ( ) \A B A B B,=

9. ,A B , C  F¶ GsX¦nepw KW§Ä¡v \B A C,^ h =

 (A) \ \A B A C+^ ^h h (B) \ \B A B C+^ ^h h

 (C) \ \B A A C+^ ^h h (D) \ \A B B C+^ ^h h

10. n(A) = 20 ,  n(B) = 30 , ( )n A B, =  40 F¦nÂ ( )n A B+  =
 (A)  50 (B)  10 (C)  40 (D)  70.

11. { ( x , 2), (4, y ) }F¶Xv A\\yX ^e\s¯ kqNn¸n¡p¶p. F¦nÂ ( , )x y  F¶Xv

 (A)  (2, 4) (B)  (4, 2) (C)  (2, 2) (D)  (4, 4)

12. { (7, 11), (5, a ) }F¶Xv Ønc ^e\s¯ kqNn¸n¡p¶p. F¦nÂ ‘a ’ bpsS aqeyw

 (A)  7 (B)  11 (C)  5 (D)  9

13. ( )f x  = 1 x-^ h  F¶Xv N   Â \n¶v Z  tebv¡pÅ ^e\amWv. F¦nÂ  f  sâ cwKw

 (A)  { 1}               (B)  N  (C) { 1, – 1 } (D) Z

14. f  = { (6, 3), (8, 9), (5, 3), (–1, 6) }F¦nÂ 3 sâ _nw_w

 (A)  5 , –1 (B)  6 , 8 (C)  8 , –1 (D)  6 , 5.

15. A  = { 1, 3, 4, 7, 11 },   B  = {–1, 1, 2, 5, 7, 9 } IqSmsX :f A B"  F¶Xv  

 f  = { (1, –1), (3, 2), (4, 1), (7, 5), (11, 9) }. F¦nÂ f  Hcp

 (A)  One -one ^e\w    (B) Subjective ^e\w  (C)  Bijective ^e\w  (D)   ^e\aÃ
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4

2

16

25

2

4

5

C D
f

16. 

     X¶n«pÅ Nn{Xw kqNn¸n¡p¶Xv

 (A)  Subjective ^e\w  (B)  Hcp Ønc^e\w

 (C)  One-one ^e\w (D)  ^e\aÃ

17. A  = { 5, 6, 7 }, B  = { 1, 2, 3, 4, 5 }IqSmsX :f A B"   F¶Xv  ( )f x x 2= - F¶v            

\nÀÆNn¨ncn¡p¶p f  sâ cwKw 

 (A)  { 1, 4, 5 }  (B)  { 1, 2, 3, 4, 5 }        (C)  { 2, 3, 4 }     (D)  { 3, 4, 5 }

18. ( )f x x 52
= + F¦nÂ ( )f 4-  = 

 (A)  26 (B)  21 (C)  20 (D)  –20

19. ^e\¯nsâ cwKw Hcp GIm¦KWw. F¦nÂ AXv 

 (A)  Ønc ^e\w  (B)  A\\yX ^e\w  
 (C)  bijective ^e\w  (D)  Hcp one-one ^e\w

20. :f A B"  Hcp bijective ^e\hpw n(A) = 5 Dw BsW¦nÂ n(B)  =
 (A)  10 (B)  4 (C)  5 (D)   25

  KW§Ä
q  hyàambn \nÀÆNn¡s¸« hkvXp¡fpsS tiJcWamWv Hcp KWw.

	 	 KW§fpsS tbmKw {Iahn\ntabhpw kwtbmP\hpamWv.

 		KW§fpsS kwKaw {Iahn\ntabhpw kwtbmP\hpamWv.

 		KW§fpsS hyXymkw {Iahn\ntabaÃ.

 		KW§Ä ]ckv]cw hnbpàamsW¦nÂ AhbpsS hyXymkw kwtbmP\amWv.

q hnXcW \nba§Ä     A B C A B A C, + , + ,=^ ^ ^h h h    

       A B C A B A C+ , + , +=^ ^ ^h h h

q KWhyXymk§Ä¡pÅ UntamÀK³ \nba§Ä

    \A B C,^ h  = \ \A B A C+^ ^h h         \A B C+^ h = \ \A B A C,^ ^h h

q ]qcIKW§Ä¡pÅ UntamÀK³ \nba§Ä

   ' ' 'A B A B, +=^ h           	 ' ' 'A B A B+ ,=^ h

q    KWtbmK§fpsS KW\kwJym kq{Xw

    ( ) ( ) ( ) ( )n A B n A n B n A B, += + -

             n A B C, ,^ h      
   = n A n B n C n A B n B C n A C n A B C+ + + + ++ + - - - +^ ^ ^ ^ ^ ^ ^h h h h h h h.

HmÀ½nt¡Êh
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^e\§Ä

q A , B  F¶nhbpsS ImÀ«ojy³ KpW\^ew

 A B#  = ,a b a A b Band; ! !^ h" , IqSmsX ,a b a A b Band; ! !^ h" ,

q A  bnÂ \n¶v  B  tebv¡pÅ R  F¶ _Ôw  A B# bpsS iq\yaÃm¯ D]KWamWv.   

 AXmbXv  R A B#3 .

q Xmsg¸dbp¶ \n_Ô\IÄ A\pkcn¨mÂ :f X Y"  F¶Xv Hcp ^e\amWv.   

 FÃm x X!  epw, Htcsbmcp y Y!  ambn _Ôn¨n«pÊ v.

q Hmtcm ^e\t¯bpw Hcp {Km^v sImÊ v {]Xn\n[oIcn¡mhp¶XmWv. s]mXphmbn AXnsâ  

hn]coXw icnbmIWsa¶nÃ.

q Hmtcm ew_tcJbpw {Km^nÂ Hcp _nµphnÂ {]XntOZn¨mÂ AXv Hcp ^e\ambncn¡pw.

q Hcp ^e\s¯

  {IatPmUnIfpsS KWw  A¼Sbmf Nn{Xw     ]«nImcq]w    {Km^v F¶n§s\ 

hnhcn¡mw.

q tamUpekv AsÃ¦nÂ tIhe aqey^e\w y  = | x | F¶v \nÀÆNn¡mw.

     if
x

x x

x x

0

0if 1

$
=

-
'  

q Nne Xcw ^e\§Ä

   One-one ^e\w         ( hyXykvX AwK§Ä¡v hyXykvX {]Xn_nw_w DÊ v.)
      (C³PIväohv ^e\w)

            Onto ^e\w            (cwKhpw klaWvUehpw kaamWv)
      (kÀPIväohv ^e\w)

            Bijective ^e\w      (One-one Dw Onto Dw BWv )

  Ønc ^e\w   (cwKw Hcp GImwK KWw)

  A\\yX ^e\w  (Hmtcm \nt£]hpw AtX coXnbnÂ XpScp¶p)

\n§Ä¡dnbmtam?

   USA bnse Clay Mathematics Øm]\w 2000 Â {]Øm]n¨ Ggv {]iv\§fmWv  Millennium 
Prize problems. 2010 BKÌv hsc AhbnÂ Bdv {]iv\§Ä¡v \nÀ²mcWw IsÊ¯nbn«nÃ. 

Hcp {]iv\¯nsâ icnbmb \nÀ²mcW¯n\v Øm]\w US  $1000,000 AhmÀUv \ÂIp¶XmWv. 

Poincare A\pam\w am{XamWv 2010 Â djy³ imkv{XÚ\mb Girigori Perelman  \nÀ²mcWw 

sNbvXXv. F¶mÂ At±lw AXn\pff AhmÀUv \nckn¡pIbmWv sNbvXXv. 

   Hcp{]kvXmh\ sXfnbn¡s¸SpItbm sXfnbn¡s¸SmXncn¡pItbm sN¿p¶Xphsc AXns\   

A\pam\w F¶p ]dbp¶p.

if
x

x x

x x

0

0if 1

$
=

-
'

,
,
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22

enbm\mÀtUm ]nkmt\m 
(^nt_m\m¨n)

(1170-1250)

Cäen

       B[p\nI KWnX imkv{X¯ns\        

]p\ÀPohn¸n¡m³ ^nt_m\m¨n Hcp 

apJy ]¦v hln¨ncp¶p.

       At±lw  I Êp]nSn¡m¯Xpw 

F¶mÂ DZmlcWambn D]tbmKn¨ 

Xpamb Hcp kwJym{Iaw At±l¯n 

\ptijw ^nt_m\m¨n kwJyIÄ 

F¶dnbs¸«Xn\mÂ B[p\nI 

KWnXimkv{XÚ³amÀ¡nSbnÂ 

At±lw {]ikvX\mbn.

apJhpc 

A\p{Ia§Ä

Iq«pkam´c A\p{Iaw (A.P.)

KpW\ {Iam\p]mX A\p{Iaw (G.P.)

t{iWnIÄ

hmkvXhnI kwJyIfpsS 
A\p{Ia§fpw t{iWnIfpw

2.1   apJhpc

     Cu A[ymb¯nÂ hmkvXhnI kwJyIfpsS A\p{Ia§tfbpw 

t{iWnItfbpw Ipdn¨v ]Tn¡mw. KWnX imkv{X¯nÂ Hcp kpZoÀLamb 

Ncn{Xw Dff ASnØm\ KWnX D]m[nIfmWv A\p{Ia§Ä. Ah 

]e Bib hnIk\¯nsâ D]m[nIÄ am{XaÃ, bYmÀ° PohnX 

kmlNcy§sf KWnXhÂ¡cn¡m\pÅ D]m[nIfpamWv.

 N , R  F¶o A£c§Ä bYm{Iaw [\]qÀ®m¦§fpsS 

KWw, hmkvXhnI kwJyIfpsS KWw F¶Xv HmÀ½n¡pI. Xmsg 

sImSp¯ncn¡p¶ \nXyPohnXs¯ Bkv]Zam¡nbpÅhsb \ap¡v               

]cnKWn¡mw. 

 (i) Hcp kwLw ISRO imkv{XÚ·mÀ kap{Z\nc¸nÂ \n¶pw                  

D]{Kl¯nsâ Dbcs¯ {Iaamb CSthfIfnÂ \nÝnX kab§fnÂ           

\nco£n¨v tcJs¸Sp¯p¶p.

 (ii) sdbnÂth a{´nk` sNss¶bnÂ tI{µ dbnÂth \

nebs¯ Hmtcm Znhkhpw D]tbmKn¡p¶ BfpIfpsS F®s¯ IÊ p]

nSn¡m³ Xocpam\n¨p. AXn\mÂ, tI{µ sdbnÂth \neb¯nÂ Znhtk\                        

{]thin¡p¶ BfpIfpsS F®w 180 Znhk§Ä¡v tcJs¸Sp¯n.

 (iii) H³]Xmw Xc¯nse PnÚmkphmb Hcp hnZymÀ°n                    
5 = 2.236067978g  F¶ A]cntab kwJybnse Zimwi ̀ mK¯nsâ 

FÃm A¡§tfbpw IÊ p]nSn¡p¶XnÂ XmÂ¸cys¸«v, Ahsb C§s\ 

FgpXn: 2, 3, 6, 0, 6, 7, 9, 7, 8, g  

 (iv) Hcp hnZymÀ°n Awiw 1 Â \n¶v Bcw`n¡p¶ FÃm [\ 

`n¶§tfbpw IÊ p]nSn¡p¶XnÂ XmÂ¸cys¸«v, Ahsb C§s\ FgpXn 

:1, , , , ,
2
1

3
1

4
1

5
1 g

 (v) Hcp KWnX A²ym]nI Xsâ ¢mÊnse hnZymÀ°nIfpsS                            

t]cns\ A£camem{Ia¯nÂ FgpXn AhcpsS amÀ¡pIsf C§s\             

FgpXn : 75, 95, 67, 35, 58, 47, 100, 89, 85, 60. . 

Mathematics is the Queen of  Sciences, and arithmetic  
is the Queen of  Mathematics - C.F.Gauss    
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 \nÀÆN\w

(vi)   AtX A²ym]nI AtX hnhc§sf BtcmlW{Ia¯nÂ C§s\ FgpXn :      

  35, 47, 58, 60, 67, 75, 85, 89, 95, 100. .   

 apIfnse Hmtcm DZmlcW§fnepw , hmkvXhnI kwJyIfpsS Nne KWs¯ Nne {Ia§fnÂ  

]«nIbn«pÊ v.

 (iii), (iv) F¶o ]«nIbnÂ ]Z§fpsS F®w A\´amWv.  (i), (ii), (v), (vi) F¶nhbnÂ ]Z§Ä                          

]cnanXamWv ;  F¶mÂ (v), (vi) F¶nhbnÂ Htc KW¯nepÅ kwJyIÄ hyXykvX {Ia¯nemWv. 

 2.2  A\p{Ia§Ä

hmkvXhnI kwJyIfpsS A\p{Iaw F¶Xv hmkvXhnI kwJyIsf Nne {Ia§fnÂ {IaoIcn¡p¶Xv AsÃ¦nÂ 

]«nIbnSp¶XmWv. 
(i)  Hcp A\p{Ia¯nse ]Z§Ä ]cnanXamsW¦nÂ Ahsb ]cnanX A\p{Iaw F¶p ]dbp¶p. 
(ii)  Hcp A\p{Ia¯nse ]Z§Ä A\´amsW¦nÂ Ahsb A\´ A\p{Iaw F¶p ]dbp¶p.

 Hcp ]cnanX A\p{Ias¯   : , , , ,S a a a an1 2 3 g  AsÃ¦nÂ { }S a
j j

n

1
=

=
 F¶pw Hcp A\´ 

A\p{Ias¯  : , , , , , { }S a a a a S aor
n j j1 2 3 1

g g =
3

=
 AsÃ¦nÂ : , , , , , { }S a a a a S aor

n j j1 2 3 1
g g =

3

=
  F¶pw Ipdn¡p¶p. ChnsS a

k
 

F¶Xv A\p{I¯nse kþmw ]Zs¯ Ipdn¡p¶p. DZmlcWambn, A\p{Ia¯nse BZy]Zw a
1
F¶pw 

7þmw ]Zw a
7
F¶pw Ipdn¡p¶p.

 apIfnse DZmlcW§fnÂ (i), (ii), (v), (vi) F¶nh ]cnanX A\p{Ia§fpw, (iii), (iv) F¶nh 

A\´ A\p{Ia§fpamWv.

 kwJyIfpsS tiJcWs¯ Hcp A\p{Iaambn ]«nIbnSpt¼mÄ, A\p{Ia¯nepÅ ]Z§Ä BZy]Zw, 

cÊmw ]Zw, aq¶mw ]Zw, ........ F¶n§s\ Adnbs¸Sp¶p. 

 A\p{Ia§fpsS Nne DZmlcW§sf \mw CXn\p ap¼v IÊ phtÃm. Xmsgs¡mSp¯ Nne DZmlcW§Ä 

IqSpXembn \ap¡v ]cnKWn¡mw. 

 (i) 2, 4, 6, 8, g , 2010.    (]Z§Ä ]cnanXamWv) 
(ii) 1, -1, 1, -1, 1, -1, 1, g  .       (]Z§Ä 1, þ1 \pw CSbnÂ hyXnNen¡p¶p)

(iii)   , , , , .r r r r r             (Ønc A\p{Ia§Ä)

(iv) 2, 3, 5, 7, 11, 13, 17, 19, 23, g  .   (FÃmw A`mPykwJyIfptSbpw ]«nI)

(v) 0.3, 0.33, 0.333, 0.3333, 0.33333, g  (]Z§Ä A\´amWv)

 (vi) S a
n 1

= 3" , ,  ChnsS an = 1AsÃ¦nÂ 0  F¶Xv Hcp \mWb¯nsâ nþmw tSmknsâ ^ew                          
Xe  AsÃ¦nÂ ]qhv In«p¶Xv. 

  apIfnÂ sImSp¯ DZmlcW§fnÂ (i), (iii) F¶nh ]cnanX A\p{Ia§fpw, tijapÅ 

A\p{Ia§Ä A\´ A\p{Ia§fpamWv.  (i) apXÂ (v) hscbpÅ DZmlcW§fnÂ, ]«nIbnÂ Hcp                   

\nÝnXamb amXrI AsÃ¦nÂ \nbaw  DÅXn\mÂ, A\p{I¯nse GsX¦nepw ]Z¯nsâ {]tXyI Øm\w 

IÊ p]nSn¡m³ \ap¡v km[n¡pw. 
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F¶mÂ (vi)Â Hcp {]tXyI ]Zw GsX¶v ap³Iq«n ]dbm³ km[n¡nÃ. F¦nepw, AXv 1 AsÃ¦nÂ 0 F¶v 

\ap¡v Adnbmhp¶XmWv. ChnsS \mw D]tbmKn¨ amXrI F¶ hm¡nsâ AÀ°w A\p{Ia¯nse apt¼ 

hcp¶ ]Z§fpsS Adnhns\ ASnØm\am¡n  nþmw ]Zw Xncn¨dnbp¶p F¶XmWv. s]mXphmbn A\p{Ia§sf 
^e\§fmbn ImWm³ Ignbp¶XmWv. 

2.2.1  A\p{Ia§sf ^e\§fmbn ImWÂ
 Hcp ]cnanX hmkvXhnI A\p{Iaw   , , , ,a a a an1 2 3 g  AsÃ¦nÂ  { }S a

j j

n

1
=

=
s\ 

, 1,2,3, , .f k a k n
k

g= =^ h  F¶v \nÀÆNn¡s¸« : {1,2,3,4, , }f n R"g  F¶ Hcp ^e\ambn 

ImWmw.

Hcp A\´ hmkvXhnI A\p{Iaw   , , , , , { }a a a a S aor
n j j1 2 3 1

g g =
3

=
AsÃ¦nÂ  , , , , , { }a a a a S aor
n j j1 2 3 1

g g =
3

=
s\ ,g k a k N

k
6 !=^ h  

F¶v \nÀÆNn¡s¸«  :g N R" F¶ Hcp ^e\ambn ImWmw. 

 NnÓw  6 AÀ°am¡p¶Xv FÃmän\pw F¶mWv. Hcp A\p{Iaw a
k 1

3" , bnse s]mXp]Zw a
k
 

X¶ncp¶mÂ ]qÀ® A\p{Iaw \ap¡v cq]oIcn¡mhp¶XmWv.

 C§s\, aWvUew \nÊÀ¤ kwJyIfpsS { 1, 2, 3, g  } F¶ KWhpw AsÃ¦nÂ \nkÀ¤ kwJyIfpsS 

Nne D]KWhpw, ]cnkcw hmkvXhnI kwJyIfpsS D]KWhpw Bbn«pÅ Hcp ^e\amWv Hcp A\p{Iaw.

 Hcp ^e\w Hcp A\p{Iaambncn¡Wsa¶nÃ. DZmlcWambn  ( ) ,f x x x2 1 R6 != +  F¶v X¶n«pÅ  
 :f R R$  F¶ ^e\w Hcp A\p{IaaÃ, Fs´¶mÂ Cu ^e\¯nsâ ]cnkc¯nse ]Z§sf 

 A\p{Ia§fmbn {IaoIcn¡m³  km[yaÃ. IqSmsX, f sâ aWvUew N  AsÃ¦nÂ N  sâ Hcp D]KWw  
 { , , , }n1 2 g AÃ.

DZmlcWw 2.1 

Hcp A\p{Ia¯nsâ  þmw ]Zw c
n n n

6

1 2 1
n
=

+ +^ ^h h , n N6 ! F¦nÂ BZys¯ aq¶p ]Z§Ä 
FgpXpI

\nÀ²mcWw               c
n n n

6

1 2 1
n
=

+ +^ ^h h
 , 

n N6 !

   ,n 1=   F¦nÂ      c
1
 =  

6

1 1 1 2 1 1+ +^ ^^h h h  = 1.

      ,n 2=   F¦nÂ      c
2
 =  

6

2 2 1 4 1+ +^ ^h h  =  
6

2 3 5^ ^h h = 5.

        ,n 3=  F¦nÂ       c
3
=  

6

3 3 1 7+^ ^h h  =  
6

3 4 7^ ^ ^h h h  = 14.
 AXmbXv, A\p{Ia¯nse BZys¯ aq¶p ]Z§Ä 1, 5, 14  BWv. 

apIfnse DZmlcW¯nÂ, s]mXp]Z¯n\v Hcp kq{Xw X¶Xn\mÂ GXv {]tXyI ]Zt¯bpw IÊ p]nSn¡m³ 
km[n¨p. Xmsgs¡mSp¯ncn¡p¶ DZmlcW¯nÂ, Hcp A\p{Ia¯ns\ asämcp coXnbnÂ cq]oIcn¡p¶Xp 
ImWmw.  

DZmlcWw 2.2

 Xmsgs¡mSp¯n«pÅ Hmtcm A\p{Ia§fptSbpw BZys¯ A©p cq]§Ä FgpXpI.

 (i) 1,a
1
=-      , 1a

n

a
n

2n
n 1 2=
+
- ,  n N6 !  

 (ii) 1F F
1 2
= =   ,    , 3,4, .F F F n

n n n1 2
g= + =

- -
 

, 3,4, .F F F n
n n n1 2

g= + =
- -
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\nÀ²mcWw

(i)    1a1 =-   ,   , 1a
n

a
n

2
1

n
n 2=
+
-

                   a
2
 = a

2 2
1

+
 = 

4
1-

          a
3
 =  

a

3 2 5
4
1

20
12

+
=

-
=-

          a
4
 =  

a

4 2 6
20
1

120
13

+
=

-
=-

          a
5
 =  

a

5 2 7
120
1

840
14

+
=

-
=-

 `   A\p{Ia¯nse Bhiys¸« ]Z§Ä 1, , ,
4
1

20
1

120
1- - - - , 

840
1-  BWv

(ii)   1F F
1 2
= =  , , 3,4,5,F F F nfor

n n n1 2
g= + =

- -
 n N6 !, 3,4,5,F F F nfor

n n n1 2
g= + =

- -

  1, 1F F
1 2
= =

        1 1 2F F F
3 2 1
= + = + =

  2 1 3F F F
4 3 2
= + = + =          

  3 2 5F F F
5 4 3
= + = + =

 `   A\p{Ia¯nse BZys¯ A©p ]Z§Ä 1,  1,  2,  3,  5 BWv

  1F F
1 2
= =   ,  ,F F F

n n n1 2
= +

- -
 3,4,n g= F¶ A\p{Ias¯ 

^nt_m\m¨n A\p{Iaw F¶p ]dbp¶p. CXnsâ ]Z§Ä 1, 1, 2, 3, 5, 8, 13, 
21, 34, g .BWv. Hcp kqcyIm´n¸qhnÂ hn¯pIsf {IaoIcn¨ncn¡p¶Xpt]m 

sebpÅ ^nt_m\m¨n A\p{Iaw {]IrXnbnÂ ImWp¶pÊ v. Hcp kqcyIm´n¸qhnÂ 

kÀ¸nfmIrXnbnÂ (spiral) FXnÀZnibnÂ ImWs¸Sp¶ hn¯pIfpsS F®w  

^nt_m\m¨n A\p{Ia¯nepff ASp¯Sp¯ kwJyIfmIp¶p.

A`ymkw 2.1 

1.  Xmsg X¶ncn¡p¶ s]mXp ]Z§fpff A\p{Ia§fpsS BZys¯ aq¶v ]Z§Ä FgpXpI  

 (i) a n n

3

2
n
=

-^ h        (ii) 3c 1
n

n n 2
= -

+
^ h  (iii) z n n

4

1 2
n

n

=
- +^ ^h h

2.   n þmw ]Z§Ä X¶n«pÅ A\p{Ia§fnÂ kqNn¸n¨n«pÅ ]Z§Ä ImWpI

 (i)    ; ,a
n
n a a
2 3

2
n 7 9
=

+
+   (ii)   2 ; ,a n a a1 1

n

n n 3

5 8
= - +

+
^ ^h h  

 (iii)  2 3 1; ,a n n a a
.n

2

5 7= - +  (iv)   ( 1) (1 ); ,a n n a a
n

n 2

5 8
= - - +
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\nÀÆN\w

3.    
( ),

,a

n n

n

n
3

1

2
n 2
=

+

+
*  

 F¶v \nÀÆNn¡s¸« A\p{Ia¯nsâ 18þmw, 25þmw ]Z§Ä ImWpI

4.   ,

( ),
b

n

n n 2n

2

=
+

)

 F¶v \nÀÆNn¡s¸« A\p{Ia¯nsâ 13þmw, 16þmw ]Z§Ä ImWpI.

5.       2, 3a a a
1 2 1
= = +  , 2 5 2a a nfor

n n 1
2= +

-
, 2 5 2a a nfor

n n 1
2= +

-

 F¶ A\p{Ia¯nsâ BZys¯ A©p ]Z§Ä ImWpI

6.   1a a a
1 2 3
= = =  , a a a

n n n1 2
= +

- -
 ,  n 32 .

 F¶ A\p{Ia¯nsâ BZys¯ Bdp ]Z§Ä ImWpI

2.3  Iq«pkam´c A\p{Iaw AsÃ¦nÂ Iq«pkam´c t{]m{Kj³ (A.P.)
  Cu `mK¯nÂ Nne khntijXcw A\p{Ia§sf \ap¡v ImWmw.

  a a d
n n1

= +
+

, n N!  , d Hcp Øncm¦w, F¦nÂ , , , , ,a a a a
n1 2 3

g g   
  F¶ Hcp A\p{Ias¯ Iq«pkam´c A\p{Iaw F¶p ]dbp¶p. ChnsS  a

1
s\ BZy]Zsa¶pw,

  Øncm¦w d sb s]mXp hyXymksa¶pw ]dbp¶p. Hcp Iq«pkam´c A\p{Ias¯ Iq«pkam´c                  

  t{]m{Kj³ F¶pw ]dbp¶p.

DZmlcW§Ä

   (i)  2, 5, 8, 11, 14, g   Hcp A.P. bmWv , Fs´¶mÂ  a1 = 2,  s]mXphyXymkw  d = 3.

 (ii) -4, -4, -4, -4, g    Hcp A.P. bmWv , Fs´¶mÂ  a1 = -4 ,  d = 0. 

 (iii) 2, 1.5, 1, 0.5, 0, 0.5, 1.0, 1.5,g- - -  Hcp A.P. bmWv , Fs´¶mÂ  a1 = 2, d =  -0.5.

Hcp A.P.  bpsS s]mXpcq]w 

 Hcp A.P.  bpsS s]mXpcq]w \ap¡v a\Ênem¡mw. Hcp Iq«pkam´c A\p{Iaw { }a
k k 1

3

=
 bnse                 

BZy]Zw  a,  s]mXphyXymkw d F¶ncn¡s«.

At¸mÄ      a a
1
=   ,  a a d

n n1
= +

+
 ,  n N6 ! .

    n = 1, 2, 3   bv¡v ,

                                    
( )

( ) ( )

( ) ( )

a a d a d a d

a a d a d d a d a d

a a d a d d a d a d

2 1

2 3 1

2 3 4 1

2 1

3 2

4 3

= + = + = + -

= + = + + = + = + -

= + = + + = + = + -

 Cu amXrI XpSÀ¶mÂ nþmw ]Zw a
n
F¶Xv                               

                            [ ( 2) ] ( 1) .a a d a n d d a n d
n n 1
= + = + - + = + -

-

Cc«kwJy BsW¦nÂ 

HäkwJy BsW¦nÂ 

( ),

, .

if and even

if and odda

n n n n

n

n n n

3

1

2
is
is

N

Nn 2

!

!=

+

+
*

, n Cc«kwJy BsW¦nÂ 

, n HäkwJy BsW¦nÂ 

( ),

, .

if and even

if and odda

n n n n

n

n n n

3

1

2
is
is

N

Nn 2

!

!=

+

+
*



2. hmkvXhnI kwJyIfpsS A\p{Ia§fpw t{iWnIfpw 39

Ipdn¸v

      A§s\,  ( 1)a a n d
n
= + - ,   n N6 ! n N! .

 AXn\mÂ,  Hcp  A.P. F¶Xv 

                  , , 2 , 3 , , ( 1) , ,a a d a d a d a n d a ndg g+ + + + - +    F¶v ImWmw.                                       

 AXmbXv , Hcp Iq«pkam´c A\p{Ia¯nsâ s]mXphmb ]Z¯nsâ kq{Xw                                    
       ( 1)t a n d

n
= + -   , n N6 !  n N! . 

  (i)    Hcp A\p{Iaw Hcp ]cnanX A\p{Iahpw BImsa¶Xv HmÀ½n¡pI. AXn\mÂ, Hcp A.P. bnÂ n ]Z§Ä      

   am{XamWv DÅsX¦nÂ Ahkm\]Zw l a n d1= + -^ h

  (ii)   l a n d1= + -^ h F¶Xns\  1n
d

l a= - +` j F¶pw FgpXmw. CXv BZy]Zw, Ahkm\w ]Zw,       

   s]mXphyXymkw F¶nh X¶ncp¶mÂ ]Z§fpsS F®w IÊ p]nSn¡m³ klmbn¡p¶p. 

  (iii) Hcp A.P.bnse ASp¯Sp¯pÅ aq¶v ]Z§Ä , ,m d m m d- + . ChbpsS s]mXphyXymkw d

  (iv) Hcp A.P. bnse ASp¯Sp¯pÅ \mev ]Z§Ä  3 , , , 3m d m d m d m d- - + +   ChbpsS  

 s]mXphyXymkw 2d

  (v) Hcp A.P. bnse Hmtcm ]Z¯nt\mSpw Hcp Øncm¦w Iq«pItbm, Hmtcm ]Z¯nÂ \n¶pw Hcp Øncm¦w  

 Ipdbv¡pItbm sNbvXmÂ AXv Hcp A.P. bmbncn¡pw.

  (vi) Hcp A.P. bnse Hmtcm ]Zt¯bpw Hcp ]qPyaÃm¯ Øncm¦w sImÊ v KpWn¡pItbm lcn¡pItbm  

         sN¿pt¼mÄ In«p¶Xpw Hcp A.P. Xs¶bmbncn¡pw.

DZmlcWw 2.3

 Xmsgs¡mSp¯n«pÅ A\p{Ia§fnÂ A.P. Gh  ? 

 (i)  , , ,
3
2

5
4

7
6 g  .    (ii) , , , .m m m3 1 3 3 3 5 g- - -

\nÀ²mcWw

(i)  X¶n«pÅ A\p{Ia¯nse nþmw ]Zw, ,t n N
n

d  F¶ncn¡s«.

 `     t
1
 = ,

3
2  ,t t

5
4

7
6

2 3
= =  

     t t
2 1
-  = 

5
4

3
2-  = 

15
12 10-   =  

15
2

        t t
3 2
-  = 

7
6

5
4-  = 

35
30 28-  = 

35
2

    t t
2 1
-  t t

3 2
= -Y ,  BbXn\mÂ, X¶n«pÅ A\p{Iaw Hcp A.P. AÃ

(ii)    , , , .m m m3 1 3 3 3 5 g- - -   

 ChnsS  t
1
 = 3 1, 3 3, 3 5,m t m t m

2 3
g- = - = - . 

 `    t t
2 1
-  = (3 3) (3 1) 2m m- - - =-  

    t t
3 2
-  = (3 5) (3 3) 2m m- - - =-

           AXn\mÂ X¶n«pÅ A\p{Iaw Hcp A.P. bmWv CXnsâ BZy]Zw 3m–1, s]mXphyXymkw –2 BIp¶p.  
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DZmlcWw 2.4

 A.P. bpsS BZy]Zhpw, s]mXphyXymkhpw ImWpI 

 (i) 5, 2, 1, 4,g- - .    (ii)   , , , , ,
2
1

6
5

6
7

2
3

6
17g

\nÀ²mcWw

(i) BZy]Zw  ,a 5=  s]mXphyXymkw  d  = 2 5- = 3- .

(ii) a
2
1= , s]mXphyXymkw d  = 

6
5

2
1-  =  

6
5 3-  = 

3
1  .

DZmlcWw 2.5

  20,19 ,18 ,
4
1

2
1 g  F¶ Iq«pkam´c A\p{Ia¯nsâ ]Zw  tn Hcp EWkwJybmIm\pff 

nþsâ Gähpw sNdnb [\]qÀ®m¦w ImWpI.

\nÀ²mcWw   ,a 20=  d  = 19
4
1 20-  = 

4
3- . 

 BZys¯ [\ ]qÀ®m¦w  n, 0t
n
1 . IÊ p]nSnt¡ÊXpÊ v.   

          CXv   ( )a n d1 01+ -  sNdnb n N! \p \nÀ²mcWw ImWp¶Xn\p kaamWv.

 AXmbXv      20 0n 1
4
3 1+ - -^ `h j  sNdnb  n N! \p \nÀ²mcWw sN¿p¶Xv.

     n 1
4
3- -^ `h j 201-

           (   ( 1) 20n
4
3

# 2-       (aAkaoIcW¯nsâ Ccphi§fpw -1sImÊ v KpWn¨Xn\mÂ)

  `  n 1-  20 26
3
4

3
80

3
2

#2 = =

  26 1n
3
22 + ,  2 .n 7

3
2 27 662 =

 AXmbXv , AkaoIcWs¯ Xr]vXnbm¡p¶ sNdnb [\]qÀ®m¦w  .n 28=   

  `  Iq«p kam´c A\p{Ia¯nÂ BZys¯ EWkwJybpff ]Zw, 28 BIp¶Xv  t28  BWv. 

DZmlcWw 2.6

 Hcp ]qt´m«¯nÂ BZys¯ hcnbnÂ 23 tdmkms¨SnIÄ, cÊmas¯ hcnbnÂ 21, aq¶mas¯ hcnbnÂ 

19... F¶n§s\ XpScp¶p. Ahkm\s¯ hcnbnÂ 5 tdmkms¨SnIfpsÊ¦nÂ ]q´m«¯nÂ F{XhcnIfpÊ v ? 

\nÀ²mcWw  ]qt´m«¯nse hcnIfpsS F®w n F¶ncn¡s«. 1, 2, 3, ...., n hcnIfnepff tdmkms¨SnIfpsS 

F®w 23, 21, 19, g , 5 BWv. 

   ChnsS  2 2, , .fort t k n
k k 1

g- =- =
-

 , 2 2, , .fort t k n
k k 1

g- =- =
-

 AXn\mÂ  23, 21, 19, g , 5 F¶ A\p{Iaw Hcp A.P. bnemWv.  
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         ,a 23=  ,d 2=- ,  l 5= .   

  ` n  = 
d

l a 1- +  = 
2

5 23 1
-
- +   = 10.

  AXn\mÂ, ]qt´m«¯nÂ 10 hcnIfpÊ v 

DZmlcWw 2.7

  Hcp hyàn 2010 Â hmÀjnI i¼fw ` 30000 \v tPmenbnÂ tNÀ¶p. i¼f hÀ²\hv Hmtcm 

hÀjhpw ` 600 BW¦nÂ GXv hÀjamWv At±l¯n\v hmÀjnI i¼fw ` 39000 e`n¡p¶Xv ?  

\nÀ²mcWw  hyànbpsS hmÀjnI i¼fw `39000 Â F¯p¶Xv  nþmw hÀjamsW¶v k¦Â¸n¡pI. 

    2010,2011, 2012, g , [2010 +( )n 1- ]Â AbmfpsS i¼fw bYm{Iaw `30,000,   

    `30,600, `31,200, g  ,  `39000  BWv. 

 i¼f§fpsS A\p{Iaw Hcp A.P. cq]oIcn¡p¶p F¶Xp {i²n¡pI  

 Hmtcm ]Zt¯bpw 100 sImÊ v lcn¨mÂ  300, 306, 312, g , 390 F¶ A.P. In«p¶p.  

   a = 300,  d = 6,  l = 390.

  n  = 
d

l a 1- +

   = 1
6

390 300- +  = 1
6
90 +   = 16 

 AXmbXv, hyànbv¡v hmÀjnI i¼fw  ` 39,000e`n¡p¶Xv 16þmas¯ hÀjamWv

  `  2025 Â At±l¯n\v hmÀjnI i¼fw  ` 39,000 e`n¡pw.

DZmlcWw 2.8

 aq¶p kwJyIfpsS Awi_Ôw   2 : 5 :7. cÊ mat¯XnÂ \n¶pw 7 Ipd¨mÂ In«p¶ kwJy, aq¶mas¯ 

kwJy F¶nh Hcp Iq«pkam´c A\p{Iaw cq]oIcn¡p¶psh¦nÂ B kwJyItfh ? 

\nÀ²mcWw kwJyIÄ  2 ,5 , 7x x x ,( x 0! ) F¶ncn¡s«. X¶n«pÅ hnhc§fnÂ \n¶v 2 , 5 7, 7x x x-  Hcp 

A.P. bnemWv. 

 `   2 ( )x x x x5 7 7 5 7- - = - -^ h    (  3 7x x2 7- = +   (   x  =  14.

  Bhiys¸« kwJyIÄ   28, 70, 98 BIp¶p.

A`ymkw  2.2

1.  Hcp A.P. bnse BZy]Zw 6, s]mXphyXymkw 5 . A.P. bpw s]mXphyXymkhpw ImWpI

2. 125, 120, 115, 110, g  F¶ A.P. bpsS s]mXphyXymkhpw 15þmw ]Zhpw ImWpI

3. 24, 23 , 22 , 21 , .
4
1

2
1

4
3 g  F¶ Iq«pkam´c A\p{Ia¯nÂ 3 F{Xmw ]ZamWv  ?   
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4. , 3 , 5 , .2 2 2 g  F¶ A.P. bpsS 12þmw ]Zw ImWpI.

5. 4, 9, 14, g  F¶ A.P. bpsS 17þmw ]Zw ImWpI 

6. Xmsgs¡mSp¯ Iq«pkam´c t{iWnIfnÂ F{X]Z§fpÊ v. 

 (i) 1, , , , .
6
5

3
2

3
10g- - -   (ii)  7, 13, 19, g , 205.

7. Hcp A.P. bpsS 9þmw ]Zw ]qPyamsW¦nÂ AXnsâ 19þmw ]Z¯nsâ Cc«nbmWv. 29þmw ]Zw F¶v 

sXfnbn¡pI

8. Hcp A.P. bpsS 10, 18þmw ]Z§Ä bYm{Iaw 41, 73  BWv. 27þmw ]Zw ImWpI 

9. Xmsg sImSp¯n«pÅ cÊ v A.P. IfpsS nþmw ]Z§Ä kaamWv. n ImWpI. 

 1, 7, 13, 19,g  IqSmsX  100, 95, 90, g .

10. 13 sImÊ v \ntÈjw lncn¡mhp¶ cÊ¡kwJyIÄ F{X ?

11. Hcp Sn.hn. \nÀ½mXmhv Ggmw hÀjw 1000 Sn.hn Ifpw, ]¯mw hÀjw 1450 Sn.hn. Ifpw 

 \nÀ½n¡p¶p. Hmtcm hÀjhpw \nÀ½mWw Hcp \nÝnX kwJybnÂ Dbcp¶p F¶v k¦ev]n¡pI.

 BZyhÀjhpw, ]Xn\©mw hÀjhpw \nÀ½n¨ Sn.hn.IfpsS F®w IÊp]nSn¡pI.

12. HcmÄ 640 cq] BZyamk¯nepw 720 cq] cÊ mas¯ amk¯nepw 800 cq] aq¶mas¯ amk¯nepw 

 k¼mZn¡p¶p. AbmfpsS  k¼mZyw  Cu hn[w XpSÀ¶mÂ, Ccp]¯nb©mw amkw At±l¯nsâ k¼mZyw                                           

 F´mIpw ?

13. Hcp A.P. bnse ASp¯Sp¯pÅ aq¶v ]Z§fpsS XpI 6, KpW\^ew -120. B aq¶p kwJyIÄ 

ImWpI ?

14. Hcp A.P. bnse ASp¯Sp¯pÅ aq¶v ]Z§fpsS XpI 18, AhbpsS hÀ¤§fpsS XpI 140. B 

aq¶v ]Z§Ä ImWpI

15.     Hcp A.P. bnse mþmw ]Z¯nsâ m aS§pIÄ nþmw ]Z¯nsâ n aS§n\v XpeyamWv A.P. bpsS 

(m+n)þmw ]Zw ]qPyw F¶v sXfnbn¡pI. 

16.    Hcp hyàn hÀjt´mdpw 14% km[mcW ]eni \ÂIp¶ Hcp [\ \nt£]¯nÂ 25,000 cq] 

\nt£]n¨p. Cu XpIIÄ (apXÂ+]eni) Hcp A.P. cq]oIcn¡ptam ? cq]oIcn¡psa¦nÂ 20 

hÀj§Ä¡ptijw \nt£]n¨ XpI ImWpI.

17. a, b, c F¶nh A.P. bnemsW¦nÂ ( ) 4( )a c b ac
2 2

- = -  F¶v sXfnbn¡pI.

18. a, b, c F¶nh A.P. bnemsW¦nÂ , ,
bc ca ab
1 1 1  bpw A.P. emsW¶v sXfnbn¡pI.

19. , ,a b c
2 2 2  F¶nh A.P. bnemsW¦nÂ , ,

b c c a a b
1 1 1
+ + +

bpw A.P. emsW¶v sXfnbn¡pI.

20. , , ,a b c x y z0 0 0
x y z

! ! != = , b ac
2
= , F¦nÂ , ,

x y z
1 1 1  F¶nh A. P. bnemsW¶v 

ImWn¡pI. 
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\nÀÆN\w

2.4 KpW\ {Iam\p]mX A\p{Iaw AsÃ¦nÂ KpW\ {Iam\p]mX t{]m{Kj³  (G.P.)

a a r
n n1

=
+

,  n N! ,  r  , , , , ,a a a a
n1 2 3

g g  Hcp Øncm¦w, F¦nÂ 

, , , , ,a a a a
n1 2 3

g gF¶ Hcp A\p{Ias¯ KpW\ {Iam\p]mX A\p{Iaw F¶p ]dbp¶p. ChnsS a
1
 

s\ BZy]Zsa¶pw, Øncm¦w r s\ s]mXp A\p]mXw F¶pw ]dbp¶p. Hcp KpW\ {Iam\p]mX A\p{Ias¯ 

KpW\ {Iam\p]mX t{]m{Kj³ F¶pw ]dbp¶p.

 KpW\ {Iam\p]mX A\p{Ia¯nse Nne DZmlcW§sf ]cnKWn¡mw.

(i)  3, 6, 12, 24,g  .
  a

n 1
3" ,  BsW¦nÂ A\p{Iaw 0

a

a
r

n

n 1 !=+ ,  n N! .

   2
3
6

6
12

12
24 0!= = =  Hcp KpW\ {Iam\p]mX A\p{IaamWv

(ii) , , , ,
9
1

27
1

81
1

243
1 g- -  .

 Ct¸mÄ  0

9
1
27
1

27
1
81
1

81
1

243
1

3
1 !

-
=

-
=

-
= - .

 
 AXpsImÊ v X¶n«pÅ A\p{Iaw Hcp KpW\ {Iam\p]mX A\p{IaamWv

Hcp G.P. bpsS s]mXpcq]w   
 Hcp KpW\ {Iam\p]mX A\p{Iaw  { }a

k k 1

3

=
bnse BZy]Zw aF¶pw, s]mXp A\p]mXw r#o F¶pw                    

k¦ev]n¡pI. 

 AXpsImÊ v,   a
1
 = a   ,  

a

a
r

n

n 1 =+    , n N! .   

 AXn\mÂ ,     a
n 1+

 = r a
n
   , n N! .

  n = 1, 2, 3  F¶nhbv¡v ,

 a2  = a r ar ar
1

2 1
= =

-

 a3  = ( )a r ar r ar ar
2

2 3 1
= = =

-

 a4  = ( )a r ar r ar ar
3

2 3 4 1
= = =

-

 Cu amXrI XpSÀ¶mÂ,

   a
n
 = ( ) .a r ar r ar

n

n n

1

2 1
= =

-

- -

 AXmbXv ,   an  = arn 1-    FÃm   n N! , F¶Xv   G.P. bnse  nþmw ]ZamWv 

 AXn\mÂ Hcp KpW\ {Iam\p]mX A\p{Iaw AsÃ¦nÂ G.P. F¶Xv 

                             , , , , , , ,a ar ar ar ar ar
n n2 3 1

g g
- .                                                

 F¶v ImWmw. AXmbXv, Hcp KpW\ {Iam\p]mX A\p{Ia¯nsâ s]mXp ]Zw ImWp¶Xn\pÅ kq{Xw. 

                                       , 1, 2, 3, .nt ar
n

n 1
g==

-
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Ipdn¸v 

 Hcp A\p{Ia¯nse BZys¯ Nne ]Z§Ä am{Xw X¶ncp¶mÂ, X¶n«pÅ A\p{Iaw Hcp KpW\ 

{Iam\p]mX A\p{IaamtWm, AÃtbm F¶v F§s\ \mw IÊ p]nSn¡pw ?

  ,
t

t
r n N

n

n 1 6 !=+ , r ]qPyaÃm¯ Øncm¦w, F¦nÂ t
n 1

3" ,   Hcp G.P. BIp¶p

    (i) Hcp A\p{Ia¯nse BZys¯ ]Zw HgnsI GsXmcp ]Zhpw AXn\p ap¼pÅ ]Zhpw X½nepÅ A\p]mZw Hcp 

]qPyaÃm¯ Øncw BsW¦nÂ, AsXmcp KpW\ {Iam\p]mX A\p{Iaambncn¡pw. 

 (ii) Hcp KpW\ {Iam\p]mX A\p{Ia¯nsâ Hmtcm ]Zt¯bpw ]qPyaÃm¯ Hcp kwJysImÊ v KpWn¡pItbm 

lcn¡pItbm sN¿pt¼mÄ In«p¶ A\p{Iahpw Hcp KpW\ {Iam\p]mX A\p{Iaambncn¡pw.

 (iii) Hcp G.P. bnse ASp¯Sp¯pÅ aq¶v ]Z§Ä , ,
r
a a ar . ChbpsS s]mXp A\p]mXw r.

 (iv) Hcp G.P. bnse ASp¯Sp¯pÅ \mev ]Z§Ä , , , .
r

a
r
a ar ar

3

3

  (ChnsS s]mXp A\p]mXw  r2
BWv,  r  AÃ)

DZmlcWw 2.9

 Xmsg sImSp¯n«pÅ A\p{Ia§fnÂ KpW\ {Iam\p]mX A\p{Ia§Ä Gh ?
 (i)  5, 10, 15, 20, g  .   (ii)   0.15, 0.015, 0.0015, g  .  (iii)  , , 3 , 3 , .7 21 7 21 g  
\nÀ²mcWw
(i) ASp¯Sp¯pÅ ]Z§fpsS A\p]mX§sf ]cnKWn¡pIbmsW¦nÂ 

5
10

10
15=Y  F¶v ImWmw.

 AXpsImÊ v s]mXpA\p]mXw CÃ. AXn\mÂ, CsXmcp KpW\ {Iam\p]mX A\p{IaaÃ.

(ii)  
.
.

.
.

0 15
0 015

0 015
0 0015

10
1g= = =  .

 s]mXp A\p]mXw 
10
1 . BbXn\mÂ, X¶n«pÅ A\p{Iaw Hcp KpW\ {Iam\p]mX A\p{IaamWv

(iii)  
7

21

21

3 7

3 7

3 21 3g= = = = .  s]mXp A\p]mXw  3   BIp¶p. 

 X¶n«pÅ A\p{Iaw Hcp KpW\ {Iam\p]mX A\p{IaamWv

DZmlcWw 2.10 
 Xmsgs¡mSp¯n«pÅ G.P. Ifnse s]mXp A\p]mXhpw, s]mXp ]Zhpw ImWpI

  (i)  , , ,
5
2

25
6

125
18 g  .   (ii)   0.02, 0.006, 0.0018, g  .

\nÀ²mcWw

(i)  X¶n«pÅ  A\p{Iaw Hcp KpW\ {Iam\p]mX A\p{IaaamWv.  

 s]mXp A\p]mXw  r  = 
t

t

t

t

1

2

2

3 g= =

       
r
 =  

5
2
25
6

5
3=
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 BZyw ]Zw   
5
2 .  AXn\mÂ, s]mXp ]Zw  

          , 1, 2, 3, .t ar n
n

n 1
g= =

-

     (  , 1,2,3,t n
5
2

5
3

n

n 1
g= =

-

` j

(ii)   X¶n«pÅ G.P. bpsS s]mXp A\p]mXw  

      
.
. .r
0 02
0 006 0 3

10
3= = = .  BZy]Zw  0.02

  AXn\mÂ, A\p{Iaw  (0.02) , 1,2,3,t n
10
3

n

n 1
g= =

-

` j  

DZmlcWw 2.11
 KpW\ {Iam\p]mX A\p{Ia¯nsâ \memw ]Zw  

3
2  , Ggmw ]Zw  

81
16 . KpW\ {Iam\p]mX A\p{Iaw 

ImWpI

\nÀ²mcWw   , .t t
3
2

81
16

4 7
= =   

 s]mXp]Zw ImWp¶ kq{Xw , 1, 2, 3, .t ar n
n

n 1
g= =

-
Â D]tbmKn¨mÂ 

   t4  = , .ar t ar
3
2

81
163

7

6
= = =  

 KpW\ {Iam\p]mX A\p{Iaw ImWp¶Xn\mbn abpw rDw I Êp]nSnt¡Ê XpÊ v.

  t
7
 s\ t

4
  sImÊ v lcn¨mÂ,

   
t

t

4

7  = 
ar

ar
3

6

=  

3
2
81
16

27
8= .

 

       r
3  = 

27
8

3
2 3

=` j   `   r
3
2=

  r
3
2=  s\ t4  Â {]XnØm]n¨mÂ,

    t4  = ar
3
2

3
23

( =` j.

 (   ( )a
27
8  = 

3
2 .   `      a = 

4
9 .

 Bhiys¸« KpW\ {Iam\p]mX A\p{Iaw  , , , , , , ,a ar ar ar ar ar
n n2 3 1

g g
-     

     

    AXmbXv G.P. =   , , ,
4
9

4
9

3
2

4
9

3
2 2

g` `j j .
DZmlcWw 2.12
 Hcp {]tXyI kwkv¡cW¯nÂ Hmtcm aWn¡qdpw _mIvSocnbIfpsS F®w 2 aS§mIp¶p. XpS¡¯nÂ 
kwkv¡cW¯nÂ 30 _mIvSocnbIÄ ImWs¸«p. F¦nÂ ]Xn\memw aWn¡qdnÂ F{X _mIvSocnbIÄ 
ImWs¸Spw. 

\nÀ²mcWw 
 kwkvIcW¯nse _mIvSocnbIfpsS F®w XpSÀ¶pÅ aWn¡qdpIfpsS Ahkm\¯nÂ 2 
aS§mIp¶p.  



46 ]¯mw Xcw KWnXw

{i²nt¡Êh 

 kwkv¡cW¯nÂ Bcw`¯nÂ ImWs¸Sp¶ _mIvSocnbIfpsS F®w            =  30

 BZys¯ aWn¡qÀ Ahkm\n¡pt_mÄ ImWs¸«  _mIvSocnbIfpsS F®w                  =  ( )2 30  

 cÊ mas¯ aWn¡qÀ Ahkm\n¡pt¼mÄ ImWs¸« _mIvSocnbIfpsS F®w =  (2(30)) ( )2 30 22
=  

 Cu hgn XpSÀ¶mÂ, Hmtcm aWn¡qdpw Ahkm\n¡pt¼mÄ ImWs¸Sp¶ _mIvSocnbIÄ Hcp G.P.
 cq]oIncn¡p¶p. ChnsS s]mXp A\p]mXw r = 2. 
 A§s\ n aWn¡qdpIÄ¡ptijw _mIvSocnbIfpsS F®w t

n
 F¶v kqNn¸n¨mÂ 

   30 (2 )t
n

n
=  F¶Xv  G.P. bpsS s]mXpcq]amIp¶p.  

 AXmbXv 14 aWn¡qdpIfpsS Ahkm\¯nÂ _mIvSocnbIfpsS F®w  30 (2 )t
14

14
= . 

DZmlcWw 2.13

 10% Iq«p]eni \ÂIp¶ Hcp _m¦nÂ hÀjt´mdpw  `500 \nt£]n¡p¶p. ]¯mw hÀjmhkm\w                         

\nt£]¯nsâ BsI¯pI F´mIpw ? 

\nÀ²mcWw

 apXÂ  `500 BWv.  AXn\mÂ H¶mw hÀj ]cni 500
100
10 50=` j .

                              cÊ mw hÀj apXÂ = BZy hÀj apXÂ + ]eni

   =  500 500
100
10 500 1

100
10+ = +` `j j

   cÊ mw hÀj ]eni  = 500 1
100
10

100
10+`` `jj j.

  aq¶mw hÀj ]eni  = 500 5001
100
10 1

100
10

100
10+ + +` `j j

   = 500 1
100
10 2

+` j

    Cu hgn XpSÀ¶mÂ,  

   n þmw hÀjw apXÂ 3=  500 1
100
10 n 1

+
-

` j .

    (n-1)  þmw hÀj Ahkm\¯nÂ XpI  =  n þmw  hÀjw apXÂ 

AXn\mÂ nþmw hÀj Ahkm\¯nÂ XpI = 500 1
100
10 n 1

+
-

` j + 500 1
100
10 n 1

+
-

` j500 1
100
10 n 1

+
-

` j500 1
100
10 n 1

+
-

` j =500
10
11 10

` j500 1
100
10 n 1

+
-

` j .     

        10 þmw hÀjmhkm\w BsI¯pI    =    ` 500
10
11 10

` j .

 apIfnse coXn D]tbmKn¨mÂ, Iq«p]eni  {]iv\§Ä¡v BsI¯pI I Êp]nSn¡p¶Xn\pÅ Hcp 

kq{Xw e`n¡pw:     (1 )A P i
n

= +  

  A F¶Xv  nþmw hÀjmhkm\¯nÂ e`n¡p¶ BsI XpI, P apXÂ,  i r
100

= ,   
                              r ]eni\nc¡v,    n hÀj§fpsS F®w
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DZmlcWw 2.14

 Hcp KpW\ {Iam\p]mX A\p{Ia¯nse BZys¯ aq¶v ]Z§fpsS XpI 
12
13 , KpW\^ew 1- .                 

s]mXpA\p]mXhpw ]Z§fpw ImWpI. 

\nÀ²mcWw KpW\ {Iam\p]mX A\p{Ia¯nse BZys¯ aq¶v ]Z§Ä  , ,
r
a a ar  F¶v FgpXmw.  

  
r
a a ar+ +  = 

12
13                                                           

   a
r

r1 1+ +` j = 
12
13     ( a

r
r r 1
2
+ +c m =  

12
13    (1)

 
   

r
a a ar` ^ ^j h h = 1-

  (   a
3  = 1-       `    a 1=-

   1a =- F¶Xns\ (1) Â {]XnØm]n¨mÂ

   
r

r r1 1
2

- + +^ ch m = 
12
13

 (   12 12 12r r
2
+ +  = r13-

   12 25 12r r
2
+ +  = 0

   r r3 4 4 3+ +^ ^h h = 0

    r  = 
3
4-   AsÃ¦nÂ  

4
3-

    r   = 
3
4-  ,  a = – 1, F¦nÂ ]Z§Ä  

4
3 , –1, 

3
4 . 

   r   =  
4
3-  ,  a = – 1, F¦nÂ ]Z§Ä   

3
4 , –1, 

4
3 .

DZmlcWw 2.15

 , , ,a b c d  F¶nh KpW\ {Iam\p]mX A\p{Ia¯nemsW¦nÂ

 b c c a d b a d2 2 2 2- + - + - = -^ ^ ^ ^h h h h  F¶v sXfnbn¡pI

\nÀ²mcWw  , , ,a b c d  F¶nh  G.P. bnemWv  
 X¶n«pÅ A\p{Ia¯nsâ s]mXp A\p]mXw r F¶ncn¡s«. BZy]Zw a   

 AXn\mÂ, , ,b ar c ar d ar
2 3

= = =

 ChnsS, b c c a d b2 2 2- + - + -^ ^ ^h h h

   = ar ar ar a ar ar
2 2 2 2 3 2

- + - + -^ ^ ^h h h

   = a r r r r r1
2 2 2 2 2 3 2

- + - + -^ ^ ^h h h6 @

   = a r r r r r r r r2 2 1 2
2 2 3 4 4 2 6 4 2

- + + - + + - +6 @

   = a r r2 1
2 6 3

- +6 @ = a r 1
2 3 2

-6 @

   = ar a a ar
3 2 3 2
- = -^ ^h h  = ( )a d

2
-
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A`ymkw  2.3

1. Xmsg sImSp¯n«pÅ A\p{Ia§fnÂ G.P. Gh ? B G.P. Ifnse s]mXp A\p]mXw ImWpI.

 (i)  0.12, 0.24, 0.48,g . (ii) 0.004, 0.02, 0.1,g .  (iii) , , , ,
2
1

3
1

9
2

27
4 g .

 (iv)  12, 1, ,
12
1 g .  (v) , , ,2

2

1

2 2

1 g .  (vi)  4, 2, 1, ,
2
1 g- - - .

2. , ,1, 2,
4
1

2
1 g- - .F¶ KpW\ {Iam\p]mX t{iWnbnse 10þmw ]Zhpw s]mXp A\p]mXhpw 

ImWpI. 

3. Hcp G.P. bpsS 4þmw ]Zw, 7þmw]Zw bYm{Iaw 54, 1458  BWv. B G.P. ImWpI.

4. Hcp G.P. bnse BZy]Zw
3
1  , 6þmw ]Zw  

729
1  F¦nÂ B  G.P. ImWpI. 

5. (i)  5, 2, , ,
5
4

25
8 g  , F¶ G.P. bnse F{Xmw ]Zw  

15625
128  ? 

 (ii) 1, 2, 4, 8,g , F¶ G.P. bnse F{Xmw ]Zw 1024 ?

6. 162, 54, 18,g . IqSmsX , , , ,
81
2

27
2

9
2 g  F¶o KpW\ {Iam\p]mX A\p{Ia§fpsS nþmw                

]Zw kaamWv. F¦nÂ n sâ  aqeyw ImWpI.  

7. Hcp G.P bpsS BZy]Zw 3, 5þmw]Zw 1875 s]mXp A\p]mXw ImWpI.  

8. Hcp KpW\ {Iam\p]mX A\p{Ia§fnse aq¶v ]Z§fpsS XpI 
10
39 , KpW\^ew 1 s]mXp                    

A\p]mXhpw, ]Z§fpw ImWpI.

9. Hcp G.P. bnse ASp¯Sp¯ aq¶v ]Z§fpsS KpW\^ew 216. Ah tPmUnIfmbn FSp¯Xnsâ 

KpW\^e §fpsS XpI 156. F¦nÂ B ]Z§tfh ? 

10. Hcp G.P. bnse BZys¯ aq¶v ASp¯Sp¯pÅ ]Z§fpsS XpI 7, AhbpsS hyqÂ{Ia§fpsS XpI                        

4
7  ]Z§tfh ?  

11. Hcp G.P. bnse BZys¯ aq¶p]Z§fpsS XpI 13, AhbpsS hÀ¤§fpsS XpI 91. G.P. ImWpI.

12. 5% Iq«p]eni \ÂIp¶ Hcp _m¦nÂ hÀjt´mdpw  `1000 \nt£]n¡p¶p F¦nÂ 12-mw 
hÀjmhkm\¯nÂ Imemh[n F¯nb XpI ImWpI.

13.   Hcp I¼\n Hcp Hm^okv ]IÀ¸v b{´w `50,000\v hm§n. ]IÀ¸v b{´¯nsâ hne Hmtcm hÀjhpw  
15% hoXw hne Ipdªv hcp¶p. 15 hÀjmhkm\¯nÂ ]IÀ¸v b{´¯nsâ hne F´v ? 

14. , , ,a b c d  F¶nh G.P. bnemWv F¦nÂ  .a b c b c d ab bc cd- + + + = + +^ ^h h

 F¶v ImWn¡pI

15. , , ,a b c d  F¶nh G.P.  bnemWv F¦nÂ , , ,a b b c c d+ + +  bpw G.P. bnemsW¶v sXfnbn¡pI
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\nÀÆN\w.

2.5 t{iWnIÄ

 Xmsgs¡mSp¯ {]iv\w ]cnKWn¡mw. Hcp hyàn 1990 P\phcn 1 \v tPmenbnÂ {]thin¨p. 

AbmfpsS hmÀjnI i¼fw `25000 Dw, hmÀjnI hÀ²\hv ` 500 Dw BWv. 2010 P\phcn 1 hsc AbmÄ 

hm§nb BsI i¼fw F´v ?

 At±l¯nsâ hÀj i¼fw Hcp Iq«pkam´c A\p{Ias¯ cq]oIcn¡p¶p F¶Xv {i²n¡pI

  25000, 25500, 26000, 26500, , (25000 19(500))g + .

 apIfnse tNmZy¯nsâ D¯c¯n\mbn 20 hÀj§fnse i¼f§sf Iqt«ÊXmWv. 

 BsI i¼fw = 25000 25 00 26 00 2 00 (25000 19( 00))5 0 65 5g+ + + + + +

 AXn\mÂ, Hcp A\p{Ia¯nsâ ]Z§fpsS k¦e\¯n\v Hcp Bibw hnIkn¸nt¡ÊXv BhiyamWv.

 

 Hcp A\p{Ia¯nse ]Z§sf k¦e\ NnÓw (+)  sImÊ v Iq«nt¨À¯v AhbpsS k¦e\ambn 

 FgpXp¶Xns\ t{iWn F¶p ]dbp¶p. 

 t{iWnbnse ]Z§fpsS F®w ]cnanXamsW¦nÂ, AXns\ ]cnanXt{iWn F¶p ]dbp¶p.   

 t{iWnbnse ]Z§fpsS F®w A\´amsW¦nÂ, AXns\ A\´t{iWn  F¶p]dbp¶p.

  S a
n n 1

= 3
=" ,  F¶ hmkvXhnI kwJyIfpsS A\p{Ias¯ ]cnKWn¡pI. Hmtcm n N!  \pw 

, ,S a a a
n n1 2

g= + + +  1,2,3,n g= F¶ Hcp `mKnI XpIsb \nÀÆNn¡p¶p.  AXn\mÂ, { }S
n n 1

3

=
 

F¶Xv A\p{Iaw a
n n 1

3
=" , bpsS Hcp `mKnI XpIbmWv. 

 {IatPmUn ,a S
n n n n1 1

3 3
= =^ h" ", ,  s\ A\p{Iaw a

n 1

3" ,  sâ ]Z§fpsS A\´t{iWn F¶p                  

]dbp¶p. Cu A\´t{iWnsb a a a
1 2 3

g+ + + ,AsÃ¦nÂ a
n

n 1

3

=

/  F¶p Ipdn¡p¶p. NnÓw  /
XpIsb Ipdn¡p¶p. CXns\ knÜ F¶v hmbn¡p¶p.

 ]cnanXt{iWn F¶Xv ]cnanX ]Z§fpsS k¦e\amWv F¶v Ffp¸¯nÂ a\Ênem¡m³ Ignbpw. Hcp 

t{iWnbnse A\´XhscbpÅ ]Z§sf Iq«p¶Xv F§s\bmWv? KWnXimkv{X¯nÂ, DbÀ¶ ¢mÊpIfnÂ 

CXns\¡pdn¨v \n§Ä ]Tn¡pw. Ct¸mÄ \ap¡v ]cnanXt{iWnIfnte¡v {i² ]Xn¸n¡mw.

 Cu `mK¯nÂ Iq«pkam´c t{iWnItfbpw KpW\ {Iam\p]mX t{iWnItfbpw Ipdn¨v ]Tn¡mw.  

2.5.1 Iq«pkam´c t{iWn

 Hcp t{iWnbnse ]Z§Ä Hcp Iq«pkam´c A\p{Iaw cq]oIcn¡p¶psh¦nÂ B t{iWnsb 

Iq«pkam´c t{iWn F¶p ]dbp¶p.

        Hcp Iq«pkam´c A\p{Ia¯nse BZys¯ n ]Z§fpsS XpI   

BZy]Zw a bpw, s]mXphyXymkw d bpw DÅ Hcp Iq«pkam´c A\p{Iaw 

, , 2 , ..., ,a a d a d a n d1 g+ + + -^ h .]cnKWn¡mw.

Iq«pkam´c A\p{Ia¯nse BZy n ]Z§fpsS XpI Sn F¶ncn¡s«.  
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Carl Fredrick Gauss
(1777 – 1855)

{i²nt¡Êh 

 

 AXmbXv ,    ( ) ( 2 ) ( ( 1) )S a a d a d a n d
n

g= + + + + + + -

        ( ( ) )

( ( ) )

S na d d d n d

na d n

2 3 1

1 2 3 1
n

( g

g

= + + + + + -

= + + + + + -

 XpI ( )n1 2 1g+ + + -  IÊ p]nSn¨mÂ, Cu kq{Xs¯ eLqIcn¡mw

 CXv, Iq«pkam´c A\p{Iaw  , , , , ( ) .n1 2 3 1g - sâ XpIbmWv

 BZys¯ n [\]qÀ®m¦§fpsS XpI IÊ p]nSn¡mw.

  1 2 3 ( 2) ( 1)S n n n
n

g= + + + + - + - + .                             (1)

 F¶ncn¡s«. apIfnse XpI IÊ p]nSn¡p¶Xn\mbn Hcp sNdnb kq{Xw D]tbmKn¡mw

           (1) s\  ( 1) ( 2) 3 2 1S n n n
n

g= + - + - + + + +  F¶pw FgpXmw       (2)

 (1) Dw  (2) Iq«nbmÂ, 2 ( 1) ( 1) ( 1) ( 1) .S n n n n
n

g= + + + + + + + +              (3)

 (3) sâ heXp `mKs¯ FÃm ]Z§fpw ( )n 1+  BWv.   
 Hmtcm (1)epw (2) epw  n ]Z§fpÊ v.  (1) t\bpw (2) t\bpw Iq«nbmÂ  n F®w ( )n 1+ IÄ   

 DÊmbncn¡pw. 
  (3)s\ eLqIcn¡pt¼mÄ 2 ( 1)S n n

n
= +  BWv.  

 AXmbXv, BZy n [\]qÀ®m¦§fpsS XpI  

  ( )
. 1 2 3

( )
S

n n
n

n n
2

1
2

1So,
n

g=
+

+ + + + =
+ AXmbXv,  ( )

. 1 2 3
( )

S
n n

n
n n

2
1

2
1So,

n
g=

+
+ + + + =

+               (4)

 CXv, XpIIÄ ImWp¶Xn\pÅ D]tbmK{]Zamb kq{XamWv. 

 100 hscbpÅ [\]qÀ®m¦§fpsS XpI IÊ p]nSn¡m\mbn KWnX 

imkv{X¯nsâ cmPIpamc³ F¶dnbs¸Sp¶ sPÀa³ KWnX imkv{XÚ                    

\mb ImÄ s^{UdnIv Kmkv apIfnse coXn BZyambn D]tbmKn¨p. shdpw A©p 

hbÊmbncn¡pt¼mÄ At±l¯nsâ A²ym]I³ Cu {]iv\s¯ At±l¯n\p                

\ÂIn. KWnX¯nsâ D]cn ]T\¯n\v sNÃpt¼mÄ apIfnse kq{Xw e`n¡m³ aäp 

coXnIÄ \n§Ä ]Tn¡pw.

 Ct¸mÄ s]mXphmb Iq«pkam´c A\p{Ia¯nsâ BZys¯ n ]Z§sf Iq«mw.

      [ ( ) ]

[ ( )]
( )

( )4

S na d d d n d

na d n

na d
n n

2 3 1

1 2 3 1

2
1 using

n g

g

= + + + + + -

= + + + + + -

= +
-

                     

        

[ ( ) ]

[ ( )]
( )

( )4

S na d d d n d

na d n

na d
n n

2 3 1

1 2 3 1

2
1 using

n g

g

= + + + + + -

= + + + + + -

= +
-  kq{Xw 

[ ( ) ]

[ ( )]
( )

( )4

S na d d d n d

na d n

na d
n n

2 3 1

1 2 3 1

2
1 using

n g

g

= + + + + + -

= + + + + + -

= +
-  D]tbmKn¨v

         = [ ( ) ]n a n d
2

2 1+ -          (5)
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 AXmbXv 
  S

n
  =  [ ( ( ) )]n a a n d

2
1+ + -  = n

2
 (BZy]Zw + Ahkm\ ]Zw)

               = ( )n a l
2

+ .

BZy]Zw a, s]mXphymXymkw  d DÅ Hcp Iq«pkam´c A\p{Ia¯nsâ BZys¯                 
n ]Z§fpsS XpI           

(i)    S
n
= [2 ( 1) ]n a n d

2
+ -  s]mXphymXymkw  d X¶ncp¶mÂ                                         

(ii)    S
n
= ( )n a l

2
+ ,  Ahkm\]Zw l X¶ncp¶mÂ.

DZmlcWw 2.16

  5 11 17 95g+ + + +  F¶ Iq«pkam´c t{iWnbpsS XpI ImWpI

\nÀ²mcWw X¶n«pÅ t{iWn 5 11 17 95g+ + + +  Hcp Iq«pkam´c t{iWnbmWv. 

       a  = 5,     d  = 11 5 6- = ,   l  = 95. 

    n   = 1
d

l a- +

    = 1 .
6

95 5
6
90 1 16- + = + =

     S
n
 = n l a

2
+6 @

   S
16

 = ( ) .
2
16 95 5 8 100 800+ = =6 @

DZmlcWw 2.17

   1 2 3 4 ...
2 2 2 2
- + - + . F¶ t{iWnbpsS BZys¯ 2n ]Z§fpsS XpI ImWpI

\nÀ²mcWw \ap¡v IÊ p]nSnt¡Ê Xv  1 2 3 4
2 2 2 2

g- + - +   to n2  ]Z§Ä hsc 

  = 1 4 9 16 25 g- + - + -  n2 ]Z§Ä hsc

  = 1 4 9 16 25 36 g- + - + - +^ ^ ^h h h  n ]Z§Ä (H¶n¨p tNÀ¯Xn\ptijw) 
  = 3 7 11 g- + - + - +^ ^h h  n ]Z§Ä 

 apIfnse t{iWn 3a =-  , d 4=-  DÅ Hcp A.P. bmWv

 Bhiyamb XpI  = n a n d
2

2 1+ -^ h6 @

     = n n
2

2 3 1 4- + - -^ ^ ^h h h6 @

     = n n
2

6 4 4- - +6 @ = n n
2

4 2- -6 @

                     `  S = n n
2
2 2 1- +^ h = n n2 1- +^ h.
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DZmlcWw 2.18

 Hcp Iq«pkam´c t{iWnbnÂ BZys¯ 14 ]Z§fpsS XpI þ203, ASp¯ 11 ]Z§fpsS XpI 

-572 Iq«pkam´c t{iWn ImWpI.

\nÀ²mcWw S
14

 = 203-

            (  a d
2
14 2 13+6 @ = 203-

            (  a d7 2 13+6 @ = 203-

             (  a d2 13+  = 29- .  (1)

 ASp¯ 11 ]Z§fpsS XpI  = 572- . 

   S
25

 = ( 572)S
14
+ -

   S
25

 = 203 572- -  = 775- .

           (  a d
2
25 2 24+6 @ = 775-

           (  a d2 24+  = 31 2#-

           (  a d12+  = 31-  (2)

  (1) ,(2)  \nÀ²mcWw sNbvXmÂ,  5a =  ,  d 3=- .

 Bhiys¸« Iq«pkam´c t{iWn 5 5 3 5 2 3 g+ - + + - +^ ^^h hh .

        5 2 1 4 7 g+ - - - - .

DZmlcWw 2.19

  24 21 18 15 g+ + + + , F¶ Iq«pkam´c t{iWnbnÂ  XpÀ¨bmbn F{X ]Z§fpsS 

XpIbmWv  – 351 ?

\nÀ²mcWw  X¶n«pÅ Iq«pkam´c t{iWnbnÂ,  ,a 24=    d 3=- .

   S
n
 = – 351

   S
n
 = n a n d

2
2 1+ -^ h6 @ = 351-

   n n
2

2 24 1 3+ - -^ ^ ^h h h6 @ = 351-

  (  n n
2

48 3 3- +6 @ = 351-

  (  n n51 3-^ h = 702-

  (  17 234n n
2
- -  = 0

   n n26 9- +^ ^h h =  0
   `   26n =  AsÃ¦nÂ 9n =-

 Bhiyamb ]Z§fpsS F®w n EWamIm³ km[yXbnÃ. AXpsImÊ v. XpI – 351 e`n¡m³ 26           
]Z§Ä BhiyamWv. 
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DZmlcWw 2.20
 8 sImÊ v \ntÈjw lcn¡mhp¶ FÃm aq¶¡ \nkÀ¤kwJyIfpsS XpI ImWpI.  
\nÀ²mcWw 
   8 sImÊ v  \ntÈjw lcn¡mhp¶ aq¶¡ \nkÀ¤kwJyIÄ 104, 112, 120, g ,  992  
 ChbpsS XpI    S

n
 = 104 112 120 128 , 992g+ + + + + .

                ,a 104=   8d =    ,  .l 992=  

  `          n  = 
d

l a 1- +  = 
8

992 104 1- +

       = 1 .
8

888 112+ =

          S
112

= n a l
2

+6 @ 
2

112 104 992= +6 @ = 56(1096) 61376= .

 AXn\mÂ 3 sImÊ v \ntÈjw lcn¡mhp¶ aq¶¡ \nkÀ¤ kwJyIfpsS XpI = 61376.

DZmlcWw 2.21

 Hcp _lp`pP¯nsâ DÄt¡mWpIfpsS AfhpIfpsS {Iaw Hcp Iq«pkam´c A\p{Iaw                   

cq]oIcn¡p¶p. A\p{Ia¯nse Gähpw Ipdª Afhv 850. Gähpw IqSnbv Afhv 2150.X¶n«pÅ                       

_lp`pP¯nsâ hi§fpsS F®w ImWpI.

\nÀ²mcWw Hcp _lp`pP¯nsâ hi§fpsS F®w n F¶ncn¡s«. DÄt¡mWpIfpsS AfhpIÄ Hcp 

Iq«pkam´c A\p{Iaw cq]oIcn¡p¶p. _lp`pP¯nsâ DÄt¡mWpIfpsS XpI

     S
n
 = a a d a d2 g+ + + + +^ ^h h l+  , a = 85, l = 215.

 \ap¡v ,        S
n
=  n l a

2
+6 @      (1)

 Hcp _lp`pP¯nsâ DÄt¡mWpIfpsS XpI  (n 2- ) 180
0

#  F¶p \ap¡dnbmw

                                     S
n
 =  n 2 180#-^ h

    (1), Â\n¶pw     n l a
2

+6 @ = n 2 180#-^ h

  (                      n
2

215 85+6 @ = n 2 180#-^ h

                                 n150  =  n180 2-^ h    (      n  = 12..
  AXmbXv, _lp`pP¯nsâ hi§fpsS F®w 12 BWv

A`ymkw 2.4

1. XpI ImWpI    (i) BZys¯ 75 [\]qÀ®m¦§Ä   (ii) BZys¯ 125 \nkÀ¤kwJyIÄ

2.   Hcp  A.P.  bnse  nþmw ]Zw n3 2+ BsW¦nÂ, BZys¯ 30 ]Z§fpsS XpI ImWpI  
3. Iq«pkam´c t{iWnIfpsS XpI ImWpI 

 (i)  38 35 32 2g+ + + + .              (ii) 6 5 4 25
4
1

2
1 g+ + +  ]Z§Ä
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4. Iq«pkam´c t{iWnIfpsS S
n
 ImWpI.

 (i)   ,a 5=  ,n 30=      l 121=    (ii)   ,a 50=     ,n 25=     d 4=-

5.   1 2 3 4
2 2 2 2

g- + - +  . F¶ t{iWnbnse BZys¯ 40 ]Z§fpsS XpI ImWpI

6. Hcp Iq«pkam´c t{iWnbnse BZys¯ 11 ]Z§fpsS XpI 44, ASp¯ 11 ]Z§fpsS XpI 55 

Iq«pkam´c t{iWn ImWpI.

7. 60, 56, 52, 48,g  , F¶ Iq«pkam´c A\p{Ia¯nÂ BZy]Z¯nÂ XpS§n, XpI 368 e`n¡m³ 

F{X ]Z§Ä BhiyapÊ v ?

8. 9 sImÊ v \ntÈjw lcn¡mhp¶ FÃm aq¶¡ \nÊÀ¤ kwJyIfpsS XpIImWpI.

9. Hcp Iq«pkam´c t{iWnbnse 3þmw ]Zw 7, 7þmw ]Zw AXnsâ 3þmw ]Z¯nsâ aq¶v aS§nt\¡mÄ 

2 IqSpXemWv. BZys¯ 20 ]Z§fpsS XpI ImWpI.

10. 300 \pw 500 \pw CSbnepÅ 11 sImÊ v \ntÈjw lcn¡mhp¶ FÃm \nkÀ¤kwJyIfptSbpw XpI 

ImWpI.

11. \nÀ²mcWw sN¿pI: 1 6 11 16 148xg+ + + + + = .

12. 100 \pw 200 \pw CSbnepÅ 5 sImÊ v \ntÈjw lcn¡m³ km[n¡m¯ FÃm kwJyIfptSbpw XpI 

ImWpI.

13. Hcp \nÀ½mW I¼\n Hcp ]mew ]Wn sshIp¶Xn\v Hmtcm Znhkhpw ]ng CuSm¡p¶p. BZyZnhkw 

]ng `4000 CuSm¡pIbpw  XpSÀ¶pÅ Hmtcm Znhkhpw ]ng `1000 hÀ²n¸n¡pIbpw sN¿p¶p. 

Cu hchp sNehv IW¡nÂ I¼\n ]camh[n ]ng `1,65,000 CuSm¡p¶p. B tPmen XoÀ¡m³ 

Xmakn¡p¶ ]camh[n Znhk§fpsS F®w ImWpI. 

14. 8%km[mcW ]eni \nc¡nÂ Hmtcm hÀjhpw XpI `1000 \nt£]n¡p¶p. Hmtcm hÀjmhkm\

hpw ]eni IW¡m¡pI. Cu ]eni XpIIÄ Hcp A.P. cq]oIcn¡ptam ? cq]oIcn¡psa¦nÂ  30 
hÀj§fpsS Ahkm\¯nÂ BsI ]eni ImWpI. 

15. Hcp {]tXyI t{iWnbnse BZys¯ n ]Z§fpsS XpI  3 2 .n n
2
-  t{iWn Hcp Iq«pkam´c 

t{iWnbmsW¶v ImWn¡pI.

16.  Hcp LSnImcw Hcp aWn¡v Hcp {]mhiyhpw 2 aWn¡v cÊ p {]mhiyhpw ASn¡p¶p. C{]Imcw Hmtcm 

aWn¡qdnepw ASn¡p¶psh¦nÂ Hcp Znhkw F{X {]mhiyw ASn¡pw ?

17. BZy]Zw  a , cÊ mw]Zw  b  Ahkm\]Zw  c  bpw DÅ Hcp Iq«pkam´c t{iWnbpsS XpI 

b a

a c b c a

2

2

-

+ + -

^
^ ^

h
h h  F¶v  ImWn¡pI. 

18 Hcp Iq«pkam´c t{iWnbnÂ n2 1+^ h ]Z§fps Ê¦nÂ Hä ]Z§fpsS XpIbpw Cc« ]Z§fpsS 

XpIbpw X½nepÅ A\p]mZw  :n n1+^ h .F¶v sXfnbn¡pI.

19. Hcp Iq«pkam´c t{iWnbnse BZy m ]Z§fpsS XpIbpw, BZy n ]Z§fpsS XpIbpw X½nepÅ 

A\p]mXw    :m n
2 2  F¦nÂ m , nþmw ]Z§fpsS A\p]mXw 2m - 1: 2n - 1F¶v ImWn¡pI.
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20. Hcp ]qt´m«¡mc³ Xsâ ]qt´m«s¯ Hcp ew_I BIrXnbnÂ \nÀ½n¡m³ ]²Xnbn«p. ew_

I¯nsâ \ofw IqSnb hiw Bcw`n¡m³ Hcp hcnbnÂ 97 CjvSnIIÄ BhiyapÊ v. Hmtcm hcnbnepw 

Ccphi§fnepw 2 CjvSnI hoXw Ipd¨v 25þmas¯ hcnbnÂ \nÀ½mWw \nÀ¯p¶p. AbmÄ F{X 

CjvSnIIÄ hmt§Ê XpÊ v ? 

2.5.2 KpW\ {Iam\p]mX t{iWn

 Hcp t{iWnbnse ]Z§Ä Hcp KpW\ {Iam\p]mX A\p{Iaw cq]oIcn¡psa¦nÂ B t{iWnsb Hcp 

KpW\ {Iam\p]mX t{iWn F¶p ]dbp¶p. 

 , , , , , ,a ar ar ar ar
n n2 1

g g
-  , s]mXp A\p]mXw r 0=Y  F¶Xv Hcp KpW\ {Iam\p]mX A\p{Iaw 

F¶ncn¡s«. Cu A\p{Ia¯nsâ BZys¯ n ]Z§fpsS XpI \mw IÊ p]nSnt¡ XpÊ v.  

  S a ar ar ar
n

n2 1
g= + + + +

-    F¶ncn¡s«                                   (1)

  r 1= ,  F¦nÂ (1) Â \n¶v  S na
n

= .  

 r 1! , F¦nÂ  (1)  D]tbmKn¨v

      ( )rS r a ar ar ar ar ar ar ar
n

n n2 1 2 3
g g= + + + + = + + + +

- . (2)

  (1)Â \n¶v  (2) Ipd¨mÂ

            S rS
n n
-    =  ( )a ar ar ar

n2 1
g+ + + +

-
( )ar ar ar

n2
g- + + +

  (    S r1
n

-^ h  =  a r1
n

-^ h

               S
n
 =  

r
a r
1
1

n

-
-^ h ,   r 1! .

 
Hcp KpW\ {Iam\p]mX t{iWnbnse BZys¯ n ]Z§fpsS XpI

( ) ( )
,

.

S r
a r

r
a r

r

na r
1
1

1
1

1

1

if

if
n

n n

!= -
-

=
-
-

=

*  

a BZy ]Zw,  r  s]mXp A\p]mXw

     1 1r1 1- , BsW¦nÂ,   

                      a ar ar ar
r

a
1

n2
g g+ + + + + =

-
 .                                               

   A\´amb [\kwJyIfpsS XpI Hcp ]cnanXaqeyambncn¡mw

DZmlcWw 2.22

 16 48 144 432 g- + - +  F¶ KpW\ {Iam\p]mX t{iWnbnse BZys¯ 25 ]Z§fpsS 

XpI ImWpI. 

\nÀ²mcWw  ,a 16=   3 1.r
16
48 != - = - ,  , 1S

r
a r r
1
1

n

n

!=
-
-^ h

D]tbmKn¨v 

            S
25

 = 
1 3

16 1 3 25

- -

- -

^
^^

h
h h

 = 
4

16 1 3
25

+^ h  4 .1 3
25

= +^ h
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DZmlcWw 2.23

 Xmsgs¡mSp¯n«pÅ Hmtcm KpW\ {Iam\p]mX t{iWnbptSbpw  S
n
ImWpI :

 (i) ,a 2=   t
6  = 486,   n = 6   (ii)  a = 2400,  r = – 3,   n = 5  

\nÀ²mcWw

(i)  ,a 2=    486,t
6
=     n 6=

   2( )t r
6

5
=  = 486

 (  r
5  =  243       `     r = 3.

   S
n
 = 1

r
a r r

1
1 if

n

!
-
-^ h

  S
6
 = 

3 1
2 3 1

6

-
-^ h  = 3 1 728

6
- = .

(ii)   ,a 2400=    ,r 3=-    n 5=    

  S
5
 =  1

r
a r r

1
1 if

5

-
- =Y

^ h

   = 
3 1

2400 3 15

- -

- -

^
^

h
h6 @

  S
5
 = 

4
2400 1 3

5
+^ h  =  600 1 243+^ h  =  146400.

DZmlcWw 2.24

 2 4 8 g+ + + , F¶ KpW\ {Iam\p]mX t{iWnbnÂ 1022 F¶ XpI In«p¶Xn\mbn                         

BZy]Z¯nÂ XpS§n XpSÀ¨bmbn F{X ]Z§Ä BhiyamWv? 

\nÀ²mcWw   X¶n«pÅ KpW\ {Iam\p]mX t{iWn 2 + 4 + 8 + g . Bhiyamb XpI In«p¶Xn\p              

thÊ nbpÅ ]Z§fpsS F®w n F¶ncn¡s«.

   ,a 2=  ,r 2=   1022S
n
= . 

 n IÊ p]nSn¡m\mbn,

  S
n
 = 1

r
a r r

1
1 if

n

-
- =Y

6 @  s\ ]cnKWn¡mw

   = 2
2 1
2 1

n

-
-^ h; E = 2 2 1

n
-^ h.

 F¶mÂ   S
n
 = 1022 AXn\mÂ  2 2 1

n
-^ h= 1022 

 (  2 1
n
-  = 511

 (  2
n  =  512 = 29 .    AXmbXv,   n  = 9.

DZmlcWw 2.25

 Hcp KpW\ {Iam\p]mX t{iWnbnse BZy]Zw 375, \memw ]Zw 192. s]mXp A\p]mXhpw, BZys¯ 

14 ]Z§fpsS XpIbpw ImWpI. 
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Ipdn¸v 

\nÀ²mcWw X¶n«pÅ G.P. bpsS BZy]Zw a s]mXp A\p]mZw r F¶ncn¡s«  

    ,a 375=    192t
4
= .

   t
n
 = arn 1-      

  `  t
4
 = 375 r

3      (  375 r
3  = 192

   r
3  = 

375
192      (     r3  = 

125
64

   r
3  = 

5
4 3

` j        (     r   = 
5
4 , F¶Xv Bhiyamb s]mXp A\p]mXamWv 

   S
n
 = 1a

r
r r

1
1 if

n

-
- =Y; E ,

   S
14

 = ( 1) 5 375

5
4 1

375
5
4 1

5
4 1

14

14

# #
-

-
= - -

`
`

j
j

8
8

B
B

    = 375 5 1
5
4 14

-^ ^ `h h j8 B   =  1875 1
5
4 14

- ` j8 B.

   apIfnse DZmlcW¯nÂ S
n
= 1a

r
r r

1
1 if

n

-
- =Y; E , 1a
r
r r

1
1 if

n

-
- =Y; E F¶Xns\ S

n
= 1a

r
r r

1
1 if

n

-
- =Y; E, 1a
r
r r

1
1 if

n

-
- =Y; E F¶Xn\v ]Icw D]tbmKn¡mw

DZmlcWw 2.26

 s]mXp A\p]mXw [\ambpff Hcp KpW\ {Iam\p]mX t{iWnbnÂ 4 ]Z§Ä DÊ v. BZys¯ cÊ p 

]Z§fpsS XpI 8, Ahkm\s¯ cÊ p ]Z§fpsS XpI 72, t{iWn ImWpI.

\nÀ²mcWw KpW\ {Iam\p]mX t{iWnbnse \mev ]Z§fpsS XpI a ar ar ar
2 3

+ + +  ,  r 02   
   8a ar+ =    ,   72ar ar

2 3
+ =  F¶v X¶n«pÊ v

   ar ar
2 3
+  = ( )r a ar

2
+  = 72

                (  (8)r
2  = 72     `     r  = 3!

    r > 0,    BbXn\mÂ r  = 3.
   a + ar = 8   (     a  = 2
 AXn\mÂ, KpW\ {Iam\p]mX t{iWn     2 6 18 54+ + +  BIp¶p.

DZmlcWw 2.27

 6 + 66 + 666 +g  F¶ t{iWnbnse n ]Z§fpsS XpI ImWpI     

\nÀ²mcWw     S
n
 = 6 66 666 nto termsg+ + +  n]Z§Ä hsc

        S
n
 = 6( )n1 11 111 to termsg+ + +  n]Z§Ä hsc) 

    = n
9
6 9 99 999 to termsg+ + +^ h n ]Z§Ä hsc) (9 sImÊ v KpWn¨v 9 sImÊ v lcn¡pI)

    = n
3
2 10 1 100 1 1000 1 to termsg- + - + - +^ ^ ^h h h6 @ n ]Z§Ä hsc]

    = [(10 10 10 ) ]n n
3
2 terms2 3

g+ + + - n ]Z§Ä  -n]

   S
n
 = ( )

n
3
2

9
10 10 1

n
-

-; E.

1a
r
r r

1
1 if

n

-
- =Y; E
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DZmlcWw 2.28

 Hcp Øm]\w Hcp \Kc¯nse 26 sXcphpIfnÂ hr£ss¯IÄ \«p]nSn¸n¡m³ ]²XnbnSp¶p. 

BZys¯ sXcphnÂ 1 sNSnbpw, cÊ mat¯XnÂ 2 Dw, aq¶mat¯XnÂ 4 Dw, \memat¯XnÂ 8 Dw sNSnIÄ          

\Sp¶p. CXp XpSÀ¶mÂ, tPmen ]qÀ¯nbm¡m³ F{X hr£ss¯IÄ BhiyamWv ?

\nÀ²mcWw Hcp \Kc¯nse 25 sXcphpIfnÂ \«p]nSn¸n¡p¶ hr£ss¯IfpsS F®w Hcp G.P.              
cq]o Icn¡p¶p. Bhiyamb hr£ss¯IfpsS BsI F®w S

n
 F¶ncn¡s«.  

                  S
n
 = 1 2 4 8 16 .25to termsg+ + + + + ]Z§Ähsc 

       ,a 1=    ,r 2=    n 25=  

   S
n
 = a

r
r

1
1

n

-
-; E

             S25  = (1) 
2 1
2 1
25

-
-6 @

     = 2 1
25
-

 Bhiyamb hr£ss¯IfpsS F®w 2 1
25
- BWv. 

A`ymkw 2.5

1.  
2
5

6
5

18
5 g+ + + F¶ KpW\ {Iam\p]mX t{iWnbnÂ BZys¯ 20 ]Z§fpsS XpI ImWpI.

2.  
9
1

27
1

81
1 g+ + +  KpW\ {Iam\p]mX t{iWnbnse BZys¯ 27 ]Z§fpsS XpI ImWpI.

3. sImSp¯n«pÅ KpW\ {Iam\p]mX t{iWnbpsS S
n
 ImWpI.

 (i)  ,a 3=   384,t
8
=  n 8= .  (ii)  ,a 5=   r 3= ,  n 12= .

4. Xmsg sImSp¯n«pÅ ]cnanX t{iWnIfpsS XpI ImWpI. 

 (i) 1 0.1 0.01 0.001 .0 1 9g+ + + + + ^ h  (ii) 1 11 111 g+ + +   20  ]Z§Ä hsc

5.  Xmsg sImSp¯n«pff t{iWnIfnÂ F{X ]Z§Ä Iq«nbmÂ  

 (i) 3 9 27 g+ + +  XpI 1092 e`n¡pw ? (ii) 2 6 18 g+ + +  XpI 728 e`n¡pw ? 

6. Hcp KpW\ t{iWnbnse cÊ mw ]Zw 3, s]mXp A\p]mXw  .
5
4 X¶n«pÅ KpW\ {Iam\p]mX 

t{iWnbnse XpSÀ¨bmbpÅ BZys¯ 25 ]Z§fpsS XpI ImWpI.

7. s]mXp A\p]mXw [\ambpff Hcp KpW\{Iam\p]mX t{iWnbnÂ 4 ]Z§Ä DÊ v. BZys¯ cÊp             

]Z§fpsS XpI 9, Bhkm\s¯ 2 ]Z§fpsS XpI 36. t{iWn ImWpI.

8. t{iWnIfpsS BZys¯ n ]Z§fpsS XpI ImWpI.  

 (i) 7 77 777 g+ + + .  (ii) 0.4 0.94 0.994 g+ + + .

9. Hcp ]IÀ¨hym[nbmÂ BZy BgvN tcmK_m[nXÀ 5 t]cmWv. ASp¯ BgvN Ahkm\¯nÂ 

Hmtcm tcmK_m[nXcpw Cu kmw{IanI tcmK¯ns\ asämcp 4 t]À¡v ]c¯p¶p. 15 BgvNIfpsS 

Ahkm\¯nÂ ]IÀ¨ hym[n ]nSns¸« BfpIfpsS F®w F{X ?
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10. Hcp tXm«¸Wn¡mc³ Hcp B¬Ip«nbv¡v Ahsâ {]hr¯n¡v {]Xn^eambn Ipd¨p am§IÄ 

sImSp¡p¶p. AbmÄ B Ip«n¡v cÊ v km[yXIÄ sImSp¡p¶p. Hcp kabw 1000 am§IÄ 

AsÃ¦nÂ BZyZnhkw 1 am§, cÊ mw Znhkw 2, aq¶mw Znhkw 4, \memw Znhkw 8 F¶n§s\                                       

10 Znhk§fnÂ XpScp¶p. ]camh[n am§IÄ In«p¶Xn\mbn B Ip«n XncsªSp¡p¶ km[yX 

GXmWv ?

11. Hä]Z§fpsS XpIbpsS 3 aS§v KpW\{Iam\p]mX t{iWnbnse FÃm ]Z§Ä¡pw Xpeyw F¦nÂ 

s]mXp A\p]mXw ImWpI.

12. ,S S Sand
1 2 3

,,S S Sand
1 2 3F¶nh bYm{Iaw  BZys¯ n, 2n, 3n ]Z§fpsS XpIbmsW¦nÂ  S S S S S

1 3 2 2 1
2- = -^ ^h h

 F¶v sXfnbn¡pI.

   a 1= s]mXp A\p]mZw  1,x !  DÅ Hcp KpW\ {Iam\p]mX t{iWnbnse BZys¯ n                          

 ]Z§fpsS XpI 1 x x x
n2 1

g+ + + +
- = , 1.

x
x x

1
1

n

-
- =Y

 apIfnÂ X¶n«pÅ kaoIcW¯nsâ CSXp`mKw IrXn n 1- DÅ Hcp khntij _lp]Z hywPI

 amsW¶Xp {i²n¡pI. Cu kq{Xw Nne t{iWnIfpsS XpI IÊ p]nSn¡m³ D]tbmKn¡p¶p.

2.5.3  khntij t{iWnIÄ  ,k k
k

n

k

n

1

2

1= =

/ /  , k
k

n
3

1=

/
 \mw CXn\pap¼v RF¶ NnÓw k¦e\¯nÂ D]tbmKn¨p. 

 ]cnanX t{iWnIsf knÜ F¶ NnÓhp]tbmKn¨v kqNn¸n¡p¶ Nne DZmlcW§sf ]«nIbnÂ 

ImWn¨ncn¡p¶p . 

{IakwJy NnÓw hn]peoIcWw 

1. k
k

n

1=

/   or  j
j

n

1=

/ 1 2 3 ng+ + + +

2. ( )n 1
n 2

6

-
=

/ 1 2 3 4 5+ + + +

3. ( )d 5
d 0

5

+
=

/ 5 6 7 8 9 10+ + + + +

4. k
k

n
2

1=

/ 1 2 3 n
2 2 3 2

g+ + + +

5. 33 1
k k1

10

1

10

=
= =

/ / 3 1 1 10 30.termsg+ + =6 @ 10 ]Z§Ä] = 30

 n
n n

1 2 3
2

1
g+ + + + =

+^ h  F¶Xv sXfnbn¨p. CXns\ a =1 ,  d = 1 ,  l = n F¶v             

A.P. bpsS XpIsb D]tbmKn¨mÂ ( ) (1 )S n a l n n
2 2n

= + = +( ) (1 )S n a l n n
2 2n

= + = + ( ) (1 )S n a l n n
2 2n

= + = +  F¶v In«p¶p.  
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 AXn\mÂ knÜ NnÓap]tbmKn¨v \ap¡v   ( )
k

n n
2

1

k

n

1

=
+

=

/  F¶v FgpXmw.

    \ap¡v Xmsg X¶ncn¡p¶ kq{XhmIy§sf sXfnbn¡mw.

   (i)   k2 1
k

n

1

-
=

^ h/ ,       (ii)   k
k

n
2

1=

/     ,      (iii)   k
k

n
3

1=

/ .

sXfnhv : 

 (i)   1 3 5k n2 1 2 1
k

n

1

g- = + + + + -
=

^ ^h h/ F¶o kq{XhmIy§sf sXfnbn¡mw. 

  CXv  ,a 1=  ,d 2=  .l n2 1= -^ h  F¶ n]Z§f Hcp A.P. bmWv     
`  S

n
 = (1 2 1)n n n

2
2

+ - =               (S
n
 = ( )n a l

2
+ ) 

  AXmbXv ,   k n2 1
k

n

1

2
- =

=

^ h/       (1)

1.  kq{Xw  (1) XmsgsImSp¯n«pÅ coXnbnepw In«p¶XmWv 

  ( )k2 1
k

n

1

-
=

/  = k2 1
k

n

k

n

1 1

-
= =

/ /  = 2 k n
k

n

1

-
=

c m/  = ( )( )n n
n

2
2 1+

-   =  n2 .

2.   (1) Â \n¶pw   1 + 3 + 5 + g  + l = l
2
1 2+` j , Fs´¶mÂ   l =  2n – 1 1n l

2
( = + .

(ii)  \ap¡v      a b a b a ab b
3 3 2 2
- = - + +^ ^h hF¶v Adnbmw

     `  k k 1
3 3- -^ h  = k k k k1 1

2 2+ - + -^ ^h h    ( a = k  ,  b = k – 1 F¶v FSp¡mw) 

       (  k k 1
3 3- -^ h  = 3 3 1k k

2
- +     (2)

  ,k 1=  BbmÂ 1 0
3 3
-  = 3 3 11 12

- +^ ^h h  

  ,k 2=  BbmÂ 2 1
3 3
-  = 3 3 12 22

- +^ ^h h

  ,k 3=  BbmÂ 3 2
3 3
-  = 3 3 13 32

- +^ ^h h .  CXv XpSÀ¶mÂ, 

  ,k n=  BbmÂ            n n 1
3 3- -^ h  = 3 3 1n n2

- +^ ^h h .

  , , ,k n1 2 g=  F¶nhbpsS kaoIcW§sf \ncbmbn Iq«nbmÂ        

                                  n3  = 3 3n n n1 2 1 2
2 2 2

g g+ + + - + + + +6 6@ @

     3 n1 2
2 2 2

g+ + +6 @ = 3n n n1 2
3

g+ + + + -6 @

                         3 k
k

n
2

1=

; E/  = n n n
n

2

3 13
+

+
-

^ h

                          k
k

n
2

1=

/  = n n n

6

1 2 1+ +^ ^h h .    (3)
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(iii) 1 2k n
k

n
3

1

3 3 3
g= + +

=

/
 Xmsg sImSp¯ncn¡p¶ amXrIsb \ap¡v \nco£n¡mw  

   1
3   =   1   = 1 2^ h   

   1 2
3 3
+  =   9  = 1 2 2+^ h

   1 2 3
3 3 3
+ +  =  36  = 1 2 3 2+ +^ h

   1 2 3 4
3 3 3 3
+ + +  =  100  = 1 2 3 4 2+ + +^ h .

 Cu amXrI n ]Z§Ä hsc \o«nbmÂ,

   1 2 3 n
3 3 3 3

g+ + + +  = n1 2 3 2g+ + + +6 @

    = n n

2

1 2+^ h; E

  AXmbXv,      k
k

n
3

1=

/  = k
n n

2

1

k

n

1

2 2

=
+

=

c
^

m
h; E/ .   (4)

(i)     BZys¯ n \nkÀ¤kwJyIfpsS XpI, ( )
k

n n
2

1

k

n

1

=
+

=

/ .

(ii)    BZys¯ n Hä \nkÀ¤kwJyIfpsS XpI,  k n2 1
k

n

1

2
- =

=

^ h/ .

(iii)  BZys¯ n Hä \nkÀ¤kwJyIfpsS XpI,   (Ahkm\w ]Zw  l X¶ncp¶mÂ )

                       1 + 3 + 5 + g  + l = l
2
1 2+` j . 

(iv)   BZys¯ n \nkÀ¤kwJyIfpsS hÀ¤§fpsS XpI,

                        k
k

n
2

1=

/  = n n n

6

1 2 1+ +^ ^h h .

(v)   BZys¯ n \nkÀ¤kwJyIfpsS L\§fpsS XpI,

                        k
k

n
3

1=

/  = n n

2

1 2+^ h; E . 

DZmlcWw 2.29

 Xmsg X¶ncn¡p¶ t{iWnIfpsS XpI ImWpI

        (i) 26 27 28 60g+ + + +    (ii) 1 3 5 25tog+ + +  25 ]Z§Ä hsc    (ii) 31 33 53.g+ + +

\nÀ²mcWw 

(i)       26 27 28 60g+ + + +  =  1 2 3 60 1 2 3 25g g+ + + + - + + + +^ ^h h

   = n n
1

60

1

25

-/ /

   = 
2

60 60 1

2

25 25 1+
-

+^ ^h h

   = (30 61) (25 13)# #-   = 1830 325-  = 1505.
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(ii) n 25=

 `    1 3 5 25to termsg+ + +  25 ]Z§Ä = 252                     ( ( )k n2 1
k

n

1

2
- =

=

/   )

            = 625.     

(iii) 31 33 53g+ + +

  = 1 3 5 53g+ + + +^ h 1 3 5 29g- + + + +^ h

  = 
2

53 1
2

29 12 2+ - +` `j j                           (  1 + 3 + 5 + g  + l = l
2
1 2+` j  )

  =  27 15
2 2
-  =  504.   

DZmlcWw 2.30

 Xmsg sImSp¯n«pff t{iWnIfpsS XpI ImWpI. 

 (i) 1 2 3 25
2 2 2 2

g+ + + +     (ii) 12 13 14 35
2 2 2 2

g+ + + +

 (iii)  1 3 5 51
2 2 2 2

g+ + + + .

\nÀ²mcWw

(i)    1 2 3 25 n
2 2 2 2 2

1

25

g+ + + + =/

    = 
6

25 25 1 50 1+ +^ ^h h       ( k
k

n
2

1=

/  = n n n

6

1 2 1+ +^ ^h h  )

    = 
6

25 26 51^ ^ ^h h h

 `   1 2 3 25
2 2 2 2

g+ + + +  = 5525. 

(ii)   12 13 14 35
2 2 2 2

g+ + + +

   = 1 2 3 35
2 2 2 2

g+ + + +^ h 1 2 3 11
2 2 2 2

g- + + + +^ h

   = n n
2 2

1

11

1

35

-//

   = 
6

35 35 1 70 1

6

11 12 23+ +
-

^ ^ ^ ^h h h h

   = 
6

35 36 71

6

11 12 23
-

^ ^ ^ ^ ^ ^h h h h h h

   = 14910 506- = 14404 .

(iii)     1 3 5 51
2 2 2 2

g+ + + +

   = 1 2 3 51 2 4 6 50
2 2 2 2 2 2 2 2

g g+ + + + - + + +^ ^h h

   = 2n 1 2 3 25
2

1

51
2 2 2 2 2

g- + + + +6 @/
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   = 4n n
2

1

51
2

1

25

-/ /

   = 4
6

51 51 1 102 1

6

25 25 1 50 1
#

+ +
-

+ +^ ^ ^ ^h h h h    

   = 4
6

51 52 103

6

25 26 51
#-

^ ^ ^ ^ ^h h h h h

   = 4 221005526 -  =  23426.

DZmlcWw 2.31

  Xmsg sImSp¯n«pff t{iWnIfpsS XpI ImWpI. 

 (i)  1 2 3 20
3 3 3 3

g+ + + +   (ii)  11 12 13 28
3 3 3 3

g+ + + +

\nÀ²mcWw

(i) 1 2 3 20 n
3 3 3 3 3

1

20

g+ + + =/

   = 
2

20 20 1 2+^
c

h
m    k

k

n
3

1=

/  = n n

2

1 2+^ h; E  D]tbmKn¨v 

   = 
2

20 21 2#` j   = 210 2^ h  =  44100.

(ii)   11 12 28
3 3 3

g+ + +

  = 1 2 3 28 1 2 10
3 3 3 3 3 3 3

g g+ + + + - + + +^ ^h h

  = n n
3

1

28
3

1

10

-/ /  

  = 
2

28 28 1

2

10 10 12 2+
-

+^ ^h h; ;E E  

  = 406 55 (4 6 )( )0 55 406 55
2 2
- = + -  

  = (461)(351) = 161811.

DZmlcWw 2.32

    1 2 3 k
3 3 3 3

g+ + + + = 4356 F¦nÂ k, bpsS aqeyw ImWpI.

\nÀ²mcWw k  Hcp [\]qÀ®m¦amsW¶v  {i²n¡pI.

           1 2 3 k
3 3 3 3

g+ + + +  = 4356

                           (     k k

2

1 2+^
c

h
m  = 4356 =6 6 11 11# # #

 hÀ¤aqew FSp¯mÂ,    k k

2

1+^ h   = 66

                             (    132k k
2
+ -  = 0    (    k k12 11+ -^ ^h h = 0 

        k 11= ,       k  [\ambXn\mÂ   
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DZmlcWw 2.33

 (i) 1 2 3 120ng+ + + + = , F¦nÂ  1 2 3 n
3 3 3 3

g+ + + ImWpI.

 (ii) 1 2 3 36100,n
3 3 3 3

g+ + + + =  F¦nÂ  1 2 3 .ng+ + + +  ImWpI. 

\nÀ²mcWw

(i)   1 2 3 ng+ + + +   = 120 i.e.  n n

2

1+^ h  = 120

 `        1 2 n
3 3 3

g+ + +  =  n n

2

1 2+^
c

h
m  = 1202   = 14400

(ii)  1 2 3 n
3 3 3 3

g+ + + +  = 36100

  (              n n

2

1 2+^
c

h
m  = 36100 =19 19 10 10# # #

  (                  n n

2

1+^ h  = 190

         1 + 2 + 3 + g  + n = 190.

DZmlcWw 2.34

 11sk.ao. , 12 sk.ao. , g , 24 sk.ao. , F¶o hi§fpÅ 14 kaNXpc§fpsS 

hnkvXoÀ®§fpsS XpI ImWpI 

\nÀ²mcWw kaNXpc§fpsS hnkvXoÀ®§Ä cq]oIcn¡p¶ t{iWn 11 12 24
2 2 2

g+ + +

  BsI hnkvXoÀ®w      = 11 12 13 24
2 2 2 2

g+ + + +

          = 1 2 3 24
2 2 3 2

g+ + + +^ h 1 2 3 10
2 2 3 2

g- + + + +^ h

          = n n
2

1

24
2

1

10

-/ /

          = 
6

24 24 1 48 1

6

10 10 1 20 1+ +
-

+ +^ ^ ^ ^h h h h

          = 
6

24 25 49

6

10 11 21
-

^ ^ ^ ^ ^ ^h h h h h h

          = 4900 385-  
          = 4515 sq. cm.

A`ymkw 2.6

1. Xmsgs¡mSp¯ncn¡p¶ t{iWnIfpsS XpI ImWpI

 (i)     1 + 2 + 3 + g  + 45              (ii)    16 17 18 25
2 2 2 2

g+ + + +

           (iii)  2 + 4 + 6 + g  + 100         (iv)   7 + 14 +21 g  + 490

 (v)    5 7 9 39
2 2 2 2

g+ + + +  (vi)    16 17 35
3 3 3

g+ + +
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2. k bpsS aqeyw ImWpI

 (i)     1 2 3 6084k
3 3 3 3

g+ + + + =            (ii)    1 2 3 2025k
3 3 3 3

g+ + + + =

3.   1 2 3 171pg+ + + + = , F¦nÂ 1 2 3 p
3 3 3 3

g+ + + + ImWpI.

4.   1 2 3 8281k
3 3 3 3

g+ + + + = ,  F¦nÂ 1 2 3 kg+ + + + ImWpI.

5. 12   sk.ao., 13sk.ao., g , 23sk.ao.. F¶o hi§fpff 12 kaNXpc§fpsS hnkvXoÀ®§fpsS 

XpI ImWpI

6. 16 sk.ao., 17 sk.ao., 18sk.ao., g , 30sk.ao.  F¶o hi§fpff 15 kaNXpcL\nIIfpsS 

hym]vX§fpsS XpI ImWpI. 

A`ymkw 2.7
icnbmb D¯cw XncsªSp¡pI

1. sXämb {]kvXmh\ GXv  ?

 (A)  NÂ \nÀÆNn¡s¸« Hcp hmkvXhnI aqey^e\amWv Hcp A\p{Iaw.

 (B)   FÃm ^e\hpw Hcp A\p{Ias¯ kqNn¸n¡p¶p.

 (C)   Hcp A\p{Ia¯nÂ A\´amb At\Iw ]Z§Ä DÊ mbncn¡mw.

 (D)   Hcp A\p{Ia¯nÂ ]cnanXamb ]Z§Ä D Êmbncn¡mw

2. 1, 1, 2, 3, 5, 8, gF¶ A\p{Ia¯nsâ 8þmw ]Zw.

 (A)  25 (B)  24 (C)  23 (D)  21

3.  , , , ,
2
1

6
1

12
1

20
1 g  F¶ A\p{Ia¯nse ASp¯ ]Zw. 

 (A)   
24
1  (B)   

22
1  (C)   

30
1  (D)   

18
1

4. a, b, c, l, m F¶nh A.P, bnemWv F¦nÂ 4 6 4a b c l m- + - +  sâ apeyw

 (A)  1 (B)  2 (C)  3 (D)  0 

5. a, b, c F¶nh A.P. bnemsW¦nÂ  
b c
a b

-
-  =

 (A)  
b
a  (B)  

c
b  (C)  

c
a  (D)  1

6. Hcp A\p{Ia¯nsâ n þmw ]Zw 100 n +10, F¦nÂ B A\p{Iaw

 (A)  Hcp A.P. (B)   Hcp G.P.    (C)  Hcp  Ønc A\p{Iaw (D)  A.PbpaÃ , G.P.bpaÃ

7. , , ,a a a
1 2 3

gF¶nh  A.P. bnemWv,  ,
a

a

2
3

7

4 =  F¦nÂ  A.P. bnse ]Zw 

 (A)   
2
3  (B)  0 (C)   a12 1  (D)   a14 1

8. , , ,a a a
1 2 3

g   F¶ A\p{Iaw A.P.  bnemWv. F¦nÂ  , , ,a a a
5 10 15

g   F¶ A\p{Iaw 

 (A)  Hcp G.P. (B)  Hcp A.P.    (C)   A.PbpaÃ, G.P. bpaÃ    (D)   A.P bpw G.P. bpamWv.

9. k+2, 4k–6, 3k–2  F¶nh Hcp A.P. bnse ASp¯Sp¯pÅ aq¶v ]Z§fmWv. F¦nÂ k bpsS aqeyw 
 (A)   2 (B)  3 (C)  4  (D)  5

10. a, b, c, l, m. n F¶nh A.P.,bnemWv . F¦nÂ 3a+7, 3b+7, 3c+7, 3l+7, 3m+7, 3n+7 F¶nh

 (A)  Hcp G.P. (B)  Hcp A.P.    (C)  Hcp  Ønc A\p{Iaw (D)   A.P. bpaÃ , G.PbpaÃ
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11. Hcp G.P bnse -3þmw ]Zw 2, F¦nÂ BZys¯ 5 ]Z§fpsS KpW\^ew 
 (A)  52  (B)  25  (C)  10  (D) 15

12. a, b, c F¶nh  G.P, bnemsW¦nÂ  
b c
a b

-
-  =

 (A)  
b
a  (B)  

a
b  (C)  

c
b  (D)  

b
c

13. ,x  x2 2+ , ,x3 3 g+  F¶nh G.P, bnemsW¦nÂ  ,x5  x10 10+ , ,x15 15 g+ F¶nh

 (A)  Hcp G.P. (B)  Hcp A.P.    (C)  Hcp  Ønc A\p{Iaw (D)   A.P. bpaÃ , G.PbpaÃ

14.  –3, –3, –3,g   F¶ A\p{Iaw 

 (A)  Hcp G.P. (B)  Hcp A.P.    (C)   A.PbpaÃ, G.P. bpaÃ    (D)   A.P bpw G.P. bpamWv.

15. Hcp G.P bnse BZys¯ \mev XpSÀ¨bmbpÅ ]Z§fpsS KpW\^ew 256, s]mXp A\p]mXw 4, 

BZy]Zw [\hpamsW¦nÂ aq¶mw]Zw

 (A)  8 (B)  
16
1  (C)  

32
1  (D) 16

16. Hcp G.P  bnse  t
5
3

2
= ,  t

5
1

3
=   F¦nÂ s]mXp A\p]mXw

 (A)  
5
1  (B)  

3
1  (C) 1 (D)  5 

17.  x 0! , F¦nÂ  1 sec sec sec sec secx x x x x
2 3 4 5

+ + + + +

 (A)  (1 )( )sec sec sec secx x x x
2 3 4

+ + +   (B)   (1 )( )sec sec secx x x1
2 4

+ + +  

 (C)  (1 )( )sec sec sec secx x x x
3 5

- + +  (D)    (1 )( )sec sec secx x x1
3 4

+ + +

18.  Hcp A.P. bnse  n þmw ]Zw 3 5t n
n
= - ,BZys¯ n ]Z§fpsS XpI

 (A)  n n
2
1 5-6 @ (B)  n n1 5-^ h (C)  n n

2
1 5+^ h (D)  n n

2
1 +^ h

19.  am n-  , am , am n+  F¶ G.P. bpsS s]mXp A\p]mXw

 (A)  am  (B)  a m-  (C)  an  (D)  a n-

20. 1 + 2 + 3 +. . . + n = k F¦nÂ   13 n2
3 3

g+ + +  =

 (A)  k2  (B)  k3  (C)  k k

2

1+^ h  (D)  k 1 3+^ h
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q hmkvXhnI kwJyIfpsS A\p{Iaw F¶Xv hmkvXhnI kwJyIsf Nne {Ia§fnÂ {IaoIcn¡p¶Xv 

AsÃ¦nÂ ]«nIbnSp¶XmWv. 

q 1F F
1 2
= =    ,    ,F F F

n n n1 2
= +

- -
 3,4,n g=   F¶ A\p{Ias¯ ^nt_m\m¨n A\p{Iaw 

F¶p ]dbp¶p. CXnsâ ]Z§Ä 1, 1, 2, 3, 5, 8, 13, 21, 34, g  BWv

q a a d
n n1

= +
+ , n N!  ,  d   Hcp Øncm¦w, F¦nÂ  , , , , ,a a a a

n1 2 3
g g  F¶ Hcp A\p{Ias¯ 

Iq«pkam´c A\p{Iaw F¶p]dbp¶p.  ChnsS  a
1
  s\ BZy]Zsa¶pw,    Øncm¦w  d  sb  s]mXp     

hyXymksa¶pw ]dbp¶p. 

 Hcp A.P.  bpsS s]mXp]Zw (n þmw ]Zw)   ( )t a n d n1 Nn 6 != + - .

q , 0,a a r rwhere
n n1

!=
+

 , 0,a a r rwhere
n n1

!=
+

  n N! , r  Hcp Øncm¦w, F¦nÂ , , , , ,a a a a
n1 2 3

g g  F¶ Hcp A\p{Ias¯ 

KpW\ {Iam\p]mXsa¶p ]dbp¶p 

 Hcp G.P.  bpsS s]mXp]Zw (n þmw ]Zw)  , , , ,t ar n 1 2 3n

n 1
g= =

- .

qHcp A\p{Ia¯nse ]Z§fpsS k¦e\ NnÓw (+)  sImÊ v Iq«nt¨À¯v AhbpsS k¦e\ambn 

FgpXp¶Xn\v t{iWn F¶p ]dbp¶p. t{iWnbnse ]Z§fpsS F®w ]cnanXamsW¦nÂ, AXns\        

]cnanX t{iWn F¶p ]dbp¶p. t{iWnbnse ]Z§fpsS F®w A\´amsW¦nÂ, AXns\ A\´ 

t{iWn F¶p ]dbp¶p.  

qBZy]Zw a s]mXphyXymkw d bpapÅ Hcp Iq«pkam´c t{iWnbpsS BZys¯ n ]Z§fpsS XpI Sn  = 
[2 ( 1) ]n a n d

2
+ -  = ( )n a l

2
+ , l  Ahkm\ ]Zw 

qHcp KpW\{Iam\p]mX t{iWnbpsS BZys¯ n]Z§fpsS XpI

   
( ) ( )

,

.

S r
a r

r
a r

r

na r
1
1

1
1

1

1

if

if
n

n n

!= -
-

=
-
-

=

*

( ) ( )
,

.

S r
a r

r
a r

r

na r
1
1

1
1

1

1

if

if
n

n n

!= -
-

=
-
-

=

*   a BZy]Zw,  r s]mXp A\p]mXw

qBZys¯ n \nkÀ¤kwJyIfpsS XpI,         ( )
k

n n
2

1

k

n

1

=
+

=

/ .

qBZys¯ n Hä \nkÀ¤kwJyIfpsS XpI,  k n2 1
k

n

1

2
- =

=

^ h/
qBZys¯ n Hä \nkÀ¤ kwJyIfpsS XpI ( Ahkm\]Zw l X¶ncp¶mÂ)  

     1 + 3 + 5 + g  + l = l
2
1 2+` j . 

qBZys¯ n \nkÀ¤ kwJyIfpsS hÀ¤§fpsS XpI,   k
k

n
2

1=

/  = n n n

6

1 2 1+ +^ ^h h .

qBZys¯ n \nkÀ¤ kwJyIfpsS L\§fpsS XpI ,  k
k

n
3

1=

/  = n n

2

1 2+^ h; E .

\n§Ä¡dnbmtam ? 

aymdn³ saÀsk\nsâ t]cnÂ Adnbs¸Sp¶ saÀsk³ kwJy M =2 1p
-  BIp¶p. ChnsS p Hcp 

[\ ]qÀ®m¦amWv. M Hcp A`mPyamsW¦nÂ, CsXmcp saÀsk³ A`mPykwJybmIp¶p.  2 1p
- Hcp 

A`mPyamsW¦nÂ, p A`mPysa¶Xv ckIcamWv. Gähpw henb A`mPy kwJybmb  2 1, ,43 112 609
- Hcp 

saÀsk³ A`mPykwJybmIp¶p. 

HmÀ½nt¡ Êh
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3.1 apJhpc

 _oPKWnX kaoIcW§Ä \nÀ²mcWw sN¿p¶Xns\                   

{]Xn]mZn¡p¶, KWnX imkv{X¯nsâ AXn{][m\hpw, hfsc                        

]g¡hpapÅ Hcp imJbmWv _oPKWnXw. aq¶mw \qämÊnÂ {Ko¡v  

KWnX imkv{XÚ\mb Untbm^mâkvþ At\Iw {]mtbmKnI                     

{]iv\§Ä AS§nb ‘AcnXvsaänIv’ F¶ ]pkvXIw FgpXn. Bdpw 

Ggpw \qämÊ pIfnÂ C´y³ KWnX imkv{XÚ·mcmb Bcy`«bpw 

{_ÒKp]vXbpw tcJob kaoIcW§fnepw ZznLmX kaoIcW§fnepw 

]cn{ia§Ä \S¯n AhbpsS \nÀ²mcW§Ä¡v s]mXp amÀ¤§Ä 

hnIkn¸n¨p. 

     _oPKWnX¯nÂ ASp¯ apJyamb hnIk\w H³]Xmw \qämÊnÂ 

Atd_y³ imkv{XÚ·mcmÂ \S¶n«pÊ v. {]tXyIn¨v "Compendium 
on calculation by completion and balancing"F¶ 

AÂþJzmcnkvanbpsS ]pkvXIw Hcp apJyamb  \mgnI¡ÃmWv. CXnÂ 

D]tbmKn¨ ‘BÄP{_’ F¶ ]Zw emän\nÂ ‘BÄPn{_’ F¶pw 

CXnsâ ]cn`mj aÕcw AYhm ]p\:Øm]\w F¶pw BWv. ]Xn 

aq¶mw \qäm ÊnÂ Leonardo Fibonacci’s bpsS _oPKWnX¯nse 

{KÙ§Ä {]m[m\yapÅXpw kzm[o\apÅXpamWv. Cämenb³ KWnX 

imkv{XÚ\mb Luca Pacioli (1445-1517)bptSbpw Cw¥ojv 

KWnX imkv{XÚ\mb Robert Recorde (1510-1558)bptSbpw 

_oPKWnX¯nse ]cn{ia§Ä hfsc kzm[o\w sNep¯p¶hbmWv. 

XpSÀ¶pÅ \qämÊpIfnÂ _oP KWnXw IqSpXÂ kw{Klcq]¯nÂ 

hnIkn¸n¨p. 19þmw \qämÊnÂ Cu ]cn{ia§fnÂ {_n«ojv KWnX 

imkv{XÚ·mÀ apJy]¦v hln¨p. Peacock ({_n«³,1791-1858) 
A¦KWnX¯nepw _oPKWnX¯nepapÅ {]mamWnI Nn´IfpsS 

Øm]I\mWv. C¡mcW§fmÂ At±lw _oPKWnX¯nsâ bq¢nUv 

F¶dnbs¸Sp¶p. ASnØm\ {InbIfnÂ \nÀÆNn¡s¸« kw{KlnI 

NnÓ§sf ]cnKWn¡p¶ Peacocksâ ]cn{ia§sf DeMorgan 
({_n«³,1806-1871) hnIkn¸n¨p.  

 Cu A²ymb¯nÂ tcJob kaoIcW§tfbpw ZznLmX 

kaoIcW§fptSbpw \nÀ²mcWw sN¿p¶ ]T\coXnIfnÂ {i² 

tI{µoIcn¡mw.

_oPKWnXw

AÂþJzmcnkvan

(780-850)

Atd_y

 KWnX imkv{X¯n\pw `qan 
imkv{X¯n\pw AÂþJzmcnkvanbpsS 
kw`mh\ _oPKWnX¯ntâbpw 
{XntImWanXnbptSbpw \hoIcW 
¯n\v ASnØm\taIn. At±lw 
tcJob ZznLmX kaoIcW§fpsS 
BZys¯ hyhØm\pkrXamb \nÀ 
²mcWw AhXcn¸n¨p. At±ls¯ 
_oPKWnX¯nsâ Øm]I\mbn              
]cnKWn¡p¶p. 

 C´y³ KWnX imkv{X¯nÂ 
hnIkn¸n¨v ]mÝmXy \mSpIfnte 
b v¡ vh y m] n¸ n¨l nµ pþAd_ nI v 
A¡§fpsS k{¼Zmbs¯ASnØm\
am¡nbpÅ Ad_nIv A¡§sf              
]cnNbs¸Sp¯p¶Xn\v A¦KWnX 
¯nepÅ At±l¯nsâ  ]cn{iaw 
ImcWambn `hn¨p.

 apJhpc

 _lp]Z hrwPI§Ä

 kn´änIv lcWw

 D.km.`m, e.km.Kp

 ]cntab hrwPI§Ä

 hÀ¤aqew

 ZznLmX kahmIy§Ä

33
The human mind has never invented a labour-saving machine  

equal to algebra  - Author unknown
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\nÀÆN\w

{i²nt¡Êh

3.2 cÊ v Nc§fpÅ tcJob kaoIcW k{¼Zmbw

 H³]Xmw ¢mÊnÂ Hcp NcapÅ tcJob kaoIcWw ax b+  = 0, a 0!  sb¡pdn v̈ ]Tn¨pIgnªp.

 cÊ v Nc§fpÅ Hcp tcJob kaoIcWw ax by c+ = , a AsÃ¦nÂ ba 0!  \ap¡v ]cnKWn¡mw.   
,x x y y0 0= =  F¶o aqey§Ä kaoIcWs¯ Xr]vXam¡p¶p. F¦nÂ {IatPmSn ( , )x y0 0 s\                           

tcJob kaoIcW¯nsâ \nÀ²mcWw F¶p ]dbp¶p.

 PymanXob coXnbnÂ, ax by c+ =  F¶ tcJob kaoIcW¯nsâ {Km^v Hcp Xe¯nepff 

Hcp t\ÀtcJbmWv. AXpsImÊ v Cu tcJbnse  ( ,x y) F¶ Hmtcm _nµphpw ax by c+ =
F¶ kaoIcW¯nsâ \nÀ²mcW¯n\v kam\amWv. hn]coXambn, kaoIcW¯nsâ GsXmcp \nÀ²mcWw                    
( ,x y ) bpw Cu t\ÀtcJbnse Hcp _nµphmWv. AXmbXv,  ax by c+ =  F¶ kaoIcW¯n\v A\´amb        

\nÀ²mcW§Ä DÊ v.

  ,x yF¶o cÊ v Nc§fnepÅ ]cnanX F®w tcJob kaoIcW§fpsS Hcp KWs¯ ( ,x y )
Nc§fnepÅ tcJob kaoIcW§fpsS k{¼Zmbw F¶p ]dbp¶p. Cu kaoIcW§fpsS k{¼Zmbs¯ 

GIIme kaoIcW§Ä F¶pw ]dbp¶p.

  ,x x y y0 0= =  F¶o aqey§Ä Hcp k{¼Zmb¯nse FÃm kaoIcW§tfbpw                           

Xr]vXam¡p¶p F¦nÂ {IatPmUn  ( , )x y0 0  F¶Xn\v cÊp Nc§fpÅ Hcp tcJob k{¼Zmb¯nsâ              

\nÀ²mcWw F¶p ]dbp¶p. 

 cÊ v Nc§fpÅ tcJob kaoIcW§Ä

      a x b y c1 11+ =      
      a x b y c2 2 2+ =  
 (i)  Cu kaoIcWW§sf  x , y bpsS Hcp tPmUn aqey§sf¦nepw Xr]vXam¡nbmÂ Ahsb   

  ØncamsW¶v (consistent) ]dbmw.    
 (ii)  apIfnÂ ]dª kaoIcWW§sf Hcp aqeyhpw Xr]vXam¡nbnsÃ¦nÂ Ahsb AØncamsW¶v 

  (inconsistent) ]dbmw. 

  
 (i) ax by c+ =  F¶ cq]¯nepÅ Hcp kaoIcWs¯ tcJob kaoIcWsa¶p ]dbp¶p. 

Fs´¶mÂ Nc§Ä GILmXhpw kaoIcW¯nÂ Nc§Ä¡v KpW\ ^ehpanÃ. 

 (ii) cÊ ne[nIw Nc§fpÅ tcJob k{¼Zmbw km[yamWv. CXv \n§Ä DbÀ¶ ¢mÊpIfnÂ ]Tn¡pw.

  x, y F¶o Nc§fpÅ,

     a x b y c1 11+ =      (1)
     a x b y c2 2 2+ =      (2)
F¶ Hcp tcJob k{¼Zmbw ]cnKWn¡mw. CXnÂ Hmtcm kaoIcW¯nepw IpdªXv Hcp Ncw                                                

DÊmbncn¡pIbpw , ,a b a band1 1 2 2, b2F¶o Ønc§fnÂ GsX¦nepw H¶v ]qPyambncn¡pIbpw BImw.    
             Npcp¡¯nÂ,  , .a b a b0 01

2

1

2

2

2

2

2
! !+ + F¶ncnt¡ÊXmWv.  

 PymanXob coXnbnÂ Xmsgs¡mSp¯n«pÅh kw`hn¡mw.  
 (1) , (2) Â kqNn¸n¨ cÊ v t\ÀtcJIÄ

 (i) IrXyambn Hcp _nµphnÂ {]XntOZn¡mw.

 (ii) Hcp _nµphnepw {]XntOZn¡mXncn¡mw.

 (iii) k¶n]Xn¡mw.
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Ipdn¸v

 (i) kw`hn¨mÂ {]XntOZ_nµp B k{¼Zmb¯nsâ Htcsbmcp \nÀ²mcWw Xcp¶p. (ii) kw`hn¨mÂ 

k{¼Zmb¯n\v \nÀ²mcWw CÃ. (iii) kw`hn¨mÂ tcJbnse Hmtcm _nµphpw k{¼Zmb¯nse \nÀ²mcWs¯ 

Ipdn¡p¶p. A§s\ k{¼Zmb¯n\v A\´amb \nÀ²mcW§Ä DÊ mbncn¡pw.  

 cÊ v Nc§fpÅ tcJob kaoIcW§sf \nÀ²mcWw sN¿m³ Xmsg sImSp¯n«pÅ _oPKWnX 

coXnIÄ D]tbmKn¡mw. (i)  Hgnhm¡Â coXn   (ii) h{P KpW\ coXn

3.2.1  Hgnhm¡Â coXn

 Cu coXnbnÂ Hcp Ncs¯ Hgnhm¡¯¡hn[w kaoIcW§sf tbmPn¸nt¡Ê XmWv. Hcp Ncs¯ 

Xmsg ]dbp¶ hn[¯nÂ Hgnhm¡mw.

 (i)  Nc§fnÂ H¶nsâ KptWm¯cw Xpeyam¡m³ thÊ n X¶n«pÅ kaoIcW§sf A\ptbmPyamb 

kwJy sImÊ v KpWn¡pI AsÃ¦nÂ lcn¡pI.

 (ii)  Xpeyam¡s¸« KptWm¯c§Ä¡v hyXykvX NnÓ§fmsW¦nÂ Ah IqSpI. AÃm¯ ]£w 

Ipdbv¡pI.

DZmlcWw 3.1

 \nÀ²mcWw sN¿pI x y3 5-  = –16 ,   x y2 5+  = 31

\nÀ²mcWw X¶n«pÅ kaoIcW§Ä, 

      x y3 5-  = –16      (1) 

     x y2 5+  =  31       (2)

 cÊ v kaoIcW§fnepw  y bpsS KptWm¯c§Ä XpeyamWv.

 AXn\mÂ  y  sb Hgnhm¡m³ Ignbpw.

  (1), (2) Iq«nbmÂ

               5x = 15      (3)
                            x = 3.   

  x = 3 s\ (1) AsÃ¦nÂ (2) Â Btcm]n¨mÂ, y e`n¡pw.     
              3(3) –5y  =  –16

                            (        y = 5.

                                       x = 3, y = 5   F¶nhsb cÊp kaoIcW§fnepw Btcm]n¨mÂ, 

         3(3) – 5(5) = –16 , 2(3) +5(5) = 31 X¶n«pÅ k{¼Zmb¯nsâ \nÀ²mcWw (3, 5) BWv.

 
apIfnse DZmlcW¯nÂ \nÀ²mcWw ImWp¶XnÂ Hcp NcapÅ kaoIcWw (3) e`n¡p¶Xv Hcp {][m\ 
]SnbmWv.  y F¶ Ncw Hgnhm¡nbXn\mÂ x F¶ NcapÅ kaoIcWw (3)  e`n¨p. Hcp k{¼Zmb¯nÂ 
Nc§fnÂ H¶ns\ BZyw Hgnhm¡n \nÀ²mcWw sN¿p¶ coXnsb Hgnhm¡Â coXn F¶p ]dbp¶p.
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Ipdn¸v

{i²nt¡Êh

DZmlcWw  3.2

 11 s]³knepIfptSbpw 3 dºdpIfptSbpw hne  ` 50. IqSmsX 8 s]³knepIfptSbpw  3 dºdp 

IfptSbpw hne  ` 38 F¦nÂ Hmtcm s]³knensâbpw Hmtcm dºdnsâbpw hne ImWpI.

\nÀ²mcWw  Hcp s]³knensâ hne x cq]  Hcp dºdnsâ hne y cq] F¶ncn¡s«.  

      AXn\mÂ        x y11 3+  =  50       (1)

          x y8 3+  =  38      (2)

   (1) Â \n¶pw (2) Ipd¨mÂ   x3  = 12    (   4x = .

           x= 4 s\ (1) Â Btcm]n¨mÂ, 

   11(4) 3y+  = 50  AXmbXv   y 2= .

                            ` 4 2x yand= =,  y= 2                                                                                 

                  `  Hcp s]³knensâ hne  ` 4 , Hcp dºdnsâ hne  ` 2.

 In«p¶ aqey§Ä cÊ v kaoIcW§tfbpw Xr]vXns¸Sp¯p¶p F¶Xv icn t\mt¡ÊXmWv.

DZmlcWw  3.3

 Hgnhm¡Â coXnbnÂ \nÀ²mcWw ImWpI.   3x y4+  = –25,   x y2 3-  = 6
\nÀ²mcWw  

                 3x y4+  = –25      (1)
                                 x y2 3-  =  6      (2)

 x s\ Hgnhm¡p¶Xn\v  (1) s\ 2 sImÊ pw (2) s\ –3sImÊ pw KpWn¡pI.

       (1) #  2   (   x y6 8+  = –50     (3)

       (2) #  –3 (   x y6 9- +  = –18     (4)

 (3) Dw (4) Dw Iq«nbmÂ   y17  = – 68  (   y  = – 4
      y  = – 4 s\  (1) Â Btcm]n¨mÂ

    ( )x3 4 4+ -  = – 25 
                              x  = – 3
    \nÀ²mcWw  ( –3, –4 ) BIp¶p.

  DZmlcWw 3.1Â sNbvXXpt]mse Iq«pItbm, Ipdbv¡pItbm sNbvXmÂ X¶n«pÅ 

kaoIcW§fnÂ Nc§fnsem¶v Hgnhm¡m³ DZmlcWw 3.3 Â km[yaÃ. AXpsImÊ v  x AYhm  y 
bpsS KptWm¯c§Ä (NnÓw HgnsI) Xpeyam¡m³ Nne {]{InbIÄ sNt¿Ê XpÊ v. AXn\ptijw       

\ap¡v Hgnhm¡Â coXnbnÂ sN¿mhp¶XmWv.  
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DZmlcWw  3.4
 Hgnhm¡Â coXn D]tbmKn¨v \nÀ²mcWw sN¿pI.   x y101 99+  = 499,   x y99 101+  = 501

\nÀ²mcWw 
    x y101 99+  = 499           (1)
    x y99 101+  = 501           (2)
  ChnsS Nc§fnsem¶v Hgnhm¡p¶Xn\v A\ptbmPyamb kwJyIÄ sImÊ v KpWn¡Ww.  
  F¶mÂ ChnsS Hcp kaoIcW¯nse x sâ KptWm¯cw asä kaoIcW¯nsâ y bpsS 

KptWm¯c¯n\v XpeyamWv F¶Xv {i²n¡pI. C¯cw kµÀ`§fnÂ cÊ v kaoIcW§tfbpw Iq«pIbpw 

Ipdbv¡pIbpw sN¿pt¼mÄ AtX \nÀ²mcWapÅ ]pXnb eLphmb kaoIcW§Ä e`n¡p¶p. 
  (1) , (2) Iq«nbmÂ       x y200 200+  = 1000.   

        200 sImÊ v lcn¨mÂ,   x y+  = 5              (3)

 (1)Â \n¶pw  (2) Ipd¨mÂ,    x y2 2-  = –2 

                          (  x y-  = –1           (4)  
  (3) , (4) F¶nh \nÀ²mcWw sNbvXmÂ,      x = 2,  y = 3.

 `  Bhiys¸« \nÀ²mcWw ( 2, 3 ) BWv.

DZmlcWw  3.5
 Hgnhm¡Â coXn D]tbmKn¨v \nÀ²mcWw sN¿pI.  x y3 2 +^ h = xy7 ;   x y3 3+^ h = xy11   

\nÀ²mcWw         

  xy bpsS ]Zw hcp¶XpsImÊ v X¶n«pÅ k{¼Zmbw tcJob k{¼ZmbaÃ F¶Xv {i²n¡pI. 

    x y3 2 +^ h = xy7           (1)

    x y3 3+^ h = xy11           (2)

    x = 0 F¦nÂ y = 0. IqSmsX y = 0 F¦nÂ x = 0 BWv. AXn\mÂ k{¼Zmb¯nsâ Hcp                            

\nÀ²mcWw (0, 0) BWv. AXpsImÊ v asämcp \nÀ²mcWw DsÊ¦nÂ  x !  0, y 0!  Bbncn¡pw.

 x 0! ,  y 0!  F¶Xns\ ]cnKWn¡pI.

 Hmtcm kaoIcW¯ntâbpw Ccphi§fnepw  x y sImÊ v lcn¨mÂ

   
y x
6 3+  = 7,   i.e.,  

x y
3 6+  = 7        (3)

 
              

x y
9 3+  = 11          (4)

    a
x
1=   ,   b

y
1=  F¶ncn¡s«.

 (3) , (4) F¶o kaoIcW§Ä C{]Imcw amdp¶p.

   a b3 6+  = 7            (5)
   a b9 3+  = 11           (6)
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           CXv  a, b bnepff Hcp tcJob k{¼ZmbamWv.

 b sb Hgnhm¡p¶Xn\,v  (6) #2 (    18a + 6b = 22    (7)
              (5)  Â \n¶v  (7) Ipd¨mÂ,      a15-    = –15.  (   a  = 1.
 a = 1 s\ (5) Â Btcm]n¨mÂ, b = 

3
2  A§s\ a = 1, b

3
2= .

 a = 1 BbmÂ  
x
1 1=              (    x 1= .

 b = 
3
2  BbmÂ  

y
1

3
2=            (    y

2
3= .

 Cu k{¼Zmb¯n\v ( 1,
2
3  ) , ( 0, 0 ) F¶o cÊ v \nÀ²mcW§Ä DÊ v.

        asämcp coXn

              x y3 2 +^ h = xy7     (1)

   x y3 3+^ h = xy11    (2)

    (2) × 2 – (1)  (  15y = 15xy

                        (  15y(1–x) = 0.   x = 1, y = 0

                       x = 1 BbmÂ  y  = 
2
3  ,  y = 0 BbmÂ x = 0

                 cÊ v \nÀ²mcW§Ä  ( 1,
2
3  ) , ( 0, 0 ).

        15y = 15xy F¶Xns\ 15 = 15x Fs¶gpXnbmÂ y = 0 F¶v In«nÃ.

A`ymkw 3.1

Xmsg sImSp¯ncn¡p¶ kaoIcW§Ä Hgnhm¡Â coXnbnÂ \nÀ²mcWw sN¿pI.

        1.  x y2 7+ = ,   x y2 1- =  2. x y3 8+ = ,  x y5 10+ =

        3.  x y
2

4+ = ,   x y
3

2 5+ =  4. x y xy11 7- = ,   x y xy9 4 6- =

        5. 
x y xy
3 5 20+ = , 

x y xy
2 5 15+ = , 0,x y 0! !  6. x y xy8 3 5- = ,  x y xy6 5 2- =-

        7. x y13 11 70+ = ,  x y11 13 74+ =  8. x y65 33 97- = ,  x y33 65 1- =

                  9.
x y
15 2 17+ = , , ,

x y
x y1 1

5
36 0 0! !+ =      10.  

x y
2

3
2

6
1+ = , 0, 0, 0

x y
x y3 2 ! !+ =

           tcJob kaoIcW§fpsS \nÀ²mcW§fpsS KW\ kwJy

                     cÊ v kaoIcW§fpsS k{¼Zmb¯ns\ ]cnKWn¡mw.

    a x b y c1 1 1+ +  = 0      (1) 

    a x b y c2 2 2+ + = 0     (2)

 ChnsS,  , .a b a b0 01

2

1

2

2

2

2

2
! !+ +   BI¯¡ hn[w KptWm¯cw hmkvXhnI kwJyIfmWv. 
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Hgnhm¡Â coXn D]tbmKn¨v  y bpsS KptWm¯cw Xpeyam¡mw.

  (1) s\ b2  sImÊpw  (2) s\ b1sImÊpw KpWn¡pI.

     b a x b b y b c2 1 2 1 2 1+ + = 0      (3)

      b a x b b y b c1 2 1 2 1 2+ +  = 0      (4)

  (3) Â \n¶pw (4) s\ Ipdbv¡pI.

   b a b a x2 1 1 2-^ h  = b c b c1 2 2 1-  (  x = 
a b a b

b c b c

1 2 2 1

1 2 2 1

-

-    ( 0a b a b1 2 2 1 !-  )

 x sâ aqeyw (1) tem (2)tem Btcm]n¨v  y s\ \nÀ²mcWw sNbvXmÂ, 

        y = 
a b a b

c a c a

1 2 2 1

1 2 2 1

-

- ,   0a b a b1 2 2 1 !- .

       x = 
a b a b

b c b c

1 2 2 1

1 2 2 1

-

-   ,    y = 
a b a b

c a c a

1 2 2 1

1 2 2 1

-

- ,       0a b a b1 2 2 1 !- . (5)

 cÊ v kw`h§sf ]cnKWn¡mw.

kw`hw (i) 0a b a b1 2 2 1 !- .    ie, 
a

a

b

b

2

1

2

1! .

Cu kw`h¯nÂ, Hcp tPmUn tcJob kaoIcW§Ä¡v Htcsbmcp \nÀ²mcWw am{Xta D Êmbncn¡pIbpÅq.

kw`hw (ii) 0a b a b1 2 2 1- = . AXmbXv, 
a

a

b

b

2

1

2

1=  ,  0a2 !  , 0b2 !  BsW¦nÂ  

    
a
a

b
b

2

1

2

1 m= =   BsW¶ncn¡s«.  a a1 2m=  ,    b b1 2m=

 a1  , b1  sâ aqey§Ä kaoIcWw (1) Â Btcm]n¨mÂ

        a x b y c2 2 1m + +^ h  = 0       (6)

 kaoIcW§Ä (6) , (2) Xr]vXns¸Sp¶Xv 

      c1  =  c2m  (   
c

c

2

1  = m  BIpt¼mÄ am{XamWv F¶v hyàamWv.

c c1 2m= BsW¦nÂ kaoIcWw (2) se GsX¦nepw \nÀ²mcWw (1) s\ Xr]vXns¸Sp¯p¶p. IqSmsX kaoIcWw                           

(1) se GsX¦nepw \nÀ²mcWw (2) s\ Xr]vXns¸Sp¯p¶p. 

  AXn\mÂ 
a

a

b

b

c

c

2

1

2

1

2

1 m= = = ; BsW¦nÂ X¶n«pÅ Hcp tPmUn tcJob kaoIcW§Ä (1) , (2) 

epw A\´amb \nÀ²mcW§Ä DÊ v. 

  c c1 2! m  BsW¦nÂ (1) se GsX¦nepw \nÀ²mcWw (2) s\ Xr]vXns¸Sp¯p¶nÃ. CXpt]mse   

(2) se GsX¦nepw \nÀ²mcWw (1) s\ Xr]vXns¸Sp¯p¶nÃ. 

 AXpsImÊ v 
a

a

b

b

c

c

2

1

2

1

2

1!= BsW¦nÂ X¶n«pÅ Hcp tPmUn kaoIcW§Ä  (1) \pw (2)\pw              

\nÀ²mcW§Ä CÃ.
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Ipdn¸v            

       ChnsS apIfnÂ NÀ¨ sNbvXXns\ kw{Kln¡mw.

    0a x b y c1 1 1+ + =           
   0a x b y c2 2 2+ + = , ChnsS  , .a b a b0 01

2

1

2

2

2

2

2
! !+ +

           kaoIcW§fpsS k{¼Zmb¯n\p thÊn

 (i)  0a b b a1 2 1 2 !-  AsÃ¦nÂ 
a

a

b

b

2

1

2

1! , F¦nÂ kaoIcW§fpsS k{¼Zmb¯n\v Htcsbmcp 

   \nÀ²mcWw DÊmbncn¡pw.

 (ii) 
a

a

b

b

c

c

2

1

2

1

2

1= = ,F¦nÂ kaoIcW§fpsS k{¼Zmb¯n\v A\´amb \nÀ²mcW§fpÊmbncn¡pw

 (iii) 
a

a

b

b

c

c

2

1

2

1

2

1!=  , F¦nÂ kaoIcW§fpsS k{¼Zmb¯n\v \nÀ²mcWw CÃ.

3.2.2 h{PKpW\ coXn

 x, y Nc§fpÅ Hcp tPmUn tcJob kaoIcW§sf Hgnhm¡Â coXnbnÂ \nÀ²mcWw sN¿pt¼mÄ                   

\nÀ²mcWw e`n¡p¶Xn\v KptWm¯c§sf ^e{]Zambn D]tbmKnt¡Ê XmWv. asämcp coXnbmb h{P KpW\ 

coXn Cu \S]Sn{Ias¯ eLqIcn¡p¶p.

     0a x b y c1 1 1+ + =        (1)

    0a x b y c2 2 2+ + =  , 0a b b a1 2 1 2 !-  F¶nh ]cnKWn¡mw.    (2)

            x  = 
a b a b

b c b c

1 2 2 1

1 2 2 1

-

- ,   y = 
a b a b

c a c a

1 2 2 1

1 2 2 1

-

-  F¶o \nÀ²mcWw CXn\pap³]v \mw AwKoIcn¨n«pÊ v .

AXn\mÂ    
b c b c

x

1 2 2 1-
 =  

a b a b
1

1 2 2 1-
,   

c a c a
y

1 2 2 1-
 = 

a b a b
1

1 2 2 1-
 F¶v FgpXmw. 

Xmsg sImSp¯n«pÅ coXnbnÂ apIfnÂ ]dªXns\ FgpXmw.

                
b c b c

x

1 2 2 1-
 = 

c a c a
y

1 2 2 1-
 = 

a b a b
1

1 2 2 1-
. 

apIfnÂ¸dª _Ôs¯ HmÀ½n¡m³ Xmsg sImSp¯ncn¡p¶ ASbmf Nn{Xw hfsc D]tbmK {]ZamWv.

x y 1

 cÊ v kwJyIÄ¡nSbnepÅ A¼Sbmf§Ä kqNn¸n¡p¶Xv Ahsb KpWn¨v, cÊ mas¯ 

KpW\^e¯nÂ (A¼Sbmfw tatem«v) H¶mas¯ KpW\^e\ (A¼Sbmfw Iotgm«v)¯nÂ \n¶pw 

Ipdbvt¡ÊXmWv. 
 apIfnse coXnbnÂ Hcp tcJob kaoIcWs¯ \nÀ²mcWw sN¿p¶ coXnsb h{PKpW\ coXn                  

F¶p ]dbp¶p.

b1

b2

c1

c2

a1

a2

b1

b2
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b c b c

x

1 2 2 1-
 = 

c a c a
y

1 2 2 1-
 = 

a b a b
1

1 2 2 1-
  F¶XnÂ

b c b c1 2 2 1- AsÃ¦nÂ c a c a1 2 2 1- F¶Xv  0 Bbncn¡mw. IqSmsX a b a b 01 2 2 1 !- .

  0a x b y c1 1 1+ + =  
   0a x b y c2 2 2+ + =  F¶o kaoIcW§fpsS k{¼Zmb¯n\v 

(i)        b c b c1 2 2 1-  = 0  ,  a b a b 01 2 2 1 !-   BsW¦nÂ  x = 0
(ii)       c a c a1 2 2 1-  = 0  ,   a b a b 01 2 2 1 !-  BsW¦nÂ  y = 0

 C\n Htc Hcp \nÀ²mcWapff kaoIcW§fpsS k{¼Zmbs¯ FSp¯v, AhbpsS \nÀ²mcWs¯ 

h{PKpW\ coXnbnÂ ImWmw.  

DZmlcWw  3.6

 h{P KpW\ coXn D]tbmKn¨v \nÀ²mcWw sN¿pI.

                     2x + 7y – 5 = 0
                       –3x + 8y   =  –11

\nÀ²mcWw     X¶n«pÅ kaoIcW§Ä

            2x + 7y – 5 = 0
   –3x + 8y +11 = 0
 h{PKpW\ coXnbnÂ KptWm¯c§sf FgpXnbmÂ

x y 1
7 –5 2 7
8 11 –3 8

AXn\mÂ     
( )( ) ( )( )

x
7 11 8 5- -

 = 
( )( ) ( )( )

y
5 3 2 11- - -

 = 
( )( ) ( )( )2 8 3 7

1
- -

.

        `          x
117

  = y
7-

  = 
37
1 . i.e., x = , y

37
117

37
7=- .

 \nÀ²mcWw ,
37
117

37
7-` j BIp¶p.

DZmlcWw  3.7

 h{PKpW\ coXnbnÂ \nÀ²mcWw sN¿pI.          3x + 5y  = 25

         7x + 6y = 30

\nÀ²mcWw   X¶n«pÅ kaoIcW§Ä    3x + 5y –25 = 0

             7x + 6y–30 = 0
 h{PKpW\¯n\p thÊ n KptWm¯c§sf FgpXnbmÂ,

x y 1
5 –25 3 5
6 –30 7 6
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Ipdn¸v

    (  x
150 150- +

  = y
175 90- +

  =  
18 35

1
-

.  i.e.,  x y
0 85 17

1=
-

=
-

. 

 x = 0,  y = 5 AXpsImÊ v \nÀ²mcWw (0, 5). 

  ChnsS x
0

 = 
17
1-  F¶Xv AÀ°am¡p¶Xv x = 

17
0

-
 = 0 AXn\mÂ x

0
 F¶Xv Hcp  

  {]Xn\n[oIcWw am{XamWv, ]qPyw sImÊ v lcn¡p¶XÃ. Hcp kwJysb ]qPyw sImÊ v 
lcn¡pI F¶Xv KWnX¯nÂ \nÀÆNn¡s¸«n«nÃ.

DZmlcWw  3.8

 Hcp cÊ ¡ kwJybnse, HäbpsS Øm\s¯ A¡w, ]¯nsâ kvYm\s¯ A¡¯nsâ cÊ v            

aS§mWv. A¡§fpsS Øm\w ]ckv]cw amänbmÂ ]pXnb kwJy X¶n«pÅ kwJytb¡mÄ 27 IqSpXemWv. 

B kwJy GXv?

\nÀ²mcWw  ]¯nsâ Øm\¯nsâ  A¡w x F¶pw HäbpsS Øm\¯nsâ A¡w y F¶pw FSp¡pI. 
kwJy x y10 +  BIp¶p. (35= 10(3) +5 F¶Xp t]mse)

 A¡§Ä ]ckv]cw amänbmÂ x HäbpsS Øm\s¯ A¡ambpw y ]¯nsâ Øm\¯nsâ A¡ambpw 

amdp¶p. A¡§Ä Øm\w amäpt¼mÄ In«p¶ kwJy 10 y + x.

                    BZys¯ \n_Ô\ y x2=   F¶Xns\ 

                                         x y2 -  = 0 Fs¶gpXmw.   (1)
 cÊmas¯ \n_Ô\ {]Imcw

               ( ) ( )y x x y10 10+ - +  = 27

            `     x y9 9- +  = 27    (    x y- +  = 3    (2)

                           (1) , (2) Iq«nbmÂ  x= 3 F¶v In«p¶p.

         (2) Â x 3= s\ Btcm]n¨mÂ  y  = 6 In«p¶p.

                AXn\mÂ kwJy (3#10) + 6 = 36

DZmlcWw  3.9

 Hcp `n¶kwJybpsS Awi¯ns\ 3 sImÊ v KpWn¡pIbpw tOZ¯nÂ \n¶pw 3 Ipdbv¡pIbpw 

sNbvXmÂ  
11
18  In«p¶p. Awi¯nsâ IqsS 8 Iq«pIbpw tOZ¯ns\ cÊ v aS§m¡pIbpw sNbvXmÂ 

5
2  

In«p¶p. `n¶kwJy GXv? 

\nÀ²mcWw BhiyapÅ `n¶w  
y
x  F¶ncn¡s«. \n_Ô\ {]Imcw

  
y

x
3

3
-

 = 
11
18   ,     

y
x
2

8+   = 
5
2

    (      x11  = y6 18-      ,   x5 40+  = y4
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     x y11 6 18- +  = 0    (1)
     x y5 4 40- +  = 0    (2)

 (1) , (2) se KptWm¯c§sf XmcXayw sNbvXmÂ  0a x b y c1 1 1+ + = , 0a x b y c2 2 2+ + = ,

        a1  = 11,  b1  = – 6,  c1= 18 ;    a2  = 5,   b2  = –4,    c2  = 40.  

 AXn\mÂ      a b a b1 2 2 1-  = ( )( ) ( )( )11 4 5 6- - -  = 14- !  0.

 AXpsImÊ v k{¼Zmb¯n\v Htcsbmcp \nÀ²mcWw am{Xta DÊmbncn¡pIbpÅq. 

 h{PKpW\¯n\p thÊ n, KptWm¯c§Ä FgpXnbmÂ

x y 1
–6 18 11 –6

–4 40 5 –4

 (     x
240 72- +

  = y
90 440-

 = 
44 30
1

- +

 (     x
168-

   =  y
350-

 =  
14
1

-

         x  = 
14
168  = 12 ;   y  = 

14
350  = 25.   AXn\mÂ `n¶kwJy = 

25
12 .

DZmlcWw  3.10
 8 ]pcpj·mcpw 12 B¬Ip«nIfpw Hcp tPmensb 10 Znhk§fnepw, 6 ]pcpj·mcpw 8 B¬Ip«nIfpw 

AtX tPmensb 14 Znhk§fnepw ]qÀ¯nbm¡p¶p. Hcp ]pcpj³ am{Xw B tPmensb F{X Znhk§fnÂ             

]qÀ¯nbm¡pw? Hcp B¬Ip«n am{Xw B tPmensb F{X Znhk§fnÂ ]qÀ¯nbm¡pw?

\nÀ²mcWw Hcp ]pcpj³ am{Xw tPmensb ]qÀ¯nbm¡m³ FSp¡p¶ Znhk§fpsS F®w x.    
 AXn\mÂ, Hcp ]pcpj³ Hcp Znhkw ]qÀ¯nbm¡p¶ tPmen 

x
1  `mKw    

 Hcp B¬Ip«n am{Xw tPmensb ]qÀ¯nbm¡m³ FSp¡p¶ Znhk§fpsS F®w y   

 Hcp B¬Ip«n Hcp Znhkw ]qÀ¯nbm¡p¶ tPmen  
y
1   `mKw     

 hyàambn 0 0.x y,! !

 Hcp B¬Ip«n Hcp Znhkw 
y
1   `mKw tPmen ]qÀ¯nbm¡p¶p.

 8 ]pcpj³amcpw, 12 B¬Ip«nIfpw Hcp Znhkw sN¿p¶ tPmen 
10
1  BIp¶p.  

            AXn\mÂ  
x y
8 12+  = 

10
1       (1)

 6 ]pcpj·mcpw 8 B¬Ip«nIfpw Hcp Znhkw sN¿p¶ tPmen  
14
1  BIp¶p.   

             AXn\mÂ  
x y
6 8+  =  

14
1       (2)

   a = 
x
1  , b = 

y
1  F¶ncn¡s«.  bYm{Iaw (1) , (2) Â Btcm]n¨mÂ  

    (1)   (    a b8 12+  =  
10
1     (    a b4 6

20
1+ -  = 0.             (3)

   (2)   (   a b6 8+  =  
14
1       (   a b3 4

28
1+ -   = 0.             (4) 
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 h{P KpW\coXnbnÂ  (3) , (4) sâ KptWm¯c§sf FgpXnbmÂ,

                       a                          b     1
   6  

20
1-   4  6

   4  
28
1-   3  4

 (     a

14
3

5
1- +

 =   b

20
3

7
1- +

 = 
16 18

1
-

. i.e.,   a

70
1-

 = b

140
1-

 =  
2
1
-

 `                a  = 
140
1 ,  b   = 

280
1

        x  = 
a
1  = 140 ,  y  = 

b
1  = 280.

 Hcp ]pcpj³ am{Xw tPmensb ]qÀ¯nbm¡m³  140 Znhk§fpw Hcp B¬Ip«n am{Xw tPmensb          

]qÀ¯nbm¡m³ 280 Znhk§fpw FSp¡p¶p.

A`ymkw 3.2

1. h{P KpW\ coXnbnÂ kaoIc§sf \nÀ²mcWw sN¿pI.

 (i)  x y3 4 24+ = , x y20 11 47- =     (ii)  . . .x y0 5 0 8 0 44+ = , . . .x y0 8 0 6 0 5+ =

 (iii) ,x y x y
2
3

3
5

2
3 2 6

13- =- + =     (iv) ,
x y x y
5 4 2 2 3 13- =- + =

2. Xmsg sImSp¯ncn¡p¶ {]iv\§Ä¡v Hcp tPmSn kaoIcW§sf kq{XhÂ¡cn¨v \nÀ²mcWw sN¿pI.

 (i) Hcp kwJy asämcp kwJybpsS 3 aS§nt\¡mÄ 2 IqSpXemWv. sNdnb kwJybpsS 4 aS§v henb 

kwJysb¡mÄ 5 IqSpXemWv. B kwJytbXv?

 (ii) cÊ v hyànIfpsS hcpam\¯nsâ Awi_Ôw 9:7 Dw sNehnsâ Awi_Ôw 4:3 Dw BWv. 

Hmtcmcp¯cpw Hmtcm amkhpw  ` 2000 k¼mZn¡p¶psh¦nÂ AhcpsS amkhcpam\w F´v?

 (iii) Hcp cÊ ¡ kwJy AXnsâ A¡§fpsS XpIbpsS 7 aS§mWv . kwJybpsS A¡§sf Xncn¨n«mÂ 

A¡§Ä X¶n«pÅ kwJysb¡mÄ 18 IpdhmWv. kwJytbXv?

 (iv) 3 ItkcIfptSbpw 2 taiIfptSbpw XpI  ̀  2700þDw 5 ItkcIfptSbpw 3 taiIfptSbpw XpI  
` 21100 BsW¦nÂ 2 ItkcIfptSbpw 3 taiIfptSbpw BsI XpI F´v?

 (v) Hcp ZoÀL NXpc¯nÂ \ofw 2 sk.ao IqSpIbpw, hoXn 2 sk.ao IpdbpIbpw sNbvXmÂ 

hnkvXoÀ®w 28 sk.ao2 Ipdbp¶p. \ofw 1 sk.ao IpdbpIbpw hoXn 2 sk.ao IqSpIbpw 

sNbvXmÂ hnkvXoÀ®w 33 sk.ao2IqSp¶p. ZoÀL NXpc¯nsâ hnkvXoÀ®w ImWpI?

 (vi) Hcp XohÊ n Hcp \nÝnX Zqcs¯ \nÝnX thKXbnÂ k©cn¡p¶p. XohÊ nbpsS thKX 

aWn¡qdn\v 6 In.ao thKXbmsW¦nÂ \nÝnX kabs¯¡mÄ 4 aWn¡qdn\v ap¼v F¯nt¨cpw. 

XohÊ nbpsS thKX aWn¡qdn\v 6 In.ao IpdªmÂ \nÝnX kabt¯¡mÄ 6 aWn¡qdpIÄ 

A[nIw BhiyamWv. XohÊ n k©cn¨ Zqcw ImWpI. 
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{i²nt¡Êh

x

y

(2, 0)

(3, 0)
x

y

(0, 1)

y = 5 6x x
2
- +

1y x
2

= +

Nn{Xw. 3.1

3.3  ZznLmX _lp]Z hrwPI§Ä

        x Nchpw  n LmXhpapÅ Hcp _lp]Z hrwPIw  a x a x a x a x a
n n n

n n0 1

1

2

2

1
g+ + + + +

- -

-
 

BIp¶p. ChnsS  0a0 !  , , , , ...,a a a an1 2 3  F¶nh hmkvXhnI Øncm¦§Ä BWv. 

 Ncw x Â LmXw cÊpÅ Hcp _lp]Z hrwPIs¯ Hcp ZznLmX _lp]Z hrwPIsa¶p                                             

]dbp¶p. hmkvXhnI Øncm¦§sf ]qPyw LmXapff _lp]Z hrwPIambn k¦Â¸n¡mw. CXns\ 
( )p x ax bx c

2
= + +  Fs¶gpXmw. ChnsS a 0! , b, c F¶nh hmkvXhnI Øncm¦§fmWv.  

 DZmlcWambn,  1x x
2
+ + , 3 1x

2
- , 2x x

2
3

3
72

- + -  F¶nh ZznLmX _lp]Z hrwPI§fmWv.

 Hcp ZznLmX _lp hrwPI¯nsâ aqeyw F¶Xv ( )p x ax bx c
2

= + +  bnÂ x \p ]Icw k F¶p 

amänbmÂ In«p¶ ( )p x BWv. x k=  bv¡v  ( )p x sâ aqeyw ( )p k ak bk c
2

= + +  BIp¶p.

3.3.1 Hcp _lp]Z hrwPI¯nsâ aqe§Ä

 Hcp _lp]Z hrwPIw p(x) s\ ]cnKWn¡pI. hmkvXhnI kwJy  k bv¡v  p(k) = 0 BsW¦nÂ                
k sb p(x) F¶ _lp]Z hrwPI¯nsâ ]qPyw (zero) F¶p ]dbp¶p.

DZmlcWambn,  q(x) = 5 6x x
2
- +  F¶ _lp]Z hrwPI¯nsâ ]qPy§fmWv 2, 3 BWv.    

  Fs´¶mÂ  q(2) = 0 , q(3) = 0.

 Nne _lp]Z hrwPI§Ä¡v hmkvXhnI kwJyIfnÂ ]qPy§Ä DÊ mbncn¡Wsa¶nÃ. DZmlcWambn,

( ) 1p x x
2

= +  \v  hmkvXhnI  kwJyIfnÂ  ]qPy§fnÃ. AXmbXv, p k 0=^ h  BI¯¡hn[w 

hmkvXhnI kwJy k DÊ mbncn¡pIbnÃ. PymanXob coXnbnÂ, Hcp _lp]Z hrwPI¯nsâ {Km^pw, x 
A£hpw tOZn¡p¶psh¦nÂ B _nµphnsâ x \nÀt±im¦amWv B _lp]Z hrwPI¯nsâ ]qPyw

(Nn{Xw (3.1)  Nn{Xw 3.2 ImWpI.)

 

3.3.2 Hcp ZznLmX _lp]Z hrwPI¯nsâ ]qPy§fpw KpWm¦§fpw X½nepÅ _Ôw

 s]mXphmbn ( )p x ax bx c
2

= + + ,  a 0!  F¶ ZznLmX _lp ]Z hrwPI¯nsâ ]qPy§Ä  a  , b  
BsW¦nÂ LSI kn²m´¯nÂ \n¶pw x a-  , x b-  F¶nh  p(x) sâ LSI§fmWv. 

             `          ax bx c
2
+ +  =  k x xa b- -^ ^h h,  k Hcp iq\yaÃm¯ Øncm¦w

    = k x x
2
a b ab- + +^ h6 @

Nn{Xw 3.2

x2+1 \v hmkvXhnI                          
kwJyIfnÂ ]qPy§fnÃ.

x2-5x+6 sâ ]qPy§Ä 2,3 
F¶ hmkvXhnI kwJyIfmWv.

x’ x’

y’y’
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209x x
2

+ + , s\ 

LSI§fm¡m³ 

HcmÄ¡v Xmsg X¶n«pÅ 

hsb ]n³XpScmw.

    20
4 5  a  4+5=9,  4×5=20

4
1

       5
1

( 4x + ) ( 5x + ).

 x2  sâ KpWm¦w

       Øncm¦w

{i²nt¡Êh

Ipdn¸v

 Ccphi§fpw x
2 , x, Øncm¦w F¶nhbpsS KpWm¦§sf XmcXayw sNbvXmÂ

             a  = k,  b  = ( )k a b- +  , c  = kab

 ( )p x ax bx c
2

= + +  bpsS ]qPy§fpw KptWm¯c§fpw X½nepÅ ASnØm\ _Ôw

  ]qPy§fpsS XpI:    a b+    = 
a
b-   =  

--x sâ KpWm¦w

-x2 sâ KpWm¦w .

  ]qPy§fpsS KpW\^ew :     ab   =  
a
c   =  

-Øncm¦w

-x2 sâ Øncm¦w
.

DZmlcWw 3.11
  9 20x x

2
+ + F¶ ZznLmX hrwPI¯nsâ ]qPy§Ä ImWpI. ]qPy§fpw KpWm¦§fpw X½nepÅ 

ASnØm\ _Ôw ]cntim[n¡pI.

\nÀ²mcWw     ( ) 9 20p x x x
2

= + +  = x x4 5+ +^ ^h h F¶ncn¡s«.

       AXn\mÂ, p x 0=^ h   (  x x4 5+ +^ ^h h = 0 
             `   x 4=-  AsÃ¦nÂ x 5=-

AXmbXv,         p(–4)  = (–4+4)(–4+5) = 0  ,   p(–5) = (–5+4)(–5+5) = 0

AXn\mÂ   ( )p x sâ ]qPy§Ä –4 , –5    (1)

         ]qPy§fpsS XpI = –9,   ]qPy§fpsS KpW\^ew  20=   (1)

ASnØm\ _Ô§fnÂ \n¶v,

           ]qPy§fpsS XpI =  --x sâ KpWm¦w

-x2 sâ KpWm¦w
.=  

1
9-   9=-  (2) 

]qPy§fpsS KpW\^ew  =  
-Øncm¦w

-x2 sâ KpWm¦w
. = 

1
20  20=      (3)

 ASnØm\ _Ôw ]cntim[n¨p.

 Hcp ZznLmX _lp]Z hrwPIw ( )p x ax bx c
2

= + +  bv¡v A[nI]£ambn cÊ v ]qPy§Ä             
DÊmbncn¡mw.

GsXmcp a 0! bv¡pw  a x x
2
a b ab- + +^^ h h F¶ _lp]Z hrwPI¯n\v  a  , b  F¶o                           

]qPy§fpÊ v. Fs´¶mÂ GsXmcp iq\yaÃm¯ a bv¡pw a  , b  F¶o ]qPy§fpÅ ZznLmX _lp]Z 

hrwPI§Ä A\´amWv.

DZmlcWw 3.12
 ]qPy§fpsS XpI, KpW\^ew F¶nh bYm{Iawþ4, 3 BsW¦nÂ ZznLmX _lp]Z hrwPIw ImWpI.

\nÀ²mcWw  ZznLmX _lp]Z hrwPI¯nsâ ]qPy§Ä a  , b  F¶ncn¡s«.

 a b+  =  – 4,  ab  = 3 F¶v X¶n«pÊ v. 

 A§s\bpÅ _lp]Z hrwPI§fnÂ H¶v  ( )p x  = ( )x x
2
a b ab- + +

                                                              = ( 4) 3x x
2
- - +  = 4 3x x

2
+ +
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asämcp hgnbnÂ, Bhiyamb _lp]Z hrwPIw t\cmb 

coXnbnÂ In«p¶Xv Xmsg sImSp¯ncn¡p¶p.

p(x)  = x x
4
1 1- +` ^j h

  = x x
4
3

4
12

+ - .

Bhiys¸« asämcp hrwPIw In«p¶Xn\v  p(x) s\           

iq\yaÃm¯ hmkvXhnI kwJy sImÊ v KpWnt¡ÊXmWv.

Ipdn¸v

DZmlcWw 3.13
 x = 

4
1  , x = –1 F¶o ]qPy§fpÅ ZznLmX hywPIw ImWpI.

\nÀ²mcWw 
a  , b  F¶nh  p(x) sâ ]qPy§Ä F¶ncn¡s«.

]qPy§Ä, KpWm¦§Ä X½nepÅ _Ôw                                                                                                     

                   D]tbmKn¨v 
 ( )p x  = ( )x x

2
a b ab- + +

  = x x
4
1 1

4
1 1

2
- - + -` ` ^j j h 

  = x x
4
3

4
12

+ -

CXv  
4
1  , –1 ]qPy§fpÅ hrwPI§fmWv.

    x x4 3 12
+ -  F¶ _lp]Z hywPI¯nsâ ]qPy§Ä 

4
1  , –1 BWv.

  20x x4 3 12
+ - 15x–5 F¶ _lp]Z hywPI¯nsâ ]qPy§Ä 

4
1  , –1 BWv.

  4k x x4 3 12
+ - 3kx – k F¶ _lp]Z hywPI¯nsâ ]qPy§Ä 

4
1  , –1 BWv. k andX Y z z X z Y+ ; ! !=" , R

A`ymkw 3.3
1. Xmsg sImSp¯ncn¡p¶ ZznLmX hywPI§fpsS ]qPy§Ä ImWpI. ]qPy§fpw KpWm¦§fpw 

X½nepÅ ASnØm\ _Ôw ]cntim[n¡pI.

 (i) 2 8x x
2
- -    (ii) 4 4 1x x

2
- +  (iii) 6 3 7x x

2
- -        (iv) 4 8x x

2
+

 (v) 15x
2
-     (vi) 3 5 2x x

2
- +  (vii) 2 2 1x x2

2
- +       (viii) 2 143x x

2
+ -

2. X¶ncn¡p¶ kwJyIÄ bYm{Iaw ]qPy§fpsS XpIbpw KpW\^ehpamWv. ZznLmXhywPIw ImWpI.

 (i)   3, 1 (ii)  2, 4  (iii)   0, 4  (iv)    ,2
5
1

 (v) ,
3
1 1  (vi) ,

2
1 4-   (vii) ,

3
1

3
1-   (viii) ,3 2

3.4  kn´änIv lcWw

 29 s\ 7 sImÊ v lcn¡pt¼mÄ lcW^ew 4 Dw injvSw 1 Dw BsW¶v \ap¡v Adnbmw. AXn\mÂ         
29 = 4(7) + 1 CXpt]mse Hcp hywPIw ( )p x  s\ asämcp hywPIw ( )q x  sImÊ v lcn¡pt¼mÄ In«p¶ 

lcW^es¯bpw injvSs¯bpw

    ( )p x  = (lcW^ew) ( )q x  + injvSw Fs¶gpXmw.

 AXmbXv  ( )p x  = s x q x r x+^ ^ ^h h h, LmXw r x^ h < LmXwq x^ h. 

 CXns\ lcW {]hÀ¯\coXn F¶p ]dbp¶p. 
 ( )q x  = x a+ ,BbmÂ LmXw r x^ h = 0. AXmbXv r x^ h Hcp Øncm¦amWv. 
 AXpsImÊ v ( )p x  = s x x a r+ +^ ^h h , r Hcp Øncm¦w Cu _lp]Z hrwPI¯nÂ

 x  = –a  F¶v {]XnØm]n¨mÂ  p a-^ h = s a a a r- - + +^ ^h h   (  r  = p a-^ h.

 AXn\mÂ ( )p x  s\ x a+ sImÊ v lcn¨mÂ In«p¶ injvSw x = –a F¶Xv  ( )p x  Â {]XnØm]n¨v  

 IÊp]nSn¡mw. AXmbXv, injvSw p a-^ h BIp¶p.
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1 2 –1 –4

2 4x x x
3 2
+ - -

 1   2 –1 –4

 0 –2  0   2

 1+0 2+(–2) –1+0 –4+2
 = 1 = 0 = –1 = –2

1#(–2) 0#(–2) –1#(–2)
–2

]ymtemsc^n³ 
(1765-1822, Italy)

{i²nt¡Êh

lcW{]hÀ¯\coXn
     ( )p x    lmcyhpw   q x^ h lmcIhpw BsW¦nÂ lcW{]hÀ¯\coXnbnÂ
      ( )p x  = s x q x r x+^ ^ ^h h h Fs¶gpXmw.

Xmsg sImSp¯ncn¡p¶ ^e§Ä In«p¶p.

   (i) q(x) tcJobamsW¦nÂ  r x^ h= r Hcp Øncm¦amWv.

 (ii)  q(x) sâ LmXw ( )deg q x 1=  F¦nÂ  ( )deg p x  sâ LmXw = ( )deg s x1 + ( )deg s x1 +  sâ LmXw

 (iii) ( )p x  s\ x a+  sImÊ v lcn¨mÂ  injvSw ( )p a-   BIp¶p.

 (iv) r = 0 BsW¦nÂ q(x),p(x)s\ lcn¡p¶p.AsÃ¦nÂ p(x) sâ LSIw q(x)BIp¶p.

  1809-- Â ]ymtemsc^n³ Hcp hywPIs¯ Hcp tcJob hywPIw sImÊ v 

lcn¡p¶ kpKaamb Hcp hgn ]cnNbs¸Sp¯n. At±l¯nsâ coXn kn´änIvlcWw 

F¶dnbs¸Sp¶p. KpWm¦§sf am{Xw  D]tbmKn¨v Hcp hywPIs¯ Hcp tcJob 

hywPIw sImÊ v lcn¡p¶Xv  kn´änIv lcWcoXnbpsS khntijXbmWv. 

 kn´änIv lcWcoXnsb Hcp DZmlcWw hgn hniZam¡mw.

 ( )p x  = 2 4x x x
3 2
+ - - lmcyhpw ( )q x  = x 2+  lmcIhpw F¶ncn¡s«. lcW^ew ( )s x  Dw 

injvSw r Dw IÊ p¸nSn¡m³ Xmsg sImSp¯ncn¡p¶ hgn ]n³XpScmw.

hgn  1 lmcyhpw lmcIhpw  x sâ LmXw Ipdbp¶Xn\v A\pkcn¨v {IaoIcn¨v 

lmcy¯nsâ KpWm¦§sf BZyhcnbnÂ FgpXpI(Nn{Xw t\m¡pI).

CÃm¯ ]Z§Ä¡v 0 tNÀ¡pI.

hgn  2 lmcI¯nsâ ]qPyw IÊp]nSn¡pI. 

hgn  3 cÊ mas¯ hcnbnÂ BZyØm\¯v  0 FgpXpI.  

 cÊmas¯ hcnbpw aq¶mas¯ hcnbpw Xmsg ImWp¶ hn[w ]qÀ¯nbm¡pI.

      

           #  injvSw

hgn  4 aq¶mas¯ hcnbnÂ Ahkm\ ]Zw injvShpw, asäÃm ]Z§fpw lcW ^e¯nsâ KpWm¦§fpamWv. 
 AXmbXv, lcW^ew 1x

2
- , injvSw –2.
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DZmlcWw 3.14

  7 3x x x
3 2
+ - - s\  x 3-  sImÊ v lcn¡pt¼mÄ, lcW^ehpw injvShpw ImWpI.

\nÀ²mcWw ( )p x  = 7 3x x x
3 2
+ - - .  lmcI¯nsâ ]qPyw  3 BIp¶p. 

     3  1 1 –7 –3

   0 3 12 15

   1 4 5 12  $  injvSw 12.

`  ( )p x s\ x 3- sImÊ v lcn¡pt¼mÄ, lcW^ew 4 5x x
2
+ + , injvSw 12

DZmlcWw 3.15

 2 14 19 6x x x x
4 3 2
+ - - +  s\ x2 1+  sImÊ v  lcn¡pt¼mÄ lcW^ew 6x ax bx

3 2
+ - - .

BWv. a , b bpsS aqey§fpw injvShpw ImWpI.

\nÀ²mcWw  ( )p x  = 2 14 19 6x x x x
4 3 2
+ - - +  F¶ncn¡s«. 

 lmcIw  x2 1+  BWv. x2 1+ = 0 Fs¶gpXnbmÂ x = 
2
1-

 `  lcW¯nsâ aqew 
2
1- .

    
2
1-  2   1 –14 –19 6

     0 –1    0     7 6

     2  0 –14 –12 12 $  injvSw.

   2 14 19 6x x x x
4 3 2
+ - - +  

2
1 12x x x2 14 12

3
= + - - +` j" ,  

            = 12x x x2 1
2
1 2 14 12

3
+ - - +^ ^h h

 AXmbXv, lcW^ew x x
2
1 2 14 12

3
- -^ h = 7 6x x

3
- -   injvSw 12.

 F¶mÂ X¶n«pÅ lcW^ew 6x ax bx
3 2
+ - -  ambn 6x ax bx

3 2
+ - - s\ XmcXayw sNbvXmÂ, 

a 0=  , b 7= . AXmbXv a 0= , b 7=  injvSw 12.

A`ymkw 3.4

1. kn´änIv lcWcoXnbnÂ lcW^ehpw injvShpw ImWpI.

          (i) ( 3 5x x x
3 2
+ - + ) '  ( x 1- )   (ii) (3 2 7 5x x x

3 2
- + - ) '  ( x 3+ ) 

          (iii) (3 4 10 6x x x
3 2
+ - +  )' ( x3 2- ) (iv) (3 4 5x x

3 2
- - ) '  ( 1x3 + )

          (v) (8 2 6 5x x x
4 2
- + - )' ( 1x4 + )  (vi) (2 7 13 63 48x x x x

4 3 2
- - + - )'( 1x2 - )

2. 10 35 50 29x x x x
4 3 2
+ + + +  s\ x 4+  sImÊ v lcn¡pt¼mÄ lcW^ew 6x ax bx

3 2
- + + ,

a, b bpw injvShpw ImWpI.

3. 8 2 6 7x x x
4 2
- + -  s\ x2 1+  sImÊ v lcn¡pt¼mÄ lcW^ew 4 3x px qx

3 2
+ - + , 

F¦nÂ p , q sâ aqey§fpw injvShpw ImWpI.
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Ipdn¸v

3.4.1  kn´änIv lcWw D]tbmKn¨v LSI§fm¡Â

 ZznLmX _lp]ZhywPI§Ä LSI§fm¡m³ 9þmw ¢mÊnÂ \mw ]Tn¨p Ignªp. Cu A²ymb¯nÂ 
kn´änIv lcWcoXn D]tbmKn¨v {XnLmX _lp]ZhywPI§sf LSI§fm¡m³ ]Tn¡mw.

 {XnLmX _lp]ZhywPIw ( )p x sâ Hcp tcJob LSIs¯ IÊp¸nSn¨mÂ kn´änIv lcWw D]
tbmKn¨v ( )p x sâ ZznLmX LSIw IÊp]nSn¡mw. hoÊpw LSI§fm¡m³ km[n¡psa¦nÂ ZznLmXLSI¯ns\ 
cÊ v tcJob LSI§fm¡mhp¶XmWv. AXmbXv LSI§fm¡m³ km[n¡psa¦nÂ kn´änIv lcWcoXnbnÂ 
{XnLmX _lp]ZhywPIs¯ tcJobLSI§fm¡mhp¶XmWv.

  (i) GsX¦nepw Hcp _lp]ZhywPIw p x^ h \v  p a 0=^ h  +  x a=  Hcp ]qPyw.

 (ii) x a-   F¶Xv p x^ h sâ Hcp LSIw +  p a 0=^ h . (LSIkn²m´w)

 (iii)  p x^ h sâ KpWm¦§fpsS XpI ]qPyw  +  p x^ h \v x 1-  Hcp LSIw.

 (iv) p x^ h  sâ Cc« LmX KpWm¦§fpsS XpIbpw Øncm¦hpw tNÀ¶Xv p x^ h  sâ HäLmX ]Z§fpsS 

KpWm¦§fpsS XpIbv¡v Xpeyw  +  x 1+ F¶Xv p x^ h  \v Hcp LSIw.  

DZmlcWw  3.16
  (i) sXfnbn¡pI.   6 11 6x x x

3 2
- + -  sâ Hcp LSIamWv x 1-  

 (ii) sXfnbn¡pI.   6 11 6x x x
3 2
+ + +  sâ LSIamWv  x 1+  

\nÀ²mcWw

(i)   ( )p x   = 6 11 6x x x
3 2
- + -  F¶ncn¡s«.

  p 1^ h = 1 – 6 + 11 – 6  = 0 (KpWm¦§fpsS XpI 0)
            ( )p x  sâ Hcp LSIamWv ( )x 1-  

(ii)  ( )q x  = 6 11 6x x x
3 2
+ + + .

  q 1-^ h = –1 + 6 – 11 + 6 = 0.    x 1+  F¶Xv ( )q x sâ LSIamWv

DZmlcWw 3.17
         2 3 3 2x x x

3 2
- - +  F¶ _lp]ZhywPIs¯ tcJob LSI§fm¡pI

\nÀ²mcWw ( )p x  = 2 3 3 2x x x
3 2
- - +

 p 1 2 0!=-^ h   (KpWm¦§fpsS XpI p 1 2 0!=-^ h  0)
 `  ( x 1- ) F¶Xv  ( )p x  sâ LSIaÃ.

 p 1-^ h = 2 3 3 21 1 13 2- - - - - +^ ^ ^h h h  = 0.
  x 1+  F¶Xv ( )p x  sâ LSIamWv 
kn´änIvlcWcoXn D]tbmKn¨v ASp¯LSI§Ä IÊ p¸nSn¡mw

            –1 2     –3  –3  2
  0     –2    5     –2
          2     –5    2 0      $  injvSw

    p(x)  =  ( 1)(2 5 2)x x x
2

+ - +

    2 5 2x x
2
- +  = 2 4 2 ( 2)(2 1)x x x x x

2
- - + = - - .

   2 3 3 2x x x
3 2
- - +  = ( )( )( )x x x1 2 2 1+ - - .

 x2  sâ KpWm¦w

Øncm¦w

 2x x2 5
2

- +

LSI§fm¡m³ 

Xmsg ImWp¶ coXn                 

D]tbmKn¡mw

     4
–4     –1  a  –4+(–1)=–5,  –4×(–1)=4

2 1
4 2=- -

    2
1-

( x 2- ) ( x2 1- ).

{i²nt¡Êh
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DZmlcWw 3.18
 LSI§fm¡pI 3 10 24x x x

3 2
- - +

\nÀ²mcWw  ( )p x  = 3 10 24x x x
3 2
- - +  F¶ncn¡s«. 

 F¶mÂ p 1^ h 0!  , p 1 0!-^ h . AXn\mÂ  x 1+ ,  x 1- F¶nh ( )p x  sâ LSI§fÃ.

\ap¡v  x sâ aäp aqey§Ä¡v ( )p x  sâ LSI§Ä IÊ p]nSn¡mw. 

 2x =  BbmÂ  0p 2 =^ h .    `   x 2- F¶Xv ( )p x  sâ Hcp LSIamWv.

kn´änIv lcWcoXn D]tbmKn¨v aäp LSI§Ä IÊ p]nSn¡mw. 

                     2 1 –3 –10 24

     0 2 –2 –24

     1 –1 –12   0     $injvSw

 `  asämcp LSIw 12x x
2
- - .

       12x x
2
- -   =  4 3 12x x x

2
- + -  = ( )( )x x4 3- +

 `   3 10 24x x x
3 2
- - +  = x x x2 3 4- + -^ ^ ^h h h

A`ymkw 3.5

1. Xmsg X¶n«pÅ Hmtcm _lp]Z hrwPIt¯bpw LSI§fm¡pI.

 (i) 2 5 6x x x
3 2
- - +  (ii) 4 7 3x x3

- +  (iii) 23 142 120x x x
3 2
- + -  

 (iv) 4 5 7 6x x x
3 2
- + -   (v) 7 6x x

3
- +  (vi) 13 32 20x x x

3 2
+ + +

 (vii) 2 9 7 6x x x
3 2
- + +   (viii) 5 4x x

3
- +  (ix) 10 10x x x

3 2
- - +

 (x) 2 11 7 6x x x3 2
+ - -    (xi) 14x x x

3 2
+ + -  (xii) 5 2 24x x x

3 2
- - +     

3.5 D¯a km[mcW `mPIw (GCD)  eLpXa km[mcW KpWnXw (LCM)
3.5.1  D¯a km[mcW `mPIw (GCD)

 ct Êm AXne[nItam hywPI§Ä Hmtcm¶nt\bpw \ntÈjw lcn¡p¶ Gähpw IqSnb LmXapÅ 

hrwPI§fmWv D¯a km[mcW LSIw  AsÃ¦nÂ D¯a km[mcW `mPIw.

 (i)    , , ,a a a a
4 3 5 6     (ii)   , ,a b ab c a b c

3 4 5 2 2 7  F¶nh ]cnKWn¡pI.

 (i) Â  , ,a a a
2 3  F¶nh FÃm _lp ]Z§fptSbpw `mPI§fmWv. AhbnÂ  a

3  Gähpw IqSnb 

LmXapÅ s]mXpLSIamWv. AXn\mÂ , , ,a a a a
4 3 5 6  F¶nhbpsS D.km.`m a

3  BIp¶p.  

 (ii) Â CXp t]mse  , ,a b ab c a b c
3 4 5 2 2 7

F¶nhbpsS D.km.`m ab4
F¶v hyàamWv. 

 _lp]Z§Ä¡v kwJym]camb KptWm¯c§Ä DsÊ ¦nÂ AhbpsS D¯a km[mcW `mPIw                 

IÊp]nSn¨v _lp ]Z§fpsS D.km.`m bpsS KptWm¯cambn FgpXmw.

 D.km.`m a\Ênem¡p¶Xn\v Nne DZmlcW§Ä IqsS \ap¡v ]cnKWn¡mw.
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DZmlcWw 3.19

 Xmsg sImSp¯n«pÅhbpsS D.km.`m ImWpI.     (i)  90, 150, 225      (ii)  15x y z
4 3 5 , 12x y z

2 7 2

 (iii) 6 x x2 3 2
2
- -^ h, 8 x x4 4 1

2
+ +^ h, 12 x x2 7 3

2
+ +^ h

\nÀ²mcWw

(i) 90, 150 , 225 F¶o kwJyIsf A`mPy LSI§fpsS KpW\^eambn FgpXmw.

           90 = 2 3 3 5# # #  , 150 = 2 3 5 5# # #  , 225 = 3 3 5 5# # #

 X¶n«pÅ kwJyIfpsS s]mXphmb A`mPy LSI§Ä 3, 5 BIp¶p.     
 D.km.`m. = 3 5#   = 15

(ii) _lp]Z§fpsS D.km.`m. IÊp]nSn¡p¶Xn\v \ap¡v CtX coXn D]tbmKn¡mw.

 15x y z
4 3 5 , 12x y z

2 7 2  F¶nh ]cnKWn¡pI. ChnsS _lp]Z§fpsS s]mXpLSI§Ä          

 3, x
2 , y

3 , z2  F¶nhbmWv.

 D.km.`m. = 3 x y z
2 3 2

# # #  = 3x y z
2 3 2

(iii) 6 x x2 3 2
2
- -^ h, 8 x x4 4 1

2
+ +^ h,  12 x x2 7 3

2
+ +^ h F¶nh ]cnKWn¡pI.

 6, 8, 12 F¶nhbpsS D.km.`m. 2 BWv.

 ZznLmX _lp]Z§fpsS LSI§Ä IÊ p]nSn¡pI.

  2 3 2x x
2
- -  = x x2 1 2+ -^ ^h h

  4 4 1x x
2
+ +  = x x2 1 2 1+ +^ ^h h

  2 7 3x x
2
+ +  = x x2 1 3+ +^ ^h h

 apIfnÂ sImSp¯n«pÅ ZznLmX _lp]Z§fpsS s]mXpLSIw  x2 1+^ h BWv.

 D.km.`m.  = x2 2 1+^ h.

3.5.2 lcW coXnbnÂ _lp]Z hywPI§fpsS D.km.`m

 924, 105 F¶nhbpsS D.km.`m. ImWp¶ eLphmb {]iv\w ]cnKWn¡pI.

 924 = 8 × 105 + 84

 105 = 1 × 84 + 21,            (AsÃ¦nÂ)

   84 = 4 × 21 + 0,  

 924, 105 F¶nhbpsS D.km.`m. 21

 apIfnÂ sImSp¯n«pff coXn D]tbmKn¨v _lp]Z hywPI§fpsS D.km.`m ImWmw.

 f x^ h , g x^ h F¶nh f x^ h sâ LmXw $  g(x) sâ LmXw F¶ Xc¯nepff cÊ v _lp]Z hywPI§Ä 

F¶ncn¡s«. f(x), g(x) F¶nhbpsS D.km.`m. IÊ p]nSnt¡ÊXmWv. f x^ h , g x^ h F¶nhsb GILmX, 

ZznLmX _lp]Z hywPIambn LSI§fm¡m³ Ignbpsa¦nÂ ap³]v {]kvXmhn¨ coXnbnÂ Ffp¸¯nÂ 
D.km.`m. IÊp]nSn¡mhp¶XmWv. f x^ h s\bpw g x^ hs\bpw Ffp¸¯nÂ LSI§fm¡m³ km[n¡p¶nsÃ¦nÂ 

D.km.`m. Xmsg ]dbp¶hn[w IÊp]nSn¡mw.  

924
840

84

105
84
21

105 84 84
84

0

21

8 1 4
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hgn 1  f x^ h s\ g x^ hsImÊ v lcn¡pI. f x^ h = g x q x r x+^ ^ ^h h h ChnsS q x^ h F¶Xv 

lcW^ehpw r x^ h injvShpw BIp¶p, (g x^ h) sâ IrXn > (r x^ h) sâ IrXn

  injvSw r(x)=0 BsW¦nÂ D.km.`m. g(x) BIp¶p.  

hgn 2  injvSw r(x) ]qPyw AsÃ¦nÂ g x^ h s\ r x^ h sImÊ v lcn¡pI.

g x^ h = r x q x r x
1+^ ^ ^h h hChnsS r x

1
^ h injvShpw BIp¶p. r x^ h sâ IrXn >r x

1
^ h sâ IrXn

  ChnsS injvSw r x
1
^ h ]qPysa¦nÂ D.km.`m. r x^ h BIp¶p.

hgn 3  injvSw r x
1
^ h ]qPyaÃmsb¦nÂ, injvSw ]qPyw In«p¶Xphsc Cu {]hÀ¯n XpScpI.                 

Ahkm\s¯ \nebnse injvSamWv  f x^ h , g x^ hF¶nhbpsS D.km.`m. 

  IqSmsX  f x^ h , g x^ h F¶nhbpsS D.km.`m.sb D.km.`m. ( f x^ h , g x^ h) Fs¶gpXmw.

             cÊ v kwJyIfnÂ henb kwJybnÂ \n¶v sNdnb kwJysb Ipd¨mÂ D.km.`m amdp¶nÃ             

     F¶ ASnØm\¯nemWv bq¢nUnsâ lcW {]hÀ¯\ coXnbnÂ D.km.`m IÊp]nSn¡p¶Xv. AXmbXv,

     D.km.`m (252,105) = D.km.`m (147,105) = D.km.`m (42,105) = D.km.`m (63,42)= D.km.`m (21,42) = 21.

DZmlcWw 3.20
  3 3x x x

4 3
+ - -  , 5 3x x x

3 2
+ - +  F¶o _lp ]Z§fpsS D.km.`m ImWpI.

\nÀ²mcWw f x^ h  =   3 3x x x
4 3
+ - - , g x^ h = 5 3x x x

3 2
+ - +  F¶ncn¡s«

 ChnsS  f x^ h sâ IrXn >  g x^ h sâ IrXn   `      lmcIw  5 3x x x
3 2
+ - +

     x 2+                      x–1
    5 3x x x

3 2
+ - +  3 0 3x x x x

4 3 2
+ + - -             x x2 32

+ -  5 3x x x
3 2
+ - +

  2 3x x x
3 2
+ -

        2 3x x
2

- - +

        2 3x x
2

- - +

 ( 0)!          0 $  injvSw

   5 3x x x x
4 3 2
+ - +

         2 5 4 3x x x
3 2
+ - -

         2 2 10 6x x x
3 2
+ - +

                  3 6 9x x
2
+ -

      (         x x2 32
+ -  $injvSw

 `  D.km.`m ( f x^ h , g x^ h) = x x2 3
2
+ - .

X¶n«pff cÊp _lp]Z§Ä¡v kwJymLSI§Ä (Ønc§Ä) CÃ. AXpsImÊ v AhbpsS GCD 

bnepw kwJym LSI§Ä CÃ.  AXn\mÂ 3 6 9x x
2
+ -  Â \n¶pw LSIw 3 amän x x2 32

+ -  s\                       

]pXnb lmcIambn FSp¯n«pÊ v.

DZmlcWw 3.21

  3 6 12 24x x x x
4 3 2
+ - -  ,  4 14 8 8x x x x

4 3 2
+ + -  F¶o _lp ]ZhywPI§fpsS 

D.km.`m ImWpI.

{i²nt¡Êh

{i²nt¡Êh
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\nÀ²mcWw f x^ h = 3 6 12 24x x x x
4 3 2
+ - -  = 3x x x x2 4 8

3 2
+ - -^ h F¶ncn¡s«.

            g x^ h =   4 14 8 8x x x x
4 3 2
+ + -  = 2x x x x2 7 4 4

3 2
+ + -^ h F¶ncn¡s«.

 2 4 8x x x
3 2
+ - -  , 2 7 4 4x x x

3 2
+ + -  F¶nhbpsS D.km.`m. \ap¡v ImWmw.

 2 4 8x x x
3 2
+ - -  F¶ lmcIw FSp¡pI.

     2
2 4 8x x x

3 2
+ - -  2 7 4 4x x x

3 2
+ + -              

   2 4 8 16x x x
3 2
+ - -

            3 12 12x x
2
+ +

             ( 4 4)x x2
+ +

          injvSw ( 0)!                                 $  injvSw

 IqSmsX  x3 , x2 sâ s]mXpLSIw  x  BWv. 

 D.km.`m ( f x^ h, g x^ h) = x x x4 4
2
+ +^ h.

A`ymkw 3.6
1. D.km.`m ImWpI.

 (i)  7x yz
2 4  ,  21x y z

2 5 3  (ii) x y
2 ,  x y

3 ,  x y
2 2

 (iii)  25bc d
4 3 ,  35b c

2 5 ,  45c d
3  (iv) 35x y z

5 3 4 ,  49x yz
2 3 ,  14xy z

2 2

2. NphsS sImSp¯n«pÅhbpsS D.km.`m ImWpI.

 (i)  c d
2 2
- ,  c c d-^ h (ii) 27x a x

4 3
- ,  x a3 2-^ h  

 (iii)  3 18m m
2
- - ,  5 6m m

2
+ +  (iv) 14 33x x

2
+ + ,  10 11x x x

3 2
+ -

 (v)  3 2x xy y
2 2
+ + ,  5 6x xy y

2 2
+ +  (vi) 2 1x x

2
- - ,  4 8 3x x

2
+ +

 (vii)  2x x
2
- - ,  6x x

2
+ - ,  3 13 14x x

2
- +    (viii) 1x x x

3 2
- + - ,  1x

4
-

 (ix)  24 x x x6 2
4 3 2
- -^ h,  20 x x x2 3

6 5 4
+ +^ h

 (x)  a a1 35 2- +^ ^h h ,  a a a2 1 32 3 4- - +^ ^ ^h h h

3. lcW coXnbnÂ NphsS sImSp¯n«pÅ _lp]Z§fpsS D.km.`m ImWpI.

 (i)    9 23 15x x x
3 2
- + - ,  4 16 12x x

2
- +

 (ii)   3 18 33 18x x x
3 2
+ + + ,  3 13 10x x

2
+ +

 (iii)  2 2 2 2x x x
3 2
+ + + ,  6 12 6 12x x x

3 2
+ + +

 (iv)  3 4 12x x x
3 2
- + - ,  4 4x x x x

4 3 2
+ + +

3.5.3  eLpXa km[mcW KpWnXw  (LCM)
 ctÊm AXne[nItam hywPI§fpsS eLpXa km[mcW KpWnXw F¶Xv  Ahsb \ntÈjw            

lcn¡mhp¶ Gähpw Ipdª LmXapÅ hywPIamWv. DZmlcWambn , ,a a a
4 3 6  F¶o _lp]Z§Ä                     

]cnKWn¡pI.

    x – 2
4 4x x2

+ +  2 4 8x x x
3 2
+ - -

  4 4x x x
3 2
+ +

      2 8 8x x
2

- - -

      2 8 8x x
2

- - -

                                0

2 4 8x x x
3 2
+ - - 2 7 4 4x x x

3 2
+ + - sâ s]mXpLSIw                     BWv.4 4x x2

+ +,
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 ,a a aand3 4 6, a6  F¶nhbpsS s]mXpKpWnX§Ä , , ,a a a
6 7 8

g  F¶nhbmWv. 
 ChbnÂ Gähpw sNdnb s]mXpKpWnXamWv a6

 , ,a a a
4 3 6

F¶nhbpsS e.km.Kp a6
BWv. CXpt]mse  a b

3 7
F¶Xv a b

3 4 , ab5 , a b
2 7  F¶nhbpsS 

e.km.Kp BWv.

 \ap¡v  e.km.Kp IÊ p]nSn¡p¶Xn\v Nne DZmlcW§Ä IqsS ]cnKWn¡mw.

DZmlcWw 3.22
 Xmsg X¶n«pÅhbpsS e.km.Kp ImWpI.

 (i)     90, 150, 225   (ii)  35a c b
2 3 , 42a cb

3 2 , 30ac b
2 3

 (iii)  a a1 35 2- +^ ^h h , a a a2 1 32 3 4- - +^ ^ ^h h h

 (iv)  x y
3 3
+ , x y

3 3
- , x x y y

4 2 2 4
+ +

\nÀ²mcWw 
(i)  90 = 2 3 3 5# # #  = 2 3 5

1 2 1
# #

  150 = 2 3 5 5# # #  = 2 3 5
1 1 2
# #

  225 = 3 3 5 5# # #  = 3 5
2 2
#   

          90, 150 , 225 sâ e.km.Kp  =  2 3 5
1 2 2
# #  = 450

(ii) 35, 42 , 30 sâ e.km.Kp 5 7 6# #  = 210

 Bhiys¸« e.km.Kp = 210 a c b
3 3 3

# # #  = 210a c b
3 3 3 .

(iii)  a a1 35 2- +^ ^h h , a a a2 1 32 3 4- - +^ ^ ^h h h sâ e.km.Kp  =   a a a1 3 25 4 2- + -^ ^ ^h h h .

(iv)   Hmtcm¶nsâbpw LSI§sf BZyw IÊp]nSn¡pI.

  x y
3 3
+  = x y x xy y

2 2
+ - +^ ^h h

  x y
3 3
-  = x y x xy y

2 2
- + +^ ^h h

  x x y y
4 2 2 4
+ +  = ( )x y x y

2 2 2 2 2
+ -   =  x xy y x xy y

2 2 2 2
+ + - +^ ^h h

                                    e.km.Kp  = x y x xy y
2 2

+ - +^ ^h h x y x xy y
2 2

- + +^ ^h h

   = x y x y
3 3 3 3
+ -^ ^h h  = x y

6 6
- . 

A`ymkw 3.7
Xmsg X¶n«pÅhbpsS e.km.Kp ImWpI.

1.  x y
3 2 ,  xyz  2. 3x yz

2 ,  4x y
3 3

3. a bc
2 ,  b ca

2 ,  c ab
2  4. 66a b c

4 2 3 ,  44a b c
3 4 2 ,  24a b c

2 3 4

5. a
m 1+ ,  am 2+ ,  am 3+  6. x y xy

2 2
+ ,  x xy

2
+

7. a3 1-^ h,  2 a 1 2-^ h ,  a 1
2
-^ h 8. 2 18x y

2 2
- ,  5 15x y xy

2 2
+ ,  27x y

3 3
+

9. x x4 32 3+ -^ ^h h ,  x x x1 4 3 2- + -^ ^ ^h h h

10. 10 x xy y9 6
2 2
+ +^ h,  12 x xy y3 5 2

2 2
- -^ h,  14 x x6 2

4 3
+^ h.



3. _oPKWnXw 91

3.5.4 e.km.Kp, D.km.`m F¶nh X½nepÅ _Ôw

 cÊ v [\]qÀ®m¦§fpsS KpW\ ̂ ew AhbpsS e.km.Kp, D.km.`m F¶nh X½nepÅ KpW\^e¯n\v 

XpeyamWv F¶v \ap¡v AdnbmatÃm, DZmlcWambn, 21 # 35 = 105  # 7, ChnsS e.km.Kp (21,35) =105 ,        
D.km.`m (21,35) = 7.
 Cu coXnbnÂ, \ap¡v NphsSbpÅ ^ew e`n¡p¶p. GsX¦nepw cÊ v _lp]ZhywPI§fpsS 

KpW\^ew AhbpsS e.km.Kp, D.km.`m F¶nhbpsS KpW\^e¯n\v XpeyamWv.

 AXmbXv   f x g x#^ ^h h =  e.km.Kp (f(x) , g(x)) #  D.km.`m (f(x) , g(x)). 
 Hcp DZmlcW¯neqsS Cu ^es¯ icnt\m¡mw.

 f x^ h  = 12 x x
4 3
-^ h , g x^ h =  8 x x x3 2

4 3 2
- +^ h F¶nh cÊ v _lp]Z hywPI§fmsW¶ncn¡s«.

   f x^ h  =  12 x x
4 3
-^ h = 2 3 x x 1

2 3
# # # -^ h     (1)

  g x^ h  = 8 x x x3 2
4 3 2
- +^ h = 2 x x x1 2

3 2
# # #- -^ ^h h  (2)

  (1), (2) Â \n¶v

   e.km.Kp, (f(x) , g(x))   =  2 3 x x x1 2
3 1 3
# # # #- -^ ^h h = 24x x x1 2

3
- -^ ^h h

    D.km.`m (f(x) , g(x))   =  4x x 1
2

-^ h

     e.km.Kp, #  D.km.`m  =  24 4x x x x x1 2 1
3 2

#- - -^ ^ ^h h h

                                     = 96x x x1 2
5 2- -^ ^h h      (3)

                          f x g x#^ ^h h   = 12 8x x x x x1 1 2
3 2

#- - -^ ^ ^h h h

                                     = 96x x x1 2
5 2- -^ ^h h      (4)

  (3) , (4) Â \n¶v  e.km.Kp #  D.km.`m = f x g x#^ ^h h.
 cÊ v _lp]ZhywPI§fpsS e.km.Kp, D.km.`m F¶nhbpsS KpW\^ew _lp ]ZhywPI§fpsS 
KpW\^e¯n\v XpeyamWv. hoÊpw f x^ h, g x^ h Dw e.km.Kp, D.km.`m F¶nhbnÂ GsX¦nepw H¶v X¶mÂ 
atäXv hyàambn IÊp]nSn¡m³ Ignbpw. ImcWw e.km.KpþDw D.km.`m bpw hyXykvXamWv. (LSIw –1 
HgnsI)

DZmlcWw 3.23
  3 5 26 56x x x x

4 3 2
+ + + + , 2 4 28x x x x

4 3 2
+ - - +  F¶nhbpsS D.km.`m 5 7x x

2
+ + . 

BWv. e.km.Kp ImWpI.

\nÀ²mcWw  f x^ h  = 3 5 26 56x x x x
4 3 2
+ + + + , g x^ h = 2 4 28x x x x

4 3 2
+ - - +

 D.km.`m  = 5 7x x
2
+ + . IqSmsX D.km.`m  #   e.km.Kp = f x g x#^ ^h h.

    e.km.Kp = f x g x

GCD
#^ ^h h                  (1)

 f x^ h , g x^ h F¶nhsb D.km.`m hn`Pn¡p¶p.

 f x^ h s\ D.km.`m sImÊ v hn`Pn¡p¶p F¶ncn¡s«.

   1   – 2       8
           1   5    7 1      3       5       26       56  
   1      5       7 
           2-    2-        26
            2-   10-     14-

              8        40      56
             8        40      56
                         0
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Ipdn¸v

 f x^ h s\ D.km.`m sImÊ v hn`Pn¨mÂ lcW^ew  2 8x x
2
- +  \ap¡v e`n¡p¶p.

  (1) (   LCM = x x g x2 8
2

#- +^ ^h h

      LCM  = x x x x x x2 8 2 4 28
2 4 3 2
- + + - - +^ ^h h.

 apIfnÂ {]kvXmhn¨ {]iv\¯nÂ g x^ h s\bpw D.km.`m sImÊ v lcn¡m³ Ignbpw. lcW^es¯ 
f x^ h sImÊ v KpWn¨mÂ Bhiys¸« e.km.Kp In«p¶p.

DZmlcWw 3.24

 cÊ v _lp]Z hywPI§fpsS D.km.`m, e.km.Kp F¶nh bYm{Iaw  x 1+ , 1x
6
-  F¶nhbmWv. 

AhbnÂ Hcp _lp]Zw 1x
3
+ F¦nÂ atäXv ImWpI.

\nÀ²mcWw  D.km.`m = x 1+ , e.km.Kp = 1x
6
-   

   f x^ h = 1x
3
+  F¶ncn¡s«

   e.km.Kp #  D.km.`m = f x g x#^ ^h h

  (   g x^ h = 
f x

LCM GCD#
^ h

 = 
x

x x

1

1 1
3

6

+

- +^ ^h h

   = 
x

x x x

1

1 1 1
3

3 3

+

+ - +^ ^ ^h h h  = x x1 1
3
- +^ ^h h

  g x^ h = x x1 1
3
- +^ ^h h.

A`ymkw 3.8
1. Xmsg sImSp¯n«pÅ Hmtcm tPmSn _lp]Z hywPI§fpsSbpw e.km.Kp ImWpI.

  (i) 5 6x x
2
- + ,  4 12x x

2
+ -  D.km.`m x 2- .

 (ii)  3 6 5 3x x x x
4 3 2
+ + + + ,  2 2x x x

4 2
+ + +   D.km.`m 1x x

2
+ + .

 (iii)  2 15 2 35x x x
3 2
+ + - ,  8 4 21x x x

3 2
+ + -  D.km.`m x 7+ .

 (iv)  2 3 9 5x x x
3 2
- - + ,  2 10 11 8x x x x

4 3 2
- - - +   D.km.`m x2 1- .

2. e.km.Kp, D.km.`m, Hcp _lp]Z hywPIw p x^ h F¶nh bYm{Iaw Xmsg sImSp¯ncn¡p¶p q x^ h 
ImWpI.

 (i)   x x1 22 2+ +^ ^h h ,  x x1 2+ +^ ^h h,  x x1 22+ +^ ^h h.

 (ii)   x x4 5 3 73 3+ -^ ^h h ,  x x4 5 3 7 2+ -^ ^h h ,  x x4 5 3 73 2+ -^ ^h h .

 (iii)   x y x x y y
4 4 4 2 2 4
- + +^ ^h h,  x y

2 2
- ,  x y

4 4
- .     

 (iv)   x x x4 5 1
3
- +^ ^h h,  x x5

2
+^ h,  x x x5 9 2

3 2
- -^ h.

 (v)   x x x x1 2 3 3
2

- - - +^ ^ ^h h h,  x 1-^ h,  x x x4 6 3
3 2
- + -^ h.

 (vi)   2 x x1 4
2

+ -^ ^h h,  x 1+^ h,  x x1 2+ -^ ^h h.
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3.6  ]cntab hywPI§Ä

  
n
m  cq]¯nepÅ (m  , n  ]qÀ®m¦§Ä !  0) kwJysb ]cntab kwJy F¶p ]dbp¶p. CXpt]mse,  

p x^ h , q x^ h F¶o cÊ v _lp]Z hywPI§fnÂ q x^ h !  0 F¦nÂ 
q x

p x

^
^
h
h

F¶Xv Hcp ]cntab hywPIamWv. 

 p x^ h s\ 
p x

1

^ h  Fs¶gpXmw F¶Xn\mÂ GsXmcp _lp]Z hywPIw p x^ h Dw Hcp ]cntab 

hywPIamWv. ChnsS  1 Hcp Ønc hywPIw BIp¶p.

 F¦nepw Hcp ]cntab hywPIw Hcp _lp ]ZhywPIw BIWsa¶nÃ.,                                     

 DZmlcWambn, 
x

x

1
2
+

  Hcp ]cntab hywPIamWv. F¶mÂ _lp]Z hywPIaÃ.

 Nne DZmlcW§Ä,  x2 7+ , 
x x

x

1

3 2
2
+ +

+ , 
x x

x x

3

2 5
2

3

+ -

+ + .

3.6.1 ]cntab hywPI§fpsS eLqIcWw

 p x^ h, q x^ h F¶o hywPI§fpsS D.km.`m 1 BI¯¡hn[w AhbpsS KptWm¯c§Ä                                 

]qÀ®m¦§Ä F¦nÂ  
q x

p x

^
^
h
h  s\ AXnsâ Gähpw eLphmb ]Z§fpÅ ]cntab hywPIw F¶p ]dbmw. 

 Hcp ]cntab hywPIw AXnsâ eLqIcn¨ cq]¯nÂ CsÃ¦nÂ p x^ h F¶ Awit¯bpw q x^ h F¶ 

tOZt¯bpw AhbpsS D.km.`m sImÊ v lcn¨v AXnsâ Gähpw sNdnb ]Zambn eLpIcn¡mw.

\ap¡v Nne DZmlcW§Ä ]cnKWn¡mw.

DZmlcWw 3.25
 eLqIcn¡pI.

 (i)   
x
x

7 28
5 20

+
+    (ii) 

x x

x x

3 2

5
3 4

3 2

+

-

 (iii) 
x x

x x

9 12 5

6 5 1
2

2

+ -

- +   (iv) 
x x x

x x x

1 2 3

3 5 4
2

2

- - -

- - +

^ ^

^ ^

h h

h h

\nÀ²mcWw 
(i)    

x
x

7 28
5 20

+
+  = 

x

x

7 4

5 4

+

+

^
^

h
h  = 

7
5

(ii)  
x x

x x

3 2

5
3 4

3 2

+

-  = 
x x

x x

2 3

5
3

2

+

-

^

^

h

h        = 
x x

x
2 3

5
+

-
^ h

(iii)   p x^ h = 6 5 1x x
2
- +             = x x2 1 3 1- -^ ^h h ,

  q x^ h = 9 12 5x x
2
+ -           = x x3 5 3 1+ -^ ^h h

         
q x

p x

^
^
h
h  = 

x x

x x

3 5 3 1

2 1 3 1

+ -

- -

^ ^
^ ^

h h
h h      = 

x
x

3 5
2 1

+
-

(iv)  f x^ h = x x x3 5 4
2

- - +^ ^h h= x x x3 1 4- - -^ ^ ^h h h ,

   g x^ h = x x x1 2 3
2

- - -^ ^h h= x x x1 3 1- - +^ ^ ^h h h

         
g x

f x

^
^
h
h  = 

x x x

x x x

1 3 1

3 1 4

- - +

- - -

^ ^ ^
^ ^ ^

h h h
h h h = 

x
x

1
4

+
-
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A`ymkw 3.9
eLqIcn¡pI

(i)  
x x

x x

3 12

6 9
2

2

-

+  (ii) 
x

x

1

1
4

2

-

+    (iii) 
x x

x

1

1
2

3

+ +

-  

(iv)  
x

x

9

27
2

3

-

-   (v) 
x x

x x

1

1
2

4 2

+ +

+ +   (Hint:  1x x
4 2
+ +  = x x1

2 2 2
+ -^ h )

(vi)  
x x

x

4 16

8
4 2

3

+ +

+  (vii) 
x x

x x

2 5 3

2 3
2

2

+ +

+ -  (viii) 
x x

x

9 2 6

2 162
2

4

+ -

-
^ ^h h

      

(ix)  
x x x

x x x

4 2 3

3 5 4
2

2

- - -

- - +

^ ^

^ ^

h h

h h
 (x) 

x x x

x x x

10 13 40

8 5 50
2

2

+ - +

- + -

^ ^

^ ^

h h

h h
 (xi) 

x x

x x

8 6 5

4 9 5
2

2

+ -

+ +          

(xii)  
x x x

x x x x

7 3 2

1 2 9 14
2

2

- - +

- - - +

^ ^

^ ^ ^

h h

h h h

3.6.2 ]cntab hywPI§fpsS KpW\hpw lcWhpw

 
q x

p x

^
^
h
h ; q x 0!^ h  , 

h x

g x

^
^
h
h ; h x 0!^ h  F¶nh cÊ v ]cntab hywPI§Ä F¦nÂ

 (i)  AhbpsS KpW\^ew  
q x

p x

h x

g x
#

^
^

^
^

h
h

h
h  = 

q x h x

p x g x

#

#

^ ^
^ ^
h h
h h  

 (ii) AhbpsS lcW^ew   
q x

p x

h x

g x
'

^
^

^
^

h
h

h
h  =  

q x

p x

g x

h x
#

^
^

^
^

h
h

h
h  

 AXmbXv,     
q x

p x

h x

g x
'

^
^

^
^

h
h

h
h   = 

q x g x

p x h x

#

#

^ ^
^ ^
h h
h h  F¶v \nÀÆNn¡s¸Sp¶p.

DZmlcWw 3.26

KpWn¡pI  (i) 
z

x y

9
4

3 2

 x 
x y

z27
4 2

5

  (ii) 
a ab b

a b

2
2 2

3 3

+ +

+  x 
a b
a b
2 2

-
-  (iii)  

x

x

4

8
2

3

-

- x 
x x

x x

2 4

6 8
2

2

+ +

+ +  

\nÀ²mcWw 
(i)    

z

x y

x y

z

9

27
4

3 2

4 2

5

#  = 
(9 ) ( )

( ) (27 )

z x y

x y z
4 4 2

3 2 5

 = 
x
z3 .

(ii)     
a ab b

a b

2
2 2

3 3

+ +

+ #
a b
a b
2 2

-
- =

( )a b a b

a b a ab b

a b

a b a b
2 2

#
+ +

+ - +

-

+ -

^ ^
^ ^ ^ ^

h h
h h h h  = a ab b

2 2
- + .

(iii) 
x

x

4

8
2

3

-

-  #  
x x

x x

2 4

6 8
2

2

+ +

+ +  = 
x

x

x x

x x

2

2

2 4

4 2
2 2

3 3

2#
-

-

+ +

+ +^ ^h h

    = 
x x

x x x

x x

x x

2 2

2 2 4

2 4

4 2
2

2#
+ -

- + +

+ +

+ +

^ ^
^ ^ ^ ^

h h
h h h h   = x 4+ .

DZmlcWw 3.27

lcn¡pI  (i) 
x

x

1

4 4
2
-

-
q x

p x

h x

g x
'

^
^

^
^

h
h

h
h 

x
x

1
1

+
-   (ii) 

x
x

3
1

3

+
-
q x

p x

h x

g x
'

^
^

^
^

h
h

h
h 
x

x x
3 9

1
2

+
+ +  (iii) 

x

x

25

1
2

2

-

-   
q x

p x

h x

g x
'

^
^

^
^

h
h

h
h  

x x

x x

4 5

4 5
2

2

+ -

- -
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\nÀ²mcWw (i) 
x

x

1

4 4
2
-

-  '  
x
x

1
1

+
-   = ( )

( )x x
x

x

x

1 1
4 1

1

1
#

+ -
-

-

+

^ ^
^

h h
h  = 

x 1
4
-

.

 (ii) 
x
x

3
1

3

+
-  '  

x
x x
3 9

1
2

+
+ +   = ( )( )

x
x x x

3
1 1

2

+
- + +  #  ( )

x x

x

1

3 3
2
+ +

+  = 3(x–1).

 (iii) 
x

x

x x

x x

25

1

4 5

4 5
2

2

2

2

'
-

-

+ -

- -   = 
x x

x x

x x

x x

5 5

1 1

5 1

5 1
#

+ -

+ -

- +

+ -

^ ^
^ ^

^ ^
^ ^

h h
h h

h h
h h

       = 
x x

x x

5 5

1 1

- -

- -

^ ^
^ ^

h h
h h  = 

x x

x x

10 25

2 1
2

2

- +

- + .

A`ymkw  3.10

1. Xmsg sImSp¯n«pÅhbpsS KpW\^ew eLp cq]¯nsegpXpI.

 (i)  
x

x x
x
x

2
2

2
3 6

2

#
+
-

-
+  (ii) 

x

x

x x

x x

4

81

5 36

6 8
2

2

2

2

#
-

-

- -

+ +

 (iii)  
x x

x x

x

x x

20

3 10

8

2 4
2

2

3

2

#
- -

- -

+

- +  (iv) 4 16
x x

x
x
x

x x
x x

3 2
16

64
4

2 8

2

2

2

3

2

2# #
- +
-

+
-

- -
- +

 (v)   
x x

x x

x x

x x

2

3 2 1

3 5 2

2 3 2
2

2

2

2

#
- -

+ -

+ -

- -  (vi) 
x x

x

x x

x x

x x

x

2 4

2 1

2 5 3

8

2

3
2 2

4

2# #
+ +

-

+ -

-

-

+

2. Xmsg sImSp¯n«pÅh lcn¨v eLp cq]¯nsegpXpI.

 (i)  
x

x

x

x
1 1

2

2

'
+ -

 (ii) 
x

x
x
x

49

36
7
6

2

2

'
-

-
+
+    

 (iii)  
x

x x

x x

x x

25

4 5

7 10

3 10
2

2

2

2

'
-

- -

+ +

- -  (iv) 
x x

x x

x x

x x

4 77

11 28

2 15

7 12
2

2

2

2

'
- -

+ +

- -

+ +  

 (v)  
x x

x x

x x

x x

3 10

2 13 15

4 4

2 6
2

2

2

2

'
+ -

+ +

- +

- -  (vi) 
x

x x

x x

x

9 16

3 4

3 2 1

4 4
2

2

2

2

'
-

- -

- -

-

 (vii)  
x x

x x

x x

x x

2 9 9

2 5 3

2 3

2 1
2

2

2

2

'
+ +

+ -

+ -

+ -

3.6.3 ]cntab hywPI§fpsS k¦e\hpw hyhIe\hpw

  
q x

p x

^
^
h
h , q x 0!^ h  bpw 

s x

r x

^
^
h
h , s x 0!^ h bpw cÊ v ]cntab hywPI§fmWv. F¦nÂ XpIbpw 

hyhIe\hpw \nÀÆNn¡mw.

     
q x

p x

s x

r x
!

^
^

^
^

h
h

h
h  = 

.

.

q x s x

p x s x q x r x!

^ ^
^ ^ ^ ^

h h
h h h h

DZmlcWw 3.28

     eLqIcn¡pI.  (i) 
x
x

x
x

3
2

2
1

+
+ +

-
-    (ii) 

x
x

1
1

2-
+

^ h
 + 

x 1
1
+

   (iii) 
x

x x

x x

x x

9

6

12

2 24
2

2

2

2

-

- - +
- -

+ -  
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\nÀ²mcWw 

(i) 
x
x

x
x

3
2

2
1

+
+ +

-
-      =  

x x

x x x x

3 2

2 2 1 3

+ -

+ - + - +

^ ^
^ ^ ^ ^

h h
h h h h  =  

x x

x x

6

2 2 7
2

2

+ -

+ -

(ii) 
x
x

1
1

2-
+

^ h
 + 

x 1
1
+

  =  
x x

x x

1 1

1 1
2

2 2

- +

+ + -

^ ^

^ ^

h h

h h  = 
x x

x
1 1
2 2

2

2

- +
+

^ ^h h
 

                        = 
x x x

x

1

2 2
3 2

2

- - +

+  

(iii) 
x

x x

x x

x x

9

6

12

2 24
2

2

2

2

-

- - +
- -

+ -   = 
x x

x x

x x

x x

3 3

3 2

3 4

6 4

+ -

- +
+

+ -

+ -

^ ^
^ ^

^ ^
^ ^

h h
h h

h h
h h

      = 
x
x

x
x

3
2

3
6

+
+ +

+
+  = 

x
x x

3
2 6
+

+ + +  = 
x
x

3
2 8
+
+

DZmlcWw 3.29
  

x

x x

2

2 3
2

3 2

+

- +  In«p¶Xn\v  
x

x

2

1
2

3

+

-  t\mSv GXv ]cntab hywPIw Iq«Ww.

\nÀ²mcWw Bhiys¸« ]cntab hywPIw p x^ hF¶ncn¡s«.

               
x

x

2

1
2

3

+

-   + p x^ h =  
x

x x

2

2 3
2

3 2

+

- +  

   p x^ h =  
x

x x

2

2 3
2

3 2

+

- +   -  
x

x

2

1
2

3

+

-

    =  
x

x x x

2

2 3 1
2

3 2 3

+

- + - +  =  
x

x x

2

4
2

3 2

+

- +

DZmlcWw 3.30

  
x
x

x
x

x
x

1
2 1

2 1
1

1
2

-
- -

+
+ +

+
+c m  cÊ v _lp ]ZhywPI§fpsS Npcp§nb cq]¯nÂ eLqIcn¡pI.

\nÀ²mcWw     
x
x

x
x

x
x

1
2 1

2 1
1

1
2

-
- -

+
+ +

+
+c m

   = 
x x

x x x x

x
x

1 2 1

2 1 2 1 1 1

1
2

- +

- + - + -
+

+
+

^ ^
^ ^ ^ ^

h h
h h h h; E

   = 
x x

x x
x
x

1 2 1
4 1 1

1
2

2 2

- +
- - - +

+
+

^ ^
^ ^

h h
h h  = 

x x
x

x
x

1 2 1
3

1
2

2

- +
+

+
+

^ ^h h

   = 
x x

x x x x x

1 2 1

3 1 2 1 2 1
2

2

- +

+ + + - +

^ ^

^ ^ ^ ^

h h

h h h h  = 
x x x

x x x

2 2 1

5 6 3 2
3 2

3 2

+ - -

+ - -

A`ymkw 3.11

1. eLqIcn¡pI

 (i)  
x

x
x2 2

8
3

-
+

-
  (ii)    

x x

x

x x

x

3 2

2

2 3

3
2 2
+ +

+ +
- -

-

 (iii)  
x

x x

x x

x x

9

6

12

2 24
2

2

2

2

-

- - +
- -

+ -   (iv)   
x x

x

x x

x

7 10

2

2 15

3
2 2
- +

- +
- -

+
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      (v)  
x x

x x

x x

x x

3 2

2 5 3

2 3 2

2 7 4
2

2

2

2

- +

- + -
- -

- -  (vi)   
x x

x

x x

x x

6 8

4

20

11 30
2

2

2

2

+ +

- -
- -

- +

(vii) 
x
x

x

x
x
x

1
2 5

1

1
1

3 2
2

2

+
+ +

-

+ -
-
-` j= G    (viii)  

x x x x x x3 2
1

5 6
1

4 3
2

2 2 2
+ +

+
+ +

-
+ +

.

  2.   
x

x x

2

3 2 4
2

3 2

+

+ +  In«p¶Xn\v 
x

x

2

1
2

3

+

-  t\mSv GXv ]cntab hywPIw Iq«Ww?

  3. 
x

x x
2 1

4 7 5
3 2

-
- +  Â \n¶v GXv ]cntab hywPIw Ipd¨mÂ x x2 5 1

2
- +  In«pw?

  4. P  = 
x y
x
+

, Q  = 
x y
y

+
F¦nÂ 

P Q P Q

Q1 2
2 2-

-
-

 ImWpI.

3.7   hÀ¤aqew

 a R!  Hcp EWaÃm¯ hmkvXhnI kwJy F¶ncn¡s«. a bpsS hÀ¤aqew  b a
2
=  F¶hn[¯nepff 

hmkvXhnI kwJy BIp¶p.   a  bpsS [\hÀ¤ aqes¯ a2   AYhm a  F¶v kqNn¸n¡p¶p.  
( 3) 9 ( )3 9and2 2
- = + =,  ( 3) 9 ( )3 9and2 2
- = + =  F¶o cÊpw icnbmbXn\mÂ dmUn¡Â NnÓw  [\ hÀ¤aqes¯ 

kqNn¸n¡p¶Xn\v D]tbmKn¡p¶p. AXmbXv 3 .9 =  CXpt]mse 11, 100.121 10000= =  

 GsX¦nepw Hcp hywPI¯nsâ hÀ¤w X¶n«pff hywPI¯n\v XpeyamsW¦nÂ B hywPIs¯ 

X¶n«pff hywPI¯nsâ hÀ¤aqew F¶p ]dbp¶p. _lp]Z hywPI§fpsS hÀ¤aqew IÊp]nSn¡m³ Xmsg 

ImWp¶hn[w FgpXmw. 

                     p x p x2
=^^ ^hh h ,  ChnsS ( )p x  = ( ) ( ) 0

( ) ( ) 0

p x p x

p x p x

if
if 1

$

-
) , ( ) ( ) 0

( ) ( ) 0

p x p x

p x p x

if
if 1

$

-
)    

 DZmlcWambn, x a 2-^ h  = x a-^ h   ,  a b 2-^ h  = a b-^ h .

 s]mXphmbn X¶n«pÅ _lp]Z hywPI¯nsâ hÀ¤aqew ImWp¶Xn\v NphsS sImSp¯n«pÅ cÊ v 

coXnIÄ hfsc kp]cnNnXamWv.  (i) LSI coXn  (ii) lcW coXn

 Cu `mK¯nÂ \ap¡v LSI coXnbnÂ LSI§fm¡m³ Ignbp¶ ]cntab hywPI§tfbpw _lp]Z 

hywPI§tfbpw LSI§fm¡n hÀ¤aqew IÊp]nSn¡p¶ coXn Nne DZmlcW§fneqsS ]Tn¡mw.

3.7.1 LSI coXnbnÂ hÀ¤aqew 
DZmlcWw 3.31

 hÀ¤aqew IÊp]nSn¡pI.

(i) 121 x a x b x c4 6 12- - -^ ^ ^h h h   (ii) 
w s

x y z

64

81
12 14

4 6 8

      (iii) (2 3 ) 24x y xy
2

+ -  

\nÀ²mcWw  

(i) x a x b x c121 4 6 12- - -^ ^ ^h h h  = 11 x a x b x c2 3 6- - -^ ^ ^h h h

(ii)  
w s

x y z

64

81
12 14

4 6 8

  =  

(iii)  x y xy2 3 242+ -^ h  = x xy y xy4 12 9 24
2 2
+ + -  = x y2 3 2-^ h

     = 2 3x y-^ h

9
8

x2y3z4

w6s7|     |



98 ]¯mw Xcw KWnXw

DZmlcWw 3.32

 hÀ¤aqew ImWpI     (i)  4 20 25x xy y
2 2
+ +       (ii)  2x

x

16

6+ -   

          (iii)  x x x x x x6 2 3 5 2 2 1
2 2 2
- - - + - -^ ^ ^h h h

\nÀ²mcWw 

(i) x xy y4 20 25
2 2
+ +  = x y2 5 2+^ h   =  2 5x y+^ h

(ii) x
x

1 2
6

6+ -   = x
x

13

3

2

-c m  = x
x

13

3-c m

(iii) hÀ¤aqew ImWp¶Xn\p ap¼v _lp]Z hywPI§sf LSI§fm¡mw. 

  6 2x x
2
- -   = x x2 1 3 2+ -^ ^h h ;   3 5 2x x

2
- +  = x x3 2 1- -^ ^h h,

  2 1x x
2
- -   = x x1 2 1- +^ ^h h

   x x x x x x6 2 3 5 2 2 1
2 2 2
- - - + - -^ ^ ^h h h  

    = x x x x x x2 1 3 2 3 2 1 1 2 1# #+ - - - - +^ ^ ^ ^ ^ ^h h h h h h

    = x x x2 1 3 2 12 2 2+ - -^ ^ ^h h h  =  2 1 3 2 1x x x+ - -^ ^ ^h h h

A`ymkw 3.12

1. hÀ¤aqew IÊ p]nSn¡pI

 (i) 196a b c
6 8 10           (ii) 289 a b b c4 6- -^ ^h h         (iii) 44x x11 2+ -^ h  

 (iv) 4x y xy2- +^ h    (v) 121x y
8 6  '  81x y

4 8          (vi) 
x y a b b c

a b x y b c

25

64
4 6 10

4 8 6

+ - +

+ - -

^ ^ ^

^ ^ ^

h h h

h h h

2. Xmsg X¶n«pÅhbpsS hÀ¤aqew ImWpI

 (i) 16 24 9x x
2
- +                          

 (ii)   x x x x x25 8 15 2 15
2 2 2
- + + - -^ ^ ^h h h

 (iii) 4 9 25 12 30 20x y z xy yz zx
2 2 2
+ + - + -

 (iv) 2x
x

14

4+ +                               

 (v)   x x x x x x6 5 6 6 2 4 8 3
2 2 2
+ - - - + +^ ^ ^h h h

 (vi) x x x x x x2 5 2 3 5 2 6 1
2 2 2
- + - - - -^ ^ ^h h h

3.7.2 lcW coXnbnÂ Hcp _lp ]ZhywPI¯nsâ hÀ¤aqew

 Ffp¸¯nÂ LSI§fm¡m³ km[n¡m¯ _lp ]ZhywPI§fpsS hÀ¤aqew lcW coXnbnÂ 

ImWmhp¶XmWv. IqSmsX _lp]Z hywPI§Ä IqSnb IrXnbnemIpt¼mÄ Cu coXn kuIcy{]ZamWv.

 Hcp [\ ]qÀ®m¦¯nsâ hÀ¤aqew ImWp¶ AtX coXnbnÂ Hcp _lp ]ZhywPI¯nsâ hÀ¤aqew 

ImWm³ Ignbpw. Xmsg sImSp¯n«pÅ DZmlcW§Ä sImÊ v Cu coXn \ap¡v hniZam¡mw.
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 ( )p x  = 9 12 10 4 1x x x x
4 3 2
+ + + +

   3x
2   +    2x   +   1

     3x
2  9 12 10 4 1x x x x

4 3 2
+ + + +

   9x
4

       6 2x x
2
+            12 10x x

3 2
+

             12 4x x
3 2
+

6 4 1x x
2
+ +            6 4 1x x

2
+ +

             6 4 1x x
2
+ +

            0

 ImWpI   (i)  66564        (ii) x x x x9 12 10 4 1
4 3 2
+ + + +

          2   5   8

      2    6  65  64
          4

    45     2  65
           2  25

   508    40  64
              40   64
       0 

  66564  = 258 ,  x x x x9 12 10 4 1
4 3 2
+ + + +   = x x3 2 1

2
+ +

 (i) _lp]Z hywPIs¯  xsâ LmX¯n\\pkcn¨v BtcmlW {Ia¯nÂ AsÃ¦nÂ AhtcmlW 
{Ia¯nÂ Fgpt¼mÄ CÃm¯ ]Z§Ä¡v ]qPyw FgpXpI.

 (ii) apIfnÂ {]kvXmhn¨ coXnsb Xmsg sImSp¯n«pÅ coXnbnÂ XmcXayw sN¿mw.

  x x x x9 12 10 4 1
4 3 2
+ + + +  = a b c 2+ +^ h

 AXn\mÂ, hÀ¤aqew IÊ p]nSn¡p¶Xn\v A\ptbmPyamb a, b , c IÊ p]nSnt¡Ê XmWv.

   ( )a b c
2

+ +  =  2 2 2a b c ab bc ca
2 2 2
+ + + + +

    =  2 2 2a b ab ac bc c
2 2 2
+ + + + +

    =  a a b b a b c c2 2 2
2
+ + + + +^ ^h h

    =  x x x x x x3 6 2 2 6 4 1 1
2 2 2 2

+ + + + +^ ^ ^ ^ ^h h h h h

        x x x x9 12 10 4 1
4 3 2
+ + + + = x x3 2 1

2
+ + , ChnsS a = 3x

2 , b = x2  , c =  1        
 asämcp coXn  :   hÀ¤aqew IÊp]nSn¡p¶Xn\v BZyw Xmsg X¶n«pff hn[w FgpXpI.    
     9 12 10 4 1x x x x

4 3 2
+ + + +  

                                 = ( )mx nx l
2 2
+ +  =  ( )m x mnx n lm x nlx l2 2 2

2 4 3 2 2 2
+ + + + +

     Ccphihpw KpWm¦§sf XmcXays¸Sp¯n m, n, l IÊp]nSn¡pI.

 (iii)   Xmsg sImSp¯n«pÅh XnI¨pw ckIcamsW¶Xv {i²n¡pI.

   x x x x25 30 29 12 4
4 3 2
- + - +    = x x x x x25 30 9 20 12 4

4 3 2 2
- + + - +

  = 10 ( 3 ) ( )x x x x x x5 3 10 6 2 2
2 2 2 2

+ + - - + - +^ ^h h6 @

  = ( ) ( ) ( 3 ) 2(5 ) 2( 3 ) 2 2x x x x x x5 2 5 3
2 2 2 2

+ + - - + + - +^ h 6 6@ @

  = ( ) ( ) 2 2( )a a b b a b c c2
2
+ + - - + + - +6 6@ @

  = ( ) ( ) ( )a b c a b b c ac2 2 2
2 2 2
+ - + + - + - +

  = ( )a b c
2

- + ,   ChnsS  , ,a x b x c5 3 2
2

= = =

 `  5 3 2x x x x x x25 30 29 12 4
24 3 2

- + - + = - + .

{i²nt¡Êh
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DZmlcWw 3.33

 hÀ¤aqew ImWpI 10 37 60 36x x x x
4 3 2
- + - + .

\nÀ²mcWw  ChnsS hywPI¯nsâ x sâ LmXw AhtcmlW {Ia¯nÂ sImSp¯n«pÊ v.

          5 6x x
2
- +

               x
2           10 37 60 36x x x x

4 3 2
- + - +  

                             x
4

        2 5x x
2
-        10 37x x

3 2
- +

                 10 25x x
3 2

- +

  2 10 6x x
2
- +    12 60 36x x

2
- +

                            12 60 36x x
2
- +    

                     0

   x x x x10 37 60 36
4 3 2
- + - +  = x x5 6

2
- +^ h

DZmlcWw 3.34

 hÀ¤aqew ImWpI x x x x6 19 30 25
4 3 2
- + - +

\nÀ²mcWw   x sâ LmXw BtcmlW{Ia¯nÂ FgpXn hÀ¤aqew ImWpI

     x x5 3
2

- +

   5 x x x x25 30 19 6
2 3 4

- + - +

    25

   10–3x  x x30 19
2

- +

     30 9x x
2

- +

       x x10 6
2

- +                  x x x10 6
2 3 4
- +

        x x x10 6
2 3 4
- +

         0

 _lp]Z hywPI¯nsâ hÀ¤aqew =  x x3 5
2
- +

DZmlcWw 3.35

   28 12 9m nx x x x
2 3 4

- + + +  Hcp ]qÀ® hÀ¤sa¦nÂ m, n ChbpsS hne ImWpI.  
\nÀ²mcWw  x sâ LmXs¯ {Ia cq]¯nÂ FgpXpI.

  9 12 28x x x nx m
4 3 2
+ + - + .
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\nÀÆN\w

     3 2 4x x
2
+ +

      3 x
2  9 12 28x x x nx m

4 3 2
+ + - +

    9x
4

        6 2x x
2
+    12 28x x

3 2
+

     12 4x x
3 2
+

 6 4 4x x
2
+ +    24x nx m

2
- +

      24 16 16x x
2
+ +    

        0
 X¶n«pff _lp]Z hywPIw Hcp ]qÀ®hÀ¤ambXn\mÂ,  n = –16 ,  m = 16.

A`ymkw 3.13
1. lcW coXnbnÂ hÀ¤aqew ImWpI.

 (i) 4 10 12 9x x x x
4 3 2
- + - +  (ii) 4 8 8 4 1x x x x

4 3 2
+ + + +  

 (iii) 9 6 7 2 1x x x x
4 3 2
- + - +  (iv) 4 25 12 24 16x x x x

2 3 4
+ - - +

2. Xmsg X¶n«pÅ _lp ]ZhywPI§Ä ]qÀ® hÀ¤§fmsW¦nÂ a, b F¶nhbpsS aqeyw ImWpI. 
 (i) 4 12 37x x x ax b

4 3 2
- + + +  (ii) 4 10x x x ax b

4 3 2
- + - +

 (iii) 109ax bx x x60 36
4 3 2
+ + - +  (iv) 40 24 36ax bx x x

4 3 2
- + + +

3.8 ZznLmX kaoIcW§Ä

 {Ko¡v KWnX imkv{XÚ\mb bq¢nUv \of§Ä IÊ p]nSn¡p¶Xn\v PymanXob kao]\w hnIkn¸n¨p. 

AXv \½psS Ct¸mgs¯ kmt¦XnI kwÚm imkv{X¯nÂ ZznLmX kaoIcW§fpsS \nÀ²mcW§fmWv.  

s]mXp cq]¯nÂ ZznLmX kaoIcW§fpsS \nÀ²mcW§sf IÊp]nSn¨Xn\pff {]iwk ]pcmX\ C´y³ 

KWnX imkv{XÚ³amÀ¡mWv. hmkvXh¯nÂ, ax bx c
2
+ = cq]¯nepÅ Hcp ZznLmX kaoIcW¯nsâ    

\nÀ²mcW¯n\pÅ hyàamb kq{Xs¯ {_Ò Kp]vX (A.D 598 - 665) IÊp]nSn¨p. ]n¶oSv C´y³ KWnX 

imkv{XÚ\mb {io[cÀ BNmcy (1025 A.D) ]qÀ® hÀ¤am¡p¶ coXn D]tbmKn¨v ZznLmX kaoIcW§Ä 

\nÀ²mcWw sN¿p¶coXn Bhnjv¡cn¨p. KWnX imkv{XÚ³ `mkv¡c II Cu kq{Xs¯ ZznLmX kq{Xw 

F¶v kqNn¸n¨p. 

 Cu `mK¯nÂ, hyXykvX amÀ¤§fneqsS ZznLmX kaoIcW§Ä \nÀ²mcWw sN¿p¶Xn\v ]Tn¡mw. 

ZznLmX kaoIcW§fpsS Nne {]tbmK§fpw \ap¡v ImWm³ Ignbpw.

  0ax bx c
2
+ + = ,   a , b , c  F¶nh hmkvXhnI kwJyIfpw IqSmsX  a 0!  F¶ cq]¯nepÅ 

kahmIys¯ Ncw x  Â DÅ Hcp ZznLmX kaoIcWw F¶p ]dbp¶p.

 hmkvXh¯nÂ,  p x^ hLmXw 2 Dff Hcp _lp]Z hywPIw F¦nÂ p x 0=^ h F¶Xv Hcp ZznLmX 

kaoIcWw BIp¶p. CXnsâ Ìm³tUÀUv cq]w 0ax bx c
2
+ + = , a 0! .

DZmlcWambn, 2 3 4 0x x
2
- + = , 1 0x x

2
- + =  F¶nh Nne ZznLmX kaoIcW§fmWv.

3 2 4x x
2
+ +
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3.8.1  LSI coXnbnÂ Hcp ZznLmX kaoIcW¯nsâ \nÀ²mcWw

 ZznLmX kaoIcWs¯ tcJob LSI§fm¡m³ km[n¨mÂ LSIcoXn D]tbmKn¡mw.cÊ v  LSI§fnÂ 

Hcp LSIw ]qPyambmÂ apgph³ KpW\^ehpw ]qPyamIp¶p. hn]coXambn KpW\^ew ]qPyambmÂ 

KpW\^e¯nÂ Nne LSI§Ä ]qPyamIWw. Hcp Ncw DÄs¸Sp¶ GsXmcp LSIhpw ]qPyamImw. A§s\ 

Hcp ZznLmX kaoIcW§fpsS \nÀ²mcW¯nsâ Hmtcm LSI§fpw ]qPyam¡p¶ Nc¯nsâ aqeyw \mw IÊp 

]nSn¡p¶p. AXmbXv, Hmtcm LSIhpw ]qPy¯n\v Xpeyam¡n Nc¯nsâ aqeyw IÊp]nSn¡mw. 

DZmlcWw 3.36
 \nÀ²mcWw sN¿pI. 6 5 25x x

2
- -  = 0

\nÀ²mcWw  6 5 25x x
2
- -  = 0.

      a b+  = –5  , ab  = 6 ×(–25) = –150 ChnsS x sâ KptWm¯cw –5 BI¯¡ hn[w  a  , 
b  \ap¡v I Êp]nSn¡mw.

             a  = –15  ,  b  = 10.  
        6 5 25x x

2
- -  =  6 15 10 25x x x

2
- + -  = x x x3 2 5 5 2 5- + -^ ^h h

                             =  x x2 5 3 5- +^ ^h h.

                        x2 5-  = 0  ,  x3 5+  = 0 F¶nhbnÂ \nÀ²mcWw In«pw.

             x  = 
2
5  ,   x = 

3
5- . 

     \nÀ²mcWw = ,
3
5

2
5-$ ..

DZmlcWw 3.37

 \nÀ²mcWw sN¿pI 
x x x x7 21
6

6 9

1

9

1
2 2-

-
- +

+
-

 = 0

\nÀ²mcWw X¶n«pÅ kahmIyw Hcp ZznLmX kaoIcW cq]¯neÃ. F¶mÂ Cu kahmIys¯ eLqIcn¨mÂ 

AXv Hcp ZznLmX kaoIcWamIp¶p. 

                        
x x x x7 3
6

3
1

3 3
1

2-
-

-
+

+ -^ ^ ^ ^h h h h
  =  0

             (             
x x

x x x

7 3 3

6 9 7 3 7 3
2

2

- +

- - + + -

^ ^

^ ^ ^

h h

h h h     =  0

             (            6 54 42x
2
- -    =  0    (    16x

2
-  = 0

   16x
2
=  Hcp ZznLmX kaoIcWw BIp¶p.  CXn\v x sâ cÊp aqey§Ä x = 4,  x= –4.

 `   \nÀ²mcWw  ,4 4-" ,

DZmlcWw 3.38
 \nÀ²mcWw ImWpI  x24 10-  = x3 4- , x3 4 0>-

\nÀ²mcWw  x24 10-  = x3 4-  
  Ccphi§fnepw hÀ¤w FSp¡pI.

     x24 10-  =  x3 4 2-^ h  

                       (    16 14 15x x
2
- -  =  0         (    16 24 10 15x x x

2
- + -  =  0
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  (   ( )( )x x8 5 2 3 0+ - =             (   x  = 
2
3   AsÃ¦nÂ 

8
5-

   x = 
2
3 ,   x3 4 3 4

2
3 01- = - ` j    `   x = 

2
3  kaoIcW¯nsâ \nÀ²mcWaÃ. 

  ,x x
8
5 3 4 02=- -              \nÀ²mcWw =  

8
5-$ ..

  apIfnÂ sImSp¯n«pÅ dmUn¡Â kaoIcWs¯ \nÀ²mcWw sN¿p¶Xn\v \ap¡v hÀ¤w 

FSp¡ens\ B{ibn¡mw.

 .a b a b2 2
(= =  \nÀ`mKyhimÂ, Cu hÀ¤saSp¡Â ]pXnb kaoIcW¯nsâ FÃm                          

\nÀ²mcW§fpw bYmÀ° kaoIcW¯nsâ \nÀ²mcW§fmsW¶v Dd¸v Xcp¶nÃ. DZmlcWambn,                   

x = 5F¶ kaoIcW¯nsâ hÀ¤w  x 252
=  CXnsâ \nÀ²mcWw  x = 5, x = –5. F¶mÂ                                    

x = –5 bYmÀ° kaoIcW¯nsâ Hcp \nÀ²mcWaÃ. A¯cw \nÀ²mcWs¯ A\y \nÀ²mcWw F¶p 

]dbp¶p.

 AXmbXv, apIfnse DZmlcW¯nÂ ImWp¶Xv Hcp dmUn¡Â kaoIcW¯nsâ Ccphi§fpw 

hÀ¤saSp¡pt¼mÄ In«p¶ kaoIcW¯nsâ \nÀ²mcWw bYmÀ° kaoIcW¯nsâ \nÀ²mcW§fmtWm 

F¶v IÊ p]nSn¡p¶Xn\mbn Ahkm\ kaoIcW¯nsâ \nÀ²mcW§sf ]cntim[nt¡ÊXmWv.

A`ymkw  3.14
LSI coXnbnÂ Xmsg sImSp¯n«pÅ ZznLmX kaoIcW§Ä \nÀ²mcWw sN¿pI.

  (i)     81x2 3 2+ -^ h  = 0  (ii)  3 5 12x x
2
- -  = 0  (iii)  3x x5 2 5

2
+ -  = 0

 (iv) 3 x 6
2
-^ h = x x 7 3+ -^ h  (v)  x

x
3 8-  = 2  (vi)  x

x
1+  = 

5
26

   (vii) 
x

x
x

x
1

1
+

+ +  = 
15
34          (viii)  1a b x a b x

2 2 2 2 2
- + +^ h = 0

 (ix) 2 5x x1 12+ - +^ ^h h = 12  (x)  3 5x x4 42- - -^ ^h h = 12

3.8.2 hÀ¤§fpsS ]qÀ®am¡Â coXnbnÂ \nÀ²mcWw

 
2

x b x bx b
2

2 2 2
+ = + +` `j j Â xsâ KptWm¯c¯nsâ ]IpXnbpsS hÀ¤amWv Ahkm\]

Zw. b
2

2
` j F¶Xv {i²n¡pI. F¶mÂx bx2

+ F¶XnÂ x b
2

+ sâ hÀ¤amIp¶Xn\v b
2

2
` j

F¶ Hcp ]Zw am{Xw DÄs¡mÅp¶nÃ. A§s\ x sâ KptWm¯c¯nsâ ]IpXnbpsS hÀ¤s¯

x bx2
+  cq]¯nepÅ _lp]Z¯nÂ Iq«nbmÂ Hcp  ZznLmX hywPI¯nsâ hÀ¤w e`n¡p¶p. C{]ImcapÅ 

k¦e\s¯ hÀ¤§fpsS ]qÀ®am¡Â F¶p ]dbp¶p. Cu `mK¯nÂ, Hcp ZznLmX kaoIcW¯nsâ                

\nÀ²mcWw hÀ¤§fpsS ]qÀ®am¡Â coXnbnÂ Xmsg sImSp¯ \neIfneqsS IÊp]nSn¡mw.

\ne 1  x2  sâ KptWm¯cw 1 F¦nÂ \ne (2) tebv¡v t]mIp¶p. CsÃ¦nÂ, kaoIcW¯nsâ 

Ccphi§fpw  x2sâ KptWm¯cw sImÊ v lcn¡pI. FÃm ]Z§fpw  kaoIcW¯nsâ Hmtc 

hi¯v sImÊp hcnI.

\ne 2   x sâ KptWm¯c¯nsâ ]IpXnbpsS hÀ¤w ImWpI. kaoIcW¯nsâ Ccphi§fnepw B 
kwJy Iq«pI. kaoIcW¯nsâ \nÀ²mcW¯n\v hÀ¤aqe {]tXyIX D]tbmKn¡pI.   
 x t x t x tor2

(= = =- AsÃ¦nÂ  x t x t x tor2
(= = =-  ChnsS t EWaÃ. 

{i²nt¡Êh
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DZmlcWw 3.39

  5 6 2x x
2
- -  = 0 F¶ ZznLmX kaoIcWs¯ hÀ¤§fpsS ]qÀ®am¡Â coXnbnÂ                                             

\nÀ²mcWw sN¿pI.

\nÀ²mcWw   X¶n«pÅ ZznLmX kaoIcWw  5 6 2x x
2
- -  = 0

 (    x x
5
6

5
22

- -  =  0  (Ccp hi§fpw 5 sImÊ v lcn¡pI)

 (    2x x
5
32

- ` j  =  
5
2         ( x sâ KptWm¯c¯nsâ ]IpXnbmWv 

5
3  )

 (    2x x
5
3

25
92

- +` j  =  
25
9

5
2+    (Ccp hi§fnepw 

5
3

25
92

=` j  Iq«pI )

 (    x
5
3 2

-` j  =  
25
19   

 (    x
5
3-  =  

25
19!         (Ccp hi§fpw hÀ¤aqew FSp¡pI)

  x  =  
5
3

5
19!  = 

5
3 19! .

  \nÀ²mcW KWw ,
5

3 19
5

3 19+ -' 1.

DZmlcWw 3.40

  3 2a x abx b
2 2 2

- +  = 0  ]qÀ®hÀ¤am¡Â coXnbnÂ \nÀ²mcWw sN¿pI.

\nÀ²mcWw     a = 0 F¦nÂ sXfnbn¡m³ H¶panÃ. AXn\mÂ  a 0!

   3 2a x abx b
2 2 2

- +  =  0

 (    x
a
b x

a

b3 22

2

2

- +  =  0  (   2x
a
b x

2
32

- ` j  =  
a

b2
2

2
-

 (    2x
a
b x

a

b
2
3

4

92

2

2

- +` j  =  
a

b

a

b

4

9 2
2

2

2

2

-

 (   x
a
b

2
3 2

-` j  =  
a

b b

4

9 8
2

2 2
-      (   x

a
b

2
3 2

-` j  =  
a

b

4
2

2

 (    x
a
b

2
3-  =  

a
b

2
!       (                 x  =  

a
b b
2

3 !

 \nÀ²mcW KWw ,
a
b

a
b2$ ..

3.8.3 kq{Xw D]tbmKn¨v ZznLmX kaoIcW¯nsâ \nÀ²mcWw

 Cu `mK¯nÂ, Hcp ZznLmX kaoIcW¯nsâ aqe§Â ImWp¶Xn\v D]tbmKn¡p¶ ZznLmX kq{Xw           

\ap¡v cq]oIcn¡mw. 0ax bx c
2
+ + = , a 0! F¶ ZznLmX kaoIcWw ]cnKWn¡pI.

   CXv x
a
b x

a
c2

+ +  =  0 Fs¶gpXmw. 

 (   2x
a
b x

a
c

2
2
+ +` j  =  0  (   2x

a
b x
2

2
+ ` j   =  

a
c-

 Ccphi§fnepw  
a
b

a

b
2 4

2

2

2

=` j  Iq«nbmÂ, 2x
a
b x

a
b

2 2
2 2

+ +` `j j  =  
a

b
a
c

4
2

2

-
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                      x
a
b
2

2

+` j  =  
a

b ac

4

4
2

2
-

       (  x
a
b
2

+  =  
a

b ac

4

4
2

2

! -  = 
a

b ac
2

42

! -

                                           x  =  
a

b b ac
2

4
2

!- -      (1)

 \nÀ²mcW KWw ,
a

b b ac
a

b b ac
2

4
2

4
2 2

- + - - - -' 1.

 kaoIcWw  (1): se kq{Xs¯ ZznLmX kq{Xw F¶p ]dbp¶p.

 ZznLmX kq{Xw D]tbmKn¨v ZznLmX kaoIcWw \nÀ²mcWw sN¿mw.

DZmlcWw 3.41

 ZznLmX kq{Xw D]]tbmK v̈  \nÀ²mcWw sN¿pI 
x x1
1

2
2

+
+

+
 = 

x 4
4
+

 ChnsS x 1 0!+ ,  
 x 2 0!+ , x 4 0!+  

\nÀ²mcWw 

                       
x x1
1

2
2

+
+

+
  =  

x 4
4
+

   
x 1
1
+

 =  
x x

2
4

2
2

1
+

-
+

; E = 
x x
x x2

4 2
2 4 4

+ +
+ - -

^ ^h h
; E

                            
x 1
1
+

  =  
x x

x2
2 4+ +^ ^h h8 B

                      6 8x x
2
+ +  =  2 2x x

2
+

                          4 8x x
2
- - =  0, CXv Hcp ZznLmX kaoIcWw.

  (e.km.Kp D]tbmKn¨v sNbvXmepw apIfnÂ sImSp¯n«pff kaoIcWw e`n¡p¶p. )

 ZznLmX kq{Xw D]tbmKn¨v,

           x  =  
2 1

4 16 4 1 8! - -

^

^ ^
h

h h  = 
2

4 48!

  AXmbXv, x  =  2 2 3+  or 2 2 3-

  \nÀ²mcW KWw  ,2 2 3 2 2 3- +" , 

A`ymkw 3.15

1 Xmsg X¶n«pÅ ZznLmX kaoIcW§Ä hÀ¤§fpsS ]qÀ®am¡Â coXnbnÂ \nÀ²mcWw sN¿pI.

 (i)    6 7x x
2
+ -  = 0   (ii)  3 1x x

2
+ +  = 0

 (iii)  2 5 3x x
2
+ -  = 0   (iv)  4 4x bx a b

2 2 2
+ - -^ h = 0

 (v)  x x3 1 3
2
- + +^ h  = 0 (vi)  

x
x

1
5 7
-
+  = x3 2+
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2. Xmsg X¶n«pÅ ZznLmX kaoIcW§Ä ZznLmX kq{Xw D]tbmKn¨v \nÀ²mcWw sN¿pI.

 (i)  7 12x x
2
- +  = 0 (ii) 15 11 2x x

2
- +  = 0  

 (iii)  x
x
1+  = 2

2
1  (iv) 3 2a x abx b

2 2 2
- -  = 0  

 (v)  a x 1
2
+^ h = x a 1

2
+^ h  (vi) 36 12x ax a b

2 2 2
- + -^ h = 0 

 (vii)  
x
x

x
x

1
1

4
3

+
- +

-
-  = 

3
10  (viii) a x a b x b

2 2 2 2 2
+ - -^ h  = 0

3.8.4 ZznLmX kaoIcW§Ä DÄs¸Sp¶ {]iv\§fpsS \nÀ²mcWw

 Cu `mK¯nÂ hmNIcq]¯nepff ZznLmX kaoIcW§Ä DÄs¸Sp¶  Nne efnXamb {]iv\§Ä¡pw 

ssZ\wZn\ PohnX kmlNcy§sf hnhcn¡p¶ {]iv\§Ä¡pw \nÀ²mcWw ImWmw. X¶n«pÅ {]kvXmh\bv¡v 

BZyambn \mw Hcp kaoIcWw cq]oIcn¨v ]n¶oSv \nÀ²mcWw sN¿mw. X¶n«pÅ {]iv\¯n\v A\ptbmPyamb         

\nÀ²mcWw \ap¡v sXcsªSp¡mw.

DZmlcWw 3.42

 Hcp kwJybptSbpw AXnsâ hypÂ{Ia¯ntâbpw XpI 5
5
1  F¦nÂ B kwJy ImWpI.

\nÀ²mcWw Bhiys¸« kwJy x  F¶ncn¡s«. AXnsâ hypÂ{Iaw 
x
1

                            x
x
1+   =  5

5
1    (  

x
x 1
2
+  =  

5
26

    5 26 5x x
2
- +   =  0       

                        (      5 25 5x x x
2
- - +  =  0 

    x x5 1 5- -^ ^h h =  0       (     x  =  5  AsÃ¦nÂ 
5
1

  Bhiys¸« kwJyIÄ  =   5,  
5
1  . 

DZmlcWw 3.43

 Hcp {XntImW¯nsâ B[mcw D¶Xnsb¡mÄ 4 sk.ao A[nIamWv. {XntImW¯nsâ hnkvXoÀ®w          

48 N.sk.ao BsW¦nÂ {XntImW¯nsâ B[mchpw, D¶Xnbpw  ImWpI.

\nÀ²mcWw {XntImW¯nsâ D¶Xn  x  sk.ao F¶ncn¡s«.  

 AXn\mÂ {XntImW¯nsâ B[mcw ( x 4+ ) sk.ao BIp¶p.

                         {XntImW¯nsâ hnkvXoÀ®w  =  
2
1 base height#^ h x  B[mcw x Dbcw

 X¶n«pÅ \n_Ô\ A\pkcn¨v   x x
2
1 4+^ ^h h =  48

                             (   4 96x x
2
+ -  =  0      (  x x12 8+ -^ ^h h =  0

                                (                       x  = 12-   AsÃ¦nÂ  8
 F¶mÂ x =  12- km[yaÃ. (\ofw [\w BbXn\mÂ)

        `  x = 8  BbmÂ  x 4+  = 12.
 {XntImW¯nsâ D¶Xn 8 sk.ao, B[mcw 12 sk.ao BWv.
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DZmlcWw 3.44

 Hcp ImÀ ]Xnhp kabt¯¡mÄ 30 an\näpIÄ sshIn ]pds¸«p. 150 In.ao AIsebpÅ e£y 

Øm\¯v IrXy kab¯v F¯p¶Xn\v AXnsâ ]Xnhp thKXtb¡mÄ 25 In.ao/aWn¡qÀ Iqt«Ê n h¶p.  

AXnsâ ]Xnhmb thKX ImWpI.

\nÀ²mcWw Imdnsâ ]Xnhmb thKX  x  In.ao/aWn¡qÀ F¶ncn¡s«. 

           AXn\mÂ Imdnsâ IqSnb thKX  x 25+^ h In.ao/aWn¡qÀ

 BsI Zqcw = 150 In.ao,     Zqcw  
 thKX

kabw =

 X¶n«pÅ Zqcw DÄs¡mÅp¶Xn\v ImÀ FSp¯ kab§Ä bYm{Iaw T1  ,  T2  F¶ncn¡s«.

 X¶n«pÅ \nÀt±ia\pkcn¨v,     T T1 2-  = 
2
1  aWn¡qÀ    ( 30 an\n«v = 

2
1 aWn¡qÀ)

                   (        
x x

150
25

150-
+

 =  
2
1    (   

x x
x x150

25
25
+

+ -
^ h

; E = 
2
1

                   (     x x25 75002
+ -  =  0     (    x x100 75+ -^ ^h h =  0

 AXmbXv, x  =  75  AsÃ¦nÂ  100- ,       F¶mÂ   x  = 100-  kzoImcyaÃ.

 Imdnsâ ]Xnhmb thKX  =  75In.ao/aWn¡qÀ

A`ymkw 3.16

1. Hcp kwJybpw AXnsâ hypÂ{Ia¯ntâbpw XpI 
8
65  kwJy ImWpI.

2. cÊv[\kwJyIfpsShÀ¤§fpsShyXymkw45BWv.sNdnbkwJybpsShÀ¤whenbkwJybpsS

\mep aS§mWv. kwJyIÄ ImWpI.

3. Hcp IÀjI³ 100 N.ao hnkvXoÀ®apÅ ZoÀLNXpcmIrXnbnepÅ ]¨¡dnt¯m«w \nÀ½n¡m³ 

B{Kln¡p¶p. AbmfpsS ]¡Â 30 ao apÅpI¼n am{XapÅXn\mÂ hoSnsâ aXnÂ \memas¯ 

hi¯nsâ thenbm¡n sImÊ v tXm«¯nsâ aäv hi§Ä then sI«p¶p. tXm«¯nsâ hi§fpsS 

AfhpIÄ ImWpI.
4. ZoÀLNXpcmIrXnbnepÅ Hcp ]mS¯nsâ \ofw 20 ao hoXn 14 ao BIp¶p. ]mS¯n\p Npäpw Xpey 

hoXnbnÂ 111 N.ao hnkvXoÀ®apÅ Hcp ]mXbpsS hoXn ImWpI.

5. Hcp s{Sbn³ Hcp Øncamb thKXbnÂ 90 In.ao Zqcw k©cn¡p¶p. thKX aWn¡qdn\v 15 In.ao 

hÀ²n¸n¨mÂ bm{Xmkabw 30 an\näv Ipdbpambncp¶p. s{Sbn\nsâ bYmÀ° thKX ImWpI.

6. Hgp¡nÃm¯ shÅ¯nÂ Hcp t_m«nsâ thKX 15 In.ao/aWn¡qÀ.  BWv. AcphnbnÂ Hgp¡n\              

\pkcn¨v t_m«v 30 In.ao t]mbn«v 4 aWn¡qÀ 30 an\nänÂ Bcw` Øm\¯v Xncns¨¯p¶p. AcphnbpsS 

thKX ImWpI.

7. Hcp hÀjw ap³]v, HcmfpsS hbÊv AbmfpsS aIsâ hbÊnsâ 8 aS§mWv. Ct¸mÄ AbmfpsS hbÊv 

aIsâhbÊnsâhÀ¤¯n\vXpeyamWv.AhcpsSCt¸mgpÅhbÊpIÄImWpI.

8. Hcp sNÊv t_mÀUnÂ 64 Xpey kaNXpc§Ä DÊ v. Hmtcm kaNXpc¯ntâbpw hnkvXoÀ®w                          

6.25 N.sk.ao. t_mÀUn\p Npäpw 2 sk.ao hoXnbnÂ Hcp AXnÀ¯n DÊ v. sNÊv t_mÀUnsâ 

hi¯nsâ \ofw ImWpI.
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9. Hcp tPmen sNbvXp XoÀ¡p¶Xn\v  Abv¡v B tb¡mÄ 6 Znhk§Ä Ipd¨mWv aXnbmIpw.                                      

A FSp¡p¶Xv.  A bpw B bpw Hcpan¨v 4 Znhk§fnÂ ]qÀ¯nbm¡m³ IgnªmÂ B tPmen B am{Xw 

sNbvXv ]qÀ¯nbm¡p¶Xn\v F{X Znhk§Ä thÊn hcpw?

10. cÊ v s{Sbn\pIÄ Htc kabw Hcp sdbnÂth tÌj\nÂ \n¶v ]pds¸Sp¶p. BZys¯ s{Sbn³                          

]Snªmtdm«pw cÊmat¯Xv hSt¡m«pw k©cn¡p¶p. BZys¯ s{Sbn³ cÊmas¯Xnt\¡mÄ 

IqSpXÂ thKXbnemWv t]mIp¶Xv. 2 aWn¡qÀ Ignbpt¼mÄ Ah X½nÂ 50 In.ao AIe¯nÂ 

BsW¦nÂ Hmtcm s{Sbn\nsâbpw icmicn thKX ImWpI.

3.8.5 Hcp ZznLmX kaoIcW¯nsâ aqe§fpsS kz`mhw

  0ax bx c
2
+ + =  F¶ kaoIcW¯nsâ aqe§Ä  x

a
b b ac

2
4

2
!= - -  BIp¶p. 

 (i)  4 0b ac >
2
- , F¦nÂ cÊ v hyXykvX hmkvXhnI aqe§Ä \ap¡v e`n¡p¶p.

  x = 
a

b b ac
2

4
2

- + -   ,  x = 
a

b b ac
2

4
2

- - - . 

 (ii)  4 0b ac
2
- = F¦nÂ kaoIcW¯n\v cÊ v Xpeyaqe§Ä  x

a
b

2
= -  DÊ v.

 (iii)  4 0b ac <
2
- F¦nÂ b ac4

2
- Hcp hmkvXhnI kwJy AÃ. AXn\mÂ X¶n«pÅ ZznLmX 

kaoIcW¯n\v hmkvXhnI aqew CÃ.

 aqe§fpsS kz`mhw 4b ac
2
- bpsS aqeys¯ B{ibn¨ncn¡p¶p. 0ax bx c

2
+ + = sâ 

aqe§fpsS kz`mhw hnthNn¡p¶Xv 4b ac
2
- bpsS aqeyamWv. AXpsImÊ v CXns\ ZznLmX kaoIcW¯nsâ 

hnthNIw F¶p ]dbp¶p. CXns\ 3NnÓw sImÊ v Ipdn¡p¶p.

hnthNIw 3= 4b ac
2
- aqe§fpsS kz`mhw

3  > 0 hmkvXhnIw, hyXykvXw

3  = 0 hmkvXhnIw, Xpeyw

3  < 0 hmkvXhnI aqe§Ä CÃ (km¦Â¸nI aqe§Ä)

DZmlcWw 3.45

 Xmsg sImSp¯n«pÅ ZznLmX kaoIcW§fpsS kz`mhw \nÀ®bn¡pI.

 (i)  11 10 0x x
2
- - =  (ii) 4 28 49 0x x

2
- + =  (iii) 2 5 5 0x x

2
+ + =

\nÀ²mcWw                     0ax bx c
2
+ + = sâ hnthNIw 4b ac

2
3= - .

(i)        ChnsS  a = 1; b = –11 , c = –10

         hnthNIw, 3  = 4b ac
2
-

    = 411 1 102- - -^ ^ ^h h h = 121 40+ = 161

 0Thus, >3 BbXn\mÂ aqe§Ä hmkvXhnIhpw hyXykvXhpamWv.

(ii) ChnsS  a = 4, b = –28 ,  c = 49

   hnthNIw,    3  = 4b ac
2
-

    = 428 4 492- -^ ^ ^h h h = 0
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 03= BbXn\mÂ aqe§Ä hmkvXhnIhpw XpeyhpamWv.

(iii)            ChnsS a = 2, b = 5 , c = 5.

                hnthNIw,     3  = 4b ac
2
-

    = 45 2 52
-^ ^ ^h h h 

    = 25 – 40 = –15

  0<3  BbXn\mÂ, hmkvXhnI aqe§Ä CÃ.

DZmlcWw 3.46

 2 0a b c x a b x a b c
2

- + + - + - - =^ ^ ^h h h  F¶ kahmIy¯n\v FÃm hmkvXhnI kwJy          

a , b bv¡pw, FÃm ]cntab kwJy c bv¡pw ]cntab aqe§fmsW¶v sXfnbn¡pI.

\nÀ²mcWw X¶n«pff kaoIcW¯nsâ cq]w  0Ax Bx C
2
+ + = . 

  A a b c= - + , B a b2= -^ h, C a b c= - - .

 hnthNIw  0Ax Bx c
2
+ + =  is 

  4B AC
2
-  =  4a b a b c a b c2 2- - - + - -^ ^ ^h h h6 @

           =  4 4a b a b c a b c2- - - + - -^ ^ ^h h h6 6@ @

           =  4 a b a b c42 2 2
- - - -^ ^h h6 @

     3  =  4 4 4a b a b c2 2 2
- - - +^ ^h h  = 4c

2
Hcp ]qÀ®hÀ¤w

 `   0>3  bpw AXv Hcp ]qÀ®hÀ¤hpamWv.

 `  X¶n«pff kaoIcW¯nsâ aqe§Ä ]cntab kwJyIfmWv.

DZmlcWw 3.47

  2 7 0x x k k1 3 3 2
2
- + + + =^ ^h h  F¶ kahmIy¯n\v Xpey aqe§fmWpÅXv F¦nÂ k bpsS 

hne ImWpI.

\nÀ²mcWw  2 7 0x x k k1 3 3 2
2
- + + + =^ ^h h  X¶n«pÅ kahmIyamWv.   (1)

 kahmIyw (1)   0ax bx c
2
+ + = F¶ cq]¯nemWv.

   ChnsS,     a 1= , b k2 3 1=- +^ h, c k7 3 2= +^ h.
 hnthNIw  3  = 4b ac

2
-

              = 4k k2 3 1 1 7 3 22- + - +^^ ^ ^ ^hh h h h

             = 4 28k k k9 6 1 3 2
2
+ + - +^ ^h h =  4 k k9 8 20

2
- -^ h

 kaoIcW¯n\v Xpey aqe§fpÊ v F¶v X¶ncn¡p¶p.   `     3  = 0
              (    9 8 20k k

2
- -  = 0

              (    k k2 9 10- +^ ^h h = 0
  `      k = 2,  

9
10- .
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A`ymkw 3.17

1.  aqe§fpsS kz`mhw \nÀ®bn¡pI

 (i) 8 12 0x x
2
- + =  (ii) 2 3 4 0x x

2
- + =   

 (iii)  9 12 4 0x x
2
+ + =   (iv) 3 2 2 0x x6

2
- + =  

 (v) 1 0x x
5
3

3
22

- + =  (vi) x a x b ab2 2 4- - =^ ^h h

2. Xmsg X¶n«pÅ kahmIy§Ä¡v aqe§Ä Xpeyhpw hmkvXhnIhpw BsW¦nÂ kbpsS aqeyw ImWpI.

 (i) 2 10 0x x k
2
- + =   (ii)   12 4 3 0x kx

2
+ + =  

 (iii) 5 0x k x2 2
2
+ - + =^ h  (iv)  2 1 0k x k x1 1

2
+ - - + =^ ^h h

3.  2 2 0x a b x a b
2 2 2
+ + + + =^ ^h h sâ aqe§Ä hmkvXhnIaÃ F¶v sXfnbn¡pI.

4.  3 2 0p x pqx q
2 2 2

- + = sâ aqe§Ä hmkvXhnIaÃ F¶v sXfnbn¡pI.

5.  2 0a b x ac bd x c d
2 2 2 2 2
+ - + + + =^ ^h h , ad bc 0!- sâ aqe§Ä Xpeysa¦nÂ 

 
b
a

d
c=  F¶v sXfnbn¡pI.

6. x a x b x b x c x c x a 0- - + - - + - - =^ ^ ^ ^ ^ ^h h h h h h  F¶ kahmIy¯nsâ aqe§Ä 

Ft¸mgpw hmkvXhnIamWv F¶mÂ XpeyaÃ  (a b c= =  AÃm¯]£w) F¶v sXfn¡pI.

7. 2 0m x mcx c a1
2 2 2 2

+ + + - =^ h F¶ kahmIy¯n\v aqe§Â Xpeysa¦nÂ c a m1
2 2 2
= +^ h 

F¶v sXfnbn¡pI.

3.8.6 Hcp ZznLmX kaoIcW¯nsâ aqe§fpw KpWm¦§fpw X½nepÅ _Ôw

 0ax bx c
2
+ + =  F¶ ZznLmX kaoIcWw ]cnKWn¡pI. a , b , c hmkvXhnI kwJyIÄ a 0!

X¶n«pÅ kaoIcW¯nsâ aqe§Ä  ,a b   F¶ncn¡s«.           

 a  = 
a

b b ac
2

4
2

- + -    ,  b  = 
a

b b ac
2

4
2

- - - .

  aqe§fpsS XpI  a b+  = 
a

b b ac
2

4
2

- + -  + 
a

b b ac
2

4
2

- - -

                               a b+  = 
a
b-  = 

   ad bc 0!-x sâ KptWm¯cw  
   x2 sâ KptWm¯cw

  aqe§fpsS KpW\^ew ab  = 
a

b b ac
2

4
2

- + -  #  
a

b b ac
2

4
2

- - -

    = 
a

b b ac

4

4
2

2 2
- -^ h  = 

a

ac

4

4
2

   ab  = 
a
c  = 

          Øncm¦w  
   x2 sâ KptWm¯cw
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Ipdn¸v

             0ax bx c
2
+ + =  bpsS aqe§Ä ,a b  F¦nÂ

 (i) aqe§fpsS XpI   a b+ =  
a
b-  

  (ii) aqe§fpsS KpW\^ew     ab =  
a
c  

aqe§Ä X¶mÂ ZznLmX kaoIcW§fpsS cq]oIcWw

 a , b  F¶nh Hcp ZznLmX kaoIcW¯nsâ aqe§Ä F¶ncn¡s«.

 x a-^ h , ( x b- ) F¶nh LSI§fmWv.

 `          x a-^ h ( x b- )  = 0

 (     x x2 a b ab- + +^ h  = 0

  x xsum of roots product of roots 02
- + =^ h(aqe§fpsS XpI) x xsum of roots product of roots 02

- + =^ h  aqe§fpsS KpW\^ew   =  0

Htc aqe§fpÅ ZznLmX kaoIcW§fpsS F®w A\´amWv.

DZmlcWw 3.48

 3 10 0x x k
2
- + =  F¶ kaoIcW¯nsâ Hcp aqew 

3
1 F¦nÂ atä aqew IÊ p]nSn¡pI. 

 k bpsS aqeyw ImWpI.

\nÀ²mcWw X¶n«pÅ kahmIyw  3 10 0x x k
2
- + = .

 a  , b  aqe§Ä BsW¶ncn¡s«.

 `  a b+  = 
3

10- -^ h = 
3
10                                             (1)

  a  = 
3
1   (1)  Â {]XnØm]n¡pI (   b  =  3

      ab  = k
3

,          (    k = 3

 AXn\mÂ atä aqew   b  = 3 IqSmsX k = 3 BIp¶p.

DZmlcWw 3.49

 5 0ax x c
2
- + =  F¶ ZznLmX kaoIcW¯nsâ aqe§fpsS XpIbpw KpW\^ehpw 10 

BsW¦nÂ a , c F¶nhbpsS aqey§Ä ImWpI.

\nÀ²mcWw X¶n«pÅ kaoIcWw 5 0ax x c
2
- + = .

  aqe§fpsS XpI              
a
5  = 10,  (  a

2
1=  

 aqe§fpsS KpW\^ew        
a
c  = 10

 (      c = 10a 10
2
1

#=   = 5

 AXmbXv   a = 
2
1   , c 5=
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Ipdn¸v
 

 0ax bx c
2
+ + = bpsS aqe§Ä a  , b  F¦nÂ  a , b  F¶nhbnepÅ , ,

2 2 2 2 2 2
a b a b a b+ -

F¶o hywPI§sf a b+ , ab  F¶nhbpsS aqey§Ä D]tbmKn¨v IW¡m¡mw.

{i²nt¡Êh

a  , b  DÄs¸Sp¶ Nne ^e§Ä   

(i) ( ) 4
2

a b a b ab- = + -    

(ii) 2 2
a b+   = 22a b ab+ -^ h6 @ 

(iii) 2 2
a b-   =  a b a b+ -^ ^h h =  42a b a b ab+ + -^ ^h h6 @ only if $a b

(iv) 3 3
a b+   = 33a b ab a b+ - +^ ^h h  

(v) 3 3
a b-   = 33a b ab a b- + -^ ^h h

(vi) 4 4
a b+   = 2

2 2 2 2 2
a b a b+ -^ h  = 222 2 2a b ab ab+ - -^ ^h h6 @

(vii) 4 4
a b-   = 2 2a b a b a b+ - +^ ^ ^h h h  

DZmlcWw 3.50

 2 3 1 0x x
2
- - = bpsS aqe§Ä a , b  F¦nÂ Xmsg X¶n«pÅhbpsS aqeyw ImWpI.

 (i)  2 2
a b+               (ii)  

b
a

a
b

+

 (iii) a b-  if >a b   (iv) 
2 2

b
a

a
b

+e o

 (v) 1 1a
b a

b+ +c `m j (vi) 4 4
a b+  (vii) 

3 3

b
a

a
b

+

\nÀ²mcWw X¶n«pÅ kahmIyw x x2 3 1 02 - - =  

 0ax bx c
2
+ + =  coXnbnÂ X¶n«pÅ kahmIy¯nÂ FgpXnbmÂ

 a 2= , b 3=- , c 1=- .  a  , b  X¶n«pÅ kahmIy¯nsâ aqe§fmsW¶ncn¡s«.

 `  a b+ = 
a
b-  = 

2
3- -^ h = 

2
3   ,  

2
1ab =-

(i)   2 2
a b+  = 22a b ab+ -^ h  = 2

2
3

2
12

- -` `j j = 
4
9 1+ = 

4
13

(ii) 
b
a

a
b

+  = 
2 2

ab
a b+  = 22

ab
a b ab+ -^ h  = 

2
1

2
3 2

2
12

-

- -` `j j
 = 
4
13 2# -^ h = 

2
13-

(iii) a b-   = 42a b ab+ -^ h

    = 
2
3 4

2
12 2

1

#- -` `j j; E  = 
4
9 2 2

1

+` j  = 
2
17
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 (iv) 
2 2

b
a

a
b

+   = 
3 3

ab
a b+  =  33

ab

a b ab a b+ - +^ ^h h  = 

2
1

8
27

4
9

-

+
 = 

4
45-

(v)     1 1a
b a

b+ +c `m j = 1 1

ab

ab ab+ +^ ^h h

      = 1 2

ab

ab+^ h  = 

2
1

1
2
1 2

-

-` j
= 

2
1-

(vi) 4 4
a b+  = 2

2 2 2 2 2
a b a b+ -^ h  

  = 2
4
13

2
12 2

- -` `j j  = 
16
169

2
1-` j = 

16
161 .

(vii) 
3 3

b
a

a
b

+  = 
4 4

ab
a b+ = 

16
161

1
2-` `j j = 

8
161- .

DZmlcWw 3.51

  7 3+ , 7 3-  F¶o aqe§fpÅ kahmIyw cq]oIcn¡pI.

\nÀ²mcWw X¶n«pÅ aqe§Ä 7 3+  , 7 3- .

 `   aqe§fpsS XpI = 7 3 7 3+ + -   =  14.

        aqe§fpsS KpW\^ew = 7 3 7 3+ -^ ^h h  =  7 32 2
-^ ^h h  = 49 –3 = 46.

 Bhiys¸« kaoIcWw x xsum of the roots product of the roots2
- +^ ^h h - (aqe§fpsS XpI) x  + (aqe§fpsS KpW\^ew) = 0

 Bhiys¸« kaoIcWw =   14 46x x
2
- +   = 0

DZmlcWw 3.52

  ,a b  aqe§fmbn«pÅ ZznLmX kaoIcWw  

  3 4 1x x
2
- +  = 0,F¦nÂ 

2

b
a  , 

2

a
b  F¶o aqe§fpsS kaoIcWw ImWpI.

\nÀ²mcWw   ,a b  aqe§fmbn«pÅ ZznLmX kaoIcWw 3 4 1x x
2
- + = 0 Â \n¶v

  a b+  = 
3
4 ,       ab  = 

3
1

 Bhiys¸« kaoIcW¯nsâ aqe§fpsS XpI  = 
2 2

b
a

a
b

+e o = 
3 3

ab
a b+

             = 33

ab

a b ab a b+ - +^ ^h h  = 

3
1

3
4 3

3
1

3
43

# #-` j
 = 

9
28

  aqe§fpsS KpW\^ew  = 
2 2

b
a

a
bc cm m = ab  = 

3
1

`   Bhiys¸« kaoIcWw    x x
9
28

3
12

- +   = 0  AsÃ¦nÂ  9 28 3x x
2
- +  = 0



114 ]¯mw Xcw KWnXw

A`ymkw 3.18

1. Xmsg X¶n«pÅ kaoIcW§fpsS aqe§fpsS XpIbpw KpW\^ehpw ImWpI.

 (i) 6 5 0x x
2
- + =    (ii)    0kx rx pk

2
+ + =

 (iii) 3 5 0x x
2
- =     (iv)   8 25 0x

2
- =

2. Xmsg X¶ aqe§fpÅ kaoIcWw cq]oIcn¡pI

 (i) 3 , 4  (ii) 3 7+ , 3 7-   (iii) ,
2

4 7
2

4 7+ -

3. 3 5 2x x
2
- +  = 0 F¶ kaoIcW¯nsâ aqe§Ä a  , b  F¦nÂ Xmsg X¶hbpsS aqey§Ä 

ImWpI

 (i) 
b
a

a
b

+   (ii) a b-   (iii) 
2 2

b
a

a
b

+

4. 3 6 4x x
2
- +  = 0 F¶ kaoIcW¯nsâ aqe§Ä a , b  F¦nÂ 2 2

a b+  sâ aqeyw ImWpI.

5. 2 3 5x x
2
- - = 0 F¶ kaoIcW¯nsâ aqe§Ä a , b  F¦nÂ  2

a , 2
b   aqe§fpÅ  

kaoIcWw cq]oIcn¡pI.

6. 3 2x x
2
- +  = 0F¶ kaoIcW¯nsâ aqe§Ä a , b  F¦nÂ a-  , b-  aqe§fpÅ kaoIcWw 

cq]oIcn¡pI.

7. 3 1x x
2
- - = 0 F¶ kaoIcW¯nsâ aqe§Ä a , b  F¦nÂ 1 1and

2 2
a b

 , 1 1and
2 2
a b

aqe§fpÅ kaoIcWw 

cq]oIcn¡pI.

8. 3 6 1x x
2
- +  = 0F¶ kaoIcW¯nsâ aqe§Ä a , b  F¦nÂ Xmsg X¶ aqe§fpÅ kaoIcWw 

cq]oIcn¡pI.           

(i)  ,1 1
a b

 (ii) ,
2 2
a b b a  (iii) 2 , 2a b b a+ +

9. 4 3 1x x
2
- -  = 0 F¶ kaoIcW¯nsâ aqe§fpsS hypÂ{Ia aqe§fpÅ kaoIcWw                          

cq]oIcn¡pI.

10.  3 81x kx
2
+ -  = 0 F¶ kaoIcW¯nsâ Hcp aqe¯nsâ hÀ¤amWv atä aqesa¦nÂ k bpsS aqeyw 

ImWpI.

11. x ax2 64 0
2
- + =  F¶ kaoIcW¯nsâ Hcp aqe¯nsâ 2 aS§mWv atä aqesa¦nÂ a bpsS 

aqeyw ImWpI.

12. 5 1x px
2
- +  = 0, a b-  = 1, F¶o kaoIcW§fpsS aqe§Ä a , b  F¦nÂ p ImWpI.

A`ymkw 3.19
icnbmb D¯cw sXcsªSp¡p¡pI

1. 6x – 2y = 3, kx – y = 2F¶ k{¼Zmb¯n\p Htcsbmcp \nÀ²mcWtabpÅq F¦nÂ

 (A)  k = 3 (B)  k 3!          (C)   k = 4  (D)  k 4!  
2. cÊ v Nc§fpÅ cÊ v tcJob kaoIcW§Ä AØncsa¦nÂ AhbpsS {Km^v 
 (A)  tbmPn¡p¶p                         (B)  Hcp _nµphnÂ kÔn¡p¶p 
 (C)  Hcp _nµphnepw kÔn¡p¶nÃ         (D)  x-A£¯nÂ {]XntOZn¡p¶p

3.  x –4y = 8 , 3x –12y =24 F¶ k{¼Zmb§Ä¡v

 (A)  At\Iw \nÀ²mcW§Ä                 (B)  \nÀ²mcWw CÃ 

 (C)  Htcsbmcp \nÀ²mcWw                    (D)  \nÀ²mcWw DÊ mbncn¡pItbm CÃmXncn¡pItbm
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4. _lp]Z hywPIw p x^ h = (k +4) x
2+13x+3bpsS Hcp aqe¯nsâ hypÂ{IaamWv atä aqew                  

F¦nÂ k bpsS aqeyw 

 (A)  2 (B)  3 (C)  4 (D)  5
5. 2 ( 3) 5f x x p x

2
= + + +^ h  F¶ _lp]Z hywPI¯nsâ aqe§fpsS XpI 0 BsW¦nÂ                 

p bpsS aqeyw 
 (A)  3 (B)  4 (C)  –3 (D)  –4
6. x x2 7

2
- +  s\  x+4 sImÊ v lcn¡pt¼mÄ injvSw

 (A)  28 (B)  29 (C)  30 (D)  31
7. 5 7 4x x x

3 2
- + -  s\  x–1 sImÊ v lcn¡pt¼mÄ In«p¶ lcW^ew

 (A) 4 3x x
2
+ +   (B)   4 3x x

2
- +    (C)   4 3x x

2
- -     (D)    4 3x x

2
+ -  

8. x 1
3
+^ h ,  1x

4
-  sâ D.km.`m 

 (A)  x 1
3
-   (B)  1x

3
+   (C)  x +1 (D)  x 1-

9. 2x xy y
2 2
- + , x y

4 4
-  sâ D.km.`m 

 (A)  1 (B)  x+y (C)  x–y (D) x y
2 2
-  

10. x a
3 3
-  , (x – a)2  sâ e.km.Kp

 (A)  ( )x a x a
3 3
- +^ h (B)   ( )x a x a

3 3 2- -^ h

 (C)   x a x ax a2 2 2
- + +^ ^h h (D)   x a x ax a2 2 2

+ + +^ ^h h 

11. , ,a a a
k k k3 5+ +  (k Ne ) ChbpsS e.km.Kp

 (A)  a
k 9+

 (B)  a
k

 (C)   a
k 6+

 (D)   a
k 5+

12. 
6x x

x x5 6
2

2

- -

+ +  F¶ ]cntab hywPI¯nsâ Gähpw eLphmb cq]w

 (A)  
x
x

3
3

+
-  (B)  

x
x

3
3

-
+  (C)  

x
x

3
2

-
+  (D)  

x
x

2
3

+
-

13. 
a b
a b
-
+  , 

a b

a b
3 3

3 3

+

-  F¶nh cÊ v ]cntab hywPI§fmWv F¦nÂ AhbpsS KpW\^ew 

 (A)  
a ab b

a ab b
2 2

2 2

- +

+ +  (B)  
a ab b

a ab b
2 2

2 2

+ +

- +   (C)  
a ab b

a ab b
2 2

2 2

+ +

- -    (D)   
a ab b

a ab b
2 2

2 2

- -

+ +

14. 
x

x
3
25

2

+
-  by 

9x

x 5
2
-

+   =

 (A)  (x –5)(x–3) (B)  (x –5)(x+3) (C)  (x +5)(x–3) (D)  (x +5)(x+3)

15. 
a b
a
3

-
 +  

b a
b
3

-
F¦nÂ ]pXnb hywPIw 

 (A)  a ab b
2 2
+ +  (B)  a ab b

2 2
- +  (C)  a b

3 3
+  (D)  a b

3 3
-

16. 49( 2 )x xy y
2 2 2
- + sâ hÀ¤aqew 

 (A)  7 x y-  (B)  7 x y x y+ -^ ^h h    (C)   7( )x y
2

+     (D)  7( )x y
2

-

17.  2 2 2x y z xy yz zx
2 2 2
+ + - + -  sâ hÀ¤aqew

 (A)  x y z+ -  (B)  x y z- +  (C)  x y z+ +  (D)  x y z- -
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18. 21 ( )x y z l m
4 8 6 2

-  sâ hÀ¤aqew

 (A)  11x y z l m
2 4 4

-   (B)  11 ( )x y z l m
34 4

-

 (C)  11x y z l m
2 4 6

-    (D)  11 ( )x y z l m
32 4

-  

19. ax bx c 0
2
+ + =  \v Xpey aqe§fmWv F¦nÂ c bpsS hne 

 (A)  
a
b
2

2

 (B)  
a
b
4

2

 (C)  
a
b
2

2

-  (D)  
a
b
4

2

-

20. 5 16 0x kx
2
+ + =  \v hmkvXhnI aqe§Ä CÃ, F¦nÂ 

 (A)  k
5
82  (B)  k

5
82-  (C)  k

5
8

5
81 1-  (D)  k0

5
81 1

21. Hcp aqew 3+23 7- 3   hcp¶ ZznLmX kaoIcWw 

 (A)   6 0x x 5
2
- - =     (B)    0x x6 5

2
+ - =  

(C)    0x x5 6
2
- - =  (D)    0x x5 6

2
- + =

22. 0x bx c
2
- + =  , x bx a 0

2
+ - = F¶nhbpsS s]mXphmb aqew 

 (A)  
b

c a
2
+  (B)  

b
c a
2
-  (C)  

a
c b
2
+           (D) 

c
a b
2
+  

23. ,a b   aqe§fpÅ kaoIcWw ax bx c 0
2

+ + =  ,a 0=Y F¦nÂ sXämb aqeyw 

 (A)  
a

b ac22

2

2
2

a b+ = -  (B)  
a
cab =  

 (C)  
a
ba b+ =   (D)   

a
b ac4
2

a b- = -

24. ax bx c 02
+ + = bpsS aqe§Ä  ,a b  F¦nÂ   1 1and

a b
, 1 1and

a b
 aqe§fpÅ ZznLmX kaoIcWw

 (A)  ax bx c 02
+ + =    (B)  0bx ax c2

+ + =   

 (C)  0cx bx a2
+ + =  (D)  0cx ax b2

+ + =

25. b = a + c F¦nÂ, kaoIcWw 0ax bx c
2
+ + = \v 

 (A) hmkvXhnI aqeyw      (B)  aqe§Ä CÃ    (C)  kaaqe§Ä   (D)  hmkvXhnI aqeaÃ

	q x, y F¶o cÊ v Nc§fnepÅ tcJob kaoIcW§fpsS ]cnanX KWs¯ x, y Nc§fnepÅ  

tcJob kaoIcW§fpsS k{¼Zmbw F¶p ]dbp¶p. Cu kaoIcW§fpsS k{¼Zmbs¯ GIIme 

kaoIcW§Ä F¶p ]dbp¶p.

	q Hcp k{¼Zmb¯nÂ Nc§fnÂ H¶ns\ BZyw Hgnhm¡n \nÀ²mcWw sN¿p¶ coXnsb Hgnhm¡Â 

coXn F¶p ]dbp¶p.

	 q a x b y c1 1 1+ +  = 0 , a x b y c2 2 2+ +  = 0 F¶ tcJob kaoIcWs¯ h{P KpW\ coXnbnÂ       

\nÀ²mcWw ImWp¶Xn\v Xmsg ImWp¶ A¼Sbmf Nn{Xw hfscb[nIw D]Icn¡p¶p.

                       x y 1

q  p(k) = 0 F¦nÂ p(x)F¶ _lp]Z hywPI¯n\v hmkvXhnI kwJy k Hcp ]qPyamIp¶p.

b1

b2

c1

c2

a1

a2

b1

b2

HmÀ½nt¡Êh
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q  Hcp ZznLmX _lp]Z hywPIw ax bx c 02
+ + =  bpsS ]qPy§Ä¡pw KpWm¦§Ä¡pw 

X½nepÅ ASnØm\ _Ôw

         ]qPy§fpsS  XpI  = 
a
b-  =  

coefficient of
coefficient of

x
x
2-

   x sâ KptWm¯cw  
   x2 sâ KptWm¯cw

  ]qPy§fpsS KpW\^ew =  
a
c   =  

          Øncm¦w  
   x2 sâ KptWm¯cw

q (i)  GsX¦nepw _lp]Z hywPIw p x^ h\v  x a=  Hcp ]qPyw +  p a 0=^ h .

 (ii)   p x^ hsâ Hcp LSIamWv x a-  +  p a 0=^ h .

q  ctÊ m AXne[nItam _lp]Z hywPI§fpsS D.km.`m. F¶Xv Hmtcm hywPIt¯bpw \ntÈjw 

lcn¡mhp¶ Gähpw IqSnb LmXapÅ s]mXp LSIamWv.

q  ctÊm AXne[nItam _lp]Z§fpsS eLpXa km[mcW KpWnXw F¶Xv Hmtcm hywPIt¯bpw        

\ntÈjw lcn¡mhp¶ Gähpw Ipdª LmXapÅ _lp]ZamWv.

q  cÊ v _lp]Z hywPI§fpsS KpW\^ew AhbpsS e.km.Kp, D.km.`m F¶nh X½nepÅ 

KpW\^e¯n\p XpeyamWv.

q a R!  Hcp EWaÃm¯ hmkvXhnI kwJy F¶ncn¡s«. a bpsS hÀ¤aqew  b a
2
=  F¶hn[¯nepff 

hmkvXhnI kwJy BIp¶p.   a  bpsS [\hÀ¤ aqes¯ a2   AYhm a  F¶v kqNn¸n¡p¶p.

q ax bx c 0
2
+ + = ,  a,b,c, a 0! F¶ cq]¯nepÅ kahmIys¯ Ncw x Â DÅ Hcp ZznLmX 

kaoIcWw F¶p ]dbp¶p.  

q Hcp ZznLmX kaoIcWs¯ (i) LSIam¡Â coXn  (ii) ]qÀ®hÀ¤am¡ÂcoXn  (iii) ZznLmX kq{Xw 

F¶nh D]tbmKn¨v \nÀ²mcWw sN¿mhp¶XmWv.

q b ac4 0
2

$-  F¦nÂ ZznLmX kaoIcWw  ax bx c 0
2
+ + =  bpsS aqe§Ä 

a
b b ac

2
4

2
!- -

q Hcp ZznLmX kaoIcWw ax bx c 0
2
+ + =  \v 

 (i)     b ac4 0
2

2-  F¦nÂ  cÊ v hyXykvX hmkvXhnI aqe§Ä

 (ii) b ac4 0
2
- =  F¦nÂ cÊ v Xpey aqe§Ä

 (iii) b ac4 0
2

1-  F¦nÂ hmkvXhnI aqe§Ä CÃ.

\n§Ä¡dnbmtam?
s^Àamänsâ Ahkm\s¯ kn²m´w : x y zn n n

+ =  F¶ hywPI¯n\v n > 2 BIpt¼mÄ 

hmkvXhnI kwJyIfnÂ \nÀ²mcWw CÃ. “kXy¯nÂ Gähpw t{ijvTamb sXfnhns\ Rm³                       

IÊp]nSn¨p. F¶mÂ sXfnhns\ ]qÀ®ambn FgpXm³ Cu t]¸dnÂ ØeanÃ, hfsc sNdnb `mKta 

Dffq” F¶v s^Àamäv FgpXn. 1994 Â {_n«ojv KWnX imkv{XÚ³ B³{Uq sshÂkv  CXn\v                 

\nÀ²mcWw IÊp]nSn¡p¶Xphsc 300 hÀj§fmbn Cu kn²m´¯n\p \nÀ²mcWw IÊp]nSn¡m³ 

km[n¨nÃ. sslkv¡qÄ hnZymÀ°nbmbncn¡pt¼mÄ, \Kc¯nse hmb\imebnÂ \n¶v Cu {]iv\s¯ 

B³{Uq sshÂkv Adnªp F¶Xv ckIcamb hkvXpXbmWv.
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44

4.1 apJ-hpc

 Cu A²ym-b-¯nÂ KWn-X-¯nsâ {][m\ hnjbamb am{Sn-Ivkn-

s\-¡p-dn-¨mWv \mw NÀ¨ sN¿m³ t]mIp-¶-Xv. ChnsS am{Sn-Ivkp-
Isf ]cn-N-b-s¸-Sp¯n AhbpsS _oP-K-Wn-X ASn-Øm-\§sf¡p-dn¨v                 

]Tn-¡mw.

 am{Sn-Ivkp-IÄ F¶Xv Hcp Bi-b-ambn kq{X-h-XvI-cn-¨Xpw hnI-

kn-¸n-¨Xpw 18 Dw 19 Dw \qäm- ÊpI-fn-em-Wv. Bcw-`-L-«-¯nÂ Pyman-Xob 

hkvXp-¡-fpsS cq]m-´-c-¯nÂ \n¶pw tcJob ka-hm-Iy-§-fpsS \nÀ²m-

c-W¯nÂ \n¶pw CXnsâ hnI-k\w \S-¶n-cp-¶p. F§-s\-bm-bmepw 

am{SnIvkv F¶Xv \ne-hn-ep-Å-XnÂ h¨v KWn-X-¯nsâ Gähpw iàn 

tbdnb D]-I-c-W-§-fn-sem-¶m-Wv. am{SnIvkv hfsc D]-tbm-K--{]-Z-am-Wv. 

Fs´-¶mÂ, Ah [mcmfw kwJy-I-fpsS {Iao-I-Ws¯ Hscmä hkvXp-

hmbn ]cn-K-Wn-¡p-¶Xn\p-w CXnsâ NnÓ-§-fp]-tbm-Kn¨v hfsc HXp-

§nb cq]-¯nÂ IW-¡p-Iq-«-ep-IÄ sN¿p-¶-Xn\pw \s½ {]m]vX-cm-¡p-

¶p. C{]-Imcw e`n-¨- K-WnX kt¦mNw hfsc kp`-Khpw iàn-tbdnbXpw 

IqSmsX hnhn[Xcw {]mtbm-KnI {]iv\-§Ä¡v A\p-tbm-Py-am-b-Xp-am-Wv.

 am{SnIvkv F¶ ]Zw Nne {Iao-I-c-W-§Ä¡p-thÊ n sPbnwkv 

tPmk^v knÂh-ÌÀ 1850 emWv ]cn-N-b-s¸-Sp-¯n-b-Xv. am{SnIvkv 

F¶Xv DÛ-h-Øm\w F¶À°-am-¡p¶ emän³]-Z-amWv.  Cw¥o-jnepw 

CtX AÀ°-¯n-emWv {]Nm-c-¯n-en-cn-¡p-¶-Xv. CXns\ s]mXp-hmbn                     

Nne-Xnsâ DÛ-h-Øm\w AsÃ-¦nÂ \nÀ½n-¡-s¸-«-Øm\w F¶pw            

AÀ°-am-¡p-¶pÊ - v. 

 Ct¸mÄ \ap¡v Xmsg sImSp-¯n-cn-¡p¶   x, y bpsS tcJob 

ka-hm-Iy-§sf ]cn-K-Wn¡mw. 

 x y3 2 4- =       (1)

 x y2 5 9+ =       (2)

 Hgn-hm-¡Â coXn (Gaussian Hgn-hm-¡Â coXn) A\p-k-cn¨v 

Cu kao-I-c-W-§fpsS \nÀ²m-cWw (2, 1) F§-s\-bmWv e`n-¡p-¶Xv 

F¶v \ap¡v t\cs¯ Adn-bmw. Cu Hgnhm¡Â coXnbnÂ Nc§sf                          

D]tbmKn¡msX KpWm¦§sf am{Xw D]tbmKn¡p¶p. am{SnIvkv _oP-

K-WnXw D]-tbm-Kn¨v A\m-bm-k-ambn CtX \nÀ²m-cWw sN¿m-hp-¶-Xm-Wv.

am{Sn-Ivkp-IÄ

sPbnwkv tPmk^v knÂh-ÌÀ

(1814-1897) 
Cw¥Ê v

 sPbnwkv tPmk^v knÂhÌÀ 

am{SnIvkv kn²m-´w, ANckn²m-´w, kwJym 

kn²m-´w, k©-b-imkv{Xw F¶n-hbv¡v 

ASn-Øm-\-]-c-amb kw`m-h-\-IÄ \ÂIn-bn-

«pÊ - v. X¶n-«pÅ Hcp am{Sn-Ivkn\p ]Icw \

nÂ¡p¶ FÃm am{SnIvkpI-tfbpw At±lw 

\nÀ®- bn-¨p. hnth-NIw (discriminant) 

DÄs¸sS  bpÅ [mcmfw KWnX ]Z§Ä 

At±lw ]cn-N-b-s¸-Sp-¯n.

 1880þÂ e -Ê\nse tdmbÂ 

skmsskän imkv{Xob t\«-§Ä¡pÅ                

]mcn-tXm-jn-I-amb tIm¹n-sa-UÂ knÂh-

Ì-dn\v k½m-\n-¨p. At±-l-¯nsâ HmÀ½-

bv¡mbn KWnX Kth-j-W-§sf t{]mÕm-ln-

¸n-¡p-¶-Xn\p    thÊ n 1901 Â e -Ê\nse 

tdmbÂ skmsskän knhÂh-ÌÀ ]mcn-tZm-

jnIw GÀs¸-Sp-¯n.

 apJ-hpc

 am{SnIvkp-I-fpsS cq]o-I-cWw

 am{Sn-IvkpI-fpsS Xc-§Ä

 am{SnIvkp-I-fpsS k¦-e-\w,   

 hyh-I-e-\w, KpW\w

 am{SnIvkv kao-I-c-W-§Ä

Number, place, and combination - the three intersecting but distinct spheres of  
thought to which all mathematical ideas admit of  being referred - Sylvester

118 ]¯mw Xcw KWnXw
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4.2 am{Sn-Ivkp-I-fpsS cq]o-I-cWw

  am{Sn-Ivkp-I-fpsS BhoÀ`m-h-¯nsâ hgn-IÄ¡pÅ Nne DZm-l-c-W-§Ä \ap¡v ]cn-K-Wn-¡mw.

 Ipam-dn\v 10 t]\-IÄ D - Êm-bn-cp-¶p. CXns\ \ap¡v (10) F¶v Fgp-Xmw. ( ) \pÅn-epÅ kwJy Ipam-

dnsâ ssIbn-ep- - Êm-bn-cp¶ t]\-I-fpsS F®-am-Wv.

 Ct¸mÄ Ipam-dnsâ I¿nÂ 10 t]\-Ifpw 7 s]³kn-ep-I-fpw Ds -- Ê¦nÂ AXn\v (10,7) F¶v Fgp-Xmw. 

CXnÂ \n¶pw ( ) Â BZys¯ A¡w t]\IfpsS F®-hpw, atäXv s]³knep-I-fpsS F®hpw Ipdn-¡p-¶p.

 Nph-sS- sIm-Sp-¯n-«pÅ hnh-c-§Ä {i²n-¡pI. Ipam-dn-\pw Ahsâ kl-]m-Tn-I-fmb cmPp-hn\pw   

tKm]p-hn\pw DÅ t]\-I-fp-tSbpw s]³kn-ep-I-fp-tSbpw F®w Xmsg sImSp¯n-«pÊ - v.

 Ipam-dn\v 10 t]\-IÄ 7 s]³kn-ep-IÄ cmPp-hn\v 8 t]\-IÄ 4 s]³kn-ep-IÄ tKm]p-hn\v 6 t]\-IÄ 

5 s]³kn-ep-IÄ DÊ v. \ap¡v CXns\ Hcp ]«n-Im-cq-]-¯nÂ {Iao-I-cn-¡mw. 

 
t]\-IÄ s]³kn-ep-IÄ

IpamÀ 10 7

cmPp 8 4
 tKm]p 6 5

 ]«n-I-bnÂ DÄs¸-Sp-¯n-bn-«pÅ Hmtcm-hn-h-c-§fpw AXmXv km[-\-§fpsS F®-s¯- Ip-dn-¡p-¶p. 

CXns\ Hcp ZoÀL-N-Xp-cm-Ir-Xn-bnÂ {Iao-I-cn-¡mw. 

 

( )

10

8

6

7

4

5

i
first row
second row
third row

first second
column column

!

!

!

- -

f p

CtX hnh-c-§sf ]«n-IbnÂ asämcp coXn-bnÂ {Iao-I-cn-¡mw :

IpamÀ cmPp tKm]p

t]\-IÄ 10 8 6
s]³knep-IÄ 7 4 5

CXns\ Hcp ZoÀL-N-Xp-cm-Ir-Xn-bnÂ {Iao-I-cn-¡mw. 

  

( )
10

7

8

4

6

5
ii first row

second row

first second third
column column column

!

!

- - -

c m

H¶mas¯ hcn

c- Êmas¯ hcn

aq¶mas¯ hcn

H¶mas¯ 

\nc

cÊmas¯ 

\nc

H¶mas¯ hcn

c- Êmas¯ hcn

H¶mas¯ 

\nc

cÊmas¯ 

\nc

aq¶mas¯ 

\nc
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\nÀÆ-N\w 

  {Iao-I-cWw  (i) Â H¶m-as¯ \nc-bnÂ sImSp-¯n-cn-¡p¶ hnh-c-§Ä kqNn-¸n-¡p-¶Xv bYm-{Iaw 

Ipam-dn-tâ-bpw, cmPp-hn-tâ-bpw, tKm]p-hn-tâbpw ssIbn-epÅ t]\-I-fpsS F®-am-Wv. c - Êm-as¯ \nc kqNn-¸n-

¡p-¶Xv bYm-{Iaw Ipam-dn-tâbpw cmPp-hn-tâbpw tKm]p-hn-tâbpw ssIbn-epÅ s]³kn-ep-I-fpsS F®-am-Wv.  

 {Iao-I-cWw (ii) Â H¶m-as¯ hcn-bnÂ sImSp-¯n-cn-¡p¶ hnh-c-§Ä kqNn-¸n-¡p-¶Xv bYm-{Iaw 

Ipam-dn-tâ-bpw, cmPp-hn-tâ-bpw, tKm]p-hn-tâbpw ssIbn-epÅ t]\-I-fpsS F®-am-Wv. cÊm-as¯ hcn-bnÂ 

kqNn-¸n-¡p-¶Xv bYm-{Iaw Ipam-dn-tâbpw cmPp-hn-tâbpw tKm]p-hn-tâbpw ssIbn-epÅ s]³kn-ep-I-fpsS 

F®-am-Wv.

 apI-fnÂ sImSp-¯n-«pÅ coXn-bn-epÅ kwJy-I-fpsS {Iao-I-c-Ws¯ Hcp am{SnIvkv F¶p ]d-bp-¶p.

  {_m¡-än-\p-ÅnÂ kwJy-Isf hcn-bmbpw \nc-bmbpw Fgp-Xp¶ ZoÀL-N-Xp-cm-Ir-Xn-bn-epÅ 

  {Iao-I-c-W-amWv Hcp am{SnIvkv

 km[m-c-W-bmbn Hcp am{Sn-Ivkns\ A, B, X, Y ..... F¶nht]mepÅ henb A£-c-§Ä D]-

tbm-Kn¨v kqNn-¸n-¡p¶p. am{Sn-Ivknse kwJy-Isf am{Sn-Ivknsâ AwK-§Ä F¶p ]d-bp-¶p. am{Sn-Ivknse                      

Hmtcm Xoc-Ýo\ {Iao-I-c-Ws¯ am{Sn-Ivknsâ hcn F¶pw, Hmtcm ew_-{I-ao-I-c-Ws¯ am{SnIvknsâ \nc 

F¶pw ]d-bp-¶p. 

 am{Sn-Ivkp-IfpsS Nne DZm-l-cW§Ä

 ,A
1

4

2

5

3

6
= c m    B

2

3

1

0

8

5

1

9

1

= -

-

-

> H ,  C
1

0

1

= f p

 4.2.1  amIv{Sn-knsâ  s]mXp-cq]w

 m hcn-Ifpw n \nc-Ifpw DÅ A F¶ am{Sn-Ivknsâ s]mXp-cq]w

   

...

...

...

...

...

...

...

A

a

a

a

a

a

a

a

a

a

a

a

a
m m

j

j

mj

n

n

mn

11

21

1

12

22

2

1

2

1

2

h h h h h
=

J

L

K
K
K
KK

N

P

O
O
O
OO

ChnsS , , , ... .a a a
11 12 13

 F¶nh am{Sn-Ivknse AwK-§-fm-Wv. apI-fnÂ sImSp-¯n-cn-¡p¶ am{Sn-Ivkns\ 
A a

ij m n
=

#
6 @ AsÃ-¦nÂ  A a

ij m n
=

#
^ h , 1, 2, 3, ... , .i m=  IqSmsX 1, 2, 3, ... , .j n=  F¶pw Fgp-Xm-

hp-¶-Xm-Wv. ChnsS  aij  F¶Xv  i hcnbpw  j \ncbpw kwK-an-¡p-¶n-S¯v ØnXn sN¿p¶ A am{Sn-Ivknse 

AwK-amWv. 

 DZm-l-c-Wambn ,  A = 
4

6

7

5

2

8

3

1

9

f p, F¦nÂ  a
23

 = 1, F¶Xv c - Êm-as¯ hcn-bnÂ aq¶m-as¯ 

     \nc-bnse AwK-am-Wv. 

 AXp-t]mse, 4a
11
= , 5a

12
= , 3a

13
= , 6a

21
= , 2a

22
= , 7a

31
= ,  8a

32
=  , 9a

33
= .

4.2.2   am{Sn-Ivknsâ {Iaw AsÃ-¦nÂ am\w

 Hcp am{SnIvkv A  bv¡v m hcn-Ifpw n \nc-Ifpw DÊ v. A bpsS {Iaw m x n F¶v ]dbmw (C-Xns\ 

m ss_ n F¶v hmbn-¡mw)
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Ipdn¸v  

  DZmlcWambn,  A
1

4

2

5

3

6
= c m  F¶ am{Sn-Ivkn\v 2 hcn-Ifpw 3 \nc-Ifpw DÊ v. A bpsS 

{Iaw 2x3 BIp-¶p.

 m n# am{Sn-IvknÂ BZys¯ A£cw m FÃm-bvt]mgpw hcn-bpsS F®-t¯bpw cÊm-as¯ A£cw 

n F-Ãm-bvt]mgpw \nc-bpsS F®-t¯bpw Ipdn-¡p-¶p. 

4.3 am{SnIvkpI-fpsS Xc-§Ä

 hnhn-[-Xcw am{Sn-Ivkp-I-sf-¡p-dn¨v \ap-¡v ]Tn-¡mw.

(i) hcn am{SnIvkv  
   Hcp hcn am{Xw DÅ am{Sn-Ivkns\ hcn am{SnIvkv F¶p ]d-bp-¶p. Hcp hcn am{Sn-Ivkns\ hcn 

shIvSÀ F¶pw ]dbmw.

DZm-l-c-Wmbn,  A 5 3 4 1=^ h  , B = ( –3  0  5 ) F¶nh bYm-{Iaw 1 4#  ,  1 3#   {Iaw DÅ-h-bm-Wv. 

s]mXp-hmbn,  A a
ij n1

=
#

^ h , n1 #  {Iaw DÅ Hcp hcn-am-{SnIvkv BIp-¶p.

(ii) \nc- am-{SnIvkv 
  Hcp \nc am{X-apÅ am{Sn-Ivkns\ \nc-am-{SnIvkv F¶p ]d-bp-¶p. CXns\ \nc shIvSÀ F¶pw                   

]d-bm-w.

  DZm-l-c-W-ambn, A = 0

2
c m ,B

1

2

5

= f p F¶nh bYm-{Iaw 12 #  , 13 # {Ia-apÅ \nc-am-{Sn-Ivkp-I-

fm-Wv. 

s]mXp-hmbn, A a
ij m 1

=
#

6 @ , m 1# {Iaw DÅ Hcp \nc-am-{SnIvkv BIp-¶p. 

(iii) ka-N-Xpc am{SnIvkv

  Hcp am{Sn-Ivknsâ hcn-I-fpsS F®hpw \nc-I-fpsS F®hpw ka-am-bmÂ AXns\ ka-N-Xp-c-am-{SnIvkv 

F¶p ]d-bp-¶p. 

 DZm-l-c-W-ambn, A
1

3

2

4
= c m, B

3

1

7

0

5

6

2

7

1

= -f pF¶nh bYm{Iaw {Iaw 2, 3 DÅ kaNXp-c-

am-{S-Ivkp-I-fm-Wv.  

 s]mXp-hmbn,  A a
ij m m

=
#

6 @  F¶Xv {Iaw m  DÅ Hcp ka-N-Xp-c-am-{SnIvkv BIp-¶p. 

 , , , ,a a a a
mm11 22 33

g  F¶n-hsb ka-N-Xpc am{SnIvkv A sb {][m\ AsÃ-¦nÂ \bn-¡p¶ 

hnIÀ® AwK-§Ä F¶p ]d-bp-¶p. 

(iv) hnIÀ® am{SnIvkv 
  Hcp ka-N-Xpc am{Sn-Ivknse {][m\ hnIÀ®-¯n-\v apI-fnepw Xmsgbpw DÅ FÃm AwK-§fpw                

]qPyw BbmÂ B am{Sn-Ivkns\ hnIÀ® am{SnIvkv F¶p ]d-bp-¶p. 

 DZm-l-c-W-ambn, A
5

0

0

2
= c m , B

3

0

0

0

0

0

0

0

1

= f p F¶nh b{Ym{Iaw 2,3 {Iaw DÅ hnIÀ®-            
am-{Sn-Ivkp-I-fm-Wv.           

s]mXp-hmbn, A a
ij m m

=
#

6 @ Â aij=0,  FÃm i # j F¦nÂ A sb hnIÀ®-am-{SnIvkv F¶p ]d-bp-¶p.



122 ]¯mw Xcw KWnXw

Ipdn¸v

Ipdn¸v

Ipdn¸v

         Hcp hnIÀ®-am-{Sn-Ivknse {][m\ hnIÀ® AwK-§-fnÂ NneXv ]qPyw BImw.

(v) AZni am{SnIvkv  
 Hcp hnIÀ® am{Sn-IvknÂ {][m\ hnIÀ® AwK-§Ä ]qPy-a-Ãm¯ Hcp Ønc-kw-Jy¡v Xpey-am-bn-cp-

¶mÂ B am{Sn-Ivkns\ AZn-i-am-{SnIvkv F¶p ]d-bp-¶p. 

 DZm-l-c-W-ambn, A
5

0

0

5
= c m , B

7

0

0

0

7

0

0

0

7

= f p F¶nh b{Ym{Iaw 2,3 {Iaw DÅ AZni                

am-{Sn-Ivkp-I-fm-Wv.

 s]mXp-hmbn, ,

,
a

i j

k i j

0 when
whenij

!
=

=
)  ,

,
a

i j

k i j

0 when
whenij

!
=

=
)   k Hcp AZniw. AXmbXv k Hcp ØnckwJy. F¦nÂ am{SnIvkv 

A a
ij m m

=
#

6 @ Hcp AZniam-{SnIvkv BIp¶p.  

(vi) A\\y am{SnIvkv   
 Hcp hnIÀ® am{Sn-IvknÂ FÃm {][m\ hnIÀ® AwK-§fpw 1 BbmÂ AXns\ A\\y am{SnIvkv 

F¶p ]d-bp-¶p. {Iaw n DÅ Hcp A\\y am{Sn-Ivkns\ In F¶v kqNn-¸n-¡mw.   

DZm-l-c-W-ambn, I
1

0

0

12
= c m, I

1

0

0

0

1

0

0

0

1
3
= f pF¶nh bYm{Iaw 2,3{IaapDÅ A\\yam-{Sn-Ivkp-I-fm-Wv.

        s]mXp-hmbn, a i j

i j

1

0

if
ifij

!
=

=
)  a

i j

i j

1

0

if
ifij

!
=

=
) F¦nÂ ka-N-Xpc am{SnIvkv  A a

ij n n
=

#
^ h Hcp A\\yam-{SnIvkv BWv. 

  KpW-\-¯nsâ ASn-Øm-\-¯nÂ Hcp A\\y am{Sn-Ivkns\ sFUânän am{SnIvkv F¶pw ]d-bp-¶p. 
 FÃm A\-\y-am-{SnIvkpw Hcp AZni am{SnIvkv F¶Xv hyà-am-Wv. F¶mÂ AZni am{SnIvkv Hcp 
 A\\y am{SnIvkv BI-W-sa-¶n-Ã. kwJyIfnÂ 1 sâ {]hÀ¯\w t]msebmWv am-{SnIvknÂ A\\y  
 am{SnIvkv {]hÀ¯n¡p¶Xv.

(vii) iq\y am{SnIvkv AsÃ-¦nÂ ]qPyw am{SnIvkv
  Hcp am{Sn-Ivknse FÃm AwK-§fpw ]qPyw, F¦nÂ AXns\ iq\y-am-{SnIvkv AsÃ-¦nÂ ]qPy 

am{SnIvkv F¶p ]d-bp-¶p. CXns\ O F¶v Ipdn-¡p-¶p. 

   DZm-l-c-W-ambn, AO 0

0

0

0

0

0
= c m,BO 0

0

0

0
= c mF¶nh{Iaw 2x3 Dw 2x2 Dw Bb iq\yam-{Sn-Ivkp-I-fm-Wv.

   (i) Hcp iq\y-am-{SnIvkv Hcp ka-N-Xp-c-am-{SnIvkv BI-W-sa-¶n-Ã. (ii) kwJy-I-fnÂ ]qPy-¯nsâ {]hÀ¯\         
        amWv am{SnIvknÂ iq\y-am-{Sn-Ivknsâ {]hÀ¯\w  (iii) Hcp am{Sn-Ivknt\mSv Xpey-{I-a-apÅ Hcp   
        iq\y am{SnIvkv Iq«p-Itbm, Ipd-bv¡p-Itbm sNbvXmÂ B am{Sn-Ivkn\v Hcp amähpw D Êm-Ip-¶n-Ã.

(viii) am{Sn-Ivknsâ ]cn-hÀ¯\w (Transpose of a matrix)
 A F¶ am{Sn-Ivknsâ hcn-Isf \nc-I-fmbpw \nc-Isf hcn-I-fmbpw ]c-kv]cw amän-bmÂ e`n¡p¶ 
am{SnIvkns\  A bpsS ]cn-hÀ¯\ am{SnIvkv F¶p]dbp¶p. CXns\  AT  F¶p Ipdn-¡mw. (A bpsS ]cn-
hÀ¯\w F¶p-hm-bn-¡mw) 

                DZm-l-c-W-ambn,  A
1

3

2

4

5

6
= c m,  F¦nÂ  A

1

2

5

3

4

6

T
= f p

      s]mXp-hmbn,  A a
ij m n

=
#

6 @ ,  , , 1,2, , 1,2, ,A b b a i n j mwhere for andT

n m ij jiij
g g= = = =

#
8 B  m, IqSmsX j , , 1,2, , 1,2, ,A b b a i n j mwhere for andT

n m ij jiij
g g= = = =

#
8 B  n F¦nÂ

       , , 1,2, , 1,2, ,A b b a i n j mwhere for andT

n m ij jiij
g g= = = =

#
8 B ChnsS, , , 1,2, , 1,2, ,A b b a i n j mwhere for andT

n m ij jiij
g g= = = =

#
8 B, , 1,2, , 1,2, ,A b b a i n j mwhere for andT

n m ij jiij
g g= = = =

#
8 B  n, IqSmsX j , , 1,2, , 1,2, ,A b b a i n j mwhere for andT

n m ij jiij
g g= = = =

#
8 B  m
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DZm-l-cWw 4.1

 A©p-Zn-hkw ap³Iq«n  {]h-Nn¨ DbÀ¶Xpw 

(H) Xmgv¶-Xp-amb (L) Xm]-\n-e-Isf (^mc³ loänÂ) 
Xmsg X¶ ]«nI ImWn-¡p-¶p. DbÀ¶, Xmgv¶ Xm]-        

\neIsf  bYm-{Iaw H¶m-a-t¯bpw c  - Êma-t¯bpw hcn-

I-fmbn {]Xn-\n-[o-I-cn¨v Xm]-\n-e-Isf Hcp am{Sn-Ivkmbn 

cq]o-I-cn¨v Gähpw IqSnb Xm]-\n-e-bpÅ Znhkw ImWpI. 

 

\nÀ²m-cWw apI-fnÂ sImSp-¯n-«pÅ hnh-c-§sf am{SnIvkv Bbn cq]o-I-cn-¨mÂ

      Xn       sNm     _p    hym     sh

 
A

H

L

88

54

90

56

86

53

84

52

85

52

Mon Tue Wed Thu Fri

= c m
.   ie , A 88 90 86 84 85

54 56 53 52 52
= e o  

 H¶m-as¯ hcn-bnÂ \n¶pw Gähpw DbÀ¶ Xm]-\n-e-bpÅ Znhkw sNmÆmgvN BIp-¶p.

DZm-l-cWw  4.2
 \mev Blmc ]ZmÀ°-§-fnÂ AS-§n-bn-cn-¡p¶ sImgp-¸v, ImÀt_m-ssl-t{S-äv, A¶Pw F¶nhbpsS 

AfhpIÄ ({KmanÂ) bYm-{Iaw Xmsg sImSp¯ ]«n-I-bnÂ tcJ-s¸-Sp-¯n-bn-«pÊ - v. 

C\w 1 C\w 2 C\w 3 C\w 4
sImgp¸v 5 0 1 10

ImÀt_m-ssl-t{Säv 0 15 6 9

A¶Pw 7 1 2 8

 Cu hnh-c-§-fp-]-tbm-Kn¨v 3 x 4Dw  4 x 3Dw {Iaw DÅ am{SnIvkv X¿m-dm-¡pI

\nÀ²m-cWw apI-fnÂ sImSp¯ hnh-c-§sf 3 4# cq]-¯n-epÅ am{SnIvknÂ {]Xn-\n-[m\w sN¿mw.

   A
5

0

7

0

15

1

1

6

2

10

9

8

= f p   ChnsS \nc-IÄ Blm-c-¯nÂ AS-§n-bn-cn-¡p¶ ]ZmÀ°-§sf kqNn-¸n-¡p-¶p.

 \ap¡v Hcp 4 3#  am{SnIvkv FgpXmw B

5

0

1

10

0

15

6

9

7

1

2

8

=

J

L

K
K
K
KK

N

P

O
O
O
OO
  ChnsS hcn-IÄ Blm-c-¯nÂ AS-§n-bn-

                 cn-¡p¶ ]ZmÀ°§sf kqNn-¸n-¡p-¶p.

DZm-l-cWw   4.3

 
  A a

1

6

3

9

4

2

7

2

8

5

0

1

ij
= =

- -

J

L

K
K
K
KK

N

P

O
O
O
OO

6 @        F¦nÂ (i) am{Sn-Ivknsâ {Iaw (ii) a
13

 , a
42

 F¶o AwK-§Ä 

       (iii) 2 F¶ AwK¯nsâ Øm\w ImWpI.      
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Ipdn¸v

\nÀ²m-cWw  (i)  A F¶ am{Sn-IvknÂ 4 hcn-Ifpw 3 \nc-Ifpw DÅ-Xn-\mÂ A bpsS {Iaw 4 3# .
  (ii)  a

13
 H¶m-as¯ hcn-bn-Â aq¶m-as¯ \nc-bn-emWv     8.a

13
` = , a

42
2=- , F¶Xv

       \mem-as¯ hcn-bnÂ c - Êm-as¯ \nc-bnse AwK-amWv

   (iii) 2 sâ Øm\w c - Êm-as¯ hcn-bnÂ c  - Êm-as¯ \nc-bn-emWv  2.a
22

` =

DZm-l-cWw 4.4

AwK-§Ä a i j2 3
ij
= - Bbn«pÅ Hcp 2 3#   {Iaw DÅ  A a

ij
= 6 @ F¶ am{SnIvkv cq]o-I-cn-¡pI 

\nÀ²m-cWw   2 3#  {Iaw DÅ am{Sn-Ivknsâ s]mXp-cq]w. 

 A
a

a

a

a

a

a
11

21

12

22

13

23

= e o  ChnsS a i j2 3
ij
= - , ,i 1 2= Dw , ,j 1 2 3=  bpw F¦nÂ

  ( ) ( )a 2 1 3 1 1 1
11
= - = - = , ( ) ( )a 2 1 3 2 4

12
= - = , ( ) ( )a 2 1 3 3 7

13
= - =

  ( )a 2 2 3 1
21
= - =6 @ , ( ) ( )a 2 2 3 2 2

22
= - = , ( )a 2 2 9 5

23
= - =

 Bh-iy-s¸« am{SnIvkv  A
1

1

4

2

7

5
= c m

DZm-l-cWw   4.5

 A
8

1

5

3

2

4
=

-
e o, F¶mÂ AT , ( )A

T T  ImWpI.

\nÀ²m-cWw  

 A 8

1

5

3

2

4
=

-
e o A bpsS hcn-Isf \nc-I-fmbpw \nc-Isf hcn-I-fmbpw ]c-kv]cw amän-bmÂ A

T   e`n¡pw 

  A
8

5

2

1

3

4

T
= -f p AXp-t]mse  A

T
sâ hcn-Isf \nc-I-fmbpw \nc-Isf hcn-I-fmbpw ]c-kv]cw amän-bmÂ  

        ( )A
T T

 e`n¡pw  ( )A
T T  8

1

5

3

2

4
=

-
e o

 

  apI-fnÂ sImSp¯ DZm-l-c-W-¯nÂ \n¶v  ( )A A
T T

= . GsXmcp am{SnIvkv B  bv¡pw 

                  ( )B B
T T

=  F¶Xv icn-bm-Wv. IqSmsX GsXmcp AZniw k bv¡pw ( )kA kA
T T
=  

A`ymkw 4.1

1. Hcp hm«À Xow ]mÀ¡n-te-bv¡pÅ {]th-i\ Sn¡-äp-IÄ¡pÅ  \nc¡v Xmsg sImSp-¯n-cn-¡p-¶p:

BgvN-bnse Znh-k-§fnÂ \nc¡v 

(`)
Hgnhp Znhk§fnÂ \nc¡v 

(`)

 {]mb-]qÀ¯n-bm-b-hÀ 400 500
Ip«n-IÄ 200 250
 apXnÀ¶-hÀ 300 400

 {]mb-]qÀ¯n-bm-b-hÀ¡pw, Ip«n-IÄ¡pw, apXnÀ¶-hÀ¡pw DÅ {]th-i\ Sn¡-äp-I-fpsS \nc-¡p-

IÄ¡v Hcp am{SnIvkv cq]o-I-cn-¡p-I. am{Sn-Ivkp-I-fpsS {Iahpw ImWp-I. 
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2. Hcp ]«-W-¯nÂ 6 lbÀ sk¡âdn hnZym-e-b-§-fpw, 8 sslkvIqÄ hnZym-e-b-§fpw 13 {]mY-anI 

hnZym-e-b-§fpw D - Ê v. Cu hnh-c-§Ä¡v  3 1# , 1 3#  {Ia-apÅ am{Sn-Ivkp-IÄ cq]o-I-cn-¡pI.

 3. Xmsg sImSp-¯n-«pÅ am{Sn-Ivkp-IfpsS {Iaw Fgp-XpI.

 (i)  1

2

1

3

5

4-

-
e o      (ii) 

7

8

9

f p       (iii) 
3

6

2

2

1

4

6

1

5

-

-f p      (iv) 3 4 5^ h      (v) 

1

2

9

6

2

3

7

4

-

J

L

K
K
K
KK

N

P

O
O
O
OO

4. 8 AwK-§Ä Dff am{SnIvknsâ km[yamb {Ia-§Ä Gh ?

5. 30 AwK-§Ä DÅ am{Sn-Ivknsâ km[y-amb {Ia-§Ä Gh ?

6. Xmsg sImSp-¯h AwK-§-fm-bn-«pÅ A a
ij

= 6 @ F¶ 2 2#  am{SnIvkv \nÀ½n-¡pI.

 (i)  a ij
ij

=   (ii) 2a i j
ij
= -       (iii) a

i j
i j

ij
=

+
-

7. Xmsg sImSp-¯h AwK-§-fm-bn-«pÅ  A a
ij

= 6 @ F¶ 3 2#  am{SnIvkv \nÀ½n-¡pI. 

 (i)  a
j
i

ij
=   (ii) ( )

a
i j

2
2

ij

2

=
-        (iii) a i j

2

2 3
ij
=

-

8. A

1

5

6

1

4

0

3

7

9

2

4

8

=

-

-f p,  F¦nÂ 

 (i)am{Sn-Ivknsâ {Iaw FgpXpI.  (ii)   a
24

 , a
32

 F¶o AwK-§Ä Fgp-XpI (iii) AwKw 7 sâ  

Øm\w GXp-h-cn-bnÂ GXp \nc-bn-emWv?

9. A

2

4

5

3

1

0

= f p, F¦nÂ A bpsS ]cn-hÀ¯\w ImWpI ? 

10. A

1

2

3

2

4

5

3

5

6

=

-

-f p,   F¦nÂ ( )A A
T T

= F¶Xv icnt\m¡pI.

4.4 am{Sn-IvkpI-fnse {Iob-IÄ
  Cu `mK-¯nÂ am{Sn-Ivkp-I-fpsS Xpey-X, am{Sn-Ivkns\ Hcp AZniw sIm  - ÊpÅ KpW-\w,               

am{Sn-Ivkp-I-fpsS k¦-e-\w, hyh-I-e-\w, KpW-\w, F¶n-h-sb-¡p-dn¨v \ap¡v NÀ¨ sN¿mw.

 (i)am{SnIvkp-I-fpsS XpeyX

  A a
ij m n

=
#

6 @ , B b
ij m n

=
#

6 @  F¶ cÊ p am{Sn-I-kp-IÄ Xpeyw F¶p ]d-b-W-sa-¦nÂ

 (i)  Ah Htc {Iaw Bbn-cn-¡Ww, 
 (ii)  A bnse Hmtcm AwKhpw B bnse kam\ AwKhpw Xpey-am-bn-cn-¡Ww. AXm-bXv FÃm i bv¡pw 

j. bv¡pw  a b
ij ij

= .

    DZm-l-c-W-ambn, am{Sn-Ivkp-IÄ  
6

0

1

3

9

5

6

3

0

9

1

5
andf cp m , 

6

0

1

3

9

5

6

3

0

9

1

5
andf cp m ka-a-Ã. Fs´-¶mÂ Ah-bpsS {Ia-§Ä 

           hyXykvXamWv.

 IqSmsX  1

8

2

5

1

2

8

5
!c cm m ,  Fs´-¶mÂ Ah-bpsS kam\ AwK-§Ä ka-a-Ã. 
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\nÀÆ-N\w

DZm-l-cWw  4.6

    x

y

z

5

5

9

4

1

3

5

5

1
=c cm mF¦nÂ x,  y,  z sâ aqey-§Ä ImWpI

\nÀ²m-cWw    X¶n-«pÅ am{Sn-Ivkp-IÄ kaw Bb-Xn-\mÂ Ah-bpsS kam\ AwK-§Ä Xpeyw. kam\ AwK- 

    §Ä Xmc-Xayw sNbvXmÂ  3, 9x y= = ,  z 4=  e`n-¡p-¶p. 

DZm-l-cWw   4.7

 \nÀ²mcWw sN¿pI :  y

x

x

y3

6 2

31 4
=

-

+
c em o

\nÀ²m-cWw     am{Sn-Ivkp-IÄ kaw Bb-Xn-\mÂ kam\ AwK-§Ä Xpeyw 

                 kam\ AwK-§sf Xmc-Xayw sNbvXmÂ y x6 2= -   , 3 31 4x y= + .    
   y = 6 –2x s\  3 31 4x y= + Â {]Xn-Øm-]n-¨mÂ  3 31 4(6 2 )x x= + -  

      x x3 31 24 8= + -

  `   x = 5 IqSmsX  ( )y 6 2 5= - = 4- .
       `     

(ii) am{Sn-Ivkns\ Hcp AZniw sIm Ê v KpW\w 

 Hcp am{SnIvkv A a
ij m n

=
#

6 @  bpw Hcp AZniw (hm-kvX-hnI-kw-Jy) k bpw X¶mÂ Hcp ]pXnb am{SnIvkv    

 B b
ij m n

=
#

6 @ , FÃm i bv¡pw j bv¡pw  b ka
ij ij
=  F¶v \nÀÆ-Nn¨mÂ am{SnIvkv B sb am{SnIvkv   

 A bpsS AZniw sIm - Êpff KpW\w F¶p ]dbmw.

 C§s\  A bnse Hmtcm AwK-§-tf-bpw, k F¶ Øncw sIm - Ê v KpWn-¨mÂ am{SnIvkv B e`n-¡p-¶p.   
 B = kA F¶v Fgp-Xmw. Cu KpW-\s¯ AZni KpW\w F¶p ]d-bp-¶p.  

 DZm-l-c-Wambn,   A = a

d

b

e

c

f
c m , k Hcp hmkvXhnI kwJy 

    F¦nÂ kA = k a

d

b

e

c

f
c m = ka

kd

kb

ke

kc

kf
c m 

DZm-l-cWw  4.8

 A
1

3

2

6

4

5
=

-

-
e o F¦nÂ 3A ImWpI ? 

\nÀ²m-cWw  A bnse Hmtcm AwK-t¯bpw 3sIm Ê v KpWn-¨mÂ am{SnIvkv  3 A e`n-¡p-¶p.

  3 3A
1

3

2

6

4

5
=

-

-
e o ( )

( )

( )

( )

( )

( )

3 1

3 3

3 2

3 6

3 4

3 5
=

-

-
e o 3

9

6

18

12

15
=

-

-
e o

(iii) am{Sn-Ivkp-I-fpsS k¦e\w

 3 B¬Ip-«n-IÄ¡pw 3 s]¬Ip-«n-IÄ¡pw, KWn-X-¯n\pw imkv{X-¯n\pw In«nb amÀ¡v A, B F¶o 

am{Sn-Ivkp-I-fnÂ Xmsg sImSp¯n-cn-¡p-¶p.

   KWnXw                imkv{X-w

 A B
45

30

72

90

81

65

51

42

80

85

90

70

Boys
Girls

Boys
Girls

= =c cm m   A B
45

30

72

90

81

65

51

42

80

85

90

70

Boys
Girls

Boys
Girls

= =c cm m

x = 5, y = 4-

B¬Ip«nIÄ

s]¬Ip«nIÄ

B¬Ip«nIÄ

s]¬Ip«nIÄ
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\nÀÆ-N\w 

 Hmtcm Ip«n-I-fp-tSbpw BsI amÀ¡v e`n-¡p-¶-Xn\v  A, B F¶o am{Sn-Ivkp-I-fnse kam\ AwK-§sf 

Iqt«ÊXm-Wv.

  A B
45

30

72

90

81

65

51

42

80

85

90

70
+ = +c cm m

  

             45 51

30 42

72 80

90 85

81 90

65 70
=

+

+

+

+

+

+
e o  96

72

152

175

171

135
= c m

        Cu am{Sn-IvknÂ \n¶v hyà-am-Ip-¶Xv H¶m-as¯ B¬Ip-«n-IÄ¡v KWn-X-¯n\pw imkv{X-¯n\pw BsI amÀ¡v 

96 Dw Ah-km-\s¯ s]¬Ip-«nbv¡v KWn-X-¯n\pw imkv{X-¯n\pw e`n¨ BsI amÀ¡v 135 Dw BWv. 

      AXm-bXv, Htc {Ia-apÅ cÊp am{Sn-Ivkp-IÄ Iq«p-¶-Xn\v AhbpsS kam\ AwK§sf Iq«n-bmÂ aXn-bm-Ipw.

           A a
ij m n

=
#

6 @ , B b
ij m n

=
#

6 @  F¶nh Htc {Ia-apÅ c - Ê v am{Sn-Ivkp-IÄ.  F¦nÂ A , B bpsS 

k¦-e\ am{SnIvkv  C = c
ij m nx6 @ , FÃm i bv¡pw j bv¡pw  c a b

ij ij ij
= + BIp-¶p. 

 am{Sn-Ivkp-I-fnse k¦-e-\-¯nsâ {Iob-IÄ kwJy-Ifnse k¦e\w t]msebmW¶Xv {i²n-¡p-I.             
A,B F¶ c - Êp am{Sn-Ivkp-I-fpsS k¦-e-\s¯ A+B F¶v kqNn-¸n-¡mw. hyXykvX {Ia-§-fpÅ am{Sn-Ivkp-

I-fpsS k¦-e\w \nÀÆ-N-\o-b-a-Ã. 

DZm-l-cWw 4.9

 A
8

5

3

9

2

1
= c m ,  B 1

3

1

0
=

-
c m  F¦nÂ  A+B ImWpI.

\nÀ²m-cWw    A bpsS {Iaw 2 3#  , B bpsS {Iaw 2 2# , Bb-Xn-\mÂ A,B bpsS k¦-e\w km[y-aÃ

DZm-l-cWw 4.10

 A
5

1

6

0

2

4

3

2
=

-
c m,  B 3

2

1

8

4

2

7

3
=

-
c m, F¦nÂ A + B ImWpI

\nÀ²m-cWw  A bpw B bpw Hmtc {Iaw 2 4# , Bb-Xn-\mÂ A,B bpsS k¦-e\w \nÀÆ-Nn-¡mw. 

  AXn-\mÂ,  A B
5

1

6

0

2

4

3

2

3

2

1

8

4

2

7

3
+ =

-
+

-
c cm m

                 5 3

1 2

6 1

0 8

2 4

4 2

3 7

2 3
=

+

+

-

+

- +

+

+

+
e o

     A B
8

3

5

8

2

6

10

5
+ = c m

(iv) Hcp am{Sn-Ivknsâ EWw

           A a
xij m n

= 6 @ F¶ Hcp am{S-Ivknsâ EWw ( 1)A A- = -  F¶v \nÀÆ-Nn-¡mw. CXns\ A- F¶v 

Ipdn-¡p-¶p. AXm-bXv  A b b awhere
xij m n ij ij

- = =-6 @ , FÃm  i, j  bv¡pw A b b awhere
xij m n ij ij

- = =-6 @ .

(v) am{Sn-Ivkp-I-fpsS hyh-I-e\w 

  A a
ij m n

=
#

6 @ , B b
ij m n

=
#

6 @  F¶nh Htc {Ia-apÅ c- Ê v am{Sn-Ivkp-I-fm-bmÂ ( ) .A B A B1- = + -

F¶v \nÀÆ-Nn-¡mw. AXm-b-Xv hyh-I-e\w A B c
ij

- = 6 @  FÃm i, j bv¡pw  cij = aij-bij.
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DZm-l-cWw 4.11

 `mcw Ipd-bv¡p-¶-Xn-s\-¡p-dn-¨pÅ Hcp Blm-c-\n-b-{´W ]cn-]m-Sn-bpsS Bcw`-L-«-¯nÂ AF¶ am{Sn-

IvknÂ 4 B¬Ip-«n-IfptSbpw 4 s]¬Ip-«n-I-fp-tSbpw `mcw In.-ao. Â sImSp¯n-cn-¡p-¶p. am{SnIvkv B bnÂ 

Blm-c-\n-b-{´W ]cn-]m-Sn-bnÂ ]s¦-Sp-¯Xn\p tij-apÅ `mc-§sf shfn-s¸-Sp-¯p-¶p.  

 A
35

42

40

38

28

41

45

30
= c m                           B 32

40

35

30

27

34

41

27
= c m

 B¬Ip-«n-IfptSbpw s]¬Ip-«n-I-fp-tSbpw `mc-¡p-d-hp-IÄ ImWpI

\nÀ²m-cWw Ipdª `mc-¯nsâ am{SnIvkv  A B
35

42

40

38

28

41

45

30

32

40

35

30

27

34

41

27
- = -c cm m

                3

2

5

8

1

7

4

3
= c m.

4.5  am{SnIvkv k¦-e-\-¯nÂ KpW-§Ä

(i) am{SnIvkv k¦-e\w {Ia-hn-\n-tab-am-Wv.  

 Htc {Ia-apÅ c- Ê v am{Sn-Ivkp-IÄ A,B F¦nÂ A+B = B+A 

(ii) am{SnIvkv k¦-e\w kwtbm-P-\-amWv

 Htc {Ia-apÅ GsX-¦nepw aq¶v am{Sn-Ivkp-IÄ A, B,C F¦nÂ ( ) ( )A B C A B C+ + = + +

(iii) k¦-e\ A\-\yX

 am{SnIvkv k¦-e-\-¯n\v iq\y-am-{SnIvkv k¦-e\ A\-\y-X-bm-Wv. m #  n  {Ia-apÅ am{SnIvkv A bv¡v   

A + O  = O  + A = A ( OF¶Xv {Iaw m #  n BbpÅ Hcp iq\y-am-{SnIvkv BWv.)

(iv) k¦e\ hn]-coXw

 am{SnIvkv A bv¡v  B + A = A + B = O. F¦nÂ B sb A bpsS k¦-e\ hn]-coXw F¶p                              

 ]d-bp-¶p. AXn-\mÂ  ( ) ( )A A A A+ - = - + = .   A bpsS k¦-e\ hn]-coXw A- BWv.

  Hcp am{Sn-Ivknsâ k¦-e\ hn]-coXw AXnsâ EW-am-{SnIvkv BWv. Hcp am{Sn-Ivknsâ k¦-e\  

  hn]-coXw AZznXobw (unique) Bbncn¡pw. 

A`ymkw 4.2

1. am{SnIvkv kao-I-c-W-¯nÂ \n¶v x, y, z sâ aqey-§Ä ImWpI

 x y

z

5 2

0

4

4 6

12

0

8

2

+ -

+
=

-
e co m

2.  x y

x y

2

3

5

13

+

-
=e co m F¦nÂ x, y bpsS \nÀ²m-cWw ImWpI

3. A
2

9

3

5

1

7

5

1
=

-
-

-
e eo o, F¦nÂ  A bpsS k¦-e\ hn]-coXw ImWpI

4. A
3

5

2

1
= c m, B 8

4

1

3
=

-
c m F¦nÂ C A B2= +  ImWpI. 

Ipdn¸v 

B¬Ip«nIÄ

s]¬Ip«nIÄ

B¬Ip«nIÄ

s]¬Ip«nIÄ
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5. ,A B
4

5

2

9

8

1

2

3
=

-

-
=

- -
e eo o    F¦nÂ C  A B6 3-  ImWpI.

6. a b
2

3

1

1

10

5
+

-
=c c cm m m F¦nÂ  a,b ImWpI.

7. 2 3X Y
2

4

3

0
+ = c m , 3 2X Y

2

1

2

5
+ =

-

-
e o F¦nÂ  x,y ImWpI.

8. 3
x

y

x

y

2 9

4

2

2 +
-

=
-

e e co o m F¦nÂ  x,y  ImWpI.

9.  ,A B O
3

5

2

1

1

2

2

3

0

0

0

0
and= =

-
=c c cm m m ,  ,A B O

3

5

2

1

1

2

2

3

0

0

0

0
and= =

-
=c c cm m m  F¦nÂ (i)  A B B A+ = +     

      (ii)  ( ) ( )A A O A A+ - = = - +  F¶-v sXfn-bn-¡pI.

10. ,A B

4

1

0

1

2

3

2

3

2

2

6

2

0

2

4

4

8

6

= - =f fp p, C
1

5

1

2

0

1

3

2

1

=

-

-

f p,  F¦nÂ

 
  ( ) ( )A B C A B C+ + = + +  F¶-v sXfn-bn-¡pI.

11. Hcp Ce-Ivt{Sm-WnIv I¼\n hnX-cWw sN¿p¶ km[-\-§Ä hnÂ¡p-¶Xv tcJ-s¸-Sp-¯p¶-Xn-\p                

-thÊ n Ah-cpsS aq¶v imJ-I-fnse hnÂ]-\-im-e-I-fnÂ hnt\m-tZm-]-I-c-W-§Ä hnÂ¡p-¶Xv \nco            

-£n-¨v, cÊ v BgvN-I-fnÂ DÅ hnev]\ Xmsg sImSp-¯n-«pÅ ]«n-I-bnÂ tcJ-s¸-Sp-¯n-bn-cn-¡p-¶p.

Sn.-hn. Un.-hn.-Un. hoUntbmsKbnw kn.  Un. t¹bÀ

H¶m-as¯ 
BgvN

IS I 30 15 12 10

IS II 40 20 15 15

IS III 25 18 10 12

c Êm-as¯ 
BgvN

IS I 25 12 8 6

IS II 32 10 10 12

IS III 22 15 8 10

 am{SnIvkv k¦-e\w D]-tbm-Kn¨v cÊ mgvN hnä km[-\-§-fpsS BsI XpI ImWpI. 

12. Hcp \o´Â Ipf-¯nÂ Hcp Znh-ks¯ {]th-i\ ^oknsâ hnhcw Xmsg-sIm-Sp-¯n-cn-¡p-¶p.:
Znh-tk-\-bpÅ {]th-i\ ^okv 

AwKXzw DffhÀ Ip«n-IÄ bphm-¡Ä

2.00 p.m.\v ap¼v 20 30
2.00 p.m. \v tijw 30 40

AwK-Xz-anÃm¯hÀ

2.00 p.m.\v ap¼v 25 35
2.00 p.m.\v tijw 40 50

 AwK-Xz-an-Ãm-¯-hÀ¡m-bpÅ IqSp-XÂ sNe-hns\ kqNn-¸n-¡p¶ am{SnIvkv Fgp-XpI 
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4.6  am{Sn-Ivkp-I-fpsS KpW\w

 skÂhnbv¡v 3 t]\-Ifpw 2 s]³kn-ep-Ifpw Bh-iy-am-Ip-t¼mÄ ao\bv¡v 4 t]\Ifpw 5 s]³kn-

ep-Ifpw Bh-iy-amWv. Hmtcm t]\-bp-tSbpw s]³kn-en-tâbpw hne bYm-{Iaw `10,  `5. F¶mÂ Hmtcm-cp-

¯À¡pw F{X cq] sNe-hmIpw ? 

   hyà-ambn,   3 10 2 5 40# #+ = ,  skÂhnbv¡v   ` 40 Bh-iy-amWv

          4 10 5 5 65# #+ = ,   ao\bv¡v   ` 65Bh-iy-amWv

 am{SnIvkv KpW\w D]-tbm-Kn¨pw CXv \ap¡v sN¿m³ Ignbpw

apI-fnÂ sImSp-¯n-«pÅ hnh-c-§sf \ap¡v Xmsg sImSp-¯-hn-[-¯nÂ FgpXmw :
        Bh-iy-§Ä          XpI ( `)            Bh-iy-amb XpI ( `)

                   3

4

2

5

10

5

Selvi
Meena c cm m     3 10 2 5

4 10 5 5

40

65

# #

# #

+

+
=e co m

 asämcp IS-bnÂ t]\-bp-tSbpw, s]³kn-en-tâbpw hne bYm-{Iaw `8,  `4 F¶v k¦Â¸n-¡p-I. 

skÂhn-bv¡pw ao\bv¡pw Bhiy-amb XpI 3 8 2 4# #+  = `32 Dw 4 8 5 4# #+ = ` 52 Dw BWv. 

apI-fnÂ sImSp-¯n-«pÅ hnh-c-§sf kqNn-¸n-¡p-¶Xv. 

    Bh-iy-§Ä          XpI ( `)          Bh-iy-amb XpI ( `)

               3

4

2

5

Selvi
Meena c m            8

4
c m  3 8 2 4

4 8 5 4

32

52

# #

# #

+

+
=e co m

 apI-fnÂ sImSp-¯n-«pÅ cÊ v Imcy-§fpw tNÀ¯v am{SnIvkv cq]-¯nÂ Xmsg ImWp-¶-hn[w FgpXmw

  Bh-iy-§Ä   XpI (`)      Bh-iy-amb XpI (`)

                        3

4

2

5

Selvi
Meena c m        10

5

8

4
c m

3 10 2 5

4 10 5 5

3 8 2 4

4 8 5 4

# #

# #

# #

# #

+

+

+

+
e o = 40

65

32

52
c m

    apI-fnÂ sImSp-¯n-cn-¡p¶ DZm-l-c-W-§fnÂ \n¶pw \ap¡v a\-Ên-em-¡m³ km[n-¡p-¶Xv cÊpw  
am{Sn-Ivkp-I-fnÂ KpW\w km[y-am-Ip¶Xv H¶m-as¯ am{Sn-Ivknsâ hcn-I-fpsS F®w c Êm-as¯ am{Sn-Ivknsâ                 
\ncI-fpsS F®-¯n\v ka-am-Ip-t¼m-gm-Wv. IqSmsX KpW-\-am-{Sn-Ivknsâ AwK-§Ä In«p-¶-Xn\v H¶m-as¯ 
am{Sn-Ivknsâ hcn-Ifpw c  Êm-as¯ am{SnIvknsâ \nc-Ifpw FSp¯v Hmtcm AwK-§-fmbn KpWn¨v Iq«n-bmÂ 
aXn.

 Xmsg sImSp-¯n-«pÅ eLp DZm-l-cWw sXfn-bn-¡p-¶Xv KpW\w \nÀÆ-Nn-¡m-hp-t¼mÄ KpW-\             
-am-{Sn-Ivknsâ AwK-§Ä F{]-Imcw e`n-¡p¶p F¶-XmWv 

DZm-l-c-W-ambn 

  A
2

3

1

4
=

-
c m, B

3

5

9

7
=

-
c m F¦nÂ KpW\w AB \nÀÆ-Nn-¡p-¶Xv

  AB
2

3

1

4

3

5

9

7
=

- -
c cm m

hgn  1 : A F¶ am{Sn-Ivknse H¶m-as¯ hcn-bnse kwJy-Isf B -bnse H¶m-as¯ \nc-bnse kwJy-Isf 
sImÊ v KpWn¨v Iq«n In«p¶ ^es¯ AB bpsS H¶m-as¯ hcn-bnÂ H¶m-as¯ \nc-bnÂ Fgp-
Xp-I,

  ( ) ( )

3 4

9

7

2 1 2 13

5

3 5-
=

- + -
c c em m o

skÂhn
ao\

skÂhn
ao\

skÂhn
ao\
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\nÀÆ-N\w

nm # n p#
A B

Xpeyw

KpW\ am{SnIvkv AB bpsS {Iaw m p#

hgn  2: hgn 1 sâ coXn A\p-k-cn-¨v A bpsS H¶m-as¯ hcnbpw B bpsS c Êm-as¯ \ncbpw D]-tbm-Kn¨v 

In«p¶ ^es¯ AB bpsS H¶m-as¯ hcn-bnÂ c Êm-as¯ \nc-bnÂ Fgp-X-pI.

  ( ) ( ) ( ) ( )

3 4

3

5

2 3 1 52 1 2 19

7

9 7
=

+ - +- -- -
c c em m o

hgn 3:  CtX coXn- A\p-k-cn¨v A bpsS c Êm-as¯ hcnbpw B bpsS H¶m-as¯ \ncbpw D]tbmKn¨v          

AB bpsS c Êm-as¯ hcn-bnse H¶m-as¯ \nc-bpsS kwJy Fgp-Xmw.

  ( ) ( )

( ) ( )

( ) ( )2 1 9

7

2 3 1 5 2 9 1 7

3 4 3 4

3

5 3 5

- -
=

+ -

+

- + -
c c em m o

hgn 4:  A bnse c Êm-as¯ hcn-bnse kwJy-IÄ¡pw B bnse cÊm-as¯ hcn-bnse kwJy-IÄ¡pw CtX 

coXn A\p-k-cn-t¡Ê - -XmWv

  ( ) ( )

( ) ( )

( ) ( )

( ) ( )

2 1 3

5

2 3 1 5

3 3 4 5

2 9 1 7

3 4 3 4

9

7 9 7

-
=

+ -

+

- + -

+

-

-
c c em m o

hgn 5:  eLq-I-cn-¡p-t¼mÄ KpW\ am{SnIvkv AB e`n-¡p¶p

  ( ) ( )

( ) ( )

( ) ( )

( ) ( )

2 1

3 4

2 1

3 4

3 5

3 5

9 7

9 7

1

29

25

1

+

+

+

+
=

- --

-

-
e co m

          A a
ij m n

=
#

6 @  , B b
ij n p

=
#

6 @ F¦nÂ Cu cÊp am{SnIvkpIfpsS KpW\^ew 

am{SnIvkv AB \nÀÆ-Nn-¡p-¶p.AB bpsS {Iaw m p# .BWv. Cu hkvXpX 

XmsgsImSp-¯n-«pÅ Nn{X-¯n-eqsShni-Zo-I-cn-¨n-cn-¡p-¶p. 

DZm-l-cWw 4.12

 Hmtcm am{Sn-Ivkn\pw KpW\w km[y-amtWm ? km[y-am-sW-¦nÂ KpW-\-am-{Sn-Ivknsâ 

 {Iaw Fgp-XpI

  (i)  A Band
2 5 5 4# #

, A Band
2 5 5 4# #

 (ii)  A Band
1 3 4 3# #

 ,  A Band
1 3 4 3# #

\nÀ²m-cWw  
 (i)  A bnse \nc-I-fpsS F®w B bnse hc-nI-fpsS F®-̄ n\v Xpey-am-b-Xn-\mÂ KpW\w AB               
  km[y-amWv.  

    KpW-\-am-{SnIvkv AB bpsS {Iaw 2 4# BIp-¶p.  
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(ii) A bpsS {Iaw 1 3# , B bpsS {Iaw 4 3#  F¶pw X¶n-«pÊ - v.

 A bnse \nc-I-fpsS F®hpw B bnse hcn-I-fpsS F®hpw Xpey-a-Ã. 

 AXn-\mÂ KpW\w AB km[y-aÃ 

DZm-l-cWw  4.13

  \nÀ²mcWw sN¿pI   x

y

3

4

2

5

8

13
=c c cm m m

\nÀ²m-cWw      x

y

3

4

2

5

8

13
=c c cm m m

    (  x y

x y

3 2

4 5

8

13

+

+
=e co m

 kam\ AwK-§sf Xmc-Xayw sNbvXmÂ 

     ,

, .

x y x y

x y x y

3 2 8 4 5 13

3 2 8 0 4 5 13 0(

+ = + =

+ - = + - =
  

 
 h{P KpW-\-coXnbnÂ kao-I-c-W-§sf \nÀ²m-cWw sNbvXmÂ          
          x  y   1
  2           –8        3         2
  5           –13        4         5

  ( x
26 40- +

  =   y
32 39- +

 =  
15 8

1
-

    (   x
14

 = y
7

 = 
7
1

  AXn-\mÂ ,x y2 1= =

DZm-l-cWw  4.14

     A a

c

b

d
= c m , I 1

0

0

12
= c mF¦nÂ ( ) ( )A a d A bc ad I

2

2
- + = -  F¶v sXfn-bn-¡pI

\nÀ²m-cWw       A A A
2

#=  F¶n-cn¡s« 

             a

c

b

d

a

c

b

d
= c cm m a bc

ac cd

ab bd

bc d

2

2=
+

+

+

+
e o                       (1)

                  ( ) ( )a d A a d
a

c

b

d
+ = + c m

              a ad

ac cd

ab bd

ad d

2

2=
+

+

+

+
e o     (2)

  (1),(2) Â \n¶pw 

    ( )A a d A
a bc

ac cd

ab bd

bc d

a ad

ac cd

ab bd

ad d

2
2

2

2

2- + =
+

+

+

+
-

+

+

+

+
e eo o

              bc ad

bc ad0

0
=

-

-
e o ( )bc ad

1

0

0

1
= - c m

         AXn-\mÂ,   ( ) ( )A a d A bc ad I
2

2
- + = -
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{i²n-t¡Ê- h

4.7  am{SnIvkv KpW-\-¯nsâ khn-ti-j-X-IÄ

 kwJy-IfpsS KpW-\-¯nsâ Nne khn-ti-j-X-IÄ, am{SnIvkv KpW-\-¯n\v s]mcp-¯-s¸-Sp-¶n-Ã.               

A§-s\-bpÅ Nne khn-ti-j-X-IÄ:  (i) s]mXp-hmbn AB BA! , AB \nÀÆNn¡m³ km[n¨mÂ BA                         
\nÀÆNn¡m³ km[n¡Wsa¶nÃ. (ii) AB = 0 F¶Xv A tbm AsÃ-¦nÂ B tbm Hcp ]qPyw am{SnIvkv Bbn-

cn-¡-W-sa¶v AÀ°-am-¡p-¶n-Ã. AXmbXv AB = 0 F¦nÂ A = 0 AsÃ-¦nÂ B=0 Bbn-cn-¡-W-sa¶nÃ.            

(iii)  ,AB AC= (A F¶Xv Hcp iq\y am{SnIvkvAÃ) F¶Xv FÃm-bvt¸mgpw B = C F¶Xv AÀ°-am-¡p-¶n-Ã.  

 DZm-l-c-W-ambn , , , ,A B C D
0

0

0

1

1

3

2

4

5

3

6

4

1

0

0

0
= = = =c c c cm m m m  F¦nÂ,  

 (i) AB BA!   (ii) AD = O, F¶mÂ,  A bpw D bpw iq\y-am-{Sn-Ivkp-I-f-Ã.  (iii)  ,AB AC=  
F¶mÂ  B !  C.   am{SnIvkv KpW-\-¯nsâ Nne khn-ti-j-X-IÄ DZm-l-c-W-¯n-eqsS \ap¡v t\m¡mw. 

(i) s]mXp-hmbn am{SnIvkv KpW\w {Ia-hn-\n-ta-b-a-Ã

 A,BF¶nh cÊ p am{Sn-Ivkp-I-fpw AB bpwBA bpw km[yhpamsW-¦nÂ AB = BA BI-W-sa-¶n-Ã.    

DZm-l-cWw  4.15

 ,A B

8

2

0

7

4

3

9

6

3

1

2

5
= -

-

=
-

- -
f ep o,  AB bpw BA bpw km[y-amsW¦nÂ Ah ImWpI.  

\nÀ²m-cWw   A bpsS {Iaw 3  x 2, B bpsS {Iaw 2 x 3. AXn\mÂ  AB bpw BA bpw km[y-amWv.

 
   AB

8

2

0

7

4

3

9

6

3

1

2

5
= -

-
-

- -
f ep o

       
72 42

18 24

0 18

24 7

6 4

0 3

16 35

4 20

0 15

=

-

- +

+

- +

-

-

+

- -

-

f p =  
30

6

18

17

2

3

51

24

15

-

-

-

-

f p

AXp-t]mse,

    BA 9

6

3

1

2

5

8

2

0

7

4

3

=
-

- -
-

-

e fo p 78

50

69

61
=

-

-
e o.            ( AB BA! )

        Htc -{I-a-apÅ hnIÀ® am{Sn-Ivknsâ KpW-\-^ew {Ia-hn-\n-ta-b-amWv. IqSmsX 

 A\\y am{SnIvkv AtX {Ia-apÅ ka-N-Xpc am{Sn-Ivkp-ambpw {Iahn\n-tabw sN¿p-¶p. 

(ii) am{Sn-Ivknsâ KpW\w FÃm-bvt¸mgpw kwtbm-P-I-amWv

 A, B,C F¶o GsX-¦nepw aq¶v am{Sn-Ivkp-IÄ¡v (AB)C = A(BC), (C-cp-h-i-§fpw 

 km[y-am-Ip-t¼mÄ) 

(iii) am{SnIvkv KpW\w k¦-e-\-¯n-\p-taÂ hnX-cWw BIp-¶p
  A, B,C F¶o GsX-¦nepw aq¶v am{Sn-Ivkp-IÄ¡v 

   (i)   ( )A B C AB AC+ = +   
   (ii)  ( )A B C AC BC+ = + , (Ccp-h-i-§-fpw \nÀÆ-Nn-¡m-sa-¦nÂ) 

DZm-l-cWw  4.16

,A B C
3

1

2

4

2

6

5

7

1

5

1

3
and=

-
=

-
=

-
e c eo m o , ,A B C
3

1

2

4

2

6

5

7

1

5

1

3
and=

-
=

-
=

-
e c eo m oF¦nÂ ( )A B C AB AC+ = + F¶Xv icnt\m¡pI.
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Ipdn¸v 

\nÀ²m-cWw        B C
2

6

5

7

1

5

1

3
+ =

-
+

-
c em o 1

1

6

10
=

-
c m

                    ( )A B C
3

1

2

4

1

1

6

10
+ =

-

-
e co m 1

5

38

34
=

-
c m    (1)

           AB AC
3

1

2

4

2

6

5

7

3

1

2

4

1

5

1

3
+ =

-

-
+

- -
e c e eo m o o

   6 12

2 24

15 14

5 28

3 10

1 20

3 6

1 12
=

- +

+

+

- +
+

-

- -

+

- +
e eo o

         6

26

29

23

7

21

9

11
= +

-

-
c em o 

   1

5

38

34
=

-
c m       (2)

  (1), (2),  Â \n¶pw    ( )A B C AB AC+ = +

 (iv) KpW-\-¯nsâ A\-\yX

 km[m-c-W-bmbn Hcp kwJysb asämcp kwJy-sImÊ v KpWn-¡p-t¼mÄ AtX kwJy Xs¶ In«p¶              

khn-tijX _oP-K-WnX-¯nÂ kwJy 1 \v am{X-am-Wp-Å-Xv. CtX kmZr-iy-apÅ Hcp XXzw am{SnIvkv _oP-K-Wn-X-

¯nÂ \ap¡v ]cn-N-b-s¸-Sp-¯mw. 

 {Iaw n DÅ GsXmcp ka-N-Xpc am{SnIvkv A bv¡pw  AI IA A= = ,  I F¶Xv {Iaw n DÅ Hcp     

A\\yam{SnIvkv BWv. AXn-\mÂ I - s\ KpW\ A\-\yX F¶p ]d-bp-¶p. 

DZm-l-cWw  4.17

   A
1

9

3

6
=

-
e o ,F¦nÂ AI IA A= = , F¶Xv icnt\m¡pI. I {Iaw 2 DÅ A\-\y-               

am-{SnIvkv BIp¶p.

\nÀ²m-cWw 
  Ct¸mÄ,   AI

1

9

3

6

1

0

0

1
=

-
e co m = 1 0

9 0

0 3

0 6

+

+

+

-
e o

1

9

3

6
=

-
e o A=

  IqSmsX, IA
1

0

0

1

1

9

3

6
=

-
c em o 1 0

0 9

3 0

0 6
=

+

+

+

-
e o

1

9

3

6
=

-
e o A=

 AXmbXv AI IA A= = . F¶v sXfn-bp-¶p. 

(v) KpW\ hn]-coXw 

 A  F¶Xv {Iaw n DÅ Hcp ka-N-Xp-c-am-{SnIvkv, B F¶Xv AtX {Iaw n DÅ asämcp ka-N-Xp-c-              

am-{SnIvkv F¦nÂ  ,AB BA I= =  (I F¶Xv {Iaw n DÅ Hcp A\\y am{SnIvkv ) BbmÂ B sb A bpsS 

KpW\hn]-coXw F¶p-]-d-bp-¶p. CXns\ A-1F¶v kqNn-¸n-¡mw.  

  (i)  2

4

3

6
c m F¶nh t]mep-Å-Nne ka-N-Xp-c-am-{Sn-Ivkp-IÄ¡v KpW\ hn]-coXw CÃ 

 (ii)   B  F¶Xv A bpsS KpW\w hn]-coXw F¦nÂ , B bpsS KpW\ hn]-co-X-amWv

      (iii)   Hcp  am{Sn-Ivknsâ KpW\ hn]-coXw AZznXobambncn¡pw.
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DZm-l-cWw  4.18

       3

1

5

2

2

1

5

3
and

-

-
c em o ,  

3

1

5

2

2

1

5

3
and

-

-
c em o F¶nh ]c-kv]cw KpW\ hn]-co-X-am-{Sn-Ivkp-I-fm-sW¶v sXfn-bn-¡p-I. 

\nÀ²m-cWw   I
3

1

5

2

2

1

5

3

6 5

2 2

15 15

5 6

1

0

0

1-

-
=

-

-

- +

- +
= =c e e cm o o m

  I
2

1

5

3

3

1

5

2

6 5

3 3

10 10

5 6

1

0

0

1-

-
=

-

- +

-

- +
= =e c e co m o m

 `  X¶n-«pff am{Sn-Ivkp-IÄ ]c-kv]cw KpW-\-hn--]co-X-§-fm-sW¶v sXfn-bp-¶p.

(vi) ]cn-hÀ¯\ am{Sn-Ivknsâ hn]-co-X-\n-baw

 A,B F¶nh cÊ  p am{Sn-Ivkp-Ifpw AB km[y-hp-am-sW-¦nÂ  ( )AB B A
T T T
=

DZm-l-cWw  4.19

 A B

2

4

5

1 3 6and=

-

= -f ^p h , A B

2

4

5

1 3 6and=

-

= -f ^p h F¦nÂ ( )AB B A
T T T
=  F¶v sXfn-bn-¡pI

\nÀ²m-cWw    AB = 
2

4

5

1 3 6

-

-f ^p h  
2

4

5

6

12

15

12

24

30

=

- -

-

-

f p

    AB T^ h    = 
2

6

12

4

12

24

5

15

30

-

-

- -

f p            (1) 

             B A

1

3

6

2 4 5T T
=

-

-f ^p h

                                   
2

6

12

4

12

24

5

15

30

=

-

-

- -

f p       (2)

 (1) ,(2),  Â \n¶v  ( )AB B A
T T T
=  F¶v sXfn-bp¶p.

 A`ymkw 4.3

1. Xmsg sImSp-¯n-«pÅ Hmtcm kµÀ`-§-fn-epw, KpW\w km[y-amtWm F¶v ]cn-tim-[n-¡p-I, km[y-am           

-sW-¦nÂ KpW\ am-{Sn-Ivknsâ {Iaw Fgp-XpI.

   (i)  ,A a B b
x xij ij4 3 3 2

= =6 6@ @  F¦nÂ  AB  (ii)   ,P p Q q
x xij ij4 3 4 3

= =6 6@ @  F¦nÂ PQ

 (iii)  ,M m N n
x xij ij3 1 1 5

= =6 6@ @  F¦nÂ MN (iv)  ,R r S s
x xij ij2 2 2 2

= =6 6@ @  F¦nÂ RS 
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2. KpW\w km[y-am-Ip-sa-¦nÂ Xmsg sImSp-¯n-«pÅ am{Sn-Ivkp-I-fpsS KpW-\-^ew ImWpI

   (i) 2 1
5

4
-^ ch m   (ii)  3

5

2

1

4

2

1

7

-
c cm m

 (iii) 2

4

9

1

3

0

4

6

2

2

7

1
-

-
-

-

e fo p (iv)  6

3
2 7

-
-e ^o h  

3. Hcp ]g-¡-¨-h-S-¡mc³ Abm-fpsS aq¶p IS-I-fnÂ ]g-§Ä hnÂ¡p-¶p. B¸nÄ, am§, Hmd©v F¶n-

h-bpsS hnä-hn-e bYm-{Iaw ` 20, ` 10, ` 5 BWv. aq¶p-Zn-h-ks¯ hnÂ]\ Xmsg sImSp-¯n-«pÊ  v.  

Znhkw B¸n-fp-IÄ am§-IÄ Hmd-©p-IÄ 
1 50 60 30
2 40 70 20
3 60 40 10

 Hmtcm Znh-khpw e`n-¡p¶ BsI XpIsb kqNn-¸n-¡p¶ am{SnIvkv Fgp-Xp-I. AXnÂ \n¶pw aq¶p 

 ]g-§fpw hnÂ¡p-t¼mÄ e`n-¡p¶ BsI XpIbpw ImWp-I. 

4. x

y

x1

3

2

3 0

0

9

0

0
=c c cm m m F¦nÂ x, y  bpsS aqey-§Ä ImWpI.

5. ,A X
x

y
C

5

7

3

5

5

11
and= = =

-

-
c c em m o , ,A X

x

y
C

5

7

3

5

5

11
and= = =

-

-
c c em m oIqSmsX AX C= ,  F¦nÂ x, y bpsS aqey-§Ä 

ImWpI.

6.  A
1

2

1

3
=

-
c m F¦nÂ  4 5A A I O

2

2
- + = F¶v sXfn-bn-¡pI.

7. ,A B
3

4

2

0

3

3

0

2
= =c cm m  F¦nÂ AB , BA ImWpI  Ah kaamtWm ?

8. , ,A B C
1

1

2

2

1

3

0

1

2

2 1=
-

= =c f ^m p h, F¦nÂ ( ) ( )AB C A BC=  F¶Xv icn-t\m-¡p-I.

9. ,A B
5

7

2

3

2

1

1

1
= =

-

-
c em o  F¦nÂ ( )AB B A

T T T
=  F¶Xv icn-t\m-¡p-I.

10. ,A B
5

7

2

3

3

7

2

5
= =

-

-
c em o   F¶nh KpW\ hn]-coX am{Sn-Ivkp-I-fm-sW¶v sXfn-bn-¡p-I. 

11. \nÀ²m-cWw sN¿pI   0x
x

1
1

2

0

3 5- -
=^ e c ^h o m h.

12. ,A B
1

2

4

3

1

3

6

2
=

-

-
=

-

-
e eo o F¦nÂ( ) 2A B A AB B

2 2 2
!+ + + F¶v sXfn-bn-¡pI.

13. , ,A B C
3

7

3

6

8

0

7

9

2

4

3

6
= = =

-
c c cm m m 

 F¦nÂ  ( ) ,A B C AC BC+ +  bpw IÊ  v ( )A B C AC BC+ = +  F¶Xv ]cn-tim-[n-¡pI?
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A`ymkw 4.4
icn-bmb D¯cw sXc-sª-Sp-s¯-gp-XpI

1. Xmsg sImSp-¯n-«pÅ {]kvXm-h-\-I-fnÂ sXäm-bXv GXmWv  ? 

 (A)  Hcp AZniam-{SnIvkv Hcp ka-N-Xp-c-am-{SnIvkv BIp¶p.

 (B)   Hcp hnIÀ®-am-{SnIvkv Hcp ka-N--Xpc-am-{SnIvkv BIp¶p.

 (C)   Hcp AZn-i-am-{SnIvkv Hcp hnIÀ®-am-{SnIvkv BIp¶p.

 (D)  Hcp hnIÀ®am{SnIvkv Hcp AZn-i-am-{SnIvkv BIp¶p.

2. am{SnIvkv A a
ij m n

=
#

6 @ F¶Xv Hcp kaN-Xpc am{SnIvkv F¦nÂ

 (A) m n1  (B) m n2  (C) m 1=  (D) m = n

3. x

y x

y3 7

1

5

2 3

1

8

2

8

+

+ -
=

-
e eo o F¦nÂ x, y bpsS aqey-§Ä bYm-{Iaw 

 (A)  –2 , 7 (B)  
3
1- , 7 (C) 

3
1-  , 

3
2-  (D)  2 , –7

4. ,A B1 2 3

1

2

3

= - =

-

-

^ fh p   F¦nÂ  A + B

 (A)  0 0 0^ h  (B) 
0

0

0

f p

 (C) 14-^ h    (D)  \nÀÆ-Nn¨n-«n-Ã.

5. Hcp am{Sn-Ivknsâ {Iaw ,2 3#  F¦nÂ AXnse AwK§-fpsS F®w

 (A)  5 (B)  6 (C)  2 (D)  3

6.  4
x

8 4

8

2

1

1

2
=c cm m F¦nÂ x sâ aqeyw

 (A)  1 (B)  2 (C)  
4
1  (D)  4

7. A bpsS {Iaw 3 4# , B bpsS {Iaw 4 3#  BsW-¦nÂ  BAbpsS {Iaw 

 (A)  3 3#  (B)  4 4#  (C)  4 3#  (D)\nÀÆNn-¨n-«n-Ã

8. A
1

0

1

2
1 2# =c ^m h F¶mÂ A bpsS {Iaw 

 (A) 2 1#  (B) 2 2#  (C) 1 2#  (D) 3 2#

9. A, B F¶nh ka-N-Xpc-am-{Sn-Ivkp-Ifpw AB = Ibpw  BA = I   bpw BsW-¦nÂ  B Hcp 

 (A) A\-\y-am-{SnIvkv   (B) iq\y-am-{SnIvkv 

 (C) A bpsS KpW\ hn]-coXw (D) A-

10. x

y

1

2

2

1

2

4
=c c cm m m, F¦nÂ x, y bpsS aqey-§Ä bYm-{Iaw

 (A)  2 , 0  (B)  0 , 2 (C)  0 , 2-   (D)  1 , 1
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11. A
1

3

2

4
=

-

-
e o , A B O+ = , F¦nÂ B =

 (A) 1

3

2

4-

-
e o (B) 1

3

2

4

-

-
e o (C) 1

3

2

4

-

-

-

-
e o (D) 1

0

0

1
c m

12. A
4

6

2

3
=

-

-
e o, F¦nÂ A2  =

 (A) 16

36

4

9
c m (B) 8

12

4

6

-

-
e o (C) 4

6

2

3

-

-
e o (D) 4

6

2

3

-

-
e o

13. AbpsS {Iaw m n# , B bpsS {Iaw p q#  F¦nÂ A, B bpsS k¦-e\w km[y-am-Ipt¼mÄ 

 (A) m p=  (B) n = q (C) n = p (D) m = p, n = q

14. ,
a

1

3

2

2

1

5

0-
=c e cm o m  F¦nÂ a bpsS apeyw

 (A)  8 (B) 4 (C) 2 (D) 11

15. A
a

c

b

a
=

-
e o  A I2

= , BsW-¦nÂ

 (A) 1 0
2
a bc+ + =    (B) 1 0

2
a bc- + =

 (C) 1 0
2
a bc- - =   (D) 1 0

2
a bc+ - =

16. A a
ij 2 2

=
#

6 @  , ,a i j
ij
= +  F¦nÂ A = 

 (A)  1

3

2

4
c m (B) 2

3

3

4
c m (C) 2

4

3

5
c m (D) 4

6

5

7
c m

17. a

c

b

d

1

0

0

1

1

0

0

1

-
=

-
c c em m o, F¶mÂ a, b, c,d bpsS aqey-§Ä bYm-{Iaw 

 (A) , , ,1 0 0 1- -  (B) 1, 0, 0, 1 (C) , , ,1 0 1 0-  (D) 1, 0, 0, 0

18. A
7

1

2

3
= c m , A B

1

2

0

4
+ =

-

-
e o F¦nÂ B = 

 (A) 1

0

0

1
c m (B) 6

3

2

1-
e o (C) 8

1

2

7

- -

-
e o (D) 8

1

2

7-
e o

19. 20x5 1

2

1

3

- =^ f ^h p h,F¦nÂ x sâ aqeyw 

 (A) 7  (B) 7-  (C) 
7
1  (D) 0

20. A,B F¶nh Htc {Ia-apff GsX¦nepw cÊ  v ka-N-Xp-c-am-{Sn-Ivkp-IÄ. F¦nÂ Xmsg sImSp¯n-«p-Å-

h-bnÂ GXmWv  icn ?

 (A)  ( )AB A B
T T T
=  (B)  ( )A B A B

T T T T
=    (C)  ( )AB BAT

=  (D)  ( )AB B A
T T T
=
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HmÀ½n-t¡ Ê h

q	 am{SnIvkv F¶Xv kwJy-I-fpsS ZoÀL-N-Xp-cm-Ir-Xn-bn-epÅ {Iao-I-c-W-am-Wv.

q	 m hcn-Ifpw n\nc-Ifpw DÅ Hcp am{Sn-Ivknsâ {Iaw m n#  BIp¶p.

q	 m = 1 F¦nÂ A a
ij m n

=
#

6 @  F¶Xv Hcp hcn am{SnIvkv BIp¶p.

q	 n = 1 F¦nÂ A a
ij m n

=
#

6 @  F¶Xv Hcp \nc am{SnIvkv BIp¶p.

q	 m n=  F¦nÂ A a
ij m n

=
#

6 @ F¶Xv  Hcp ka-N-Xpc am{SnIvkv BIp¶p. 

q	0a i jwhen
ij

!=  , 0a i jwhen
ij

!=  F¦nÂ A a
ij n n

=
#

6 @ Hcp hnIÀ® am{SnIvkv BIp-¶p. 
q		i j= , ,a k

ij
= IqSmsX 0a i jwhen
ij

!=  , 0a i jwhen
ij

!=  F¦nÂ A a
ij n n

=
#

6 @ Hcp AZni am{SnIvkv BIp-¶p.                 
(k F¶Xv ]qPy-a-Ãm¯ ØnckwJy). 

q	 i j= , 1,a i jwhen
ij
= =,IqSmsX 0a i jwhen
ij

!=  , 0a i jwhen
ij

!=  F¦nÂ A a
ij

= 6 @ Hcp A\\y am{SnIvkv BIp-¶p.   

q	 Hcp am{Sn-Ivknse FÃm AwK-§fpw ]qPyw Bbn-cp-¶mÂ AXns\ iq\y-am-{SnIvkv F¶p-]-d-bp-¶p. 

q	 A, B F¶o am{Sn-Iv-kp-IÄ¡v Htc {Iahpw kam\ AwK-§Ä Xpey-a-hp-am-sW-¦nÂ B am{Sn-Ivkp-IÄ 

ka-am-{Sn-Ivkp-IÄ BIp-¶p. 

q	 cÊ  v am{Sn-Ivkp-IÄ Htc {Iaw DÅ-h-bm-sW-¦nÂ Ahbv¡v k¦-e-\hpw hyh-I-e-\-h\pw km[y-am-Wv.

q	 amSnIvkv k¦-e\w {Ia-hn-\n-ta-b-am-Wv. AXm-bXv A, B F¶nh Htc {Iaw DÅ am{Sn-Ivkp-I-fm-sW-

¦nÂ A B B A+ = + .
q	 am{SnIvkv k¦-e\w kwtbm-P-I-amWv. AXm-bXv A,B, C F¶o am{Sn-Ivkp-IÄ Htc {Iaw DÅ-h-bm-sW-

¦nÂ   ( ) ( ),A B C A B C+ + = + +  BIp-¶p.

q	 A F¶ am{Sn-Ivknsâ {Iaw m#n bpw B F¶ am{Sn-Ivknsâ {Iaw n#p bpw BsW-¦nÂ KpW\ 

am{SnIvkv AB bpsS {Iaw m#p F¶v \nÀÆ-Nn-¡mw. 

q	 s]mXp-hmbn am{SnIvkv KpW\w {Iaw hn\n-tabaÃ AXm-bXv  AB BA! .
q	 am{SnIvkv KpW\w kwtbm-P-I-am-Wv. AXm-bXv Ccp-h-ihpw \nÀÆ-Nn-¡m³ km[n-¡p-sa-¦nÂ                

(AB)C = A(BC)   
q	 ( ) , ( ) ( )A A A B A B AB B AandT T T T T T T T

= + = + =, ( ) , ( ) ( )A A A B A B AB B AandT T T T T T T T
= + = + =

q	 AB = BA = I F¦nÂ A, B F¶nh ]c-kv]cw KpW\ hn]-coX am{Sn-Ivkp-I-fm-Wv.

q	 AB = O F¦nÂ A = O AsÃ¦nÂ B = O BIW-sa-¶n-Ã. AXm-bXv cÊ  v iq\y-a-Ãm¯ am{Sn-Ivkp-

I-fpsS KpW-\-^ew iq\y-am-{Sn-Ivkp-IÄ Bbncn¡mw.

\n§Ä¡-dn-bmtam ?

 BZyambn, 2003Â \ÂIs¸« G_Â k½m\-¯nsâ k½m\¯pI 1 aney¬ Ata-cn-¡³ 

tUmfÀ BWv. Cu A´ÀtZiob k½m\w t\mÀthbnse imkv{X ]ÞnX k`bmWv \ÂIp¶Xv. 

Hmtcm hÀjhpw Ht¶m A[n-e-[n-Itam {]ap-J-cmb KWnX imkv{X-Ú³amÀ¡v t\mÀth-bpsS                    

cmPm-hn-\mÂ CXv \ÂI-s¸-Sp-¶p. 

 sNss¶-bnÂ P\n¨ C´y³-þ-A-ta-cn-¡³ KWn-X-im-kv{X-Ú-\mb S.R. {io\n-hmkhÀ²\v, At±-

l-¯nsâ kw`m-hyXm kn²m-´-¯nsâ ASn-Øm\ kw`m-hn-\-IÄ¡v {]tXy-In¨v A[nI hyXn-bm-\-

§-fpsS GIo-I-cW kn²m´w cq]--s¸-Sp-¯n-b-Xn\v 2007 Â G_Â k½m\w \evI-s¸-«p. 
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5.1 apJ-hpc
 \nÀt±-im-¦-Pym-an-Xn AsÃ¦nÂ hntÇ-jI PymanXn F¶Xv                    

\nÀt±im¦ k{¼Zmbw, _oPKWnXw, hniIe\w F¶nhbpsS XXz§Ä 

D]tbmKn¨v PymanXnsb ]Tn¡p¶XmWv. _oP-K-Wn-X ^e§sf Pyman-

Xob coXn-bnÂ hymJym-\n¨v Ahsb X½nÂ _Ôn-¸n-¡p-¶p. {^©v KWn-

X-im-kv{X-Ú\mb sdt\ -tZ-ImÀt¯ _oP-K-WnXw D]-tbm-Kn¨v  Pyman-Xn   

]Tn¡p¶ coXn IsÊ ̄ n. \nÀt±-im-¦-§-fpsS D]-tbmKw KWn-X-im-kv{X-

¯n\v At±lw \ÂInb al-¯mb kw`m-h-\-bmWv. AXv Pym-an-Xn-bnÂ 

hn¹-hm-ß-I-c-amb amäw krjvSn-¨p. At±lw em Pymsa-{SnIv F¶ IrXn 

1637 Â {]kn-²o-I-cn-¨p. Cu {KÙ-¯nÂ At±lw Pyman-Xob {]iv\

s¯ _oP-K-WnX kao-I-c-Wam¡n amän eLq-I-cn¨v Pyman-Xnb coXn-bnÂ    

\nÀ²m-cWw sNbvXp. CtX Ime-L-«-¯nÂ {^©v KWnX imkv{X-Ú-      

\mb ]nbdn Un s^Àamäv \nÀt±-im¦ Pyman-Xn-bnÂ al-¯mb kw`m-h\       

\evIn. 1692 Â PÀ½³ KWnX imkv{X-Ú-\mb  tKm«v{^oUv hnÂslw 

thm¬ se_n\nkv \nÀ-t±-im¦ Pyman-Xn-bnÂ `pPw, \nÀt±im¦w F¶nh 

A`napJs¸Sp¯n.  \nt¡mfkv aptd _SvedpsS A`n{]mb¯nÂ, 

"sSkvImÀ«knsâ hntÇjI PymanXnbpw \yq«³, se_\nkv F¶nhcpsS 

ImÂ¡pekpw BÝcyIcamb KWnXimkv{X coXn hnIkn¸n¨n«pÊ v.”
 9þmw Xc¯nÂ \nÀt±-im-¦ PymanXnbpsS ASnØm\ XXz§fmb 

A£-§Ä, {]X-ew, cÊ  p _nµp-¡-fpsS Øm\-\nÀ®-bw, cÊ  p _nµp-

¡Ä X½n-epÅ  Zqcw F¶nh ]Tn-¨n-«pÊ - v. Cu A[ym-b-¯nÂ \ap¡v 

hn`-P-\-kq-{Xw, {XntIm-W-¯nsâ hnkvXoÀ®w, Nmbvhv, t\Àtc-J-bpsS 

kao-I-cWw F¶nh ]Tn-¡mw.

5.2  hn`-P\kq{Xw

 Xmsg sImSp-¯n-«pÅ {]iv\w \ap¡v ]cn-tim-[n-¡mw.

 A bpw B bpw cÊ  v \K-c-§Ä F¶n-cn-¡s-«. HcmÄ A bnÂ             

\n¶v 60 In.ao. Ing-t¡m«v. bm{X sNbvX tijw 30 In.ao hS-t¡m«v 

bm{X sNbvXv B bnÂ F¯n tNÀ¶p. Hcp sSen-t^m¬ I¼\n PbnÂ 

Hcp tKm]pcw Øm]n-¡m³ Xocp-am-\n-¨p. AXv A, B F¶nh tbmPn¸n-

¡p¶ Zqcs¯ 1:2 F¶ Awi-_-Ô-¯nÂ B´-cn-I-ambn hn`-Pn-¡p-

¶p. Ct¸mÄ tKm]p-c-¯nsâ Øm\w PIÊ  p-]n-Sn-¡mw.

]nbdn Un s^Àamäv

(1601-1665) 
{^m³kv

 17-þmw \qämÊ - nsâ Bcw-`-¯nÂ 
{^©v KWn-X -im-kv{X-Ú-   \mb 
sds\ tZImÀt¯bpw ]nbdn Un 
s^Àamäpw IqSn-bmWv Cu imJ hnI-
kn-¸n-s¨-Sp-¯-Xv. At±lw hntÇ-jI 
Pyman-Xn-bnse ASn-Øm\ XXz-§Ä 

I Êp]nSn-¨p. 

 h{ItcJIfpsS Gähpw 
hepXpw sNdp-Xp-amb \nÀt±-im-¦-
§Ä ImWp-¶-Xn-\pÅ bYmÀ°-

coXn At±lw Is Ê¯n. At±lw               
\nÀt±-im-¦- Pym-an-Xn-bnÂ KW-\o-b-amb 
kw`m-h\ \evIn.

 sdt\ tZImÀ¯-bpsS 'em 
Pymsa-{SnIv ' F¶ IrXnbv¡p ap³               
]mbn s^Àamänsâ amÀ¤ ZÀi-I-amb   

IÊp-]n- Sn¯w 1636 Â Is ¿gp¯p {]
Xn-bmbn {]kn-²o-I-cn-¨p.

\nÀt±-im-¦- Pym-an-Xn

 apJ-hpc

 hn`-P\ kq{Xw

 {XntIm-W-¯n-tâbpw   

 NXpÀ`p-P-¯n-tâbpw

 hnkvXoÀ®w

 t\ÀtcJ

55
No human investigation can be called real science if  it cannot be  

demonstrated mathematically - Leonardo de Vinci

140 ]¯mw Xcw KWnXw
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   aqe-_nµp ‘A’ F¶n-cn-¡s« P(x,y) F¶ _nµp ]cn-K-Wn-¡pI P,B F¶n-h-bnÂ \n¶v x A£-¯n-te¡v 

ew_w hc-bv¡p-I. Ah C,D Â kÔn-¡p-¶p. P bnÂ \n¶v B D bnte¡v hc-bv¡p¶ ew_w E -Â kÔn-

¡p-¶p. 

   AP : PB = 1 : 2 F¶v X¶n«pÊ v

  TPAC , BPET  F¶nh  kZr-i-{Xn-tIm-W-§Ä.   

 (A[ymbw 6, `mKw 6.3 t\m¡pI)

   
PE
AC = 

BE
PC

PB
AP

2
1= =

  ChnsS, 
PE
AC  = 

2
1  

                    
x

x
60

(
-

 = 
2
1      IqSmsX 

BE
PC  = 

2
1

   2x = 60 x-      
y

y
30

(
-

 = 
2
1  

        x = 20.     2y = 30 -  y   (   y = 10.

 `   tKm]p-c-¯nsâ Øm\w P , .20 10^ h   
 apI-fnÂ {]kvXm-hn¨ {]iv\w B[m-c-am¡n s]mXp-hmb hn`-P-\-kq{Xw Bhn-jvIcn¡mw.

 ( , )A x y
1 1

 , ,B x y
2 2^ h F¶o cÊp hyXykvX _nµp-¡sf tbmPn-¸n-¡p¶ tcJm-J-WvUs¯ ,P x y^ h 

F¶ _nµp :l m . F¶ Awi-_-Ô-¯nÂ B´-c-ambn hn`Pn-¡p¶p F¶n-cn-¡s-«.

    AXm-bXv 
PB
AP  =

m
l

 Nn{X-¯nÂ \n¶v, 5.2 
             AF CD OD OC x x

1
= = - = -

         PG DE OE OD x x
2

= = - = -

   IqSmsX,  PF PD FD y y
1

= - = -  

                BG BE GE y y
2

= - = -

  PGBTAFP  ,  PGBT  F¶nh kZr-iy-{Xn-tIm-W-§Ä   

 (A[ymbw 6, `mKw 6.3 t\m¡pI)

            
PG
AF

BG
PF

PB
AP

m
l= = =

 `   
PG
AF  

m
l=                

BG
PF

m
l=  

       (  
x x

x x

2

1

-

-
 

m
l=    (  

y y

y y

2

1

-

-
 

m
l=  

        (  mx mx
1

-  = lx lx
2
-      (  my my

1
-  = ly ly

2
-

    lx mx+  = lx mx
2 1
+    ly my+  = ly my

2 1
+

       (  x = 
l m

lx mx
2 1

+

+
                  (     y = 

l m

ly my
2 1

+

+

O
x

y

F

G

C ED

A
x

y

(
,

)
1

1

B x y( , )2 2

P
(x

,y
)

Nn{Xw 5.2

Nn{Xw. 5.1

A
x

y

y y

C D

E

B(60,30)

P
x

y
( , )

60–x

60–x

60 km

x

3
0

k
m
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 A x y
,1 1^ h, B ,x y

2 2^ h F¶o _nµp-¡sf tbmPn-¸n-¡p¶ tcJm-J-WvUs¯ P F¶ _nµp :l m  

F¶ Awi-_-Ô-¯nÂ B´-c-ambn hn`-Pn-¡p¶ _nµp ,P
l m

lx mx

l m

ly my
2 1 2 1

+

+

+

+
c m  Cu kq{Xs¯             

hn`-P-\-kq{Xw F¶p-]-d-bp-¶p. 

aq¶v _nµp-¡Ä ka-tc-Jo-b-§-fmsW¦nÂ am{Xta Cu hn`-P-\-kq{Xw D]-tbm-Kn¡m³ km[n¡pIbpffq F¶v  

hyà-am-Ip-¶p.

 ^e-§Ä

(i)  ,A x y
1 1^ h , ,B x y

2 2^ h F¶o _nµp-¡sf tbmPn-̧ n-¡p¶ tcJm-J-WvUs¯ P F¶ _nµp :l m  F¶ 

Awi-_-Ô-̄ nÂ _mly-ambn hn -̀Pn-¡p¶ _nµp P ,
l m

lx mx

l m

ly my
2 1 2 1

-

-

-

-
c m. ChnsS 

m
l  EW-am-Wv. 

(ii)  AB bpsS a[y-_nµp

 AB bpsS a[y-_nµp 'M' F¦nÂ, AB sb M F¶ _nµp 1:1 Awi-_-Ô-̄ nÂ B -́c-ambn                                             

 hn -̀Pn-¡p-¶p.

  l = 1, m = 1 F¶n-hsb hn -̀P\ kq{X-̄ nÂ Btcm-]n-̈ mÂ,

   AB bpsS a[y-_nµp  M ,
x x y y

2 2
2 1 2 1
+ +

c m.

A ,x y
1 1^ h , ,B x y

2 2^ h F¶o _nµp-¡sf tbmPn-̧ n-¡p¶ tcJm-JWvU¯nsâ a[y-_nµp  

,
x x y y

2 2
1 2 1 2
+ +

c m.

(iii)  {XntIm-W-¯nsâ tI{µIw

 ABCT  bpsS ioÀj-§Ä ,A x y
1 1^ h, ,B x y

2 2^ h , ,C x y
3 3^ h F¶v         

]cn-K-Wn-¡pI.  AD, BE , CF F¶nh  ABCT bpsS a[y-a-§Ä F¶n-cn-¡s«.

Hcp {XntIm-W-̄ nsâ a[y-a-§Ä Hcp _nµp-hnÂ {]Xn-tO-Zn-¡p-¶p. B     

{]Xn-tO-Z-_n-µp-hns\ tI{µIw F¶p ]d-bp-¶p.  
  ABCT bpsS tI{µIw G(x , y) F¶n-cn-¡s«.

 BCbpsS a[y-_nµp  D ,
x x y y

2 2
2 3 2 3
+ +

c m

 Hcp {XntIm-W-̄ nsâ khn-ti-j-X-b-\p-k-cn v̈ tI{µIw G, a[yaw AD sb 

 2:1 F¶ Awi-_-Ô-̄ nÂ B -́c-ambn hn -̀Pn-¡p-¶p.

 `  hn -̀P\ kq{Xw D]-tbm-Kn-̈ v, 

 tI{µIw G(x , y)     = G ,

x x
x

y y
y

2 1

2
2

1

2 1

2
2

12 3

1

2 3

1

+

+
+

+

+
+

^
^

^
^f

h
h

h
h p 

    = G ,
x x x y y y

3 3
1 2 3 1 2 3
+ + + +

c m

Nn{Xw. 5.3
B

A

F

1

2

D C

E

G
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            , , , ,x y x y x yand
1 1 2 2 3 3^ ^ ^h h h, , , , ,x y x y x yand

1 1 2 2 3 3^ ^ ^h h h  F¶o ioÀj-§-fpÅ {XntIm-W-̄ nsâ tI{µIw

  ,
x x x y y y

3 3
1 2 3 1 2 3
+ + + +

c m. 

DZmlcWw 5.1      

 A ,3 0^ h , B ,1 4-^ h F¶o _nµp-¡sf tbmPn-̧ n¡p¶ tcJmJ-WvU-̄ nsâ a[y-_nµp Im-Wp-I.

\nÀ²m-cWw   ,x y
1 1^ h , ,x y

2 2^ h F¶o _nµp-¡sf tbmPn-̧ n¡p¶ tcJmJ-WvU-̄ nsâ a[y-_nµp M(x , y)

            M(x , y) = M ,
x x y y

2 2
1 2 1 2
+ +

c m 

 `    ,3 0^ h , ,1 4-^ h F¶o _nµp-¡sf tbmPn-̧ n¡p¶ tcJmJ-WvU-̄ nsâ a[y-_nµp

     M(x , y ) =  M ,
2

3 1
2

0 4- +` j = M ,1 2^ h.

DZmlcWw 5.2

  (3 , 5),(8 , 10) F¶o _nµp-¡sf tbmPn-̧ n-¡p¶ tcJm-J-WvUs¯ 2:3 F¶ Awi-_-Ô-̄ nÂ B -́c-

ambn hn -̀Pn-¡p¶ _nµp- Im-Wp-I. 

\nÀ²m-cWw   ,A 3 5^ h, ,B 8 10^ h F¶n-cn-¡s«. 

 P(x,y) F¶ _nµp AB sb 2 :3. 

F¶ Awi-_-Ô-̄ nÂ B -́c-ambn hn -̀Pn-¡p-¶p.

hn -̀P\ kq{Xw A\p-k-cn v̈ 

 P(x , y) = P ,
l m

lx mx

l m

ly my
2 1 2 1

+

+

+

+
c m 

 ChnsS 3, 5, 8 , 10x y x y
1 1 2 2
= = = = , ,l m2 3= =  

  `  P(x , y) = P ,
2 3

2 8 3 3

2 3

2 10 3 5

+

+

+

+^ ^ ^ ^
c

h h h h
m  = P(5 , 7)                   

DZmlcWw 5.3

 A(-3, 5), B ( 4, -9) F¶o _nµp¡sf tbmPn-̧ n-¡p¶ tcJm-J-WvUs¯ P(-2 , 3) F¶ _nµp 

B -́c-ambn GXv Awi-_-Ô¯nÂ hn -̀Pn-¡p¶p ? 

\nÀ²m-cWw  X¶n-«pÅ _nµp-¡Ä ,A 3 5-^ h, ,B 4 9-^ h. 

P (-2 , 3) F¶ _nµp AB sb :l m  F¶ Awi-_-Ô-̄ nÂ B -́c-ambn hn -̀Pn-¡p¶p F¶n-cn-¡s«. 

hn -̀P-\-kq{Xw D]-tbm-Kn-̈ v, 

  P ,
l m

lx mx

l m

ly my
2 1 2 1

+

+

+

+
c m= P(-2, 3)                                              (1)

          3, 5, 4, 9x y x y
1 1 2 2
=- = = =- .

l m

P B(4,-9)A(-3,5) (-2,3)

Nn{Xw. 5.6

P B –( 1,4)A(3, 0) ( )x, yM(x, y)

Nn{Xw. 5.4

l m

P B(8,10)A(3, 5) ( )x, y

Nn{Xw. 5.5

2 3
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A

1 2

P B(-2,-3)
Nn{Xw. 5.8

A(4, –1)

A(4,-1) P Q B(-2,-3)
Nn{Xw. 5.7

A(4, –1)

A(4,-1)

2 1

Q B(-2,-3)
Nn{Xw. 5.9

A(4, –1)

Ipdn¸v

            (1) ,
l m

l m

l m

l m4 3 9 5
(

+

+ -

+

- +^ ^ ^ ^
c

h h h h
m = (-2, 3)

 x \nÀt±-im-¦-§sf Xmc-Xayw sNbvXmÂ,

    
l m
l m4 3
+
-  = 2-

           (  6l  = m

   
m
l  = 

6
1

           i.e., l : m = 1 : 6

 Bb-Xn-\mÂ,  AB sb P F¶ _nµp B -́c-ambn hn -̀Pn-¡p¶ Awi-_Ôw 1:6 BIp-¶p

 (i) taÂ -̧dª DZm-l-c-W-̄ nÂ\n-¶v, y \nÀt±-im-¦-§sf Xmc-X-ay-s -̧Sp-̄ n-bmepw Awi-_Ôw e`n-¡p-¶p. 

 (ii) aq¶p _nµp-¡Ä ka-tc-Jo-b-§-sf-¦nÂ, x\nÀt±-im-¦-§Ä, y \nÀt±-im-¦-§Ä F¶nh XmcXayw sNbvXmÂ 

In-«p¶ Awi-_-Ô-§Ä Xpey-am-bn-cn¡pw.

 (ii) X¶n-«pÅ _nµp tcJm-J-WvUs¯ :l m  F¶ Awi-_-Ô-̄ nÂ B -́c-ambn hn -̀Pn-¡p-¶p F¦nÂ  
m
l

[\-am-Wv.   
 (iii) X¶n-«pÅ _nµp tcJmJ-WvUs¯ :l m  F¶ Awi-_-Ô-̄ nÂ _mly-ambn hn -̀Pn-¡p¶p F¦nÂ   

m
l

EW-am-Wv.

DZmlcWw 5.4

 ,4 1-^ h, ,2 3- -^ hF¶o _nµp-¡sf tbmPn-̧ n-¡p¶ tcJm-J-WvUs¯ aq¶v Xpey-̀ m-K-§-fmbn                   

hn -̀Pn-¡p¶ _nµp-¡Ä ImWpI.

\nÀ²m-cWw  A(4,-1), B(-2,-3) F¶n-cn-¡s«

 P(x,y), Q(a,b) F¶nh AP PQ QB= =  

F¶ coXn-bnÂ hn -̀Pn-¡p¶p F¶n-cn-¡s«. AXm-bXv P F¶ 

_nµp AB sb 1:2 F¶ Awi-_-Ô-̄ nÂ B -́c-ambn                                                                     hn -̀

hn -̀Pn-¡p-¶p. Q F¶ _nµp AB sb 2:1 F¶ 

Awi-_-Ô-̄ nÂ B -́c-ambn hn -̀Pn-¡p¶p.             

hn -̀P-\-kq{Xw A\p-k-cn-̈ v, 

  P ,
1 2

1 2 2 4

1 2

1 3 2 1

+

- +

+

- + -^ ^ ^ ^
c

h h h h
m    

 Q ,
2 1

2 2 1 4

2 1

2 3 1 1

+

- +

+

- + -^ ^ ^ ^
c

h h h h
m

 ( , ) ,P x y P
3
2 8

3
3 2( = - + - -` j ,   ( , ) ,Q a b Q

3
4 4

3
6 1= - + - -` j

                     = ,P 2
3
5-` j                               = ,Q 0

3
7-` j.

 PB bpsS a[y-_nµp Q hpw AQ sâ a[y-_nµp Pbpw BsW-¶Xv {i²n-¡p-I.
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DZmlcWw 5.5

 A(4, -6), B(3,-2) , C(5, 2) F¶o- ioÀj§fpff {XntIm-W-̄ nsâ tI{µIw ImWpI.

\nÀ²m-cWw   ,x y
1 1^ h , ,x y

2 2^ h, ,x y
3 3^ h F¶o- -ioÀj§fpff {XntIm-W-̄ nsâ tI{µIw.  

     G(x , y) = G ,
x x x y y y

3 3
1 2 3 1 2 3
+ + + +

c m.

ChnsS  ( , ) (4, 6) , ( , )x y x y
1 1 2 2

= -  (3, 2), ( , ) (5 , 2)x y
3 3

= - =

`  , , ,4 6 3 2- -^ ^h h, (5, 2) F¶o- ioÀj§fpff {XntIm-W-̄ nsâ tI{µIw.

             

            G(x , y) =  G ,
3

4 3 5
3

6 2 2+ + - - +` j 

     =  G ,4 2-^ h.

DZmlcWw 5.6

     Hcp kmam-́ -cn-I-̄ nsâ ioÀj-§Ä bYm-{Iaw  , , , ,7 3 6 1^ ^h h ,8 2^ h, ,p 4^ h. F¦nÂ p bpsS aqeyw ImWpI

\nÀ²m-cWw kmam-́ -cn-I-̄ nsâ ioÀj-§Ä A ,7 3^ h, , , ,B C6 1 8 2^ ^h h, ,D p 4^ hF¶n-cn-¡s«.

Hcp kmam-́ -cn-I-̄ nsâ hnIÀ®-§Ä ]c-kv]cw ka-̀ mKw sN¿p-¶p.

`   AC , BD F¶o hnIÀ®-§-fpsS a[y-_n-µp-¡Ä kwK-an-¡p-¶p. 

AXm-bXv            ,
2

7 8
2

3 2+ +` j  = ,
p

2
6

2
1 4+ +c m

                  (        ,
p

2
6

2
5+

c m =  ,
2
15

2
5` j

  x \nÀt±-im-¦-§sf Xmc-Xay-s -̧Sp-̄ n-bmÂ

          p
2

6 +     = 
2
15

   p`   = 9

DZmlcWw 5.7

 A(4 , 0) , B(0 , 6)F¶o _nµp-¡sf tbmPn-̧ n-¡p¶ tcJm-J-WvU-̄ nsâ a[y-_nµp C bpw aqe-_nµp         

O bpw F¦nÂ 3OABbpsS FÃm ioÀj-I-§-fnÂ \n¶pw Xpey-Zq-c-̄ n-emWv C F¶v sXfn-bn-¡p-I.

\nÀ²m-cWw  AB bpsS a[y-_nµp   ,C
2

4 0
2

0 6+ +` j = C ,2 3^ h

  ( , ), ( , )P x y Q x y
1 1 2 2

  F¶nh X½n-epÅ AIew =  ( ) ( ) .x x y y
1 2

2

1 2

2

- + -

   AXn\mÂ O ,0 0^ h, C ,2 3^ h F¶o _nµp-¡Ä X½n-epÅ AIew

          OC  = 2 0 3 02 2- + -^ ^h h  = 13 .  

  A ,4 0^ h , ,C 2 3^ h F¶o _nµp-¡Ä X½n-epÅ AIew

  AC  = 2 4 3 02 2- + -^ ^h h  = 4 9+  = 13

B(3,-2)

A(4,-6)

C(5,2)

G

D

F E

Nn{Xw. 5.10

B(6,1)A(7,3)

C(8,2)D(P,4)

Nn{Xw. 5.11

D(p,4)
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O

B

x

y

A(4,0)

(0,6)

C

Nn{Xw. 5.12

Ipdn¸v

 B ,0 6^ h , ,C 2 3^ h F¶o _nµp-¡Ä X½n-epÅ AIew

  BC  = 2 0 3 62 2- + -^ ^h h  = 4 9+  = 13

 `  OC = AC = BC
`   3OABbpsS ioÀj-I§-fnÂ \n¶v C Xpey-Zq-c-̄ n-emWv.

 

     Hcp ka-tImW-{XntImW¯nsâ IÀ®-̄ nsâ a[y-_n-µp,- B {XntImW¯nsâ ]cnhr¯ tI{µambncn¡pw.

          A`ymkw 5.1
1.  Xmsg X¶n«pff _nµp-¡sf tbmPn-̧ n-¡p¶ tcJm-J-WvU-̄ nsâ a[y-_n-µp -Im-WpI. 
           (i)  ,1 1-^ h,  ,5 3-^ h              (ii)  aqe-_n-µp,  ,0 4^ h

2.  Xmsg X¶ ioÀj--§-tfmSp IqSnb {XntIm-W-̄ nsâ tI{µIw ImWpI.

  (i)  , , , ,1 3 2 7 12 16and -^ ^ ^h h h, , , , ,1 3 2 7 12 16and -^ ^ ^h h h      (ii)   , , , ,3 5 7 4 10 2and- - -^ ^ ^h h h, , , , ,3 5 7 4 10 2and- - -^ ^ ^h h h

3.  Hcp hr -̄̄ nsâ tI{µw (-6,4). hr -̄̄ nsâ hymk-̄ nsâ Hcp A{K-_nµp aqe-_nµp F¦nÂ atä A{K- 

_nµp ImWpI.

4.  Hcp {XntIm-W-̄ nsâ tI{µIw (1,3). cÊ p ioÀj--§Ä (-7,6), (8,5). F¦nÂ aq¶m-as¯ ioÀjw 

ImWpI.

5.  hn -̀P\ kq{Xw D]-tbm-Kn v̈ A(1,0), B(5,3), C(2,7) , D(-2, 4) F¶o _nµp-¡Ä Hcp                          

kmam-́ -cnIw cq]o-I-cn-¡p¶p F¶p sXfn-bn-¡pI. 

6.  (3,4), (-6,2) F¶o _nµp-¡sf tbmPn-̧ n-¡p¶ tcJm-J-WvUs¯ 3:2 F¶ Awi-_-Ô-̄ nÂ _mly-ambn 

hn -̀Pn-¡p¶ _nµp-hnsâ \nÀt±-im-¦-§Ä ImWpI.

7. (-3,5), (4,-9) F¶o _nµp-¡sf tbmPn-̧ n-¡p¶ tcJm-J-WvUs¯ 1:6 F¶ Awi-_-Ô-̄ nÂ B -́c-

ambn hn -̀Pn-¡p¶ _nµp ImWpI.

8.  A (-6,-5), B (-6, 4) F¶o cÊ p _nµp-¡sf tbmPn-̧ n-¡p¶ tcJm-J-WvU-̄ nse Hcp _nµphmWv 

P.   AP = 
9
2  AB F¦nÂ PF¶ _nµp- Im-Wp-I.

9.  A(2,- 2), B(-7, 4)F¶o _nµp-¡sf tbmPn-̧ n-¡p¶ tcJm-J-WvUs¯ 3 Xpey-̀ m-K-§-fmbn hn -̀Pn-

¡p¶ _nµp¡Ä ImWpI.

10. A(-4 ,0) , B (0,6) F¶o _nµp-¡sf tbmPn-̧ n-¡p¶ tcJm-J-WvUs¯ 4 Xpey-̀ m-K-§-fmbn hn -̀Pn-¡p¶ 

_nµp-¡Ä ImWpI.

11.  (6, 4) , (1,-7) F¶o _nµp-¡sf tbmPn-̧ n-¡p¶ tcJm-J-WvUs¯ x A£w hn -̀Pn-¡p¶ Awi-_Ôw 

ImWpI.

12.  (-5, 1) , (2 , 3) F¶o _nµp-¡sf tbmPn-̧ n-¡p¶ tcJm-J-WvUs¯ y A£w hn -̀Pn-¡p¶                     

Awi-_Ôhpw hn -̀Pn-¡p¶ _nµphpw -Im-WpI.

13.  Hcp {XntIm-W-̄ nsâ ioÀj--§Ä (1, -1) , (0, 4), (-5, 3) F¦nÂ a[y-a-§-fpsS \ofw ImWpI.
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O

A x y( , )1 1

C x y( , )3 3

x

y

y1

x3

x1

x2

y3y2

E FD

Nn{Xw.  5.13

Ipdn¸v

5.3  {XntIm-W-¯nsâ hnkvXoÀ®w   
        hi-§Ä X¶mÂ {XntIm-W-̄ nsâ hnkvXoÀ®w F§s\ IW-¡m¡mw F¶v \n§Ä ap¼v ]Tn-̈ n-«pÊ - v. Ct¸mÄ 

Hcp {XntIm-W-̄ nâ ioÀj-§-fpsS \nÀt±-im-¦-§Ä X¶mÂ hnkvXoÀ®w IÊp-]n-Sn-¡m³ \n§Ä¡v Ign-bptam ? 

  ABCT  bpsS ioÀj-§Ä , , , ,A x y B x y C x yand
,1 1 2 2 3 3^ ^ ^h h h , , , ,A x y B x y C x yand

,1 1 2 2 3 3^ ^ ^h h hF¶n-cn-¡s«.

 x A£-̄ n\v ew_-ambn AD, BE, CF hc-bv¡pI.

 Nn{X-w  5.13 Â \n¶v   ED = x x
1 2
- ,  DF x x

3 1
= -  ,

      EF x x
3 2

= - . 

 ABCT  bpsS hnkvXoÀ®w

   =  ABED  F¶ ew_-I-̄ nsâ hnkvXoÀ®w

      + ADFC F¶ ew_-I-̄ nsâ hnkvXoÀ®w

     -  BEFC F¶ ew_-I-̄ nsâ hnkvXoÀ®w

          = BE AD ED AD CF DF BE CF EF
2
1

2
1

2
1+ + + - +^ ^ ^h h h

          = y y x x y y x x y y x x
2
1

2
1

2
1

2 1 1 2 1 3 3 1 2 3 3 2
+ - + + - - + -^ ^ ^ ^ ^ ^h h h h h h

          = }x y x y x y x y x y x y x y x y x y x y x y x y
2
1

1 2 2 2 1 1 2 1 3 1 1 1 3 3 1 3 3 2 2 2 3 3 2 3
- + - + - + - - + - +"

`    ABCT  bpsS hnkvXoÀ®w = x y y x y y x y y
2
1

1 2 3 2 3 1 3 1 2
- + - + -^ ^ ^h h h" , 

          , , , ,A x y B x y C x yand
,1 1 2 2 3 3^ ^ ^h h h , , , ,A x y B x y C x yand

,1 1 2 2 3 3^ ^ ^h h hF¶o ioÀj-§-fpÅ 
 ABCT  bpsS hnkvXoÀ®w =  x y y x y y x y y

2
1

1 2 3 2 3 1 3 1 2
- + - + -^ ^ ^h h h" , N.am{XIÄ

  {XntIm-W-̄ nsâ ioÀj§sf Xmsg X¶ coXnbnÂ FgpXnbpw hnkvXoÀ®w 

  IÊp]nSn¡mw.   x y x y x y x y x y x y
2
1

1 2 1 3 2 3 2 1 3 1 3 2
- + - + -" , N.- am{XIÄ

   (AsÃ¦nÂ)      ( )x y x y x y x y x y x y
2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ h$ .N.-am{XIÄ

 Nn{X cqt]W apI-fnÂ {]kvXm-hn¨ kq{Xs¯ Ffp-̧ -̄ n-se-gp-Xmw. 

ABCT  bpsS A ,x y
1 1^ h, B , ,x y C x yand

2 2 3 3^ ^h h, , ,x y C x yand
2 2 3 3^ ^h h  F¶o ioÀj-§sf FXnÀ LSn-Im-c -Zn-i-bnÂ FSp v̄                  

\nc-bnÂ Fgp-Xn-bmÂ  

   x

y

x

y

x

y

x

y2
1 1

1

2

2

3

3

1

1

) 3 

    sImÊ v ImWn-̈ n-cn-¡p-¶ ,x y x y x yand
1 2 2 3 3 1

,,x y x y x yand
1 2 2 3 3 1

 F¶o KpW\^e-§sf Iq«p-I.    

 hoÊpw   sImÊ v ImWn-̈ n-cn-¡p-¶ ,x y x y x yand
2 1 3 2 1 3

, ,x y x y x yand
2 1 3 2 1 3

F¶o KpW-\-̂ -e-§sf  Iq«p-I. 
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O

A(x ,y )1 1

C x ,y( )3 3

x

y

L PM N

Nn{Xw. 5.14

Ipdn¸v

BZy XpI-bnÂ \n¶pw c Êm-as¯ XpI Ipdbv¡pI.  CXnÂ \n¶pw       

  ( )x y x y x y x y x y x y
2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ h$ . In«p¶p.

  {XntIm-W-̄ nsâ hnkvXoÀ®w ImWp-¶-Xn\v Xmsg ]d-bp¶ \ne-IÄ D]-tbm-K-{]-Z-am-Wv.

 (i)  _nµp-¡sf IcSv Nn{X-̄ nÂ AS-bm-f-s -̧Sp-̄ pI.

 (ii)  ioÀj--§sf FXnÀL-Sn-Im-c-Zn-i-bnÂ FSp-¡pI. AsÃ-¦nÂ hnkvXoÀ®w EW-kw-Jy-bm-bn-cn¡pw.

 (iii) ABCT  bpsS hnkvXoÀ®w = ( )x y x y x y x y x y x y
2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ h$ . F¶ kq{Xw

            D]-tbm-Kn v̈  {XntIm-W-̄ nsâ hnkvXoÀ®w IÊp]nSn¡pI.

5.4  aq¶p _nµp-¡-fpsS ka-tc-JobX 

 Hcp Xe-̄ n-epÅ aqt¶m AXn-e-[n-Itam _nµp-¡Ä- Hcp t\Àtc-J-bnÂ ØnXn- sN-¿p-¶p-sh-¦nÂ Ahsb 

ka-tc-Job _nµp-¡Ä F¶p ]d-bmw.

 asämcp hn[-̄ nÂ ]d-ªmÂ , , , ,A x y B x y C x yand
1 1 2 2 3 3^ ^ ^h h h, , , , ,A x y B x y C x yand

1 1 2 2 3 3^ ^ ^h h hF¶o _nµp-¡-fnÂ cÊ p _nµp-¡sf 

tbmPn-̧ n¡p¶ tcJm-J-WvU-̄ nÂ aq¶m-as¯ _nµp ØnXn sN¿p-¶p-sh-¦nÂ Ah ka-tc-Jo-b-§Ä F¶p ]d-bmw.  
 , , , ,A x y B x y C x yand

1 1 2 2 3 3^ ^ ^h h h, , , , ,A x y B x y C x yand
1 1 2 2 3 3^ ^ ^h h hF¶o aq¶p_nµp¡fpw ka-tc-Jo-b-§Ä F¶v k¦Â¸n-¡pI Ahbv¡v 

Hcp {XntImWw cq]o-I-cn-¡m³ Ign-bp¶nÃ. AXp-sImÊ v  3ABC bpsS hnkvXoÀ®w ]qPyw BIp-¶p.  
 AXm-b-Xv,   x y x y x y x y x y x y

2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ ^h h" , =  0

           (  x y x y x y
1 2 2 3 3 1

+ + = x y x y x y
2 1 3 2 1 3

+ +  

 CXnsâ hn]-co-Xhpw icn-sb¶v sXfn-bn-¡m³ Ignbpw.       

 AXp-sImÊ v ABC3  bpsS hnkvXoÀ®w  = O+A, B,C ka-tc-Job _nµp-¡Ä.     

5.5  NXpÀ`p-P-¯nsâ hnkvXoÀ®w 
        A , , , , , ,x y B x y C x y D x yand

1 1 2 2 3 3 4 4^ ^ ^ ^h h h h, , , , , , ,x y B x y C x y D x yand
1 1 2 2 3 3 4 4^ ^ ^ ^h h h h  F¶nh NXpÀ`pPw ABCD bpsS ioÀj-§Ä F¶n-cn-¡s-«. 

 NXpÀ`pPw  ABCD bpsS hnkvXoÀ®w = ABDT  bpsS hnkvXoÀ®w + BCDT  bpsS hnkvXoÀ®w

 x y x y x y x y x y x y
2
1

1 2 2 4 4 1 2 1 4 2 1 4
= + + - + +^ ^h h" ,

  ( )x y x y x y x y x y x y
2
1

2 3 3 4 4 2 3 2 4 3 2 4
+ + + - + +^ h" ,

`   NXpÀ`pPw  ABCD bpsS hnkvXoÀ®w 

 = x y x y x y x y x y x y x y x y
2
1

1 2 2 3 3 4 4 1 2 1 3 2 4 3 1 4
+ + + - + + +^ ^h h" ,

    AsÃ¦nÂ

  x x y y x x y y
2
1

1 3 2 4 2 4 1 3
- - - - -^ ^ ^ ^h h h h" , N.am{XIÄ

Nn{X cqt]W apI-fnÂ {]kvXm-hn¨ kq{Xs¯ Ffp-̧ -̄ n-se-gpXmw. 
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A ,x y
1 1^ h, B , , ,x y C x y

2 2 3 3^ ^h h , D ,x y
4 4^ h F¶o ioÀj-§sf FXnÀLSn-Im-c-Zn-i-bnÂ \nc-bmbn Fgp-Xn-bmÂ

  x

y

x

y

x

y

x

y

x

y2
1 1

1

2

2

3

3

4

4

1

1

) 3

 CXnÂ \n¶v Bh-iy-s¸« kq{Xw Xmsg ]d-bp-¶-hn[w e`n-¡p-¶p. 

NZpÀ`pPw  ABCD bpsS hnkvXoÀWw    

 = x y x y x y x y x y x y x y x y
2
1

1 2 2 3 3 4 4 1 2 1 3 2 4 3 1 4
+ + + - + + +^ ^h h" ,N.am{XIÄ

DZmlcWw 5.8

 (1, 2), (-3 , 4), (-5 ,-6) F¶o ioÀj--§-fpÅ {XntIm-W-̄ nsâ     

hnkvXoÀ®w ImWpI

\nÀ²m-cWw  _nµp-¡sf IcSv Nn{X-̄ nÂ AS-bm-f-s -̧Sp¯n {Ia-̄ nÂ     

    FSp-¡pI

    A(1 , 2), B(-3 , 4) , C (–5, –6)F¶nh 

{XntIm-W-̄ nsâ ioÀj-§Ä F¶n-cn-¡s«.

  3ABC bpsS hnkvXoÀ®w

 = ( )x y x y x y x y x y x y
2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ h$ .

 =  
2
1 4 18 10 6 20 6+ - - - - -^ ^h h" ,                   

2
1 1

2

3

4

5

6

1

2

- -

-
) 3

 = 
2
1 12 32+" , = 22. N.am{XIÄ                          ChnsS :

 DZmlcWw 5.9

 ABCT  bpsS hnkvXoÀ®w 68 N.am. BWv. ioÀj--§Ä bYm-{Iaw A(6 ,7), B(-4 , 1) , C(a , –9) 
F¦nÂ a bpsS aqeyw ImWpI.

\nÀ²m-cWw  3ABC bpsS hnkvXo®w

 a a
2
1 6 36 7 28 54+ + - - + -^ ^h h" ,= 68     ChnsS : a

2
1 6

7

4

1 9

6

7

-

-
) 3

  a a42 7 82( + - -^ ^h h = 136              

          6a(  = 12             `    a 2=

DZmlcWw 5.10

 A(2 , 3), B(4 , 0), C(6, -3) F¶o _nµp-¡Ä ka-tc-JobamsW¶v sXfn-bn-¡pI.

\nÀ²m-cWw  3ABCD  bpsS hnkvXo®w

    = 
2
1 0 12 18 12 0 6- + - + -^ ^h h" ,    ChnsS :

2
1 2

3

4

0

6

3

2

3-
) 3

                                 = 
2
1 6 6-" , = 0.

 `  X¶n-«pÅ _nµp-¡Ä ka-tc-Jo-b-§-fm-Wv.

Nn{Xw 5.15

x

B(–3, 4)

C(–5, –6)

O

A(1, 2)

y

x

y

x

y

x

y

x

y

x

y2
1 1

1

2

2

3

3

4

4

1

1

) 3
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DZmlcWw 5.11 

,a 0^ h, , b0^ h, F¶o _nµp-¡sf tbmPn-̧ n-¡p¶ tcJm-J-WvU-̄ nse Hcp _nµp-hmWv  P ,x y^ hF¦nÂ {XntIm-

W-̄ nsâ hnkvXoÀ®w ImWp¶ kq{Xw D]-tbm-Kn v̈ 
a
x

b
y

1+ = , a = 0! , b 0!  F¶v sXfn-bn-¡pI

\nÀ²m-cWw  ,x y^ h, ,a 0^ h, , b0^ h F¶o _nµp-¡p-IÄ ka-tc-Jo-b-§-fmWv.

  `   {XntIm-W-̄ nsâ hnkvXoÀ®w   = 0 

            (           ab – bx – ay = 0            ChnsS: a

b

x

y

a

2
1

0

0

0
' 1

  `                    bx ay+  = ab

    a  0! , b 0! , ab sImÊ v Ccp-h-i-§fpw lcn-̈ mÂ

   
a
x

b
y

+  = 1

DZmlcWw 5.12

 (-4, -2), (-3, -5), (3, -2) , (2 , 3) F¶o ioÀj-§-fpÅ 

NXpÀ`p-P-̄ nsâ hnkvXoÀ®w ImWpI. 

\nÀ²m-cWw   X¶n-«pÅ _nµp-¡sf IcSv Nn{X-̄ nÂ Ipdn v̈ ioÀj--§Ä 

FXnÀL-Sn-Im-c-Zn-i-bnÂ FSp-¡pI. 

 A(-4, -2), B(-3, -5), C(3, -2), D(2, 3) F¶n-cn-¡-s«.

NpXpÀ`pPw ABCD bpsS hnkvXoÀ®w

 = 
2
1 20 6 9 4 6 15 4 12+ + - - - - -^ ^h h" ,

 = 
2
1 31 25+" , = 28 N.am{XIÄ                     2

1 4

2

3

5

3

2

2

3

4

2

-

-

-

- -

-

-
) 3

A`ymkw  5.2

1.  Xmsg X¶n-«pÅ ioÀj-§-fpÅ {XntIm-W-̄ nsâ hnkvXoÀ®w ImWpI.

 (i)   (0, 0), (3, 0) , (0, 2)  (ii)  (5, 2), (3, -5) , (-5, -1)

 (iii) (-4, -5), (4, 5) , (-1, -6)

2. {XntIm-W-̄ nsâ ioÀj-§fpw hnkvXoÀ®hpw Xmsg sImSp-̄ n-cn-¡p-¶p. Hmtcm¶nepw a bpsS aqeyw 

ImWpI

    ioÀj-§Ä              hnkvXoÀ®w (N.-am.)   
  (i)   aqe-_nµp, (4, a), (6, 4)   17 

  (ii)  (a, a), (4, 5), (6,-1)     9

  (iii) (a, -3), (3, a), (-1,5)       12

O
x

y

A
–

–

(
4,

2)

B – –( 3, 5)

D(2, 3)

C ,(3 –2)

Nn{Xw. 5.16

ChnsS:
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i

O
x

y

l

Nn{Xw. 5.17
A

{i²nt¡Êh

\nÀÆ-N\w

3. Xmsg X¶n-«pÅ _nµp-¡Ä ka-tc-Jo-b-§-fmtWm F¶p ]cn-ti-m[n-¡pI.

 (i)  (4, 3), (1, 2) , (-2, 1)                      (ii) (-2, -2), (-6, -2),  (-2, 2)
 (iii) 

2
3 ,3-` j,(6, -2) , (-3, 4)

4. Xmsg X¶n-«pÅ _nµp-¡Ä ka-tc-Jo-b-§-sf¦nÂ  k bpsS aqeyw ImWpI.

 (i)   (k, -1), (2, 1) , (4, 5)      (ii) , , , ,and k2 5 3 4 9- -^ ^ ^h h h, , , , ,and k2 5 3 4 9- -^ ^ ^h h h

 (iii) , , , ,andk k 2 3 4 1-^ ^ ^h h h, , , , ,andk k 2 3 4 1-^ ^ ^h h h

5. Xmsg sImSp-̄ n-«pÅ ioÀj-§-fpÅ NXpÀ`p-P-̄ n-sâ hnkvXoÀ®w ImWpI. 
 (i) , , , , , ,and6 9 7 4 4 2 3 7^ ^ ^ ^h h h h, , , , , , ,and6 9 7 4 4 2 3 7^ ^ ^ ^h h h h  (ii) , , , , , ,and3 4 5 6 4 1 1 2- - - -^ ^ ^ ^h h h h, , , , , , ,and3 4 5 6 4 1 1 2- - - -^ ^ ^ ^h h h h

 (iii) , , , , , ,and4 5 0 7 5 5 4 2- - - -^ ^ ^ ^h h h h, , , , , , ,and4 5 0 7 5 5 4 2- - - -^ ^ ^ ^h h h h

6.  , , ( , ) ,h a b k0 0and^ ^h h, , , ( , ) ,h a b k0 0and^ ^h h F¶o aq¶p _nµp¡Ä Hcp t\Àtc-J-bn-em-sW-¦nÂ {XntIm-W-̄ nsâ hnkvXoÀ®w 

ImWp¶ kq{Xw D]-tbm-Kn v̈  1, , 0
h
a

k
b h kwhere !+ =1, , 0

h
a

k
b h kwhere !+ =  F¶v sXfnbn-¡pI.

7. , , , ,and0 1 2 1 0 3-^ ^ ^h h h, , , , ,and0 1 2 1 0 3-^ ^ ^h h h F¶o ioÀj--§-fpÅ {XntIm-W-̄ nsâ hi-§-fpsS a²y-_n-µp-¡Ä                    

 sImÊpÊm-Ip¶ {XntIm-W-̄ nsâ hnkvXoÀ®w ImWp-I. cÊp {XntIm-W-§-fpsSbpw hnkvXoÀ®-§fpsS 

Awi-_Ôw ImWp-I. 

5.6  t\ÀtcJIÄ

5.6.1  sNcn-hp-tIm¬

 t\ÀtcJ l \pw x A£¯nsâ [\Znibv¡pw CSbnepff tImWns\ sNcn-hp-tIm¬ 

F¶p ]d-bp-¶p. (Cu tImWns\ FXnÀLSnImc ZnibnÂ Aft¡ÊXmWv).

  Hcp t\Àtc-J-bpsS sNcn-hp-tIm¬  i  F¦nÂ
(i) 0 # #ic 180c 
(ii) Xnc-Ýo\ tcJ-bpsS sNcn-hp-tIm¬ 0 180ori= c c AsÃ-¦nÂ 0 180ori= c c . ew_-tc-J-bpsS 
 sNcn-hp-tIm¬ 90i=

%  
      (iii)   Bcw`¯nÂ,  x A£-̄ nÂ Dff Hcp t\ÀtcJ x A£-̄ nse Hcp \nÝnX _nµp A bnÂ \n¶v  

 FXnÀ LSn-Im-c-Zn-i-bnÂ Npän Ah-km\w x A£-̄ nÂ Xs¶ F¯p-¶p. t\Àtc-J-bpsS BZy-L-«- 
 ¯nse sNcn-hp-tIm¬ 00 bpw Ah-km\ L«-̄ nse sNcn-hp-tIm¬ 1800 bpw BIp-¶p. 

      (iv)   x A£-̄ n\p ew_amb t\ÀtcJIsf t\Àew_ tcJIÄ F¶p ]dbp¶p. A{]Imcw ew_  

 aÃm¯ t\ÀtcJIsf t\Àew_aÃm¯ tcJIÄ F¶p ]dbp¶p.

5.6.2  Hcp t\Àtc-J-bpsS Nmbvhv 

 ew_-a-Ãm¯ Hcp t\ÀtcJ-bpsS  (l) sNcn-hp-tIm¬ iF¦nÂ   tan isb  sNcnhv AYhm Nmbvhv 

F¶p-    ]-d-bp-¶p. CXns\ m F¶ A£cw sImÊ v Ipdn-¡p-¶p. Hcp t\Àtc-J-bpsS Nmbvhv  m = tan i ,
0 180 ,# #i
% %  90!i c
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Nn{Xw. 5.18

i

l

O

X

x2

x1

Y

F

DC E

B
x

y

(
,

)
2

2

A
x

y

(
,

)
1

1

y
2

y
1

i

{i²nt¡Êh

Ipdn¸v 

 (i) x A£-̄ nsâ AYhm x A£-̄ n\v kam-́ -c-amb t\Àtc-J-bpsS Nmbvhv ]qPyamIp¶p. 

 (ii) y A£-̄ nsâ AYhm  y  A£-̄ n\v kam-́ -c-amb t\Àtc-J-bpsS  Nmbvhv  \nÀÆ-Nn-¡-s -̧«n-«n-Ã. 

  ImcWw tan 900 \nÀÆ-Nn-¡-s -̧«n-«n-Ã. Hcp t\ÀtcJ-bpsS Nmbvhv F¶Xv  t\Àew_-a-Ãm¯ 

  t\Àtc-J-bmWv.

 (iii)  i  Hcp \yq\-tIm¬ BsW-¦nÂ sNcnhv [\hpw i  A[nI tIm¬ F¦nÂ sNcnhv EW-hp-am-bn-cn-¡pw. 

5.6.3  Hcp t\Àtc-J-bnse c Êp _nµp-¡Ä X¶n-cp-¶mÂ t\Àtc-J-bpsS Nmbvhv 

  , ,A x y B x y
,1 1 2 2^ ^h h  F¶nh t\ÀtcJ 'l' epÅ cÊ p _nµp-¡fpw isNcnhp tImWpw BIp-¶p.      

 (0 180 ,# #i
% %   90!i c)

 t\ÀtcJ AB, x A£s¯ C Â tOZn-¡p-¶p. l F¶ tcJ-bpsS Nmbvhv  m = tan i   (1)

 x A£-̄ n\v ew_-ambn AD, BE hcbv¡pI BE bv¡v ew_-ambn A bnÂ \n¶v AF hc-bv¡pI

 Nn{X-̄ nÂ \n¶v  

   AF =DE OE OD x x
2 1

= - = -                  

              BF = BE EF BE AD y y
2 1

- = - = -

 IqSmsX DCA FAB i= =

  ABFT ,F¶ ka-tIm-W-{Xn-tIm-W-̄ nÂ \n¶v 

 if x x
1 2
!      Bbn-cp-¶mÂ, tan

AF
BF

x x

y y

2 1

2 1i= =
-

-
    (2)

  (1) ,  (2), Â \n¶v Nmbvhv    m =
x x

y y

2 1

2 1

-

-
 

 ,, ,x y x y
1 1 2 2^ ^h h F¶o _nµp-¡sf tbmPn-̧ n-¡p¶ t\Àtc-J-bpsS Nmbvhv  

m = x x
x x

y y

x x

y y
where

1 2
2 1

2 1

1 2

1 2 !=
-

-

-

-
      ChnsS  90!i cBbXn\mÂ x x

x x

y y

x x

y y
where

1 2
2 1

2 1

1 2

1 2 !=
-

-

-

-

 , ,x y x y,
1 1 2 2^ ^h h F¶o _nµp-¡sf tbmPn-̧ n-¡p¶ t\ÀtcJ-bpsS Nmbvhns\ Xmsg ]d-bp-¶ hn[w               

hymJym-\n¡mw.   Nmbvhv  m =
x

y

x x

y y

change in coordinates
change in coordinates

2 1

2 1 =
-

- y \nÀt±im¦ aqey§fnepff hyXymkw

x \nÀt±im¦ aqey§fnepff hyXymkw
.
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5.6.4  NmbvhpI-fpsS ASn-Øm-\-¯nÂ kam-´-c-Xz-¯n-\pÅ \n_-Ô\

  l
1
, l

2
F¶o kam´c tcJIfpsS NmbvhpIÄ m1, m2 sNcn-hp-tImWpIÄ and

1 2
i i, and

1 2
i i F¶n-cn-¡s«. 

   l
1
, l

2
 F¶nh kam´c tcJIÄ, AXn\mÂ  and

1 2
i i, and

1 2
i i F¶nhbpsS sNcnhp 

tImWpIÄ kaw.           
  tan tan

1 2
` i i=    m m

1 2
( =

 `    c Êp- ew-_-a-Ãm¯ t\Àtc-JIÄ  kam-́ -c-am-bn-cp-¶mÂ Ah-bpsS 

NmbvhpIÄ XpÃy-amWv. hn]-co-X-ambn XpeyNmbvhpIÄ DÅ cÊp t\ÀtcJ-IÄ         

kam-́ -c-am-bn-cn-¡pw. 

5.6.5  NmbvhpI-fpsS ASn-Øm-\-¯nÂ ew_-Xz-¯n-\pÅ \n_-Ô\

   l
1
, l

2
F¶o cÊp ew_t\ÀtcJIÄ bYm{Iaw ,A x y

1 1^ h , ,B x y
2 2^ h

F¶o _nµp-¡Ä hgn IS¶psNÃp¶p. Ah-bpsS NmbvhpIÄ        

 m1, m2  F¶n-cn-¡-s«. 

 ew_-tc-J-I-fpsS kwK-a-_nµp ,C x y
3 3^ h 

  l
1
 F¶ t\ÀJ-bpsS Nmbvhv m

1 x x

y y

3 1

3 1=
-

-
 

  l
2
 F¶ t\ÀJ-bpsS Nmbvhv m

2 x x

y y

3 2

3 2=
-

-

 ka-tIm-W-{Xn-tIm-W-w 3ABC bnÂ, 

 AB AC BC
2 2 2
= +

    x x y y
2 1

2
2 1

2( - + -^ ^h h  x x y y x x y y
3 1

2
3 1

2
3 2

2
3 2

2= - + - + - + -^ ^ ^ ^h h h h             

x x x x y y y y
2 3 3 1

2
2 3 3 1

2( - + - + - + -^ ^h h         
       x x y y x x y y

3 1

2

3 1

2

3 2

2

3 2

2= - + - + - + -^ ^ ^ ^h h h h

) ( 2 )( ( ) ( ) 2( )( )x x x x x x x x y y y y y y y y
2 3

2

3 1

2

2 3 3 1 2 3

2

3 1

2

2 3 3 1
( - + - + - - + - + - + - -` ^j h

 x x y y x x y y
3 1

2
3 1

2
3 2

2
3 2

2= - + - + - + -^ ^ ^ ^h h h h  

(2 )( 2( )( ) 0x x x x y y y y
2 3 3 1 2 3 3 1
- - + - - =^ h

     y y y y
2 3 3 1

( - - =^ ^h h  x x x x
2 3 3 1

- - -^ ^h h

       
x x

y y

x x

y y

3 1

3 1

3 2

3 2

-

-

-

-
e eo o    1=- . 

    1m m m
m
1or

1 2 1
2

( =- =-  AsÃ¦nÂ 1m m m
m
1or

1 2 1
2

( =- =-

 NmbvhpIÄ. m1 , m2 ,  DÅ c Êp ew-_-a-Ãm-¯ t\À tcJ-IÄ       
    l1, l2 ]ckv]cw ew_-am-sW-¦nÂ  m1m2 = –1.  
   m1m2 = –1, F¦nÂ cÊp t\Àtc-J-IÄ ]ckv]cw ew_-am-Wv.

O
x

y

l1
l2

1i 2i

Nn{Xw. 5.19

O X

Y

B(x2, y2) A(x1, y1)

C(x3, y3)

l2 l1

Nn{Xw. 5.20

Y

XO
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Ipdn¸v   

 x A£w,  y A£w F¶nh ]c-kv]cw ew_-am-Wv. F¶mÂ  1m m
1 2

=- F¶ \n_-Ô\ icn-b-Ã. 

ImcWw x A£-̄ nsâ Nmbvhv  ‘o’ . y A£-̄ nsâ Nmbvhp \nÀÆ-Nn-¡-s -̧«n-«n-Ã.  

DZmlcWw 5.13 

 Nmbvhv 
3

1  DÅ t\ÀtcJ-bpsS sNcn-hp-tIm¬ ImWpI

\nÀ²m-cWw  tcJ-bpsS sNcn-hp-tIm¬ i  F¦nÂ  

 Nmbvhv    0tanm where # #i i= c, 0tanm where # #i i= c 180c , !i 90c. 

    tan
3

1` i =    (       i  = 30c

DZmlcWw 5.14

 sNcnhp tIm¬ 45cbpff t\Àtc-J-bpsS Nmbvhv ImWpI.

\nÀ²m-cWw  t\Àtc-J-bpsS Nmbvhv   iF¦nÂ  

     Nmbvhv  tanm i=

    45tanm= c  ( tan
3

1` i =
i=450 ) 

   (      m 1= .

DZmlcWw 5.15

 , ,3 2 1 4and- -^ ^h h, , ,3 2 1 4and- -^ ^h hF¶o _nµp-¡-sf tbmPn-̧ n-¡p¶ t\Àtc-J-bpsS Nmbvhv ImWpI

\nÀ²m-cWw  , ,x y x yand
1 1 2 2^ ^h h , , ,x y x yand

1 1 2 2^ ^h h F¶o _nµp-¡-sf tbmPn-̧ n-¡p¶ t\Àtc-J-bpsS Nmbvhv     

      m
x x

y y

2 1

2 1=
-

-
 

      (3 , -2), (-1 , 4) F¶o _nµp-¡-sf tbmPn-̧ n-¡p¶ t\Àtc-J-bpsS Nmbvhv     
  m = 

1 3
4 2

- -
+  = 

2
3- .  

DZmlcWw 5.16
 A(5, -2),  B(4, -1), C(1, 2) F¶o _nµp-¡Ä ka-tc-Jo-b-§-fm-sW¶v Nmbvhv F¶ Bibw D]-tbm-

Kn v̈ sXfn-bn-¡pI. 

\nÀ²m-cWw   (x1, y1) (x2, y2) F¶o _nµp-¡-sf tbmPn-̧ n-¡p¶ t\Àtc-J-bpsS Nmbvhv  m
x x

y y

2 1

2 1=
-

-

A(5, -2) B(4, -1)F¶o _nµp-¡-sf tbmPn-̧ n-¡p¶ t\Àtc-J-bpsS Nmbvhv   m
4 5
1 2

1
=

-
- +  =  – 1

B(4, -1), C(1, 2) F¶o _nµp-¡-sf tbmPn-̧ n-¡p¶ t\Àtc-J-bpsS Nmbvhv  m
1 4
2 1

2
=

-
+  = – 1

A B  bpsS Nmbvhv  = BC bpsS Nmbvhv 

IqSmsX  B F¶ _nµp AC bv¡pw BC bv¡pw s]mXp-hmWv.  

   tan
3

1` i =  A, B, C F¶o _nµp-¡Ä tcJo-b-§-fmWv. 
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DZmlcWw 5.17

   (-2 , -1), (4 , 0), (3 , 3) , (-3 , 2) F¶nh bYm-{Iaw Hcp kmam-́ -cnIw cq]o-I-cn-¡p¶p 

F¶v Nmbvhv D]-tbm-Kn v̈ sXfn-bn-¡pI.

\nÀ²m-cWw   A(-2 , -1), B(4 , 0), C(3 , 3), D(-3 , 2) F¶n-cn¡s«.  

             AB bpsS Nmbvhv  = 
4 2
0 1
+
+  = 

6
1

       CD bpsS Nmbvhv  = 
3 3
2 3

- -
-  = 

6
1

        `       AB bpsS Nmbvhv  =   CD  bpsS Nmbvhv              

 AXm-bXv   AB ll CD.                      (1)       

             BC bpsS Nmbvhv  = 
3 4
3 0
-
-  =  -3

                   AD bpsS  Nmbvhv = 
3 2
2 1 3

- +
+ =-

     `   BC bpsS Nmbvhv =  AD bpsS  Nmbvhv  

   AXm-bXv     BC ll  AD.            (2)

 (1) , (2), Â \n¶v ABCD bpsS FXnÀh-i-§Ä kam-́ -c-§-fmWv. 

 `    ABCD Hcp kmam-́ -cnIw 

DZmlcWw 5.18

  3ABC bpsS ioÀj--§Ä A(1 , 2), B(-4 , 5), C(0 , 1) F¦nÂ D¶-Xn-I-fpsS NmbvhpIÄ 

ImWpI.

\nÀ²m-cWw  3ABC D¶-Xn-I-Ä AD, BE, CF F¶n-cn¡s«

      BC bpsS Nmbvhv  = 
0 4
1 5
+
-  = -1

 ADbptSbpw BC bptSbpw D¶XnIÄ ew_amWv.  

  AD  bpsS Nmbvhv  = 1  (a  m m
1 2

 = -1)

    AC bpsS Nmbvhv  =  
0 1
1 2
-
-  = 1

  BE bpsS Nmbvhv   =  -1                                BE ACa =

IqSmsX       AB  bpsS Nmbvhv    =  
4 1
5 2

5
3

- -
- =-     

    `    CF  bpsS Nmbvhv   =  
3
5                                     CF ABa =   

O
X

Y

A – –( 2, 1)

B(4, 0)

C(3, 3)

D(–3, 2)

Nn{Xw.  5.21

Nn{Xw.  5.22

A(1, 2)

E

F

C(0, 1)B –( 4, 5) D
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A`ymkw 5.3
1. Xmsg sImSp¯ Nmbvhv DÅ t\Àtc-J-bpsS sNcn-hp-tIm¬ ImWp-I.

 (i) 1  (ii) 3  (iii) 0
2. Xmsg sImSp¯ sNcnhp tImWpÅ t\Àtc-J-bpsS Nmbvhp  ImWp-I.

 (i) 30c (ii) 60c (iii) 90c

3. Xmsg sImSp¯ _nµp-¡Ä h-gn-bmbn t]mIp¶ t\Àtc-J-bpsS Nmbvhv ImWpI  

 (i) (3 , -2), (7 , 2)   (ii) (2 , -4), aqe-_nµp 
 (iii) ,1 3 2+^ h , ,3 3 4+^ h

4. Xmsg sImSp¯ _nµp-¡Ä hgn-bmbn t]mIp¶ t\Àtc-J-bpsS sNcn-hp-tIm¬ ImWpI

 (i) ,1 2^ h,  ,2 3^ h  (ii) ,3 3^ h , ,0 0^ h   
 (iii)  (a , b) ,  (-a , -b)

5. aqe-_nµp hgn IS-¶p-sN-Ãp-¶Xpw (0, -4), (8,0) F¶o _nµp-¡sf tbmPn-̧ n-¡p¶ t\Àtc-J-

bpsS a[y-_n-µp-hgn IS¶p sNÃp-¶-Xp-amb t\Àtc-J-bpsS Nmbvhp ImWpI

6. ka-N-Xpcw ABCD bpsS Hcp hiw AB, xA£-̄ n\v kam-́ -c-amWv F¦nÂ Xmsg ]d-bp-¶h 

ImWpI

 (i) AB bpsS Nmbvhv (ii) BC bpsS Nmbvhv (iii) hnIÀ®w AC bpsS Nmbvhv

7. ka-̀ p-P-{Xn-tImWw ABC bpsS Hcp hiw BC, x A£-̄ n\p kam-́ -c-amWv F¦nÂ AB, BC 
F¶n-hbpsS Nmbvhv ImWpI

8. Nmbvhv D]-tbm-Kn-̈ v Xmsg sImSp¯ _nµp-¡Ä Htcm¶pw ka-tc-Jo-b-am-sW¶v sXfn-bn-¡p-I. 

 (i) (2 , 3), (3 , -1) , (4 , -5)  
(ii) (4 , 1), (-2 , -3) , (-5 , -5) (iii) (4 , 4), (-2 , 6), (1 , 5)

9. (a, 1), (1, 2), (0, b+1) F¶o _nµp-¡Ä ka-tc-Jo-b-§-sf-¦nÂ 
a b
1 1+  = 1 F¶v                              

sXfn-bn-¡pI

10. A(-2 , 3), B(a , 5) F¶o _nµp-¡sf tbmPn-̧ n-¡p¶ t\ÀtcJ C(0 , 5), D(-2 , 1). F¶o 

_nµp-¡sf tbmPn-̧ n-¡p¶ t\Àtc-Jbv¡v kam-́ -c-am-Wv, F¦nÂ a bpsS aqeyw ImWp-I.

11. A(0,5), B(4,2)F¶o _nµp-¡sf tbmPn-̧ n-¡p¶ t\ÀtcJ C(-1,2) ,D(5,y) F¶o _nµp-

¡sf tbmPn-̧ n-¡p¶ t\Àtc-Jbv¡p ew_-am-Wv, F¦nÂ b bpsS aqeyw ImWpI

12. A(1,8), B(-2,4), C(8,5)  F¶nh ABC bpsS ioÀj--§-fmWv  M,N F¶nh bYm-{Iaw AB, 
AC bpsS a²y-_n-µp-¡-fmWv F¦nÂ MN sâ Nmbvhp IÊp-]n-Sn v̈ MN ll BCF¶Xv icn 

t\m¡p-I. 

13. (6,7), (2,-9), (-4,1) F¶nh Hcp {XntIm-W-̄ nsâ ioÀj--§-fm-Wv. F¦nÂ AXnsâ a[y-a-

§fpsS NmbvhpIÄ ImWpI.

14. A(-5, 7), B(-4, -5), C(4,5)   F¶nh  3ABC bpsS ioÀj-§-fm-Wv. F¦nÂ AXnsâ                                        

a[y-a-§fpsS NmbvhpIÄ ImWpI.
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15. (1,2), (-2,2) (-4,-3), (4,5) F¶o ioÀj-§Ä bYm-{Iaw Hcp kmam-́ -cnIw cq]n-I-cn-¡p¶p 

F¶v Nmbvhnsâ Bibw D]-tbm-Kn v̈ sXfn-bn-¡p-I.

16 A (-2,-4) B(5,-1), C(6,4) D(-1,1) F¶o ioÀj--§-fpÅ Hcp NXpÀ`p-P-̄ nsâ FXnÀh-i-

§Ä kam-́ -c-§-fmWv F¶v sXfn-bn-¡pI. 

5.6.6  t\Àtc-J-bpsS kao-I-cWw

 Xe-̄ nse Hcp tcJ  L F¶n-cn-¡s«. x,y F¶n-h-bnepÅ GI-Lm-X-k-ao-I-cWw  px qy r 0+ + =  
L F¶ t\Àtc-J-bnse GsX-¦nepw Hcp _nµp-hn-Â x, y\nÀt±-im-¦-§sf Xr]vXn-s -̧Sp-̄ p-¶p F¶v              

k¦ev]n¡pI.  Cu kao-I-c-Ws¯ Xr]vXn-s -̧Sp-̄ p¶ x,y bpsS GsX-¦nepw aqey§Ä tcJ L                          

epff Hcp _nµphnsâ \nÀt±-im-¦-§Ä F¶p ]d-bp-¶p. AXp-sImÊ v Cu kao-I-c-Ws¯ t\Àtc-J-bpsS 

kao-I-cWw F¶p ]d-bp-¶p. _oP-K-WnX coXn-bnÂ L F¶ tcJsb hni-Zo-I-cn¡mw. L F¶ t\Àtc-J, 

Xmsg sImSp-̄ n-«pÅ GsX-¦nepw Hcp Xc-̄ nÂs -̧Sp-¶p. 

 (i) Xnc-Ýo\ tcJ   (ii) ew_-tcJ   (iii) Xnc-Ýo-\-hp-aÃ ew_-hp-aÃ

 (i)  Hcp Xnc-Ýo-\-tcJ:  L Hcp Xnc-Ýo\ tcJ F¶ncn¡s«.

  L F¶Xv  x A£w AYhm  x A£aÃm¯ Hcp Xnc-Ýo\tcJ Bbncn¡pw.

 \ne  (a)      L F¶Xv  x A£w F¦nÂ (x,y) F¶ _nµp L Â ØnXn sN¿p¶p

   y = 0 , x GsX-¦nepw Hcp hmkvX-hnI kwJy

 AXn\mÂ  y = 0 F¶Xv  x A£s¯ {]Xn-\n-[o-I-cn-¡p-¶p.     
 `   x A£-̄ nsâ kao-I-cWw y = 0 

   \ne  (b) L F¶Xv  x A£aÃm¯ Hcp Xnc-Ýo\tcJ

  AXm-bXv  L F¶Xv x A£-̄ n\v kam-́ -c-am-bn-cn¡pw

`   (x, y)F¶ _nµp L Â ØnXn sNbvXmÂ  \nÀt±-im¦w Hcp Ønc-

 kw-Jy-bpw x GsX-¦nepw Hcp hmkvXn-hnIkwJybpw BIp-¶p.      
`   x  A£-̄ n\p kam-́ -c-amb t\Àtc-J-bpsS kao-I-cWw y = k,  k  Hcp Ønc-kwJy   
 k > 0 F¦nÂ L , x A£-̄ n\v apI-fnÂ ØnXn sN¿p-¶p. k < 0 F¦nÂ L , x A£-̄ n\v           

Xmsg-bm-bn-cn-¡pw.  k = 0 F¦nÂ L , x A£w Xs¶-bm-bn-cn-¡pw. 

(ii) ew_-tcJ:  L   Hcp ew_-tcJ

 AXm-bXv L F¶Xv y A£-w AYhm y A£-aÃm¯ Hcp ew_tcJbmbncn¡pw.  

O
x

y

k

k

l

Ll

y = k

y = –k

L

Nn{Xw.  5.23

y = 0
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  \ne (a)  L F¶Xv y A£-sa-¦nÂ (x, y) F¶ _nµp L F¶ tcJ-bnÂ ØnXn sN¿p-¶p. 
   x = 0 , y GsX-¦nepw Hcp hmkvX-hnI kwJy

   x = 0,  y A£s¯ {]Xn-\n-[o-I-cn-¡p-¶p. 

  `   y  A£-̄ nsâ kao-I-cWw x = 0
  \ne (b)  L F¶Xv  y  A£-a-Ãm¯ asämcp ew_-tcJ CXv y A£-

¯n\p kam-́ -c-amWv.

   (x, y) F¶ _nµp L F¶ tcJ-bnÂ ØnXn sNbvXmÂ 
x \nÀt±-im¦w Hcp Ønc-kw-Jybpw y GsX-¦nepw Hcp 
hmkvX-hn-I-kw-Jybpw Bbn-cn-¡pw. 

 `    y A£-̄ n\p kam-́ -c-amb Hcp tcJ-bpsS kao-I-cWw x = c, c Hcp 
Ønc-kwJy 

  c > 0, F¦nÂ L , y A£-̄ n\p he-Xp-̀ mK v̄ ØnXn             
sN¿p-¶p. 

  c > 0, F¦nÂ L , y A£-̄ n\p CSXp-̀ m-K¯p ØnXn sN¿p-¶p.

  c = 0,  BbmÂ y A£w Xs¶-bm-bn-cn¡pw.  
(iii)  Xnc-Ýo-\-hp-aÃ ew_-hp-a-Ã:  
 L XncÝo\hpaÃ, ew_hpaÃ F¶ncn¡s«.   
 Hcp kao-I-c-W-̄ n-eqsS L s\ F§s\ \ap¡v ]{Xn-\n-[o-I-cn¡mw ?

 sNcn-hp-tIm¬  iF¶n-cn-¡s«.  

 sNcn-hp-tImWpw L se Hcp _nµphpw  Adn-ªmÂ hfsc Ffp-̧ -̄ nÂ L s\ {]Xn-\n-[o-I-cn-¡mw.

 L  F¶ ew-_-a-Ãm-̄  t\ÀtcJ-bpsS Nmbvhv  m  ImWp¶hn[w.

(i)   tanm i= , sNcn-hp-tIm¬  i  Ad-nbm-sa-¦nÂ. 

(ii)  m = 
x x

y y

2 1

2 1

-

-
 , L se cÊp hyXykvX _nµp-¡Ä ,x y

1 1^ h, ,x y
2 2^ h Adn-bm-sa-¦nÂ

(iii) m = 0, +  L Hcp Xnc-Ýo-\-tcJ.

L  ew_-tc-J-b-sÃ¶v ]cn-K-Wn v̈ t\Àtc-J-bpsS kao-I-cWw Xmsg-̧ -d-bp¶ hn[w IÊp]nSn¡mw.  
 (a) Nmbvhv þ _nµp cq]w            (b) cÊ v _nµp-¡Äcq]w   
 (c) Nmbvhv þ A´xJWvU-cq]w   (d) A´xJWvU-cq]w

(a)  Nmbvhv þ _nµp cq]w

t\ÀtcJ L  sâ Nmbvhv  m,  Q ,x y
1 1^ h  L  Â ØnXnsN¿p¶  Hcp                 

_nµphpw F¶n-cn-¡s«.  

X¶n-«pÅ t\Àtc-J-bnÂ P ,x y^ hF¶Xv Q AÃm¯ GsX-¦nepw Hcp _nµp 

F¶n-cn-¡s«. t\Àtc-J-bpsS Nmbvhv  m
x x

y y

1

1=
-

-
 +  m x x y y

1 1
- = -^ h

Nmbvhv mDw  ,x y
1 1^ hF¶ _nµp-hgn IS¶p sNÃp-¶-Xp-amb t\Àtc-J-bpsS kao-I-cWw                                                                                                                                        

                 y y m x x
1 1

- = -^ h  BIp-¶p , L epÅ FÃm _nµp-¡Ä ,x y^ h \pw  (1)

O
x

y

l

P(x, y)

Q(x1, y1)

L

Nn{Xw.  5.25

O
x

y

c

c

lLl

x 
=

 cx 
=

 –
c

L

Nn{Xw.  5.24

x 
= 

0
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O

P x y( , )

x

y

L

A(x1, y1)

B(x2, y2) Nn{Xw.  5.26

O
x

y

c

(o, )c

L

Nn{Xw.  5.27

{i²nt¡Êh

Ipdn¸v 

 (i) x,y F¶n-h-bn-epÅ GI-Lm-X-k-ao-I-cWw (1)s\ L F¶ t\Àtc-J-bnse GsXmcp _nµp-hn-

tâbpw x,y \nÀt±-im-¦-§sf Xr]vXn-s¸-Sp-¯n. kao-I-c-Ws¯ Xr]vXn-s¸-Sp-¯p¶ GsXmcp  

x, ybpw L se _nµp-hnsâ \nÀt±-im-¦-am-bn-cn-¡pw. AXm-bXv (1) s\ t\ÀtcJ-bpsS                       

kao-I-cWw F¶p- hn-fn-¡p-¶p.  

 (ii) y \nÀt±-im-¦-aq-ey-§-fn-epÅ hyXymkw x \nÀt±-im¦ aqey-§-fn-epÅ hyXym-k-¯n\p t\À 

A\p-]m-X-¯n-em-bn-cn¡pw F¶v  (1) hyà-am-¡p¶p. A\p-]m-X-Øncw m Nmbvhv Bbn-cn-¡pw.

(b) cÊ p _nµp-¡Ä cq]w 

  ,x y
1 1^ h, ,x y

2 2^ h  F¶o cÊp hyXykvX _nµp-¡Ä 

 L F¶ t\ÀtcJ hgn IS-¶p-sN-Ãp¶p F¶n-cn-¡s«. 

  L  IÊp]n-Sn-¡p-¶-Xn-\v, L  sâ Nmbvhv IÊp-]nSn¨v 

 (1) Â Btcm-]n-¡p-I.  

 L sâ Nmbvhv 

 m  = 
x x

y y

2 1

2 1

-

-
,  x x

2 1
!  ( Lew_-tc-J-bÃ).

 (1) (  y y
x x

y y
x x

1
2 1

2 1

1
- =

-

-
-e ^o h

    (  
y y

y y

2 1

1

-

-
 = 

x x

x x

2 1

1

-

-
    (   

x x

x x

2 1

1

-

-
= 

y y

y y

2 1

1

-

-
,  L epÅ FÃm _nµp-¡Ä ,x y^ h \pw (2)

      L sâ ka-hmIyw In«p-¶-Xn\v ,x y
1 1^ h \p]Icw   ,x y

2 2^ h D]-tbm-Kn¡mw

(c) Nmbvhv þA´x-J-WvU-cq]w

 L F¶ t\Àtc-J-bpsS Nmbvhv m, y A´x-JWvUw 

 c F¶v k¦Â¸n-¡pI

  y A´x-JWvUw c Bb-Xn-\mÂ , c0^ h 
 L Â ØnXn-sN-¿p-¶p. (1) Â ,x y1 1^ h = , c0^ h Btcm]n¨mÂ

 y c m x 0- = -^ h 

(     y mx c= +  L  epÅ FÃm _nµp-¡Ä ,x y^ h      (3)

       AXn-\mÂ  y mx c= +  F¶Xv NmbvhvþA´x-JWvU cq]-¯nÂ t\Àtc-J-bpsS kao-I-c-W-am-Ip¶p  
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O
x

y

B(0, )b

A a( , 0)a

b

Nn{Xw.  5.28

O
x

y

(3, -4)

y = –4

x 
= 

3

Nn{Xw.  5.29

L

Ll

Ipdn¸v

(d)  A´x-J-WvU-cq]w

 x,y  A£-§-fn-t·Â ]qPyaÃm¯ A´x-J-WvU-§Ä bYm-{Iaw a,b 
DÊ m-¡p¶p F¶v k¦Â¸n-¡mw.     

  `   t\ÀtcJ x A£s¯ A(a, 0) epw, y A£s¯ B(0, b) epw 

tOZn-¡p¶p.

 AB bpsS Nmbvhv m
a
b=- .   

 (1) (  y – 0  = ( )
a
b x a- -

 (  ay  = bx ab- +

   bx ay+  = ab

 ab  sImÊ v lcn-¨mÂ 
a
x

b
y

+  = 1

`   x  A´x-JWvUw a bpw y A´x-JWvUw b bpw DÅ Hcp t\Àtc-J-bpsS kao-I-cWw

   
a
x

b
y

+  = 1,  L epÅ FÃm _nµp-¡Ä ,x y^ h\pw                  (4)

    (i) Nmbvhv m , x A´x-JWvUw d  DÅ L F¶ t\Àtc-J-bpsS kao-I-cWw y m x d= -^ h. 

 (ii) y mx=  F¶ t\Àtc-J- aqe_nµp-hgn IS¶p sNÃp-¶p. ( m 0! , x , y A´x-JWvU§Ä ]qPyw)  

 (iii) (1), (2) , (4) F¶o ka-hm-Iy-§sf eLp-I-cn -¨mÂ Nmbvhv A´x-JWvU cq]-¯n-epÅ (3)  
e`n-¡p-¶p. 

 (iv) (1), (2), (3) , (4) F¶o Hmtcm ka-hm-Iy-t¯bpw px qy r 0+ + =  F¶ cq]-¯nÂ Fgp-Xm³ 

Ignbpw (L epÅ FÃm _nµp-¡Ä ,x y^ h ¡pw) CXns\ t\Àtc-J-bpsS s]mXp cq]w F¶p               

]d-bp-¶p. 

 

DZmlcWw 5.19
 \nÀt±-im¦ A£-§Ä¡p kam-´-chpw (3, ( )

a
b x a- -4 ) F¶ _nµp-hgn IS¶p sNÃp-¶-Xp-amb t\Àtc-

J-bpsS kao-I-cWw ImWpI.

\nÀ²m-cWw 

(3,4 ) F¶ _nµp-hgn IS-¶p-sN-Ãp¶Xpw  x A£w, y A£w F¶n-

hbv¡v kam-´-c-hpamb cÊ p t\Àtc-J-IÄ bYm{Iaw L , Ll F¶n-cn-¡s«.

 L  se FÃm _nµp-hn-sâbpw y \nÀt±-im¦w ( )
a
b x a- -4 BIp-¶p.

 `  L F¶ t\Àtc-J-bpsS ka-hmIyw -y= ( )
a
b x a- -4. AXp-t]mse Llse 

FÃm _nµp-hn-sâbpw x \nÀt±-im¦w 3 BIp-¶p.

  Ll F¶ t\Àtc-J-bpsS ka-hmIyw x 3= .

( )
a
b x a- -
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DZmlcWw 5.20
 sNcn-hp-tIm¬  45c , y A´x-JWvUw 

5
2   F¦nÂ t\Àtc-J-bpsS kao-I-cWw ImWpI.

\nÀ²m-cWw t\Àtc-J-bpsS Nmbvhv 

      m  = tani
   = 45tan c =  1
   y - A´x-JWvUw c =  

5
2

 Nmbvhv A´x-JWvU cq]-¯nÂ t\Àtc-J-bpsS kao-I-cWw

     y  = mx c+

                                   y  = x
5
2+       y(  =  x

5
5 2+

 `    t\Àtc-J-bpsS kao-I-cWw   x y5 5 2- +  = 0

DZmlcWw 5.21

  Nmbvhv  
3
1  Dw ,2 3-^ h F¶ _nµp-hgn IS¶p sNÃp-¶-Xp-amb t\Àtc-J-bpsS kao-I-cWw 

 ImWpI.

\nÀ²m-cWw  Nmbvhv  m = 
3
1  , ,x y

1 1^ h = ,2 3-^ h

 Nmbvhv  _nµp-cq-]-¯nÂ t\Àtc-JbpsS kao-I-cWw

                       y y m x x
1 1

- = -^ h

              (     y 3-  = x
3
1 2+^ h

 `            x y3 11- + = 0  BWv Bh-iy-s¸« kao-I-cWw

DZmlcWw 5.22

  ,1 1-^ h, ,2 4-^ h. F¶o _nµp-¡Ä hgn-I-S¶p sNÃp¶ t\ÀtcJ-bpsS kao-I-cWw ImWp-I.

\nÀ²m-cWw A ,x y
1 1^ h ,  B ,x y

2 2^ h F¶n-cn-¡s«

  x 11 =- ,  1y
1
=  ,  2x

2
= ,  4y

2
=- .

 cÊ p _nµp-¡Ä cq]-¯nÂ t\Àtc-JbpsS kao-I-cWw

                                    
y y

y y

2 1

1

-

-
= 

x x

x x

2 1

1

-

-

                         (    y
4 1

1

- -
-  = x

2 1
1

+
+

                         (   y3 3-  = x5 5- -

   x y5 3 2+ +  = 0 BWv Bh-iy-s¸« kao-I-c-Ww.

DZmlcWw 5.23

  A(2, 1), B(-2, 3) , C(4, 5) F¶nh 3ABC bpsS ioÀj--§-fmWv. A hgn-bpÅ                         

a[y-a-¯nsâ kao-I-cWw ImWpI.
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 \nÀ²m-cWw  Hcp {XntIm-W-¯nsâ a[yaw F¶Xv Hcp ioÀj-t¯bpw AXnsâ FXnÀh-i-¯nsâ a²y-

_n-µp-hn-t\bpw tbmPn-¸n-¡p-¶ t\ÀtcJbmWv.

 BC bpsS a²y-_nµp D F¶n-cn-¡s«

 `    BC  bpsS a²-y_nµp   D ,
2
2 4

2
3 5- + +` j = D(1, 4)

 AD bpsS kao-I-cWw

      y
4 1

1

-
-   = x

1 2
2

-
-        ( , ) (2,1)x y

1 1
a = , ( , ) ( , )x y 1 4

2 2
=  

      y
3
1-  = x

1
2

-
-  

  `      x y3 7+ -  =  0  BWv Bh-iy-s¸« kao-I-cWw 

DZmlcWw 5.24

x, y A£--§-fn-t·-epÅ A´x-J-WvU-§Ä bYm-{Iaw  
3
2  , 

4
3  F¦nÂ t\Àtc-J-bpsS kao-I-cWw ImWp-I. 

\nÀ²m-cWw t\Àtc-J-bpsS x A´x-JWvUw  a  = 
3
2

  t\Àtc-J-bpsS y A´x-JWvUw  b  = 
4
3

 A´x-JWvU cq]-¯nÂ t\Àtc-J-bpsS kao-I-cWw

          
a
x

b
y

+  =  1   x y

3
2

4
3

( +  = 1

                       x y
2
3

3
4

( +  = 1 

  AXm-bXv,  x y9 8+ -  6  = 0  Bh-iys¸« \nÀ²m-cWw.

DZmlcWw 5.25
 (6,-2) hgn IS¶p sNÃp-¶Xpw A´x-J-WvU-§-fpsS XpI 5 Dw DÅ t\Àtc-J-bpsS kao-I-cWw

 ImWpI.

\nÀ²m-cWw    x, y A£-§-fn-t·-epÅ A´x-J-WvU-§Ä bYm-{Iaw a, b F¶n-cn-¡s«. 

    A´x-J-WvU-§fpsS XpI   a b+  = 5
                                           (      b  = a5 -

  A´x-J-WvUcq]-¯nÂ t\Àtc-J-bpsS kao-I-cWw

       
a
x

b
y

+  = 1    (      
a
x

a
y

5
+

-
  = 1  

                    (   
a a

a x ay

5

5

-

- +

^
^

h
h  = 1

  `    a x ay5 - +^ h  = a a5 -^ h       (1)

             t\ÀtcJ (6,-2) F¶ _nµphgn IS¶psNÃp¶Xn\mÂ

Nn{Xw.  5.30
B

A

(–2,3) (4,5)

(2,1)

D C
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                           ( )a a5 6 2- + -^ h   = a a5 -^ h

                       (  a a13 302
- +  = 0. 

                  a a3 10- -^ ^h h = 0

               `                        a 3=  or a 10=

   a 3= ,       (1) Â Btcm-]n-¨mÂ (  3x y5 3- +^ h  = 3 5 3-^ h 

   (            x y2 3+  = 6    (2)

  a 10= , (1) Â Btcm-]n-¨mÂ (  x y5 10 10- +^ h  = 10 5 10-^ h

                          (          x y5 10- +  = -50

            (        2 10x y- -  =  0.     (3)

Bhiy-s¸« t\Àtc-J-I-fpsS kao-I-c-W-§Ä   x y2 3+  =  6,  2 10x y- -  =  0

A`ymkw  5.4

1. x A£-¯nÂ kam-´-chpw x A£-¯nÂ \n¶v 5 am{X-IÄ AI-se-bp-Å-Xp-amb t\Àtc-J-bpsS 

kao-I-cWw ImWpI

2.  (-5,-2) F¶ _nµp hgn IS¶p sNÃp¶Xpw \nÀt±-im¦ A£--§Ä¡v kam-´-c-hp-amb                  

t\Àtc-J-I-fpsS kao-I-c-W-§Ä ImWpI.

3. t\Àtc-J-bpsS kao-I-cWw ImWpI 

  (i) Nmbvhv 3,  y A´x-J-WvU-w 

  (ii) sNcnhv tIm¬ 600, y A´x-J-WvUw

4. Hcp t\ÀtcJ y A£s¯ aqe-_n-µp-hn\v apI-fnÂ 3 am{X-IÄ AIse JWvUn-¡p¶p. tan
2
1i =   

i  sNcnhp tIm¬. t\Àtc-J-bpsS kao-I-cWw ImWp-I. 

5. t\ÀtcJ-bpsS Nmbvhpw y A´x-J-WvU-hpw ImWpI

 (i) y x 1= +  (ii) x y5 3=  (iii) x y4 2 1 0- + =   (iv) x y10 15 6 0+ + =

6. t\Àtc-J-bpsS kao-I-cWw ImWpI 

  (i)  Nmbvhv  -4,  IS¶p sNÃp¶ _nµp (1, 2)

  (ii)  Nmbvhv  
3
2  ,  IS¶p sNÃp¶ _nµp (5, -4)

7.  300  sNcnhv tIm¬ DÅXpw(4, 2) , (3, 1) F¶o _nµp-¡sf tbmPn-¸n-¡p¶ tcJm-J-WvU-¯nsâ 

a²y _nµp-hgn IS-¶p-sN-Ãp-¶-Xp-amb t\Àtc-J-bpsS kao-I-cWw ImWp-I.

8. Xmsg sImSp-¯n-«pÅ _nµp-¡-fn-eqsS IS¶p sNÃp¶ t\Àtc-J-bpsS kao-I-cWw ImWpI

  (i)  (-2, 5) , (3, 6)  (ii)  (0, -6) , (-8, 2)

9.  P(1, -3), Q(-2, 5) , R(-3, 4) F¶o ioÀj-§-fpÅ  3PQR Â R hgn-bpÅ a[y-a-¯nsâ  

kao-I-cWw ImWp-I. 
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10. t\Àtc-J-bpsS kao-I-cWw ImWp¶ Bibw D]-tbm-Kn¨v X¶n-«pÅ aq¶v _nµp-¡Ä ka-tc-Jo-b-

am-sW¶v sXfn-bn-¡p-I.

  (i)  (4, 2), (7, 5) , (9, 7)  (ii)  (1, 4), (3, -2) , (-3, 16)

11. Xmsg sIm-Sp¯n«pff  x, y A´x-J-WvU-§fpff t\Àtc-J-bpsS kao-I-cWw ImWpI.

  (i) 2 , 3  (ii) 
3
1-  , 

2
3   (iii) 

5
2 , 

4
3-

12. Xmsg sIm-Sp¯ t\Àtc-J-bpsS x, y A´x-J-WvU-§Ä ImWpI.

  (i) x y5 3 15 0+ - =   (ii) 2 1 0x y 6- + =  (iii) x y3 10 4 0+ + =

13. A´x-J-WvU-§fpsS Awi-_Ôw 3 : 2 Dw (3, 4) F¶ _nµp-hgn IS¶p sNÃp-¶-Xp-amb t\Àtc-

J-bpsS kao-I-cWw ImWpI

14. A´x-J-WvU-§fpsS XpI 9þDw (2, 2) F¶ _nµp-hgn IS¶p sNÃp-¶-Xp-amb t\Àtc-J-bpsS 

kao-I-cWw ImWp-I.

15. (5, -3) F¶ _nµp-hgn IS¶p sNÃp-¶Xpw A£-§-fn-\vtaÂ Xpey-A-fhpw F¶mÂ hyXykvX 

NnÓ-hp-amb A´x-J-WvU-§fpff t\Àtc-J-bpsS kao-I-cWw ImWp-I.

16. (9, -1) F¶ _nµp hgn IS¶p sNÃp-¶Xpw x  A´x-J-WvU-w, y A´x-J-WvU-¯nsâ aq¶paS§v 

Bb-Xp-amb t\Àt\-c-J-bpsS kao-I-cWw ImWp-I.

17. \nÀt²-im¦ A£-§sf A , B F¶o _nµp-¡-fnÂ tOZn-¡p-¶Xpw a²y-_nµp  (3, 2)Dw Bb           

t\ÀtcJ A,B bpsS kao-I-cWw ImWpI.

18.     (22, -6)F¶ _nµp-hgn IS¶p sNÃp-¶Xpw x A´x-J-WvU-w y A´x-J-WvU-s¯¡mÄ                             

5 am{XIÄ IqSp-X-ep-Å-Xp-amb t\Àtc-J-bpsS kao-I-cWw ImWp-I.

19.      A(3, 6) , C(-1, 2) F¶nh ka-`p-ZPkm-am-´-cnIw ABCD bpsS cÊ p ioÀj--§-fm-Wv.                

hnIÀ®w BD bpsS kao-I-cWw ImWpI.

20.     A(-2, 6), B (3, -4) F¶o _nµp-¡sf tbmPn-¸n-¡p¶ t\Àtc-Jsb P F¶ _nµp B´-c-ambn 

2 : 3 F¶ Awi-_-Ô-¯nÂ hn`-Pn-¡p¶p. P hgn IS¶p sNÃp-¶Xpw Nmbvhv 
2
3 DÅ-Xp-amb                  

t\Àtc-J-bpsS kao-I-cWw ImWpI. 

 5.7  t\Àtc-J- kahmIy¯nsâ s]mXp-cq]w

 hyXykvX cq]-¯n-epÅ t\Àtc-J-bpsS kao-I-c-W-§sf 0ax by c+ + = ( a , b, c hmkvX-hnI 

Ønc-§Ä 0a !  AsÃ¦nÂ 0b !  ) F¶ s]mXpcq]-¯nÂ amämw F¶ hkvXpX \mw ap¼v kqNn-¸n-¨n-

«p- tÃm. Ct¸mÄ \ap¡v IÊ p-]n-Sn- -t¡Ê h

 (i)   0ax by c+ + = F¶ t\ÀtcJbpsS Nmbvhv,  y A´x-J-WvU-w.

 (ii)    0ax by c+ + =  F¶ t\ÀtcJbpsS kam-´-c-amb t\Àtc-J-bpsS kao-I-cWw. 
 (iii)   0ax by c+ + =   F¶ t\ÀtcJbv¡v ew_-amb t\Àtc-J-bpsS kao-I-cWw.

 (iv) cÊ p {]Xn-tO-Z t\ÀtcJ-I-fpsS {]Xn-tOZ _nµp.
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(i) 0ax by c+ + =  F¶ t\Àtc-J-bpsS Nmbvhv y A´x-J-WvU-w

 0ax by c+ + = F¶Xns\  y  = ,
b
a x

b
c b 0!- -  Fs¶gpXmw.  (1)

 (1) s\ NmbvhvþA´x-J-WvU- cq]w y mx k= +  bpambn Xmc-X-ay-s¸-Sp-¯n-bmÂ                              

    Nmbvhv  m  = 
b
a-  , y A´x-J-WvU-w  = 

b
c-

  `  0ax by c+ + =  F¶ kao-I-c-W-¯nÂ \n¶v  

            Nmbvhp  m = coefficient of
coefficient of

y
x- 

x sâ KpWm¦w

y bpsS KpWm¦w
  ,  y  A´x-J-WvU-w= coefficient of

constant term
y- 

Øncm¦w

y bpsS KpWm¦w
.

(ii)  0ax by c+ + =  F¶ t\ÀtcJbpsS kam-´-c-amb t\Àtc-J-bpsS kao-I-cWw.

 cÊ v t\Àtc-J-IÄ kam-´cw +NmbvhpIÄ Xpeyw 

 Bb-Xn-\mÂ 0ax by c+ + =  bv¡v kam-´-c-amb FÃm t\Àtc-J-bp-sSbpw kao-I-cWw   
    0ax by k+ + =  F¶ cq]-¯n-em-bn-cn¡pw ( k bpsS FÃmyXykvX aqey-§Ä¡pw)

 (iii) 0ax by c+ + =  F¶ t\ÀtcJbv¡v ew_-amb t\Àtc-J-bpsS kao-I-cWw
 cÊ v ew-_-a-Ãm¯ t\Àtc-J-IÄ ]c-kv]cw ew_w +  NmbvhpI-fpsS KpW-\-^ew þ1.

 Bb-Xn-\mÂ 0ax by c+ + =  ¡v ew_-amb FÃm t\Àtc-J-I-fpsS kao-I-cWw 0bx ay k- + =

 (k Øncm¦w)   

 

  a x b y c 01 1 1+ + =  , 

 0a x b y c2 2 2+ + =  F¶ cÊ p t\Àtc-J-IÄ

 (i) kam-´-cw- +       
a
a

b
b

2

1

2

1=  

 (ii) ew_-w +     a a b b 01 2 1 2+ =

(iv)  cÊp {]Xn-tO-Z t\ÀtcJ-I-fpsS {]Xn-tOZ _nµp.

 cÊ p t\Àtc-J-IÄ kam-´-c-a-sÃ-¦nÂ, Ah Hcp _nµp-hnÂ kÔn-¡p-¶p. Cu _nµp cÊ p                         

t\Àtc-J-I-fnepw ØnXn-sN-¿p-¶p. AXp-sImÊ v cÊ v kao-I-c-W-§sf \nÀ²m-cWw sNbvXv {]Xn-tO-Z-

_nµp IÊ p-]n-Sn-¡mw.  

DZmlcWw 5.26
  x y3 2 12 0+ - = , x y6 4 8 0+ + =  F¶o t\Àtc-J-IÄ kam-´-c-am-sW¶v sXfn-bn-¡p-I.

\nÀ²m-cWw    x y3 2 12 0+ - =  sâ Nmbvhv  m1  = coefficient of
coefficient of

y
x- 

x sâ KpWm¦w

y bpsS KpWm¦w
  = 

2
3-

Ipdn¸v
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             x y6 4 8 0+ + =  bpsS Nmbvhv   m2  = 
4
6-  = 

2
3-

 `   m1  = m2 .   AXn\mÂ cÊ v t\Àtc-JIfpw kam-´-c-amWv.

DZmlcWw 5.27

 x y2 1 0+ + = , x y2 5 0- + =  F¶o t\Àtc-J-IÄ ]c-kv]cw ew_-am-sW¶v sXfn-bn-¡pI

\nÀ²m-cWw   x y2 1 0+ + =  bpsS Nmbvhv  m
1
 = coefficient of

coefficient of
y
x- 

x sâ KpWm¦w

y bpsS KpWm¦w
 =  

2
1-

  x y2 5 0- + =   bpsS Nmbvhv m
2
 = coefficient of

coefficient of
y
x- 

x sâ KpWm¦w

y bpsS KpWm¦w
  = 

1
2

-
-  = 2

 NmbvhpI-fpsS KpW-\-^ew    m m
1 2

= 
2
1 2#- = – 1

 `  cÊ p t\Àtc-J-Ifpw ]c-kv]cw ew_-amWv 

DZmlcWw 5.28

  x y8 13 0- + =  F¶ t\Àtc-Jbv¡v kam-´-chpw  (2, 5) F¶ _nµp-hgn IS¶p sNÃp-¶-Xp-
amb t\Àtc-J-bpsS kao-I-cWw ImWp-I.

\nÀ²m-cWw  x y8 13 0- + = ¡v kam-´-c-amb t\ÀtcJbpsS kao-I-cWw x y k8 0- + =

  CXv (2, 5) F¶ _nµp-hgn IS¶p sNÃp-¶-Xn-\mÂ

   ( ) k2 8 5- +  =  0  (    k   =  38
 `   Bh-iy-s¸« t\Àtc-J-bpsS kao-I-cWw x y8 38 0- + =

DZmlcWw 5.29

   A(2, 1), B(6, –1) , C(4, 11). F¶nh ABC3 bpsS ioÀj-§-fmWv.  A bnÂ \n¶pw D¶-Xn-

bneqsSbpÅ t\Àtc-J-bpsS kao-I-cWw ImWpI.

\nÀ²m-cWw    BC bpsS Nmbvhv = 
4 6
11 1
-
+  = – 6

    AD,  BC,  AD bpsS Nmbvhp = 
6
1

        `      AD bpsS kao-I-cWw y y
1

-  = m x x
1

-^ h

    y 1-  = x
6
1 2-^ h   (     y6 6-  = x 2-

`  Bh-iy-s¸« t\Àtc-J-bpsS kao-I-cWw  x y6 4- +  = 0

A`ymkw 5.5

1. Xmsg sImSp¯ t\Àtc-J-bpsS Nmbvhv ImWpI. 

 (i) x y3 4 6 0+ - =   (ii) y x7 6= +  (iii) x y4 5 3= + .

2. x y2 1 0+ + = , x y3 6 2 0+ + =  F¶o t\Àtc-J-IÄ kam-´-c-am-sW¶v sXfn-bn-¡pI.

3. x y3 5 7 0- + = , x y15 9 4 0+ + =  F¶o t\Àtc-J-IÄ ew_-am-sW¶v sXfn-bn-¡pI.

4. 5 3
y

x p ax y
2

and= - + = , 5 3
y

x p ax y
2

and= - + = F¶o t\Àtc-J-IÄ kam-´-c-am-sW-¦nÂ abpsS aqeyw ImWpI. 

B(6,-1)

A(2,1)

C(4,11)D

Nn{Xw. 5.31
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5. x y5 2 9 0- - = , 11 0ay x2+ - =  F¶o t\Àtc-J-IÄ ]c-kv]cw ew_-am-sW-¦nÂ a  bpsS 

aqeyw ImWpI.

6. px p y8 2 3 1 0+ - + =^ h  , px y8 7 0+ - =  F¶o t\Àtc-J-IÄ ]c-kv]cw ew_-am-sW-

¦nÂ p bpsS aqey§Ä ImWpI.

7.  ,h 3^ h, (4, 1) F¶o _nµp-¡Ä hgn IS¶p sNÃp¶ t\ÀtcJ  x y7 9 19 0- - = F¶ t\À 

tcJsb ew_ambn tOZn-¡p¶p F¦nÂ  hsâ aqeyw ImWpI.

8. (1, -2) F¶ _nµp-hgn IS¶p sNÃp-¶Xpw x y3 7 0- + = F¶ t\ÀtcJbv¡v kam-´-c-hp  

am-b- t\Àtc-J-bpsS kao-I-cWw ImWpI.

9. (1, -2) F¶ _nµp-hgn IS¶p sNÃp-¶Xpw x y2 3 0- + =  F¶ t\ÀtcJbv¡v ew_-am-bn-«p-

Å-Xp-amb t\ÀtcJ-bpsS kao-I-cWw ImWpI.

10. (3, 4) , (-1, 2) F¶o _nµp-¡sf tbmPn-¸n-¡p¶ t\Àtc-J-bpsS ew_-Zzn-`m-P-I-¯nsâ                       

kao-I-cWw ImWpI.

11. (1, 2), (2, 1) F¶o _nµp-¡sf tbmPn-¸n-¡p¶ t\Àtc-Jbv¡v kam-´-chpw x y2 3 0+ - = , 
x y5 6 0+ - = F¶o t\ÀJ-I-fpsS {]Xn-tO-Z-_n-µp-hgn IS-¶p-sN-Ãp-¶-Xp-amb t\Àtc-J-bpsS 

 kao-I-cWw ImWpI.

12.  x y3 5 11 0- + =  F¶ t\Àtc-Jbv¡v ew_hpw x y5 6 1- = , x y3 2 5 0+ + =  F¶o 

 t\Àtc-J-I-fpsS {]Xn-tN-Z-_nµp hgn IS¶p sNÃp-¶-Xp-amb t\Àtc-J-bpsS kao-I-cWw ImWpI

13. 3 0x y 9- + = , x y2 4+ =  F¶o t\Àtc-J-I-fpsS {]Xn-tO-Z-_n-µp-hn-s\bpw 

2 0x y 4+ - = , x y2 3 0- + =  F¶o t\Àtc-J-I-fpsS {]Xn-tO-Z-_n-µp-hn-s\bpw tbmPn-¸n-

¡p¶ t\Àtc-J-bpsS 

 kao-I-cWw ImWpI

14. A(2, -4), B(3, 3), C(-1, 5) F¶nh 3ABC bpsS ioÀj--§-fmWv. B bnÂ \n¶pÅ D¶-Xn-bn-

 eqsSbpÅ t\Àtc-J-bpsS kao-I-cWw ImWpI.

15. A(-4,4 ), B(8 ,4), C(8,10) F¶nh 3ABC bpsS ioÀj-§-fmWv. AbnÂ \n¶p-apÅ                        

a[y-a-¯n- eq-sS-bpÅ t\Àtc-J-bpsS kao-I-cWw ImWp-I.

16. aqe-_n-µp-hnÂ \n¶v x y3 2 13+ =  F¶ t\Àtc-J-bn-epÅ ew_-tc-J-bpsS Nph-Snsâ  

\nÀt±-im¦w ImWp-I.

17. 2 7x y+ = , x y2 8+ =  F¶o t\Àtc-JIÄ Hcp hr¯-¯nsâ hymk-§-fmWv. (0, -2) F¶ 

 _nµp hr¯-¯n-t·Â ØnXn sN¿p-¶p-sh-¦nÂ hr¯-¯nsâ hymkmÀ²w ImWpI.

18. x y2 3 4 0- + = , x y2 3 0- + =   F¶o t\Àtc-J-I-fpsS {]Xn-tO-Z-_n-µp-hn-t\bpw                      

(3, -2), (-5, 8) F¶o _nµp-¡sf tbmPn-¸n-¡p¶ t\Àtc-J-bpsS a²y-_n-µp-hn-t\bpw                       

tbmPn-¸n-¡p¶ t\Àtc-J-bpsS kao-I-cWw ImWp-I.

19.      Zznk-a-`pP {XntImWw PQR Â PQ  = PR. B[mcw QR , x A£-¯nepw  p, y A£-¯nepw BWv 

PQ  hnsâ kao-I-cWw x y2 3 9 0- + = BIp-¶p. PR  eqsS-bpÅ t\Àtc-J-bpsS kao-I-cWw 

ImWpI.
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A`ymkw 5.6
icn-bmb D¯cw sXsc-sª-Sp¯v Fgp-XpI

1. ,a b-^ h , ,a b3 5^ h F¶o _nµp-¡sf tbmPn-¸n-¡p¶ tcJm-J-WvU-¯nsâ a²y-_nµp

 (A) ,a b2-^ h  (B) ,a b2 4^ h  (C) ,a b2 2^ h  (D) ,a b3- -^ h
2.  ,A 1 3-^ h, ,B 3 9-^ h F¶o _nµp-¡sf tbmPn-¸n-¡p¶ tcJm-J-WvUs¯ 1:3 F¶ Awi-_-Ô-

¯nÂ B´-c-ambn hn`-Pn-¡p¶ _nµp P
 (A) ,2 1^ h  (B) ,0 0^ h  (C) ,

3
5 2` j  (D) ,1 2-^ h

3. ,A 3 4^ h , ,B 14 3-^ h F¶o _nµp-¡sf tbmPn-¸n-¡p¶ tcJm-J-WvUw x A£s¯ P bnÂ 

kÔn-¨mÂ AB sb hn`-Pn-¡p¶ Awi-_Ôw

 (A) 4 : 3  (B) 3 : 4  (C) 2 : 3  (D) 4 : 1
4.  ,2 5- -^ h, ,2 12-^ h , ,10 1-^ hF¶o ioÀj-I§-tfm-Sp-Iq-Snb {XntIm-W-¯nsâ tI{µIw

 (A) ,6 6^ h  (B) ,4 4^ h  (C) ,3 3^ h  (D) ,2 2^ h

5.  ,1 2^ h, ,4 6^ h, ,x 6^ h , ,3 2^ h F¶nh bYm-{Iaw Hcp kmam-´-cn-I-¯nsâ ioÀj--§-fm-sW-¦nÂ  
x  sâ aqeyw 

 (A)  6   (B)  2   (C)  1   (D)  3
6. (0,0), ,2 0^ h, (0,2) F¶o ioÀj-§-fpÅ {XntIm-W-¯nsâ hnkvXoÀ®w 

 (A) 1 N:am  (B)  2 N:am (C) 4 N:am  (D)  8 N:am

7. ,1 1^ h, ,0 1^ h, ,0 0^ h , ,1 0^ h F¶o ioÀj-§-fpÅ NXpÀ`p-P-¯nsâ hnkvXoÀ®w

 (A) 3 N:am  (B) 2 N:am  (C) 4 N:am  (D) 1 N:am

8. x  A£-¯n\p kam-´-c-amb Hcp t\Àtc-J-bpsS sNcn-hp-tIm¬

 (A) 0c   (B)  60c  (C) 45c  (D)  90c
9.  ,3 2-^ h , , a1-^ h F¶o _nµp-¡sf tbmPn-¸n-¡p¶ tcJ-bpsS Nmbvhv 

2
3-  F¦nÂ                       

abpsS aqeyw

 (A) 1    (B) 2   (C) 3   (D) 4
10. ,2 6-^ h , ,4 8^ h F¶o _nµp-¡sf tbmPn-¸n-¡p¶ t\Àtc-Jbv¡v ew_-amb t\ÀtcJ-bpsS 

Nmbvhv

 (A) 
3
1    (B) 3   (C) -3  (D) 

3
1-

11. x y9 2 0- - = , x y2 9 0+ - = F¶o t\Àtc-J-I-fpsS {]Xn-tO-Z-_nµp

 (A) ,1 7-^ h  (B) ,7 1^ h  (C) ,1 7^ h  (D) ,1 7- -^ h
12. x y4 3 12 0+ - =  F¶ t\ÀtcJ y A£s¯ tOZn-¡p¶ _nµp

 (A) ,3 0^ h  (B) ,0 4^ h  (C) ,3 4^ h  (D) ,0 4-^ h
13. y x7 2 11- =  F¶ t\ÀtcJ-bpsS Nmbvhv

 (A)  
2
7-   (B)  

2
7    (C)  

7
2    (D)  

7
2-

14. x A£-¯n\p kam-´chpw (2 , –7) F¶ _nµp hgn-I-S¶p sNÃp-¶-Xp-amb t\Àtc-J-bpsS 

 kao-I-cWw

 (A) x 2=   (B) x 7=-   (C) y 7=-   (D) y 2=

15. x y2 3 6 0- + = , F¶ tcJ-bpsS x,y A´x-J-WvU-§Ä bYm-{Iaw

 (A) 2, 3  (B) 3, 2  (C)  -3, 2  (D)  3, -2
16. Hcp hr¯-¯nsâ tI{µw (-6, 4). hr¯-¯nsâ hymk-¯nsâ Hc-{K-_nµp (-12, 8), F¦nÂ              

atä A{K-_nµp 

 (A) (-18, 12)  (B) (-9, 6)  (C) (-3, 2)  (D) (0, 0)
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17. aqe-_n-µp-hn-eqsS IS-¶p-sN-Ãp-¶Xpw x y2 3 7 0+ - =  F¶p tcJbv¡p ew_-am-b-Xp-amb             

t\Àtc-J-bpsS kao-I-cWw 
 (A) x y2 3 0+ =  (B) x y3 2 0- =  (C) y 5 0+ =   (D) y 5 0- =

18. y A£-¯n\p kam-´-chpw ,2 5-^ h hgn-I-S¶p sNÃp-¶-Xp-amb t\Àtc-J-bpsS kao-I-cWw

 (A) x 2 0- =   (B) x 2 0+ =   (C) y 5 0+ =   (D) y 5 0- =

19. (2, 5), (4, 6), ,a a^ h F¶o _nµp-¡Ä ka-tc-Jo-b-am-sW-¦nÂ a  bpsS aqeyw

 (A) -8   (B) 4   (C) -4  (D) 8
20. y x k2= +  F¶ t\ÀtcJ (1, 2) F¶ _nµphneqsS IS-¶p-sN-Ãp-¶p-sh-¦nÂ, k bpsS aqeyw

 (A)  0   (B)  4   (C)  5   (D) -3
21. Nmbvhv 3 Dw y A´x-JWvUw 4 Dw DÅ Hcp t\Àtc-J-bpsS kao-I-cWw

 (A) x y3 4 0- - =     (B) x y3 4 0+ - =

 (C) x y3 4 0- + =     (D) x y3 4 0+ + =

22. y 0=  , x 4=- F¶o t\ÀtcJ-I-fpsS {]Xn-tO-Z-_nµp

 (A) ,0 4-^ h  (B)  ,4 0-^ h  (C)  ,0 4^ h  (D)  ,4 0^ h

23. 3x + 6y + 7 = 0, 2x + ky = 5 F¶o t\Àtc-J-IÄ ]c-kv]cw ew_-am-sW-¦nÂ k bpsS aqeyw

 (A)  1   (B)  –1   (C)  2   (D) 
2
1

   q  ( , )P x y
1 1

 , ,Q x y
2 2^ h F¶o _nµp-¡Ä¡n-S-bn-epÅ Zqcw  x x y y

2 1
2

2 1
2- + -^ ^h h

q  ,A x y
1 1^ h, ,B x y

2 2^ h F¶o _nµp-¡sf tbmPn-¸n-¡p¶ tcJm-J-WvUs¯ :l mF¶ Awi-

 _-Ô-¯nÂ B´-c-ambn hn`-Pn-¡p¶ _nµp  P ,
l m

lx mx

l m

ly my
2 1 2 1

+

+

+

+
c m

q  ,A x y
1 1^ h , ,B x y

2 2^ h  F¶o _nµp-¡sf tbmPn-¸n-¡p¶ tcJm-J-WvUs¯ :l mF¶ Awi-

 _-Ô-¯nÂ _mlyambn hn`-Pn-¡p¶ _nµp Q ,
l m

lx mx

l m

ly my
2 1 2 1

-

-

-

-
c m.

q  ,x y
1 1^ h , ,x y

2 2^ h F¶o _nµp-¡sf tbmPn¸n¡p¶ tcJmJÞ¯nsâ a[y_nµp.

      ,
x x y y

2 2
1 2 1 2
+ +

c m

q  ,x y
1 1^ h, ,x y

2 2^ h , ,x y
3 3^ h  F¶o _nµp-¡Ä ioÀj-§-fm-bpÅ {XntIm-W-¯nsâ hnkvXoÀ®w

   =   ( )x y y
2
1

1 2 3-/  = x y y x y y x y y
2
1

1 2 3 2 3 1 3 1 2
- + - + -^ ^ ^h h h" ,

   = x y x y x y x y x y x y
2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ ^h h" ,.

HmÀ½n-t¡Êh 
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q  ,A x y
1 1^ h, ,B x y

2 2^ h, ,C x y
3 3^ h F¶o _nµp-¡Ä ka-tc-Jo-b-amWv +  

  (i)  x y x y x y
1 2 2 3 3 1

+ +  = x y x y x y
2 1 3 2 1 3

+ +  AsÃ¦nÂ

 (ii) AB bpsS Nmbvhv =  BC bpsS Nmbvhv (AYhm)  AC bpsS Nmbvhv

q  Hcp t\ÀtcJ x A£-¯nsâ [\-Zn-i-bp-ambn DÊ m-¡p¶ tIm¬ i   F¦nÂ Nmbvhv m = tani .

q  ,x y
1 1^ h, ,x y

2 2^ h F¶o _nµp-¡Ä hgn-I-S¶p sNÃp¶ ew_-a-Ãm¯ t\ÀtcJ-bpsS Nmbvhv

    m = 
x x

y y

2 1

2 1

-

-
 = 

x x
y y

1 2

1 2

-
-

q 0ax by c+ + = F¶ t\ÀtcJ-bpsS Nmbvhv m  = coefficient of
coefficient of

y
x- 

x sâ KpWm¦w

y bpsS KpWm¦w
  = 

b
a- ,  0b !

q Xnc-Ýo\ tcJ-bpsS Nmbvhv 0. ew_-tc-J-bpsS Nmbvhv \nÀÆ-Nn-¡-s¸-«n-«nÃ.

q cÊ p t\ÀtcJ-IÄ kam-´-c-amWv +NmbvhpIÄ kaw 

q cÊ p ew-_-a-Ãm-¯  t\ÀtcJ-IÄ ew_-amWv +NmbvhpI-fpsS KpW-\-^ew -1   
      (AXmbXv m

1
m

2
 = -1) 

t\ÀtcJbpsS kahmIy§Ä

{IakwJy t\ÀtcJ  kahmIyw

1. x-A£w y = 0
2. y-A£w x = 0
3. x-A£¯n\p kam´cw y = k
4. y- A£¯n\p kam´cw x = k
5. ax+by+c =0 bv¡v kam´cw ax+by+k = 0
6. ax+by+c =0 bv¡v ew_w bx–ay+k = 0

X¶n«pffh kahmIyw

1. aqe_nµp hgn IS¶p sNÃp¶ t\ÀtcJ           y = mx
2. Nmbvhv m,  y-A´x-J-WvU-w c      y = mx + c
3. Nmbvhv  m, Hcp _nµp (x1 , y1) y – y1 = m(x–x1)

4. (x1 , y1), (x2 , y2) F¶o cÊp _nµp¡Ä hgn 
IS¶p sNÃp¶ t\ÀtcJ y y

y y

x x

x x

2 1

1

2 1

1

-

-
=

-

-

5. x- A´x-J-WvU-w a ,  y- A´x-J-WvU-w b    
1

a
x

b
y

+ =
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