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fzpjg;ghlj;jpy; nky;yfw;;Fk; khztu;fSf;F vspaKiwapy; Nju;r;rp 
ngw tpdh-tpil ifNaL. 

 
njhFg;ghsu;fs; : 
 
1. jpU.M.jz;lghzpKJfiy fzpj Mrpupau;.       2. jpU.f.jpUKUfd;.KJfiy fzpj Mrpupau;. 

    muR Mz;fs; Nky;epiyg; gs;sp.    muR Mz;fs; Nky;epiyg; gs;sp 
    Njtghz;lyk.;                   tOjhT+u; 

 
Kf;fpa Fwpg;Gfs; : 
 

1. +2 fzpjg;ghl tpdh fl;likg;gpd; gb xUkjpg;ngz; tpdhf;fis nghUj;jtiu 

ghlGj;jj;jpw;F gpd; cs;s tpdhf;fspy; vt;tpj khw;wKk; ,d;wp mjpy; cs;sthNw 

Nfl;fg;gLtjhy; mt;tpdhf;fis jpUk;g jpUk;g gapw;rp vLj;Jf; nfhz;lhy; 30 

kjpg;ngz; vspjpy; ngwKbAk;. 

2. 100 rjtPjk; Njh;r;rp ngWk; tifapy; ,g;gapw;rp fl;lfk; jahupf;fg;gl;Ls;sJ 

,f;fl;lfj;ij gbj;J gapw;rp vLj;Jf;nfhz;lhy; xt;nthU mj;jpahaj;jpYk; 

fPPo;fz;lthW Fiwe;jgl;r kjpg;ngz;fis ngwKbAk;. 

 

 

 

 

 

 

 

 

 

 

 

 

3. Nju;T neUq;Fk; NghJ mtru mtrukhf fzf;Ffis kdg;ghlk; nra;tij 

jtph;j;J Muk;gk; KjNy fzf;Ffis nra;J ghu;f;;;f Ntz;Lk;. 

4. Nju;T vOJk; NghJ vt;tpj Fog;gKk; ,y;yhky; vOJjy; mtrpak;. 

5. Njitahd ,lq;fspy; glq;fis tiua Ntz;Lk;. glj;jpw;;F kjpg;ngz; cz;L. 

6. Xt;nthU tpdh-tpilf;Fk; jPu;Tfhz cjTk; #j;jpuq;fis mtrpak; vOjNtz;Lk;. 

7. ,f;fl;lfj;jpy; cs;s tpil Fwpg;Gfs; kpfTk; RUf;fkhf cs;sjhy; NkYk; 

RUf;fhky; vOjTk;. 

8. tpilfis rhpghh;j;jYf;F tha;g;Gs;s tpdhf;fis Njh;e;njLj;J vOjTk;. 

9. Nfs;tp vz;izAk;> Nfs;tpapy; cs;s tpguq;fisAk; ,UKiw rhpghh;f;f 

Ntz;Lk;. 

t.vz; mj;jpahak; Fiwe;jgl;r kjpg;ngz; 

1 mzpfs; kw;Wk; mzpf;Nfhitfspd; gad;ghLfs; 06 

2 ntf;lu; ,aw;fzpjk; 18 

3 fyg;ngz;fs; 06 

4 gFKiw tbtfzpjk; 20 

5 tifEz; fzpjk; -II 16 

6 tiff;nfO rkd;ghLfs; 10 

7 jdpepiyf; fzf;fpay; 22 

8 xUkjpg;ngz; tpdh 30 

 nkhj;jk; 128 
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1.mzpfSk; mzpf;Nfhitfspd; gad;ghLfSk; 

6 kjpg;ngz; tpdhf;fs; 
 

𝟏)  𝑨 = [
𝟏   𝟐
𝟑 −𝟓

]vd;w mzpapd; Nru;g;G mzpiaf;fhz;f . ; 𝑨 (𝒂𝒅𝒋𝑨)  =  (𝒂𝒅𝒋𝑨) 𝑨 =  ï𝐀ï𝐈2      

      vd;gijr; rupghu; 
jPh;T  

𝐀 = [
𝟏      𝟐
𝟑  −𝟓

] 

 

                                                             𝒂𝒅𝒋 𝑨 = [
−𝟓 −𝟐
−𝟑   𝟏

] 

 

                                                          |𝑨| = |
𝟏      𝟐
𝟑   −𝟓

|  =  −𝟏𝟏 

 

𝐀 (𝒂𝒅𝒋 𝑨) = [
𝟏      𝟐
𝟑   −𝟓

] [
−𝟓 −𝟐
−𝟑   𝟏

] = [
−𝟏𝟏   𝟎

  𝟎 −𝟏𝟏
] = −𝟏𝟏𝐈 

 

(𝒂𝒅𝒋 𝑨) 𝑨 = [
−𝟓 −𝟐
−𝟑   𝟏

] [
𝟏    𝟐
𝟑 −𝟓

] = [
−𝟏𝟏   𝟎

  𝟎 −𝟏𝟏
] = −𝟏𝟏𝐈 

 

vdNt       𝐀 (𝐚𝐝𝐣 𝐀)  =  (𝐚𝐝𝐣 𝐀) 𝐀 =  ï𝐀ï𝐈 
 

2.𝑨 =  [
−𝟏    𝟐
  𝟏 −𝟒

] vdpy; 𝑨 (𝒂𝒅𝒋𝑨)  =  (𝒂𝒅𝒋𝑨) 𝑨 =  ï𝐀ï𝐈2vd;gijr; rupghu; 

jPh;T  

𝐀 = [
−𝟏      𝟐
𝟏  −𝟒

] 

 

𝒂𝒅𝒋 𝑨 = [
−𝟒 −𝟐
−𝟏  −𝟏

] 

|𝑨| = |
−𝟏      𝟐
𝟏   −𝟒

|  =  𝟐 

𝐀 (𝒂𝒅𝒋 𝑨) = [
−𝟏      𝟐
𝟏  −𝟒

] [
−𝟒 −𝟐
−𝟏  −𝟏

] = [
𝟐   𝟎
  𝟎 𝟐

] = 𝟐𝐈 

 

(𝒂𝒅𝒋 𝑨) 𝑨 = [
−𝟒 −𝟐
−𝟏  −𝟏

] [
−𝟏      𝟐
𝟏  −𝟒

] = [
𝟐   𝟎

  𝟎 𝟐
] = 𝟐𝐈 

 

vdNt       𝐀 (𝐚𝐝𝐣 𝐀)  =  (𝐚𝐝𝐣 𝐀) 𝐀 =  ï𝐀ï𝐈 

𝟑) 𝑨 = [
−𝟒 −𝟑 −𝟑
   𝟏    𝟎    𝟏
   𝟒   𝟒     𝟑

]  - ,d; Nru;g;G mzp 𝐀vd epWTf. (𝐌𝐚𝐫𝐜𝐡 − 𝟐𝟎𝟎𝟖, 𝐌𝐚𝐫 𝟐𝟎𝟏𝟏) 

jPh;T∶                                                              𝑨 𝑪 = [
−𝟒 𝟏   𝟒

  −𝟑   𝟎   𝟒
−𝟑 𝟏   𝟑

] 
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𝒂𝒅𝒋 𝑨 =  [
−𝟒 −𝟑 −𝟑
   𝟏    𝟎    𝟏
   𝟒   𝟒     𝟑

] 

𝒂𝒅𝒋 𝑨 = 𝑨 

 

4.  𝑨 = [
−𝟏   𝟐 −𝟐
  𝟒 −𝟑    𝟒
  𝟒 −𝟒    𝟓

]vdpy;        𝑨 =  𝑨−𝟏vd;gijr; rupghu;.   (𝑴𝒂𝒓𝒄𝒉 − 𝟐𝟎𝟎𝟗) 

jPh;T 
                           

AA=A𝑨−𝟏 

                          𝑨𝟐 = I    vd epWtpdhy; NghJk;. 
 

                                             𝑨𝟐 =[
−𝟏   𝟐 −𝟐
  𝟒 −𝟑    𝟒
  𝟒 −𝟒    𝟓

] [
−𝟏   𝟐 −𝟐
  𝟒 −𝟑    𝟒
  𝟒 −𝟒    𝟓

] 

                                       =⌈
𝟏 𝟎 𝟎
𝟎 𝟏 𝟎
𝟎 𝟎 𝟏

⌉ 

                                           =    I 

5. 























2751

5121

1513

vd;w mzpapd; juk; fhz;f 

jPh;T  

            |
𝟏 −𝟓 −𝟏

−𝟐 𝟏 −𝟓
𝟓 −𝟕 𝟐

|= 1(2-35)+5(-4+25)-1(14-5) 

 
                                                 =-33+105-9 
 
         =63 ≠ 0 

                  r( 𝑨 ) =  𝟑,     
 

6 )





















0111

1032

1210

vd;w mzpapd; juk; fhz;f 

jPh;T  

           |
𝟎 𝟏 𝟐
𝟐 −𝟑 𝟎
𝟏 𝟏 −𝟏

|= -1(-2)+2(2+3) 

                                            =2+10 
 
                                  =12≠0 
 

                       r( 𝑨 ) =  𝟑 
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7)



















0312

0101

0213

vd;w mzpapd; juk; fhz;f 

jPh;T  

       |
𝟑 𝟏 𝟐
𝟏 𝟎 −𝟏
𝟐 𝟏 𝟑

|=0                 |
𝟏 𝟐 𝟎
𝟎 −𝟏 𝟎
𝟏 𝟑 𝟎

|=0 

 

   |
𝟐 𝟎 𝟑

−𝟏 𝟎 𝟏
𝟑 𝟎 𝟐

|=0  |
𝟎 𝟑 𝟏
𝟎 𝟏 𝟎
𝟎 𝟐 𝟏

|=0 

 

r( 𝑨 ) ≠ 𝟑 
      NkYk; 
 

                            |
𝟏 𝟐
𝟎 −𝟏

|=-1≠0 

 

r( 𝑨 ) =  𝟐 

 

8)  























7363

2142

3121

vd;w mzpapd; juk; fhz;f 

jPh;T  

 |
𝟏 𝟐 −𝟏
𝟐 𝟒 𝟏
𝟑 𝟔 𝟑

|=0             |
𝟐 −𝟏 𝟑
𝟒 𝟏 −𝟐
𝟔 𝟑 −𝟕

|=0 

  

 |
−𝟏 𝟑 𝟏
𝟏 −𝟐 𝟐
𝟑 −𝟕 𝟑

|=0  |
𝟑 𝟏 𝟐

−𝟐 𝟐 𝟒
−𝟕 𝟑 𝟔

|=0 

 
 

                                r( 𝑨 ) ≠ 𝟑 
NkYk; 

 

                                 |
𝟐 −𝟏
𝟒 𝟏

|= 6 ≠0 

 

                                            r( 𝑨 ) =  𝟐 
 

9) 























6721

3142

4321

vd;w mzpapd; juk; fhz;f 

jPh;T  

 |
𝟏 −𝟐 𝟑

−𝟐 𝟒 −𝟏
−𝟏 𝟐 𝟕

|=0                |
−𝟐 𝟑 𝟒
𝟒 −𝟏 −𝟑
𝟐 𝟕 𝟔

|=0 
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  |
𝟑 𝟒 𝟏

−𝟏 −𝟑 −𝟐
𝟕 𝟔 −𝟏

|=0  |
𝟒 𝟏 −𝟐

−𝟑 −𝟐 𝟒
𝟔 −𝟏 𝟐

|=0 

 

r( 𝑨 ) ≠ 𝟑 
NkYk; 

                         |
−𝟐 𝟑
𝟒 −𝟏

|= -10 ≠0 

 

r( 𝑨 ) =  𝟐 
 
 

10) 

















1012

7436

3124

vd;w mzpapd; juk; fhz;f. 

 

jPh;T  

   |
𝟒 𝟐 𝟏
𝟔 𝟑 𝟒
𝟐 𝟏 𝟎

|=0             |
𝟐 𝟏 𝟑
𝟑 𝟒 𝟕
𝟏 𝟎 𝟕

|=0 

 

   |
𝟏 𝟑 𝟒
𝟒 𝟕 𝟔
𝟎 𝟏 𝟐

|=0  |
𝟑 𝟒 𝟐
𝟕 𝟔 𝟑
𝟏 𝟐 𝟏

|=0 

 

                                 r( 𝑨 ) ≠ 𝟑 
NkYk; 

 

   |
𝟐 𝟏
𝟑 𝟒

|= 5 ≠0 

 

                                r( 𝑨 ) =  𝟐 

 

11)[
𝟏 𝟏 𝟏
𝟐 −𝟏 𝟑
𝟓 −𝟏 𝟕

𝟑
𝟒

𝟏𝟏
]vd;w mzpapd; juk; fhz;f. 

jPh;T  

   |
𝟏 𝟏 𝟏
𝟐 −𝟏 𝟑
𝟓 −𝟏 𝟕

|=0                  |
𝟏 𝟏 𝟑

−𝟏 𝟑 𝟒
−𝟏 𝟕 𝟏𝟏

|=0 

 

  |
𝟏 𝟑 𝟏
𝟑 𝟒 𝟐
𝟕 𝟏𝟏 𝟓

|=0  |
𝟑 𝟏 𝟏
𝟒 𝟐 −𝟏

𝟏𝟏 𝟓 −𝟏
|=0 

 

                               r( 𝑨 ) ≠ 𝟑 
NkYk; 

   |
𝟏 𝟏

−𝟏 𝟑
|= 4 ≠0 

      r( 𝑨 ) =  𝟐 
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12) [
𝟏 𝟐 𝟑 −𝟏
𝟐 𝟒 𝟔 −𝟐
𝟑 𝟔 𝟗 −𝟑

]vd;w mzpapd; juk; fhz;f 

¾oÜ:    

            𝐴 = [
1 2 3 −1
2 4 6 −2
3 6 9 −3

]GuL. 

  ~ [
1 2 3 −1
0 0 0    0
0 0 0    0

] 𝑅2 → 𝑅2 − 2𝑅1

𝑅3 → 𝑅3 − 3𝑅 1

 

 
                                          𝜌(𝐴) = 1. 
13. úSoUôß A¦LôQp Øû\«p ¾odL:   𝟐𝒙 − 𝒚 = 𝟕, 𝟑𝒙 − 𝟐𝒚 = 𝟏𝟏 
 

¾oÜ: RWlThP NUuTôÓLû[l ©uYÚUôß GÝRXôm, 
 

 

[
𝟐 −𝟏
𝟑 −𝟐

] [
𝒙
𝒚] = [

𝟕
𝟏𝟏

]

𝑨𝑿 = 𝑩

|𝑨| = |
𝟐 −𝟏
𝟑 −𝟐

| = −𝟒 + 𝟑 = −𝟏 ≠ 𝟎

 

𝑨éf£VUt\ úLôûY A¦, G]úY 𝑨−𝟏LôQ Ø¥Ùm. 

 

𝐚𝐝𝐣𝑨 = [
−𝟐 𝟏
−𝟑 𝟐

]

𝑨−𝟏 =
𝟏

|𝑨|
𝐚𝐝𝐣𝑨 =

𝟏

−𝟏
[
−𝟐 𝟏
−𝟑 𝟐

] = [
𝟐 −𝟏
𝟑 −𝟐

]
 

 

𝑿 = 𝑨−𝟏𝑩GuTÕ ¾oYôÏm. 

 
𝑿 = [

𝟐 −𝟏
𝟑 −𝟐

] [
𝟕
𝟏𝟏

] = [
𝟏𝟒 − 𝟏𝟏
𝟐𝟏 − 𝟐𝟐

] = [
𝟑
−𝟏

]

∴ 𝒙 = 𝟑, 𝒚 = −𝟏
 

 
14. úSoUôß A¦LôQp Øû\«p ¾odL:                 

𝟕𝒙 + 𝟑𝒚 = −𝟏, 𝟐𝒙 + 𝒚 = 𝟎 
¾oÜ:  
 RWlThP NUuTôÓLû[l ©uYÚUôß GÝRXôm, 

 [
𝟕 𝟑
𝟐 𝟏

] [
𝒙
𝒚] = [

−𝟏
𝟎

]

 
 

𝑨𝑿 = 𝑩

|𝑨| = |
𝟕 𝟑
𝟐 𝟏

| = 𝟕 − 𝟔 = 𝟏 ≠ 𝟎 

𝑨éf£VUt\ úLôûY A¦, G]úY𝑨−𝟏LôQ Ø¥Ùm. 

 

𝐚𝐝𝐣𝑨 = [
𝟏 −𝟑
−𝟐 𝟕

]

𝑨−𝟏 =
𝟏

|𝑨|
𝐚𝐝𝐣𝑨 =

𝟏

𝟏
[
𝟏 −𝟑
−𝟐 𝟕

] = [
𝟏 −𝟑
−𝟐 𝟕

]
 

  𝑿 = 𝑨−𝟏𝑩GuTÕ ¾oYôÏm. 
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𝑿 = (

𝒙
𝒚) = [

𝟏 −𝟑
−𝟐 𝟕

] [
−𝟏
𝟎

] = [
−𝟏 + 𝟎
𝟐 + 𝟎

] = [
−𝟏
𝟐

]

∴ 𝒙 = −𝟏, 𝒚 = 𝟐
 

 

𝟏𝟓.    𝟐𝒙 + 𝟑𝒚 = 𝟖, 𝟒𝒙 + 𝟔𝒚 = 𝟏𝟔ANUT¥jRô] úS¬Vf NUuTôhÓj ùRôÏl©û] 
A¦dúLôûY Øû\«p ¾odL. 
¾oÜ:  

𝚫 = |
𝟐 𝟑
𝟒 𝟔

| = 𝟏𝟐 − 𝟏𝟐 = 𝟎 

𝚫𝒙 = |
𝟖 𝟑
𝟏𝟔 𝟔

| = 𝟒𝟖 − 𝟒𝟖 = 𝟎 

𝚫𝒚 = |
𝟐 𝟖
𝟒 𝟏𝟔

| = 𝟑𝟐 − 𝟑𝟐 = 𝟎 

 

𝚫 = 𝟎Utßm𝚫𝒙 = 𝟎, 𝚫𝒚 = 𝟎GuTRôÛm,𝚫-Cu Ïû\kRÕ JÚ ùLÝ BYÕ éf£VUtß 
CÚlTRôp, ùRôÏl× JÚeLûUÜ EûPVRôÏm, 
Gi¦dûLVt\ ¾oÜLs ¡ûPdÏm. ùRôÏl×  JúW JÚ R²fNUuTôh¥tÏ Ïû\Ùm. 
ùLôÓdLlThP ùRôÏlTô]Õ 𝟐𝒙 + 𝟑𝒚 = 𝟖BÏm. 

 𝒚 =  𝒕, 𝒕 ∈ 𝑹G]j RW𝟐𝒙 = 𝟖 − 𝟑𝒕 ⇒ 𝒙 =
𝟖−𝟑𝒕

𝟐
 

G]úY ¾oÜ LQUô]Õ(𝒙, 𝒚)  = (
𝟖−𝟑𝒕

𝟐
, 𝒕) , 𝒕 ∈ 𝑹. 

 

𝟏𝟔. 𝟐𝒙 + 𝟐𝒚 + 𝒛 = 𝟓, 𝒙 − 𝒚 + 𝒛 = 𝟏,    𝟑𝒙 + 𝒚 + 𝐳 = 𝟒          ANUT¥jRô] úS¬Vf 
NUuTôhÓj ùRôÏl©û] A¦dúLôûY Øû\«p ¾odL. 

¾oÜ: 𝚫 = |
𝟐 𝟐 𝟏
𝟏 −𝟏 𝟏
𝟑 𝟏 𝟏

| = 𝟐(−𝟐 − 𝟏) − 𝟐(𝟐 − 𝟑) + 𝟏(𝟏 +3) 

= −𝟔 + 𝟐 + 𝟒 = 𝟎 

 𝚫𝒙 = |
𝟓 𝟐 𝟏
𝟏 −𝟏 𝟏
𝟒 𝟏 𝟐

| = 𝟓(−𝟐 − 𝟏) − 𝟐(𝟐 − 𝟒) + 𝟏(𝟏 + 𝟒) 

  = −𝟏𝟓 + 𝟒 + 𝟓 = −𝟔 ≠ 𝟎 
𝜟 =  𝟎Utßm 𝚫𝒙 ≠ 𝟎𝚫𝒙, GuTRôp. ùRôÏl× JÚeLûUÜ At\Õ  
ARôYÕ CRtÏ ¾oÜ ¡ûPVôÕ. 
 
𝟏𝟕.      𝒙 + 𝒚 + 𝟐𝒛 = 𝟒, 𝟐𝒙 + 𝟐𝒚 + 𝟒𝒛 = 𝟖, 𝟑𝒙 + 𝟑𝒚 + 𝟔𝒛 = 𝟏𝟎ANUT¥jRô] úS¬Vf 
NUuTôhÓj ùRôÏl©û] A¦dúLôûY Øû\«p ¾odL. 
¾oÜ:  

 

𝚫 = |
𝟏 𝟏 𝟐
𝟐 𝟐 𝟒
𝟑 𝟑 𝟔

| = 𝟎; 𝚫𝒙 = |
𝟒 𝟏 𝟐
𝟖 𝟐 𝟒
𝟏𝟎 𝟑 𝟔

| = 𝟎

𝚫𝒚 = |
𝟏 𝟒 𝟐
𝟐 𝟖 𝟒
𝟑 𝟏𝟎 𝟔

| = 𝟎; 𝚫𝒛 = |
𝟏 𝟏 𝟒
𝟐 𝟐 𝟖
𝟑 𝟑 𝟏𝟎

| = 𝟎

 

𝚫 =  𝟎Utßm 𝚫𝒙 = 𝚫𝒚 = 𝚫𝒛 = 𝟎úUÛm𝚫-u GpXô𝟐 × 𝟐£t\¦dúLôûYL°u 

U§l×Ls éf£VUôYRôÛm.Mdhy; ∆𝑋rpy; xU rpw;wzpf;Nfhit ©r;rpakw;wjhAs;sjhy;   
ùRôÏl× JúeLûUÜAt\Õ. G]úY ARtÏ ¾oÜ ¡ûPVôÕ. 
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2.வெக்டர்இயற்கணிதம் 

10 மதிப்வெண்ெினாக்கள் 
தீர்வு தளத்தின் வெக்டர் சமன்ொடு கார்டீசியன் அமமப்பு 

ஒரு புள்ளி இரண்டு 
ககாடுகள் 

 
𝑟 = �⃗� + 𝑠�⃗⃗� + 𝑡�⃗� 

|

𝑥 − 𝑥1 𝑦 − 𝑦1 𝑧 − 𝑧1

𝑙1 𝑚1 𝑛1

𝑙2 𝑚2 𝑛2

|

= 0 
(1,3,2) என்ற புள்ளி  
ெழிச் வசல்ெதும் 

𝑥+1

2
=

𝑦+2

−1
=

𝑧+3

3
 

மற்றும் 𝑥−2

1
=

𝑦+1

2
=

𝑧+2

2
என்ற 

ககாடுகளுக்கு 
இமணயான 

 

�⃗� = 𝑖 + 3𝑗⃗⃗⃗⃗ + 2𝑘⃗⃗⃗⃗⃗, �⃗⃗� = 2𝑖⃗⃗⃗⃗ − 𝑗 + 3�⃗⃗�  
�⃗� = 𝑖 + 2𝑗⃗⃗⃗⃗ + 2𝑘⃗⃗⃗⃗⃗ 

𝑟 = (𝑖 + 3𝑗⃗⃗⃗⃗ + 2𝑘⃗⃗⃗⃗⃗) + 𝑠(2𝑖⃗⃗⃗⃗ − 𝑗 + 3�⃗⃗�) + 𝑡(𝑖

+ 2𝑗⃗⃗⃗⃗ + 2𝑘⃗⃗⃗⃗⃗) 

|
𝑥 − 1 𝑦 − 3 𝑧 − 2

2 −1 3
1 2 2

| = 0 

8𝑥 + 𝑦 − 5𝑧 − 1 = 0 

(2, −1, −3)என்ற 
புள்ளி ெழிச் 

வசல்ெதும் 𝑥−2

3
=

𝑦−1

2
=

𝑧−3

−4
 மற்றும் 

𝑥−1

2
=

𝑦+1

−3
=

𝑧−2

2
என்ற 

ககாடுகளுக்கு 
இமணயான 

�⃗� = 2𝑖⃗⃗⃗⃗ − 𝑗 − 3𝑘⃗⃗⃗⃗⃗, �⃗⃗� = 3𝑖⃗⃗⃗⃗ + 2𝑗⃗⃗⃗⃗ − 4�⃗⃗�  
�⃗� = 2𝑖⃗⃗⃗⃗ − 3𝑗⃗⃗⃗⃗ + 2𝑘⃗⃗⃗⃗⃗ 

𝑟 = 2𝑖⃗⃗⃗⃗ − 𝑗 − 3𝑘⃗⃗⃗⃗⃗ + 𝑠(3𝑖⃗⃗ ⃗⃗ ⃗⃗ + 2𝑗⃗⃗⃗⃗ − 4�⃗⃗�)

+ 𝑡(2𝑖⃗⃗⃗⃗ − 3𝑗⃗⃗⃗⃗ + 2𝑘⃗⃗⃗⃗⃗) 
 

|
𝑥 − 2 𝑦 + 1 𝑧 + 3

3 2 −4
2 −3 2

| = 0 

8𝑥 + 14𝑦 + 13𝑧 + 37 = 0 

𝑥−2

2
=

𝑦−2

3
=

𝑧−1

3
 என்ற 

ககாட்மட 
உள்ளடக்கியதும் 

𝑥+1

3
=

𝑦−1

2
=

𝑧+1

1
  

என்ற ககாட்டிற்கு 
இமணயானது 

�⃗� = 2𝑖⃗⃗⃗⃗ + 2𝑗 + �⃗⃗�, �⃗⃗� = 2𝑖⃗⃗⃗⃗ + 3𝑗⃗⃗⃗⃗ + 3�⃗⃗�  
�⃗� = 3𝑖⃗⃗⃗⃗ − 2𝑗⃗⃗⃗⃗ + �⃗⃗� 

𝑟 = (2𝑖⃗⃗⃗⃗ + 2𝑗 + �⃗⃗�) + 𝑠(2𝑖⃗⃗⃗⃗ + 3𝑗⃗⃗⃗⃗ + 3�⃗⃗�)

+ 𝑡(2𝑖⃗⃗ ⃗⃗ ⃗⃗ − 3𝑗⃗⃗⃗⃗ + 2𝑘⃗⃗⃗⃗⃗)  

|
𝑥 − 2 𝑦 − 2 𝑧 − 1

2 3 3
3 2 1

| = 0 

3𝑥 − 7𝑦 + 5𝑧 + 3 = 0 
 

(−1,3,2) என்ற புள்ளி 
ெழிச் வசல்ெதும் 

𝑥 + 2𝑦 + 2𝑧 = 5 
மற்றும்          

3𝑥 + 𝑦 + 2𝑧 = 8 
ஆகிய தளங்களுக்கு 
வசங்குத்தானதுமான 

�⃗� = −𝑖 + 3𝑗 + 2�⃗⃗�, �⃗⃗� = 𝑖 + 2𝑗⃗⃗⃗⃗ + 2�⃗⃗�  
�⃗� = 3𝑖⃗⃗⃗⃗ + 𝑗 + 2𝑘⃗⃗⃗⃗⃗ 

𝑟 = (−𝑖⃗⃗⃗⃗⃗ + 3𝑗 + 2�⃗⃗�) + 𝑠(𝑖 + 2𝑗⃗⃗⃗⃗ + 2�⃗⃗�)

+ 𝑡(3𝑖⃗⃗ ⃗⃗ ⃗⃗ + 𝑗 + 2𝑘⃗⃗⃗⃗⃗ ) 

|
𝑥 + 1 𝑦 − 3 𝑧 − 2

1 2 2
3 1 2

| = 0 

2𝑥 + 4𝑦 − 5𝑧 = 0 
 

 

தீர்வு தளத்தின் வெக்டர் சமன்ொடு கார்டீசியன் அமமப்பு 
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இரண்டு புள்ளிகள், 
ஒரு ககாடு 

𝑟 = (1 − 𝑠)�⃗� + 𝑠�⃗⃗� + 𝑡�⃗� 

|

𝑥 − 𝑥1 𝑦 − 𝑦1 𝑧 − 𝑧1

𝑥2 − 𝑥1 𝑦2 − 𝑦1 𝑧2 − 𝑧1

𝑙 𝑚 𝑛
|

= 0 
 

(−1,1,1)மற்றும் (1, −1,1) 
ஆகிய புள்ளிகள் 

 ெழிகய 
வசல்லக்கூடியதும் 
𝑥 + 2𝑦 + 2𝑧 என்ற 

தளத்திற்கு 
வசங்குத்தான 

 

�⃗� = −𝑖⃗⃗⃗⃗⃗ + 𝑗 + �⃗⃗�, �⃗⃗� = 𝑖 − 𝑗 + �⃗⃗� 
�⃗� = 𝑖 + 2𝑗 + 2𝑘⃗⃗⃗⃗⃗ 

𝑟 = (1 − 𝑠)(−𝑖⃗⃗⃗⃗⃗ + 𝑗 + �⃗⃗�) + 𝑠(𝑖 − 𝑗 + �⃗⃗�)

+ 𝑡(𝑖 + 2𝑗 + 2𝑘⃗⃗⃗⃗⃗) 

|
𝑥 + 1 𝑦 − 1 𝑧 − 1

2 −2 0
1 2 2

| = 0 

2𝑥 + 2𝑦 − 3𝑧 + 3 = 0 

𝑥−2

2
=

𝑦−2

3
=

𝑧−1

−2
 என்ற 

ககாட்மட 
உள்ளடக்கியதும் 
(1,1, −1) என்ற 
புள்ளி ெழிகய 

வசல்லக் கூடியதும் 

�⃗� = −𝑖⃗⃗⃗⃗⃗ + 𝑗 − �⃗⃗�, �⃗⃗� = 2𝑖⃗⃗⃗⃗ + 2𝑗 + �⃗⃗� 
�⃗� = 2𝑖⃗⃗⃗⃗ + 3𝑗 − 2�⃗⃗� 

𝑟 = (1 − 𝑠)(−𝑖⃗⃗⃗⃗⃗ + 𝑗 − �⃗⃗�)

+ 𝑠(2𝑖⃗⃗⃗⃗ + 2𝑗 + �⃗⃗�) + 𝑡(2𝑖⃗⃗⃗⃗

+ 3𝑗 − 2�⃗⃗�) 
 

|
𝑥 + 1 𝑦 − 1 𝑧 + 1

3 1 2
2 3 −2

| = 0 

8𝑥 − 10𝑦 − 7𝑧 + 11 = 0 

𝐴(1, −2,3) மற்றும் 
𝐵(−1,2, −1) என்ற 

புள்ளிகள் 𝑥−2

2
=

𝑦+1

3
=

𝑧−1

4
 என்ற 

ககாட்டிற்கு 
இமணயான 

�⃗� = 𝑖 − 2𝑗 + 3�⃗⃗�, �⃗⃗� = −𝑖⃗⃗⃗⃗⃗ + 2𝑗⃗⃗⃗⃗ − �⃗⃗� 
�⃗� = 2𝑖⃗⃗⃗⃗ + 3𝑗 + 4𝑘⃗⃗⃗⃗⃗ 

𝑟 = (1 − 𝑠)(𝑖 − 2𝑗 + 3�⃗⃗�)

+ 𝑠(−𝑖⃗⃗⃗⃗⃗ + 2𝑗⃗⃗⃗⃗ − �⃗⃗�)

+ 𝑡(2𝑖⃗⃗⃗⃗ + 3𝑗 + 4𝑘⃗⃗⃗⃗⃗) 

|
𝑥 + 1 𝑦 + 2 𝑧 − 3

−2 4 −4
2 3 4

| = 0 

2𝑥 − 𝑧 + 1 = 0 

(1,2,3)மற்றும் (2,3,1) 
என்ற புள்ளிகள் 3𝑥 −

2𝑦 + 4𝑧 − 5 = 0 
என்ற தளத்திற்கு 
வசங்குத்தான 

 

�⃗� = 𝑖 + 2𝑗 + 3�⃗⃗�, �⃗⃗� = 2𝑖⃗⃗⃗⃗ + 3𝑗⃗⃗⃗⃗ + �⃗⃗� 
�⃗� = 3𝑖⃗⃗⃗⃗ − 2𝑗 + 4𝑘⃗⃗⃗⃗⃗ 

𝑟 = (1 − 𝑠)(𝑖 + 2𝑗 + 3�⃗⃗�)

+ 𝑠(2𝑖⃗⃗⃗⃗ + 3𝑗⃗⃗⃗⃗ + �⃗⃗�) + 𝑡(3𝑖⃗⃗⃗⃗

− 2𝑗 + 4𝑘⃗⃗⃗⃗⃗) 
 

|
𝑥 − 1 𝑦 − 2 𝑧 − 3

1 1 −2
3 −2 4

| = 0 

2𝑥 + 𝑧 − 7 = 0 
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நிரூெிக்ககெண்டியமெ ெடம் 𝑂𝑃⃗⃗⃗⃗ ⃗⃗ , 𝑂𝑄⃗⃗⃗⃗⃗⃗⃗ ெமரயமறயின்ெடி ெடத்தின்ெடி 

𝐶𝑜𝑠(𝐴 − 𝐵) = 𝐶𝑜𝑠 𝐴 𝐶𝑜𝑠𝐵

+ 𝑆𝑖𝑛𝐴 𝑆𝑖𝑛𝐵 

 

𝑂𝑃⃗⃗⃗⃗ ⃗⃗ = 𝑂𝑀⃗⃗ ⃗⃗ ⃗⃗⃗ + 𝑀𝑃⃗⃗⃗⃗ ⃗⃗ ⃗ 
= 𝐶𝑜𝑠 𝐴𝑖 + 𝑆𝑖𝑛 𝐴𝑗 

𝑂𝑄⃗⃗⃗⃗⃗⃗⃗ = 𝑂𝐿⃗⃗⃗⃗⃗⃗ + 𝐿𝑄⃗⃗⃗⃗⃗⃗  
= 𝐶𝑜𝑠 𝐵𝑖 + 𝑆𝑖𝑛 𝐵𝑗 

𝑂𝑄⃗⃗⃗⃗⃗⃗⃗. 𝑂𝑃⃗⃗ ⃗⃗ ⃗⃗ = |𝑂𝑄⃗⃗⃗⃗⃗⃗⃗||𝑂𝑃⃗⃗ ⃗⃗ ⃗⃗ | 𝐶𝑜𝑠(𝐴 − 𝐵) 
= 1.1 𝐶𝑜𝑠(𝐴 − 𝐵) 

= 𝐶𝑜𝑠(𝐴 − 𝐵) 

𝑂𝑄⃗⃗⃗⃗⃗⃗⃗. 𝑂𝑃⃗⃗ ⃗⃗ ⃗⃗ = (𝐶𝑜𝑠 𝐴𝑖 + 𝑆𝑖𝑛 𝐴𝑗). (𝐶𝑜𝑠 𝐵𝑖

+ 𝑆𝑖𝑛 𝐵𝑗) 
𝐶𝑜𝑠 𝐴 𝐶𝑜𝑠𝐵 + 𝑆𝑖𝑛 𝐴 𝑆𝑖𝑛 𝐵 

𝑆𝑖𝑛(𝐴 − 𝐵) = 𝑆𝑖𝑛𝐴 𝐶𝑜𝑠𝐵

− 𝐶𝑜𝑠𝐴 𝑆𝑖𝑛𝐵 

 

𝑂𝑃⃗⃗⃗⃗ ⃗⃗ = 𝑂𝑀⃗⃗ ⃗⃗ ⃗⃗⃗ + 𝑀𝑃⃗⃗⃗⃗ ⃗⃗ ⃗ 
= 𝐶𝑜𝑠 𝐴𝑖 + 𝑆𝑖𝑛 𝐴𝑗 

𝑂𝑄⃗⃗⃗⃗⃗⃗⃗ = 𝑂𝐿⃗⃗⃗⃗⃗⃗ + 𝐿𝑄⃗⃗⃗⃗⃗⃗  
= 𝐶𝑜𝑠 𝐵𝑖 + 𝑆𝑖𝑛 𝐵𝑗 

𝑂𝑄⃗⃗⃗⃗⃗⃗⃗ × 𝑂𝑃⃗⃗⃗⃗ ⃗⃗ = |𝑂𝑄⃗⃗⃗⃗⃗⃗⃗| ×  |𝑂𝑃⃗⃗ ⃗⃗ ⃗⃗ | 𝑆𝑖𝑛(𝐴

− 𝐵)�⃗⃗� 
= 𝑆𝑖𝑛(𝐴 − 𝐵)�⃗⃗� 

 

𝑂𝑄⃗⃗⃗⃗⃗⃗⃗ × 𝑂𝑃⃗⃗⃗⃗ ⃗⃗ = |
𝑖 𝑗 �⃗⃗�

𝐶𝑜𝑠𝐵 𝑆𝑖𝑛𝐵 0
𝐶𝑜𝑠𝐴 𝑆𝑖𝑛𝐴 0

| 

= �⃗⃗�(𝐶𝑜𝑠𝐵 𝑆𝑖𝑛𝐴 − 𝑆𝑖𝑛𝐵 𝐶𝑜𝑠𝐴) 
= �⃗⃗�(𝑆𝑖𝑛𝐴 𝐶𝑜𝑠𝐵 − 𝐶𝑜𝑠𝐴 𝑆𝑖𝑛𝐵) 

𝐶𝑜𝑠(𝐴 + 𝐵) = 𝐶𝑜𝑠 𝐴 𝐶𝑜𝑠𝐵

− 𝑆𝑖𝑛𝐴 𝑆𝑖𝑛𝐵 

 

𝑂𝑃⃗⃗⃗⃗ ⃗⃗ = 𝑂𝑀⃗⃗ ⃗⃗ ⃗⃗⃗ + 𝑀𝑃⃗⃗⃗⃗ ⃗⃗ ⃗ 
= 𝐶𝑜𝑠 𝐴𝑖 + 𝑆𝑖𝑛 𝐴𝑗 

𝑂𝑄⃗⃗⃗⃗⃗⃗⃗ = 𝑂𝐿⃗⃗⃗⃗⃗⃗ + 𝐿𝑄⃗⃗⃗⃗⃗⃗  
= 𝐶𝑜𝑠 𝐵𝑖 − 𝑆𝑖𝑛 𝐵𝑗 

𝑂𝑄⃗⃗⃗⃗⃗⃗⃗. 𝑂𝑃⃗⃗ ⃗⃗ ⃗⃗ = |𝑂𝑄⃗⃗⃗⃗⃗⃗⃗||𝑂𝑃⃗⃗ ⃗⃗ ⃗⃗ | 𝐶𝑜𝑠(𝐴 + 𝐵) 
= 1.1 𝐶𝑜𝑠(𝐴 + 𝐵) 

= 𝐶𝑜𝑠(𝐴 + 𝐵) 

𝑂𝑄⃗⃗⃗⃗⃗⃗⃗. 𝑂𝑃⃗⃗ ⃗⃗ ⃗⃗ = (𝐶𝑜𝑠 𝐴𝑖 + 𝑆𝑖𝑛 𝐴𝑗). (𝐶𝑜𝑠 𝐵𝑖

− 𝑆𝑖𝑛 𝐵𝑗) 
𝐶𝑜𝑠 𝐴 𝐶𝑜𝑠𝐵 − 𝑆𝑖𝑛 𝐴 𝑆𝑖𝑛 𝐵 
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𝑆𝑖𝑛(𝐴 + 𝐵) = 𝑆𝑖𝑛𝐴 𝐶𝑜𝑠𝐵

+ 𝐶𝑜𝑠𝐴 𝑆𝑖𝑛𝐵 

 

𝑂𝑃⃗⃗⃗⃗ ⃗⃗ = 𝑂𝑀⃗⃗ ⃗⃗ ⃗⃗⃗ + 𝑀𝑃⃗⃗⃗⃗ ⃗⃗ ⃗ 
= 𝐶𝑜𝑠 𝐴𝑖 + 𝑆𝑖𝑛 𝐴𝑗 

𝑂𝑄⃗⃗⃗⃗⃗⃗⃗ = 𝑂𝐿⃗⃗⃗⃗⃗⃗ + 𝐿𝑄⃗⃗⃗⃗⃗⃗  
= 𝐶𝑜𝑠 𝐵𝑖 − 𝑆𝑖𝑛 𝐵𝑗 

𝑂𝑄⃗⃗⃗⃗⃗⃗⃗ × 𝑂𝑃⃗⃗⃗⃗ ⃗⃗ = |𝑂𝑄⃗⃗⃗⃗⃗⃗⃗| ×  |𝑂𝑃⃗⃗ ⃗⃗ ⃗⃗ | 𝑆𝑖𝑛(𝐴

+ 𝐵)�⃗⃗� 
= 𝑆𝑖𝑛(𝐴 + 𝐵)�⃗⃗� 

 

𝑂𝑄⃗⃗⃗⃗⃗⃗⃗ × 𝑂𝑃⃗⃗⃗⃗ ⃗⃗ = |
𝑖 𝑗 �⃗⃗�

𝐶𝑜𝑠𝐵 −𝑆𝑖𝑛𝐵 0
𝐶𝑜𝑠𝐴 𝑆𝑖𝑛𝐴 0

| 

= �⃗⃗�(𝐶𝑜𝑠𝐵 𝑆𝑖𝑛𝐴 + 𝑆𝑖𝑛𝐵 𝐶𝑜𝑠𝐴) 
= �⃗⃗�(𝑆𝑖𝑛𝐴 𝐶𝑜𝑠𝐵 + 𝐶𝑜𝑠𝐴 𝑆𝑖𝑛𝐵) 
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தீர்வு தளத்தின்வெக்டர்சமன்ொடு கார்டீசியன்அமமப்பு 

மூன்றுபுள்ளிகள் 
 

𝑟 = (1 − 𝑠 − 𝑡)�⃗� + 𝑠�⃗⃗� + 𝑡𝑐 
|

𝑥 − 𝑥1 𝑦 − 𝑦1 𝑧 − 𝑧1

𝑥2 − 𝑥1 𝑦2 − 𝑦1 𝑧2 − 𝑧1

𝑥3 − 𝑥1 𝑦3 − 𝑦1 𝑧3 − 𝑧1

|

= 0 

(2,2, −1), (3,4,2)மற்றும் 
(7,0,6) ஆகியபுள்ளிகள் 

 

�⃗� = 2𝑖⃗⃗⃗⃗ + 2𝑗⃗⃗⃗⃗ − �⃗⃗�, �⃗⃗�

= 3𝑖⃗⃗⃗⃗ + 4𝑗 + 2�⃗⃗� 
𝑐 = 7𝑖⃗⃗⃗⃗ + 6 𝑘⃗⃗⃗ ⃗ 

𝑟 = (1 − 𝑠 − 𝑡)(2𝑖⃗⃗⃗⃗ + 2𝑗⃗⃗⃗⃗ − �⃗⃗�)

+ 𝑠(3𝑖⃗⃗⃗⃗ + 4𝑗

+ 2�⃗⃗�) + 𝑡(7𝑖⃗⃗⃗⃗

+ 6𝑘⃗⃗⃗⃗⃗) 

|
𝑥 − 2 𝑦 − 2 𝑧 + 1

1 2 3
5 −2 7

| = 0 

5𝑥 + 2𝑦 − 3𝑧 = 17 

3𝑖⃗⃗⃗⃗ + 4𝑗⃗⃗⃗⃗ + 2𝑘⃗⃗⃗⃗⃗, 2𝑖⃗⃗⃗⃗ − 2𝑗⃗⃗⃗⃗ − �⃗⃗�, 7𝑖⃗⃗⃗⃗ + �⃗⃗� 

𝑟 = (1 − 𝑠 − 𝑡)(3𝑖⃗⃗⃗⃗ + 4𝑗⃗⃗⃗⃗ + 2𝑘⃗⃗⃗⃗⃗)

+ 𝑠(2𝑖⃗⃗⃗⃗ − 2𝑗⃗⃗⃗⃗

− �⃗⃗�) + 𝑡(7𝑖⃗⃗⃗⃗

+ �⃗⃗�) 

|
𝑥 − 3 𝑦 − 4 𝑧 − 2

−1 −6 −3
4 −4 −1

| = 0 

6𝑥 + 13𝑦 − 28𝑧 − 14 = 0 

வெட்டுத்துண்டுெடிெில்ஒருதளத்தின்சமன்ொடு 
 

𝑟 = (1 − 𝑠 − 𝑡)𝑎𝑖 + 𝑠𝑏𝑗 + 𝑡𝑐�⃗⃗� 
𝑥

𝑎
+

𝑦

𝑏
+

𝑧

𝑐
= 1 

(𝑥1, 𝑦1, 𝑧1) = (𝑎, 0,0) 
(𝑥2, 𝑦2, 𝑧2) = (0, 𝑏, 0) 
(𝑥3, 𝑦3, 𝑧3) = (0,0, 𝑐) 

|
𝑥 − 𝑎 𝑦 − 0 𝑧 − 0

−𝑎 𝑏 0
−𝑎 0 𝑐

| = 0 

𝑥

𝑎
+

𝑦

𝑏
+

𝑧

𝑐
= 1 

 

1. �⃗� = 𝑖 + 𝑗 + �⃗⃗�, �⃗⃗� = 2𝑖⃗⃗⃗⃗ + �⃗⃗�, 𝑐 = 2𝑖 + 𝑗 + �⃗⃗�, 𝑑 = 𝑖 + 𝑗 + 2𝑘⃗⃗⃗⃗⃗எனில்(�⃗� × �⃗⃗�) × (𝑐 × 𝑑) =

[�⃗��⃗⃗�𝑑]𝑐 − [�⃗��⃗⃗�𝑐]𝑑என்ெதமனசரிொர்க்க. 
தீர்வு: 

(�⃗� × �⃗⃗�) = |
𝑖 𝑗 �⃗⃗�
1 1 1
2 0 1

| = 𝑖 + 𝑗 − 2𝑘⃗⃗⃗⃗⃗ 

(𝑐 × 𝑑) = |
𝑖 𝑗 �⃗⃗�
2 1 1
1 1 2

| = 𝑖 − 3𝑗⃗⃗⃗⃗ + �⃗⃗� 

o
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(�⃗� × �⃗⃗�) × (𝑐 × 𝑑) = |
𝑖 𝑗 �⃗⃗�
1 1 −2
1 −3 1

| = −5𝑖⃗⃗⃗⃗ ⃗⃗ ⃗⃗ − 3𝑗 − 4 𝑘⃗⃗⃗ ⃗ 

[�⃗��⃗⃗�𝑑] = |
1 1 1
2 0 1
2 1 1

| = −2 

[�⃗��⃗⃗�𝑐] = |
1 1 1
2 0 1
2 1 1

| = 1 

 [�⃗��⃗⃗�𝑑]𝑐 − [�⃗��⃗⃗�𝑐]𝑑 = −5𝑖 − 3𝑗 − 4�⃗⃗� 
எனகெ(�⃗� × �⃗⃗�) × (𝑐 × 𝑑) = [�⃗��⃗⃗�𝑑]𝑐 − [�⃗��⃗⃗�𝑐]𝑑 

 
2. 𝑥−1

1
=

𝑦+1

−1
=

𝑧

3
மற்றும்𝑥−2

1
=

𝑦−1

2
=

−𝑧−1

1
என்றககாடுகள்வெட்டிக்வகாள்ளும்எனக்காட்டுக. 

கமலும்அமெவெட்டும்புள்ளிமயக்காண்க. 
 
தீர்வு:   𝑎1⃗⃗⃗⃗⃗ = (1, −1,0)𝑎2⃗⃗⃗⃗⃗ = (2,1, −1), �⃗⃗� = (1, −1,3), �⃗� = (1,2, −1) 
ககாடுகள்வெட்டிக்வகாள்ளகெண்டியநிெந்தமன =[(𝑎2⃗⃗⃗⃗⃗ − 𝑎1⃗⃗⃗⃗⃗)�⃗⃗��⃗�] = 0 

[(𝑎2⃗⃗⃗⃗⃗ − 𝑎1⃗⃗⃗⃗⃗)�⃗⃗��⃗�] = |
1 2 −1
1 −1 3
1 2 −1

| = 0 

கமலும்�⃗⃗� , �⃗�இமணயற்றமெஎனகெககாடுகள்வெட்டிக்வகாள்ளும்𝑥−1

1
=

𝑦+1

−1
=

𝑧

3
=

𝜆என்றககாட்டில்உள்ளஏகதனும்ஒருபுள்ளியின்அமமப்பு(𝜆 + 1, −𝜆 − 1, 3𝜆)ஆகும்.𝑥−2

1
=

𝑦−1

2
=

−𝑧−1

1
= 𝜇என்றககாட்டில்உள்ளஏகதனும்ஒருபுள்ளியின்(𝜇 + 2, 2𝜇 + 1, −𝜇 − 1) 

ககாடுகள்வெட்டிக்வகாள்ளும்(𝜆 + 1, −𝜆 − 1, 3𝜆) = (𝜇 + 2, 2𝜇 + 1, −𝜇 − 1) 
    𝜆 + 1    = 𝜇 + 2 
    −𝜆 − 1 = 2𝜇 + 1தீர்க்க𝜆 = 0 
வெட்டும்புள்ளி(1, −1,0)ஆகும். 
3. 𝑥−1

3
=

𝑦−1

−1
=

𝑧+1

0
மற்றும்𝑥−4

2
=

𝑦

0
=

𝑧+1

3
என்றககாடுகள்வெட்டிக்வகாள்ளும்எனக்காட்டுக. 

கமலும்அமெவெட்டும்புள்ளிமயக்காண்க. 
தீர்வு:   𝑎1⃗⃗⃗⃗⃗ = (1,1, −1)𝑎2⃗⃗⃗⃗⃗ = (4,0, −1), �⃗⃗� = (3𝑖 − 𝑗), �⃗� = (2𝑖 + 3𝑘⃗⃗⃗⃗⃗) 
ககாடுகள்வெட்டிக்வகாள்ளகெண்டியநிெந்தமன =[(𝑎2⃗⃗⃗⃗⃗ − 𝑎1⃗⃗⃗⃗⃗)�⃗⃗��⃗�] = 0 

[(𝑎2⃗⃗⃗⃗⃗ − 𝑎1⃗⃗⃗⃗⃗)�⃗⃗��⃗�] = |
3 −1 0
3 −1 0
2 0 3

| = 0 
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கமலும்�⃗⃗� , �⃗�இமணயற்றமெஎனகெககாடுகள்வெட்டிக்வகாள்ளும்.𝑥−1

3
=

𝑦−1

−1
=

𝑧+1

0
=

𝜆 என்றககாட்டில்உள்ளஏகதனும்ஒருபுள்ளியின்அமமப்பு(3𝜆 + 1, −𝜆 + 1, −𝜆)ஆகும்.𝑥−4

2
=

𝑦

0
=

𝑧+1

3
= 𝜇என்றககாட்டில்உள்ளஏகதனும்ஒருபுள்ளியின்அமமப்பு(2𝜇 + 4, 0, 3𝜇 − 1) 

(3𝜆 + 1, −𝜆 + 1, −𝜆) = (2𝜇 + 4, 0, 3𝜇 − 1) 
    −𝜆 + 1 = 0 மற்றும்3𝜇 − 1 = −1 
     𝜆 = 1 மற்றும்𝜇 = 0 

வெட்டும்புள்ளி(4,0, −1)ஆகும். 

4. �⃗� = 2𝑖⃗⃗⃗⃗ + 3𝑗⃗⃗⃗⃗ − �⃗⃗�, �⃗⃗� = −2𝑖⃗⃗⃗⃗ + 5𝑘⃗⃗⃗⃗⃗, 𝑐 = 𝑗 − 3𝑘⃗⃗⃗⃗⃗ Vdpy; �⃗� × (�⃗⃗� × 𝑐) = (�⃗�. 𝑐)�⃗⃗� − (�⃗�. �⃗⃗�)𝑐 

vd;gjid rhpghh;f;f. 
 
jPh;T: 

  �⃗⃗� × 𝑐 = |
𝑖 𝑗 �⃗⃗�

−2 0 5
0 1 −3

| = −5𝑖⃗⃗⃗⃗ − 6𝑗⃗⃗⃗⃗ − 2𝑘⃗⃗⃗⃗⃗ 

  𝑎𝑋⃗⃗⃗⃗⃗⃗ (�⃗⃗� × 𝑐) = |
𝑖 𝑗 �⃗⃗�
2 3 −1

−5 −6 −2

| 

  = −12𝑖⃗⃗⃗⃗ ⃗⃗⃗ + 9𝑗⃗⃗⃗⃗ + 3𝑘⃗⃗⃗⃗⃗      (1) 
  (�⃗�. 𝑐) = 6 

  (�⃗�. 𝑐)�⃗⃗� = −12𝑖⃗⃗⃗⃗ ⃗⃗⃗ + 30𝑘⃗⃗⃗⃗ ⃗⃗ ⃗⃗  

  (�⃗�. �⃗⃗�) = −9  

  (�⃗�. �⃗⃗�)𝑐 = −9𝑗⃗⃗⃗⃗ + 27𝑘⃗⃗⃗⃗ ⃗⃗ ⃗⃗  

  (�⃗�. 𝑐)�⃗⃗� − (�⃗�. �⃗⃗�)𝑐 = −12𝑖⃗⃗⃗⃗ ⃗⃗⃗ + 9𝑗⃗⃗⃗⃗ + 3𝑘⃗⃗⃗⃗⃗    (2) 
  From (1) and (2) 

  �⃗� × (�⃗⃗� × 𝑐) = (�⃗�. 𝑐)�⃗⃗� − (�⃗�. �⃗⃗�)𝑐 

 
5. XU Kf;Nfhzj;jpd; Fj;Jf;NfhLfs; xNu Gs;spapy; re;jpf;Fk; vd epWTf 

  𝐴𝐷 ⊥ 𝐵𝐶 ⇒ 𝑂𝐴⃗⃗⃗⃗ ⃗⃗ . 𝐵𝐶⃗⃗⃗⃗⃗⃗ = 0 

  �⃗�. (𝑐 − �⃗⃗�) = 0 

  �⃗�. 𝑐 − �⃗�. �⃗⃗� = 0    (1) 

  𝐵𝐸 ⊥ 𝐶𝐴 ⇒ 𝑂𝐵⃗⃗ ⃗⃗ ⃗⃗ . 𝐶𝐴⃗⃗⃗⃗⃗⃗ = 0 

  �⃗⃗�. (�⃗� − 𝑐) = 0 

  �⃗⃗�. �⃗� − �⃗⃗�. 𝑐 = 0     (2) 

(1) + (2) 

  �⃗�. 𝑐 − �⃗⃗�. 𝑐=0 

  𝐵𝐴⃗⃗⃗⃗ ⃗⃗ . 𝑂𝐶⃗⃗⃗⃗ ⃗⃗ = 0 

  𝑂𝐶⃗⃗⃗⃗ ⃗⃗ ⊥ 𝐴𝐵⃗⃗⃗⃗ ⃗⃗  
VdNt %d;W Fj;Jf; NfhLfSk; xNu Gs;spapy; re;jpf;Fk; NfhLfshFk;. 
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3.fyg;ngz;fs; 
6 kjpg;ngz;tpdhf;fs; 

 
1. − 𝟖 –  𝟔 𝐢 .  ,∂ tHf;f %yk; fhΩf −𝟐𝟎𝟎𝟗, (𝑴𝒂𝒓𝒄𝒉𝑺𝒆𝒑. − 𝟐𝟎𝟎𝟔) 

jPu;T:    −𝟖 − 𝟔𝒊 =  𝟏 − 𝟗 − 𝟔𝒊 

= 𝟏 + (𝟑𝒊)𝟐 − 𝟔𝒊 

                                                                     = (𝟏 − 𝟑𝒊)𝟐 

⟹ √−𝟖 − 𝟔𝒊 =  ±(𝟏 − 𝟑𝒊) 

= 𝟏 − 𝟑𝒊 , −𝟏 + 𝟑𝒊. 

𝟐. −𝟕 +  𝟐𝟒 𝒊 − ,∂ tHf;f %yk; fhΩf( 𝑴𝒂𝒓𝒄𝒉 −  𝟐𝟎𝟎𝟕, 𝑱𝒖𝒏𝒆 − 𝟐𝟎𝟎𝟗) 

jPu;T ∶  -𝟕 +  𝟐𝟒 𝐢 =   𝟗 − 𝟏𝟔 + 𝟐𝟒𝐢 

=  𝟑𝟐 + 𝟐𝟒𝐢 + (𝟒𝐢)𝟐 

= (𝟑 + 𝟒𝐢)𝟐 

⟹ √−𝟕 + 𝟐𝟒𝐢 = ±(𝟑 + 𝟒𝐢) 
= 𝟑 + 𝟒𝐢 , −𝟑 − 𝟒𝐢. 

 

3. n - என்ெதுமிமகமுழுஎனில்(𝟏 + 𝒊√𝟑)
𝒏

+ (𝟏 − 𝒊√𝟑)
𝒏

= 𝟐𝒏+𝟏 𝐜𝐨𝐬
𝒏𝝅

𝟑
 

எனநிறுவுக 
தீர்வு: 
                     𝟏 + 𝒊√𝟑 = 𝒓(𝐜𝐨𝐬 𝜽 + 𝒊 𝒔𝒊𝒏𝜽) 

⇒ 𝒓 = 𝟐 𝒂𝒏𝒅 𝜽 =
𝝅

𝟑
 

 𝟏 + 𝒊√𝟑 = 𝟐 (𝒄𝒐𝒔
𝝅

𝟑
+ 𝒊 𝐬𝐢𝐧

𝝅

𝟑
) 

 (𝟏 + 𝒊√𝟑)
𝒏

= 𝟐𝒏 (𝒄𝒐𝒔
𝒏𝝅

𝟑
+ 𝒊 𝐬𝐢𝐧

𝒏𝝅

𝟑
)…………… (1) 

 (𝟏 − 𝒊√𝟑)
𝒏

= 𝟐𝒏 (𝒄𝒐𝒔
𝒏𝝅

𝟑
− 𝒊 𝐬𝐢𝐧

𝒏𝝅

𝟑
)…………… (2) 

(1) +(2) 
 (𝟏 + 𝒊√𝟑)

𝒏
+ (𝟏 − 𝒊√𝟑)

𝒏
= 𝟐𝒏+𝟏 𝐜𝐨𝐬

𝒏𝝅

𝟑
 

 
4. n - என்ெதுமிமகமுழுஎனில்  

 

எனநிறுவுக 
 

தீர்வு: √𝟑 + 𝒊 = 𝒓(𝐜𝐨𝐬 𝜽 + 𝒊 𝒔𝒊𝒏𝜽) 
⇒ 𝒓 = 𝟐 𝒂𝒏𝒅 𝜽 =

𝝅

𝟔
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 √𝟑 + 𝒊 = 𝟐 (𝒄𝒐𝒔
𝝅

𝟔
+ 𝒊 𝐬𝐢𝐧

𝝅

𝟔
) 

 (√𝟑 + 𝒊)
𝒏

= 𝟐𝒏 (𝒄𝒐𝒔
𝒏𝝅

𝟔
+ 𝒊 𝐬𝐢𝐧

𝒏𝝅

𝟔
)…………… (1) 

 (√𝟑 − 𝒊)
𝒏

= 𝟐𝒏 (𝒄𝒐𝒔
𝒏𝝅

𝟔
− 𝒊 𝐬𝐢𝐧

𝒏𝝅

𝟔
)…………… (2) 

(1) +(2)(√𝟑 + 𝒊)
𝒏

+ (√𝟑 − 𝒊)
𝒏

= 𝟐𝒏+𝟏 𝐜𝐨𝐬
𝒏𝝅

𝟔
 

5. n - என்ெதுமிமகமுழுஎனில்(𝟏 + 𝒊)𝒏 + (𝟏 − 𝒊)𝒏 = 𝟐
𝒏+𝟐

𝟐 𝒄𝒐𝒔  𝒏p/𝟒.  எனநிறுவுக 

     

தீர்வு: 
 𝟏 + 𝒊 = 𝒓(𝐜𝐨𝐬 𝜽 + 𝒊 𝒔𝒊𝒏𝜽) 

⇒ 𝒓 = √𝟐 𝒂𝒏𝒅 𝜽 =
𝝅

𝟒
 

 𝟏 + 𝒊 = √𝟐 (𝒄𝒐𝒔
𝝅

𝟒
+ 𝒊 𝐬𝐢𝐧

𝝅

𝟒
) 

 (𝟏 + 𝒊)𝒏 = (√𝟐)
𝒏

(𝒄𝒐𝒔
𝒏𝝅

𝟒
+ 𝒊 𝐬𝐢𝐧

𝒏𝝅

𝟒
)…………… (1) 

 (𝟏 − 𝒊)𝒏 = (√𝟐)
𝒏

(𝒄𝒐𝒔
𝒏𝝅

𝟒
− 𝒊 𝐬𝐢𝐧

𝒏𝝅

𝟒
)…………… (2) 

(1) +(2) 
(2) (𝟏 + 𝒊)𝒏 + (𝟏 − 𝒊)𝒏 = 𝟐

𝒏+𝟐

𝟐 𝒄𝒐𝒔  𝒏p/𝟒 
 

7. fyg;ngΩfs; 𝟕 +  𝟗𝐢, −𝟑 +  𝟕 𝐢,   𝟑 +  𝟑 𝐢 vDk; fyg;ngΩfs;MHf∂ 
jsj;jpy;;xUnrq;NfhzKf;Nfhzj;ijmikf;FkvdepWTf.             
(𝑱𝒖𝒏𝒆 − 𝟐𝟎𝟎𝟗, 𝑴𝒂𝒓𝒄𝒉 − 𝟐𝟎𝟏𝟎) 
 
jPu;T:  

A  ( 𝟕, 𝟗 ) , 𝑩(−𝟑, 𝟕)   kw;Wk;  𝑪 (𝟑, 𝟑) ;  

𝐀𝐁 =   |(𝟕 + 𝟗 𝐢)– (−𝟑 +  𝟕 𝐢 )| 

=   | 𝟏𝟎 +  𝟐 𝐢 | 

=   √𝟏𝟎𝟎 + 𝟒  =   √𝟏𝟎𝟒 . 

𝐁𝐂 =    |( −𝟑 +  𝟕 𝐢)– (𝟑 +  𝟑 𝐢 )| 

                   =   |  − 𝟔 + 𝟒 𝐢 | 

                   =   √𝟑𝟔 + 𝟏𝟔  =  √𝟓𝟐 

                                      𝐂𝐀 =   |( 𝟑 + 𝟑𝐢 )– ( 𝟕 + 𝟗 𝐢 ) 

                                            =   |  − 𝟒 − 𝟔 𝐢 | 

                                           = √𝟏𝟔 + 𝟑𝟔  

                                                =  √𝟓𝟐 . 

                          𝑩𝑪𝟐  +   𝑪𝑨𝟐   = 𝟓𝟐 + 𝟓𝟐 

                                                   = 𝟏𝟎𝟒 =  𝑨𝑩𝟐 

ÞÐ 𝑪  =   𝟗𝟎. 
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8) 𝟑 +  𝟑 𝐢 , −𝟑 – 𝟑 𝐢, −𝟑√𝟑 + 𝟑√𝟑 𝐢vDk; fyg;ngΩfs;xU rkgf;f 
Kff;Nfhzj;ij MHf∂ jsj;jpy;  cUthf;Fk; v∂Wfhl;Lf. 
 

jPu;T 𝑨(𝟑 +  𝟑 𝐢)  , 𝐁( −𝟑 – 𝟑 𝐢), 𝐂 ( −𝟑√𝟑 + 𝟑√𝟑𝐢) 

𝐀𝐁 =   |(𝟑 + 𝟑 𝐢)– (−𝟑 −  𝟑 𝐢 )|    =   | 𝟔 +  𝟔 𝐢 | =   √𝟑𝟔 + 𝟑𝟔  =   √𝟕𝟐 . 

𝐁𝐂 =    |(−𝟑 − 𝟑 𝐢) − ( −𝟑√𝟑 + 𝟑√𝟑𝐢)|     =  √𝟕𝟐 

 

𝐂𝐀 =   | ( −𝟑√𝟑 + 𝟑√𝟑𝐢)) – (𝟑 +  𝟑 𝐢)|     =  √𝟕𝟐 . 

AB=BC=CA=√𝟕𝟐fyg;ngΩfs;xUrkgf;fKff;Nfhzj;ij MHf∂ jsj;jpy; 
cUthf;Fk;. 
 

𝟗)    𝟑 +  𝒊I xU jPh;thff; nfhΩl𝐱𝟒 –  𝟖𝐱𝟑  +  𝟐𝟒 𝐱𝟐  –  𝟑𝟐𝐱 +  𝟐𝟎 =  𝟎vDk; 

rk∂ghl;b∂ jPh;Tfisf; fhΩf.                     

jPu;T  :                  

           𝟑 +  𝐢 xUjPh;T 

           𝟑 –   𝐢 kw;;nwhU %yk; 

%yk;q;fsp∂ $Ljy;   =      𝟔. 

%yk;q;fsp∂ngUf;fk;   =    𝟗 + 𝟏 =  𝟏𝟎. 

            𝐱𝟐 –  𝟔 𝐱 +  𝟏𝟎  vdgJ XH fhuzpahfpJ 

𝐱𝟒 –  𝟖𝐱𝟑  +  𝟐𝟒 𝐱𝟐  –  𝟑𝟐𝐱 +  𝟐𝟎 (𝐱𝟐 –  𝟔 𝐱 +  𝟏𝟎) (𝐱𝟐  +  𝐩 𝐱 +  𝟐) 

           𝒙𝟑nfOit xg;gpl   𝐩 – 𝟔 =  −𝟖  

Þ  𝐩 =  − 𝟐.    

           𝐱𝟐 –  𝟐 𝐱 +  𝟐.kw;;nwhU fhzpahfpwJ 

jPHf;f  𝐱  =   𝟏 ±   𝐢             
vdNt%yk;q;fs; 𝟑 ±   𝐢 , 𝟏 ±   𝐢 .    
 
 
 

10) 𝟏 + 𝟐𝒊I xU jPh;thff; nfhΩl  𝐱𝟒 − 𝟒 𝐱𝟑  + 𝟏𝟏𝐱𝟐 − 𝟏𝟒𝐱 + 𝟏𝟎 = 𝟎vDk;  

rk∂ghl;b∂ jPh;Tfisf; fhΩf.                                                                     

jPu;T  :                  

𝟏 + 𝟐𝒊xUjPh;T 

𝟏 − 𝟐𝒊kw;;nwhU %yk; 

%yq;fsp∂ $Ljy;   =      𝟐. 

%yq;fsp∂ngUf;fk; =    𝟏 + 𝟒 =  𝟓. 

            𝐱𝟐 –  𝟐 𝐱 +  𝟓  vd;gJ XH fhuzpahfpJ 

 𝐱𝟒 − 𝟒 𝐱𝟑  + 𝟏𝟏𝐱𝟐 − 𝟏𝟒𝐱 + 𝟏𝟎(𝐱𝟐 –  𝟐 𝐱 +  𝟓) (𝐱𝟐  +  𝐩 𝐱 +  𝟐) 
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          𝒙𝟑nfOit xg;gpl   𝐩 – 𝟐 =  −𝟒  Þ  𝐩 =  − 𝟐.    

          𝐱𝟐 –  𝟐 𝐱 +  𝟐.kw;;nwhU fhuzpahfpwJ 

jPu;T  𝐱  =   𝟏 ±   𝐢             
vdNt%yq;fs; 𝟏 ±  𝟐 𝐢 , 𝟏 ±   𝐢 .    
 

 

11)   𝟐 − 𝒊I xU jPh;thff; nfhΩl 𝟔𝐱𝟒 − 𝟐𝟓𝐱𝟑 + 𝟑𝟐𝐱𝟐 − 𝟑𝐱 − 𝟏𝟎 = 𝟎 vDk;  
rk∂ghl;b∂ jPh;Tfisf;  fhΩf. 
 

jPu;T  :           𝟐 +  𝐢 xUjPh;T  

         2 –   𝐢 kw;;nwhU %yk; 

%yq;fsp∂ $Ljy;    =   𝟒 

%yq;fsp∂ngUf;fk; =    𝟒 + 𝟏 =  𝟓 

      𝐱𝟐 –  𝟒 𝐱 +  𝟓  vd;gJ XH fhuzpahfpJ 

𝟔𝐱𝟒 − 𝟐𝟓𝐱𝟑 + 𝟑𝟐𝐱𝟐 − 𝟑𝐱 − 𝟏𝟎 (𝐱𝟐 –  𝟒𝐱 +  𝟓) (𝟔𝐱𝟐  +  𝐩 𝐱 −  𝟐) 

       𝒙𝟑nfOit xg;gpl    𝐩 – 𝟐𝟒  =  −𝟐𝟓 

Þ  𝐩 =  − 𝟏.    

      𝟔𝐱𝟐 –   𝐱 −  𝟐.kw;;nwhU fhuzpahfpwJ 

jPHf;f  𝐱  =  −𝟐,   
𝟐

𝟑
 

vdNt%yq;fs; 𝟐 ±   𝐢 ,      − 𝟐,      𝟐/𝟑 .    
 

1𝟔) ( 𝒂𝟏  +  𝒊 𝒃𝟏 ) ( 𝒂𝟐  +  𝒊 𝒃𝟐 ) ( 𝒂𝟑  +  𝒊 𝒃𝟑 )  .  .  ( 𝒂𝒏  +  𝒊 𝒃𝒏 )   =  𝑨 + 𝒊 𝑩,vdpy; 
epWTf. 

(𝒊)   (  𝒂𝟏
𝟐  + 𝒃𝟏

𝟐 ) (   𝒂𝟐
𝟐  + 𝒃𝟐

𝟐 ) (  𝒂𝟑
𝟐  + 𝒃𝟑

𝟐 )    .  .   .    (   𝒂𝒏
𝟐  + 𝒃𝒏

𝟐  )  =  𝑨𝟐 + 𝑩𝟐 . 

   (𝒊𝒊)   𝒕𝒂𝒏−𝟏
𝒃𝟏

𝒂𝟏

+  𝒕𝒂𝒏−𝟏
𝒃𝟐

𝒂𝟐

+ 𝒕𝒂𝒏−𝟏
𝒃𝟑

𝒂𝟑

+ .  .  . + 𝒕𝒂𝒏−𝟏
𝒃𝒏

𝒂𝒏

 =   𝒌 𝝅 +  𝒕𝒂𝒏−𝟏
𝑩

𝑨
 ,

𝒌 ∈ 𝒁. 

jPu;T   :   
 

(i) Given 

( 𝒂𝟏  +  𝒊 𝒃𝟏 ) ( 𝒂𝟐  +  𝒊 𝒃𝟐 ) ( 𝒂𝟑  +  𝒊 𝒃𝟑 )  .  .   .    ( 𝒂𝒏  +  𝒊 𝒃𝒏 )   = 𝑨 +  𝒊 𝑩, 

 | ( 𝒂𝟏  +  𝒊 𝒃𝟏 ) ( 𝒂𝟐  +  𝒊 𝒃𝟐 ) ( 𝒂𝟑  +  𝒊 𝒃𝟑 )  .  .   .    ( 𝒂𝒏  +  𝒊 𝒃𝒏 )    =  | 𝐀 +  𝐢 𝐁 |, 

( 𝐚𝟏  +  𝐢 𝐛𝟏 )( 𝒂𝟐  +  𝒊 𝒃𝟐 ) ( 𝒂𝟑  +  𝒊 𝒃𝟑 )  .  .   .     ( 𝒂𝒏  +  𝒊 𝒃𝒏 )=    A + i B  

√𝐚𝟏
𝟐 + 𝐛𝟏

𝟐√𝐚𝟐
𝟐 + 𝐛𝟐

𝟐√𝐚𝟑
𝟐 + 𝐛𝟑

𝟐       .  .  .       √𝐚𝐧
𝟐 + 𝐛𝐧

𝟐   =   √𝐀𝟐 + 𝐁𝟐 
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tHf;fg;gLj;j(  𝐚𝟏
𝟐  + 𝐛𝟏

𝟐 ) (   𝐚𝟐
𝟐  + 𝐛𝟐

𝟐 ) (  𝐚𝟑
𝟐  + 𝐛𝟑

𝟐 )    .  .     (   𝐚𝐧
𝟐  + 𝐛𝐧

𝟐 )  =  𝐀𝟐 + 𝐁𝟐 . 

 

(𝒊𝒊)          𝒂𝒓𝒈  { ( 𝒂𝟏  +  𝒊 𝒃𝟏 ) ( 𝒂𝟐  +  𝒊 𝒃𝟐 ) ( 𝒂𝟑  +  𝒊 𝒃𝟑 )  .  .   .    ( 𝒂𝒏  +  𝒊 𝒃𝒏 ) }  

                                                                                                           = 𝒂𝒓𝒈  ( 𝑨 +  𝒊 𝑩 ). 

𝒂𝒓𝒈 (𝒂𝟏 + 𝒊𝒃𝟏) +  𝒂𝒓𝒈 (𝒂𝟐 + 𝒊𝒃𝟐) +  𝒂𝒓𝒈 (𝒂𝟑 + 𝒊𝒃𝟑)+   .  . + 𝒂𝒓𝒈 (𝒂𝒏 + 𝒊𝒃𝒏) 

                                                                                 =   𝒂𝒓𝒈 (𝑨 + 𝒊𝑩) 

nghJthf 

𝐭𝐚𝐧−𝟏
𝒃𝟏

𝒂𝟏

+  𝐭𝐚𝐧−𝟏
𝒃𝟐

𝒂𝟐

+ 𝐭𝐚𝐧−𝟏
𝒃𝟑

𝒂𝟑

+ .  .  . + 𝐭𝐚𝐧−𝟏
𝒃𝒏

𝒂𝒏

 =   𝒌 𝝅 +  𝐭𝐚𝐧−𝟏
𝑩

𝑨
 , 𝒌 ∈ 𝒁. 

 

 

𝟏𝟑)   𝒙 = 𝐜𝐨𝐬 𝜶 + 𝒊 𝐬𝐢𝐧 𝜶 𝒂𝒏𝒅 𝒚 = 𝐜𝐨𝐬 𝜷 + 𝒊 𝐬𝐢𝐧 𝜷,  vdpy; 𝒙𝒎𝒚𝒏 +  
𝟏

𝒙𝒎𝒚𝒏
=

𝟐 𝐜𝐨𝐬(𝒎𝜶 + 𝒏𝜷) vd ep&gp.   
jPu;T   : 
 

𝒙𝒎𝒚𝒏 = (𝐜𝐨𝐬 𝜶 + 𝒊 𝐬𝐢𝐧 𝜶)𝒎 (𝐜𝐨𝐬 𝜷 + 𝒊 𝐬𝐢𝐧 𝜷)𝒏 
 

 

= (𝐜𝐨𝐬 𝒎𝜶 + 𝒊 𝐬𝐢𝐧 𝒎𝜶) (𝐜𝐨𝐬 𝒏𝜷 + 𝒊 𝐬𝐢𝐧 𝒏𝜷) 

 

= 𝐜𝐨𝐬(𝒎𝜶 + 𝒏𝜷) + 𝒊 𝐬𝐢𝐧(𝒎𝜶 + 𝒏𝜷) 

𝟏

𝒙𝒎𝒚𝒏
= 𝐜𝐨𝐬(𝒎𝜶 + 𝒏𝜷) − 𝒊 𝐬𝐢𝐧(𝒎𝜶 + 𝒏𝜷) 

 

∴  𝒙𝒎𝒚𝒏 +  
𝟏

𝒙𝒎𝒚𝒏
= 𝟐 𝐜𝐨𝐬(𝒎𝜶 + 𝒏𝜷) 

 

14.
cos2

1


x
x vdpy;(i)  n

x
x

n

n cos2
1

 (ii)  ni
x

x
n

n sin2
1

  ; Nn vdep&gp. 

jPu;T   : 

                                               
cos2

1


x
x

 
Þ 𝐱 = 𝐜𝐨𝐬𝛉 + 𝐢𝐬𝐢𝐧𝛉 

 

                                                                     
𝟏  

𝒙 
= 𝐜𝐨𝐬𝛉 − 𝐢𝐬𝐢𝐧𝛉 

 

                                                                𝒙𝒏=(𝐜𝐨𝐬𝛉 + 𝐢𝐬𝐢𝐧𝛉)𝒏 
 

                                                     = 𝐜𝐨𝐬𝐧𝛉 + 𝐢𝐬𝐢𝐧𝐧𝛉----------(1) 
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c 

o 

A 

B 

X 

Y 

 

                                             
𝟏

𝒙𝒏 
= 𝐜𝐨𝐬𝐧𝛉 − 𝐢𝐬𝐢𝐧𝐧𝛉-----------(2) 

           (1)+(2)    

                                         
n

x
x

n

n cos2
1



 

 (1)- (2)                               ni
x

x
n

n sin2
1

  

 
 

𝟏𝟓)    Kf;Nfhzr; rkdpypia vOjp epWTf.       
,Ufyg;ngΩfsp∂ $Ljyp∂ kl;Lmt;tpUvΩfsp∂ kl;Lfsp∂ $LjYf;Ff; 
FiwthfNthmy;yJ 

rkkhfNth ,Uf;Fk;  mjhtJ | 𝒛𝟏 + 𝒛𝟐| ≤  |𝒛𝟏| + |𝒛𝟐|.   
 
jPu;T : 

MHf∂ jsj;jpy; 𝒛𝟏 kw;Wk; 𝒛𝟐v∂w ,U fyg;ngΩfisA  kw;Wk; BGs;spfshy; 
Fwpf;f. 

OACBv∂w ,izfuj;ijepiwTnra;f. ,q;FCv∂gJ𝒛𝟏 + 𝒛𝟐 v∂w 
fyg;ngΩiz Fwpf;fpwJ 

               𝑶𝑨 =   | 𝒛𝟏| ,    𝑶𝑩 =   | 𝒛𝟐|. kw;Wk;  𝑶𝑪 =   | 𝒛𝟏  +  𝒛𝟐 |   

               ∆𝑶𝑨𝑪apypUe;J 
 

𝑶𝑪  <   𝑂𝐴 +  𝑂𝐵    

 

|𝒛𝟏 + 𝒛𝟐| < |𝒛𝟏| + |𝒛𝟐| − − − (𝟏)                                        

 

NkYk; Gs;spfs; xUNfhliktdvdpy;         
|𝒛𝟏 + 𝒛𝟐| =  |𝒛𝟏| + |𝒛𝟐|      − − − (𝟐)                                                               

 
(𝟏), (𝟐) ,ypUe;J    | 𝒛𝟏 + 𝒛𝟐| ≤  |𝒛𝟏| + |𝒛𝟐|.      

16.   21 , ZZ vd;wVNjDk; ,U fyg;ngz;fSf;F 

 (i) 2121 ZZZZ     

  (ii)      2121 argargarg ZZZZ  vdep&gp. 

𝒁𝟏=𝒓𝟏𝒆𝒊𝜽𝟏 ⟹      |𝒁𝟏| = 𝒓𝟏arg(𝒁𝟏) = 𝜽𝟏 

𝒁𝟐=𝒓𝟐𝒆𝒊𝜽𝟐 ⟹       |𝒁𝟐| = 𝒓𝟐arg(𝒁𝟐) = 𝜽𝟐 

                 𝒛𝟏𝒛𝟐  = 𝒓𝟏𝒆𝒊𝜽𝟏𝒓𝟐𝒆𝒊𝜽𝟐 

                      = 𝒓𝟏𝒓𝟐𝒆𝒊(𝜽𝟏+𝜽𝟐   ) 
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    (i)        |𝒛𝟏𝒛𝟐| = 𝒓𝟏𝒓𝟐 

                         =|𝒛𝟏||𝒛𝟐|   

(ii)  arg (𝒛𝟏𝒛𝟐) = 𝜽𝟏 + 𝜽𝟐 

                        = arg(𝒁𝟏) +  𝐚𝐫𝐠(𝒁𝟐) 
 

17 . 21 , ZZ vd;wVNjDk; ,U fyg;ngz;fSf;F 

 (i)  
2

1

2

1

Z

Z

Z

Z
    (ii)    21

2

1 argargarg ZZ
Z

Z














vdep&gp 

𝒁𝟏=𝒓𝟏𝒆𝒊𝜽𝟏 ⟹      |𝒁𝟏| = 𝒓𝟏arg(𝒁𝟏) = 𝜽𝟏 

𝒁𝟐=𝒓𝟐𝒆𝒊𝜽𝟐 ⟹       |𝒁𝟐| = 𝒓𝟐arg(𝒁𝟐) = 𝜽𝟐 

 

                     
𝒁𝟏

 𝒁𝟏
=

𝒓𝟏𝒆𝒊𝜽𝟏

𝒓𝟐𝒆𝒊𝜽𝟐
 

 

                            = 
𝒓𝟏

𝒓𝟐
𝒆𝒊(𝜽𝟏−𝜽𝟐   ) 

 

(i)          |𝒛𝟏/𝒛𝟐| = 𝒓𝟏/𝒓𝟐 

                        =|𝒛𝟏|/|𝒛𝟐|   

(ii)  arg (𝒛𝟏/𝒛𝟐) = 𝜽𝟏 − 𝜽𝟐 

                        = arg(𝒁𝟏) − 𝐚𝐫𝐠(𝒁𝟐) 
 
18. jPHf;f:𝒙𝟒 +4=0 
 

jPu;T : 
  𝒙𝟒 = - 4 

    x=√𝟐(−𝟏)
𝟏

𝟒 

     =√𝟐(𝐜𝐨𝐬𝛑 + 𝒊𝒔𝒊𝒏𝝅)
𝟏

𝟒 

     = √𝟐(𝐜𝐨𝐬(𝟐𝐤𝛑 + 𝛑) + 𝒊𝒔𝒊𝒏(𝟐𝒌𝝅 + 𝝅))
𝟏

𝟒 

     = √𝟐( cos (2k+1)
𝝅

𝟒
 + i   sin (2k+1) 

𝝅

𝟒
) 

     ,q;F  𝐤 =  𝟎, 𝟏, 𝟐, 𝟑. 

𝟏𝟗)       RUf;Ff:    
(𝒄𝒐𝒔 𝜶 + 𝒊 𝒔𝒊𝒏 𝜶 )𝟑

( 𝒔𝒊𝒏 𝜷 + 𝒊 𝒄𝒐𝒔 𝜷)𝟒
 

 

jPu;T  : 
(𝒄𝒐𝒔 𝜶 + 𝒊 𝒔𝒊𝒏 𝜶 )𝟑

( 𝒔𝒊𝒏 𝜷 + 𝒊 𝒄𝒐𝒔 𝜷)𝟒
=  

(𝐜𝐨𝐬 𝛂+ 𝐢 𝐬𝐢𝐧 𝛂) 𝟑

𝒊 𝟒(𝐜𝐨𝐬 𝛃−  𝐢 𝐬𝐢𝐧 𝛃) 𝟒
 

                                        =  
(𝐜𝐨𝐬 𝟑𝛂 +  𝐢 𝐬𝐢𝐧 𝟑𝛂)

(𝐜𝐨𝐬 𝟒𝛃 –  𝐢 𝐬𝐢𝐧 𝟒𝛃)
 

= 𝐜𝐨𝐬 (𝟑𝛂 + 𝟒𝛃) + 𝐢 𝐬𝐢𝐧 (𝟑𝛂 + 𝟒𝛃) 
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4. gFKiw tbtfzpjk ; 
10 kjpg;ngz;tpdhf;fs ;  
1. 𝟓𝒙 + 𝟏𝟐𝒚 = 𝟗 ±ýÈ §¿÷ì§¸¡Î «¾¢ÀÃÅ¨ÇÂõ 

𝒙𝟐 − 𝟗𝒚𝟐 = 𝟗 -³ò ¦¾¡Î¸¢ÈÐ ±É ¿¢åÀ¢ì¸. §ÁÖõ ¦¾¡Îõ ÒûÇ¢¨ÂÔõ ¸¡ñ¸.  

¾£÷×:    §¿÷ì§¸¡Î 𝟓𝒙 + 𝟏𝟐𝒚 = 𝟗 

    𝟏𝟐𝒚 = −𝟓𝒙 + 𝟗 

𝒚 = −
𝟓

𝟏𝟐
𝒙 +

𝟗

𝟏𝟐
 

𝒎 = −
𝟓

𝟏𝟐
, 𝒄 =

𝟗

𝟏𝟐
=

𝟑

𝟒
 

              «¾¢ÀÃÅ¨ÇÂõ 𝒙𝟐 − 𝟗𝒚𝟐 = 𝟗 

𝒙𝟐

𝟗
−

𝒚𝟐

𝟏
= 𝟏 

𝒂𝟐 = 𝟗, 𝒃𝟐 = 𝟏 

          𝒄𝟐 = 𝒂𝟐𝒎𝟐 − 𝒃𝟐
 

𝟗

𝟏𝟔
  =𝟗 (

𝟐𝟓

𝟏𝟒𝟒
) − 𝟏 =

𝟗

𝟏𝟔
 

              ∴ 5𝒙 + 𝟏𝟐𝒚 = 𝟗±ýÈ §¿÷ì§¸¡Î  «¾¢ÀÃÅ¨ÇÂõ𝒙𝟐 − 𝟗𝒚𝟐 = 𝟗 -³ò ¦¾¡Î¸¢ÈÐ. 

       ¦¾¡Îõ ÒûÇ¢ :(
−𝒂𝟐𝒎

𝒄
,

−𝒃𝟐

𝒄
) = (𝟓, −

𝟒

𝟑
) 

 

2. 𝒙 − 𝒚 + 𝟒 = 𝟎±ýÈ §¿÷ì§¸¡Î  ¿£ûÅð¼õ 𝒙𝟐 + 𝟑𝒚𝟐 = 𝟏𝟐 -³ò ¦¾¡Î¸¢ÈÐ ±É 

¿¢åÀ¢ì¸. §ÁÖõ ¦¾¡Îõ ÒûÇ¢¨ÂÔõ ¸¡ñ¸.  

¾£÷×:  

   §¿÷ì§¸¡Î 𝒙 − 𝒚 + 𝟒 = 𝟎 ⇒ 𝒚 = 𝒙 + 𝟒 

𝒎 = 𝟏, 𝒄 = 𝟒 
   ¿£ûÅð¼õ  𝒙𝟐 + 𝟑𝒚𝟐 = 𝟏𝟐 

𝒙𝟐

𝟏𝟐
+

𝒚𝟐

𝟒
= 𝟏 

𝒂𝟐 = 𝟏𝟐, 𝒃𝟐 = 𝟒 

𝒄𝟐 = 𝒂𝟐𝒎𝟐 + 𝒃𝟐
 

𝟏𝟔 = 𝟏𝟐 + 𝟒 = 𝟏𝟔 
𝒙 − 𝒚 + 𝟒 = 𝟎 ±ýÈ §¿÷ì§¸¡Î ¿£ûÅð¼õ𝒙𝟐 + 𝟑𝒚𝟐 = 𝟏𝟐 - ³ò ¦¾¡Î¸¢ÈÐ. 

   ¦¾¡Îõ ÒûÇ¢ :(
−𝒂𝟐𝒎

𝒄
,

−𝒃𝟐

𝒄
) = (−𝟑, 𝟏) 

 

3. 𝒙 + 𝟐𝒚 − 𝟓 = 𝟎-³ ´Õ ¦¾¡¨Äò ¦¾¡Î§¸¡¼¡ ¸×õ(𝟔, 𝟎)ÁüÚõ (−𝟑, 𝟎)±ýÈ 

ÒûÇ¢¸û ÅÆ¢§Â ¦ºøÄìÜÊÂÐÁ¡É ¦ºùÅ¸ «¾¢ÀÃÅ¨ÇÂò¾¢ý ºÁýÀ¡Î 

¸¡ñ¸.O-2006,M-2007,J-2007,M-2008,O-2008,O-2010 
¾£÷×: 

      ´Õ ¦¾¡¨Äò ¦¾¡Î§¸¡Î  𝒙 + 𝟐𝒚 − 𝟓 = 𝟎 

      ±É§Å, Áü¦È¡Õ ¦¾¡¨Äò ¦¾¡Î§¸¡Î 𝟐𝒙 − 𝒚 + 𝒌 = 𝟎 

       §º÷ôÒ ºÁýÀ¡Î (𝒙 + 𝟐𝒚 − 𝟓)(𝟐𝒙 − 𝒚 + 𝒌) = 𝟎 
       ±É§Å,«¾¢ÀÃÅ¨ÇÂò¾¢ý ºÁýÀ¡ðÊý ÅÊÅõ  

(𝒙 + 𝟐𝒚 − 𝟓)(𝟐𝒙 − 𝒚 + 𝒌) = 𝑨 
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       «¾¢ÀÃÅ¨ÇÂõ (𝟔, 𝟎) ±ýÈ ÒûÇ¢ ÅÆ¢Â¡¸î ¦ºøÅ¾¡ø, 

(𝟏)(𝟏𝟐 + 𝒌) = 𝑨 

                                                                                 𝟏𝟐 + 𝒌 = 𝑨  (1) 

       «¾¢ÀÃÅ¨ÇÂõ (−𝟑, 𝟎) ±ýÈ ÒûÇ¢ ÅÆ¢Â¡¸î   

       ¦ºøÅ¾¡ø, 

(−𝟖)(−𝟔 + 𝒌) = 𝑨 

                                                           𝟒𝟖 − 𝟖𝒌 = 𝑨  (2) 

(𝟏), (𝟐)         ⇒ 𝒌 = 𝟒 
𝑨 = 𝟏𝟔 

«¾¢ÀÃÅ¨ÇÂò¾¢ý ºÁýÀ¡Î  
(𝒙 + 𝟐𝒚 − 𝟓)(𝟐𝒙 − 𝒚 + 𝟒) = 𝟏𝟔 

 

4. «¾¢ÀÃÅ¨ÇÂò¾¢ý ¨ÁÂõ(𝟐, 𝟒).§ÁÖõ (𝟐, 𝟎)   ÅÆ¢§Â ¦ºø¸¢ÈÐ. þ¾ý ¦¾¡¨Äò 

¦¾¡Î§¸¡Î¸û x+2y-12=0 ÁüÚõ 𝒙 − 𝟐𝒚 + 𝟖 = 𝟎¬¸¢ÂÅüÈ¢üÌ þ¨½Â¡¸ 

þÕì¸¢ýÈÉ ±É¢ø «¾¢ÀÃÅ¨ÇÂò¾¢ý ºÁýÀ¡Î ¸¡ñ¸.   

                                                                       M-2006,J-2006,J-2008,M-2009  
¾£÷×: ¦¾¡¨Äò ¦¾¡Î§¸¡Î¸Ç¢ý þ¨½ §¸¡Î¸û 

𝒙 + 𝟐𝒚 − 𝟏𝟐 = 𝟎 ÁüÚõ 𝒙 − 𝟐𝒚 + 𝟖 = 𝟎 

∴ ¦¾¡¨Äò ¦¾¡Î§¸¡Î¸Ç¢ý ºÁýÀ¡Î¸Ç¢ý ÅÊÅõ 

𝒙 + 𝟐𝒚 + 𝒍 = 𝟎 ÁüÚõ 𝒙 − 𝟐𝒚 + 𝒎 = 𝟎 

þÐ ¨ÁÂõ (𝟐, 𝟒) ÅÆ¢Â¡¸î ¦ºø¸¢ÈÐ. ±É§Å 

𝒍 = −𝟏𝟎 
𝒎 = 𝟔 

∴ ¦¾¡¨Äò ¦¾¡Î§¸¡Î¸Ç¢ý ºÁýÀ¡Î¸û 

𝒙 + 𝟐𝒚 − 𝟏𝟎 = 𝟎 ÁüÚõ 𝒙 − 𝟐𝒚 + 𝟔 = 𝟎 
¦¾¡¨Äò ¦¾¡Î §¸¡Î¸Ç¢ý §º÷ôÒ ºÁýÀ¡Î  

(𝒙 + 𝟐𝒚 − 𝟏𝟎)(𝒙 − 𝟐𝒚 + 𝟔) = 𝟎 
±É§Å,«¾¢ÀÃÅ¨ÇÂò¾¢ý ºÁýÀ¡ðÊý ÅÊÅõ  

(𝒙 + 𝟐𝒚 − 𝟏𝟎)(𝒙 − 𝟐𝒚 + 𝟔) = 𝒌  
þÐ(𝟐, 𝟎) ±ýÈ ÒûÇ¢ ÅÆ¢Â¡¸î ¦ºøÅ¾¡ø, 

𝒌 = −𝟔𝟒 
«¾¢ÀÃÅ¨ÇÂò¾¢ý ºÁýÀ¡Î (𝒙 + 𝟐𝒚 − 𝟏𝟎)(𝒙 − 𝟐𝒚 + 𝟔) = −𝟔𝟒 
 

5. ´Õ ¦¾¡íÌ À¡Äò¾¢ý ¸õÀ¢ Å¼õ ÀÃÅ¨ÇÂ ÅÊÅ¢ÖûÇÐ. «¾ý À¡Ãõ 

¸¢¨¼Áð¼Á¡¸ º£Ã¡¸ ÀÃÅ¢ÔûÇÐ. «¨¾ò ¾¡íÌõ þÕ àñ¸ÙìÌ 

þ¨¼§ÂÔûÇ àÃõ 𝟏𝟓𝟎𝟎 «Ê. ¸õÀ¢ Å¼ò¨¾ ¾¡íÌõ ÒûÇ¢¸û à½¢ø 

¾¨ÃÂ¢Ä¢ÕóÐ 𝟐𝟎𝟎 «Ê ¯ÂÃò¾¢ø «¨ÁóÐûÇÉ. §ÁÖõ ¾¨ÃÂ¢Ä¢ÕóÐ ¸õÀ¢ 

Å¼ò¾¢ý ¾¡úÅ¡É ÒûÇ¢Â¢ý ¯ÂÃõ 𝟕𝟎 «Ê, ¸õÀ¢Å¼õ 𝟏𝟐𝟐 «Ê ¯ÂÃò¾¢ø 

¾¡íÌõ ¸õÀò¾¢üÌ þ¨¼§Â ¯ûÇ ¦ºíÌòÐ ¿£Çõ ¸¡ñ¸.(¾¨ÃìÌ þ¨½Â¡¸)   

¾£÷×: §ÁüÒÈõ ¾¢ÈôÒ¨¼Â ÀÃÅ¨ÇÂõ  𝒙𝟐 = 𝟒𝒂𝒚. 
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ÒûÇ¢ 𝑩(𝟕𝟓𝟎, 𝟏𝟑𝟎) ÀÃÅ¨ÇÂò¾¢ý Á£Ð «¨ÁóÐûÇÐ. 

(𝟕𝟓𝟎)𝟐 = 𝟒𝒂(𝟏𝟑𝟎) 
 

𝟒𝒂 =
𝟕𝟓𝟎 × 𝟕𝟓𝟎

𝟏𝟑𝟎
=

𝟕𝟓 × 𝟕𝟓𝟎

𝟏𝟑
 

 

¸õÀ¢ Å¼ò¾¢ý ºÁýÀ¡Î 𝒙𝟐 =
𝟕𝟓×𝟕𝟓𝟎

𝟏𝟑
𝒚. 

𝑸(𝒙𝟏, 𝟓𝟐) ±ýÈ ÒûÇ¢ ÀÃÅ¨ÇÂò¾¢ý Á£Ð «¨ÁóÐûÇÐ. 

∴ 𝒙𝟏
𝟐 =

𝟕𝟓 × 𝟕𝟓𝟎

𝟏𝟑
× 𝟓𝟐 = 𝟕𝟓 × 𝟕𝟓𝟎 × 𝟒  

 

𝒙𝟏
𝟐 = 𝟕𝟓 × 𝟕𝟓 × 𝟏𝟎 × 𝟒 

⇒ 𝒙𝟏 = 𝟕𝟓 × 𝟐√𝟏𝟎 = 𝟏𝟓𝟎√𝟏𝟎 
 

𝑷𝑸 = 𝟐𝒙𝟏 = 𝟑𝟎𝟎√𝟏𝟎 «Ê 

 

 

6. ´Õ ¦¾¡íÌ À¡Äò¾¢ý ¸õÀ¢ Å¼õ ÀÃÅ¨ÇÂ ÅÊÅ¢ÖûÇÐ. «¾ý ¿£Çõ 𝟒𝟎Á£ð¼÷ 

¬Ìõ. ÅÆ¢ôÀ¡¨¾Â¡ÉÐ ¸õÀ¢ Å¼ò¾¢ý ¸£úÁð¼ô ÒûÇ¢Â¢Ä¢ÕóÐ 𝟓 Á£ð¼÷ ¸£§Æ 

¯ûÇÐ. ¸õÀ¢ Å¼ò¨¾ ¾¡íÌõ àñ¸Ç¢ý ¯ÂÃí¸û 𝟓𝟓 Á£ð¼÷ ±É¢ø 𝟑𝟎 
Á£ð¼÷  ¯ÂÃò¾¢ø ¸õÀ¢ Å¼ò¾¢üÌ ´Õ Ð¨½ ¾¡í¸¢ ÜÎ¾Ä¡¸ì 

¦¸¡Îì¸ôÀð¼¡ø «òÐ¨½ò¾¡í¸¢Â¢ý ¿£Çò¨¾ì ¸¡ñ¸.J-2006 
¾£÷×: 

§ÁüÒÈõ ¾¢ÈôÒ¨¼Â ÀÃÅ¨ÇÂõ  𝒙𝟐 = 𝟒𝒂𝒚. 

𝑨(𝟐𝟎, 𝟓𝟎) ÀÃÅ¨ÇÂò¾¢ý Á£Ð «¨ÁóÐûÇÐ. 

(𝟐𝟎)𝟐 = 𝟒𝒂(𝟓𝟎) 

⇒ 𝟒𝒂 =
𝟐𝟎 × 𝟐𝟎

𝟓𝟎
= 𝟖 

 

 

 

 

 

 

 

 

 

 

 

 ¸õÀ¢ Å¼ò¾¢ý ºÁýÀ¡Î 𝒙𝟐 = 𝟖𝒚. 

𝑸(𝒙𝟏, 𝟐𝟓) ±ýÈ ÒûÇ¢ ÀÃÅ¨ÇÂò¾¢ý Á£Ð «¨ÁóÐûÇÐ. 

∴ 𝒙𝟏
𝟐 = 𝟖 × 𝟐𝟓 = 𝟐 × 𝟒 × 𝟐𝟓  

⇒ 𝒙𝟏 = √𝟐 × 𝟐 × 𝟓 = 𝟏𝟎√𝟐 

𝑷𝑸 = 𝟐𝒙𝟏 = 𝟐𝟎√𝟐 Á£ð¼÷. 
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7. ´Õ ÃÂ¢ø§Å À¡Äò¾¢ý §Áø Å¨Ç× ÀÃÅ¨ÇÂò¾¢ý «¨Áô¨Àì ¦¸¡ñÎûÇÐ. 

«ó¾ Å¨ÇÅ¢ý «¸Äõ 𝟏𝟎𝟎 «ÊÂ¡¸×õ «ùÅ¨ÇÅ¢ý ¯îº¢ôÒûÇ¢Â¢ý ¯ÂÃõ 

À¡Äò¾¢Ä¢ÕóÐ 𝟏𝟎 «ÊÂ¡¸ ×õ ¯ûÇÐ ±É¢ø, À¡Äòò¾¢ý Áò¾¢Â¢Ä¢ ÕóÐ 

þ¼ôÒÈõ «øÄÐ ÅÄôÒÈõ 𝟏𝟎 «Ê àÃò¾¢ø À¡Äò¾¢ý §Áø Å¨Ç× ±ùÅÇ× 

¯ÂÃò¾¢ø þÕìÌõ? M-2009 
¾£÷×:  

¸£ú§¿¡ì¸¢ò ¾¢ÈôÒ¨¼Â ÀÃÅ¨ÇÂõ  𝒙𝟐 = −𝟒𝒂𝒚 

þÐ(𝟓𝟎, −𝟏𝟎) ÅÆ¢Â¡¸î ¦ºø¸¢ÈÐ. 

 

 

∴ 𝟓𝟎 × 𝟓𝟎 = −𝟒𝒂(−𝟏𝟎) 

⇒ 𝒂 =
𝟐𝟓𝟎

𝟒
 

  

∴ 𝒙𝟐 = −𝟒 (
𝟐𝟓𝟎

𝟒
) 𝒚 ⇒ 𝒙𝟐 = −𝟐𝟓𝟎𝒚 

 

ÀÃÅ¨ÇÂò¾¢ý §Áø ¯ûÇ ÒûÇ¢ 𝑩(𝟏𝟎, −𝒚𝟏) ±ý¸. 

∴ 𝟏𝟎𝟎 = −𝟐𝟓𝟎(−𝒚𝟏) 

⇒ 𝒚𝟏 =
𝟏𝟎𝟎

𝟐𝟓𝟎
=

𝟐

𝟓
 

𝑨𝑩 = 𝟏𝟎 −
𝟐

𝟓
=

𝟓𝟎−𝟐

𝟓
=

𝟒𝟖

𝟓
= 𝟗

𝟑

𝟓
 «Ê 

«¾¡ÅÐ, §¾¨ÅôÀð¼ þ¼ò¾¢ø À¡Äò¾¢ý ¯ÂÃõ 𝟗
𝟑

𝟓
 «Ê ¬Ìõ.  

 

8. ´Õ Å¡ø Å¢ñÁ£ý ¬ÉÐ ÝÃ¢Â¨Éî ÍüÈ¢ ÀÃÅ¨ÇÂô À¡¨¾Â¢ø ¦ºø¸¢ÈÐ 

ÁüÚõ ÝÃ¢Âý ÀÃÅ¨ÇÂò¾¢ý ÌÅ¢Âò¾¢ø «¨Á¸¢ÈÐ. Å¡ø Å¢ñÁ£ý 

ÝÃ¢ÂÉ¢Ä¢ÕóÐ 𝟖𝟎Á¢øÄ¢Âý ¸¢.Á£. ¦¾¡¨ÄÅ¢ø «¨ÁóÐ þÕìÌõ §À¡Ð Å¡ø 

Å¢ñÁ£¨ÉÔõ ÝÃ¢Â¨ÉÔõ þ¨½ìÌõ §¸¡Î «îÍ¼ý 
𝝅

𝟑
 §¸¡½ò¾¢¨É 

²üÀÎòÐÁ¡É¡ø (i) Å¡ø Å¢ñÁ£É¢ý À¡¨¾Â¢ý ºÁýÀ¡ð¨¼ì ¸¡ñ¸. (ii) Å¡ø 

Å¢ñÁ£ý ÝÃ¢ÂÛìÌ ±ùÅÇ× «Õ¸¢ø ÅÃÓÊÔõ ±ýÀ¨¾Ôõ ¸¡ñ¸.(À¡¨¾ 

ÅÄÐÒÈõ ¾¢ÈôÒ¨¼Â¾¡¸ ¦¸¡û¸) M-2008 

¾£÷×: Å¡ø Å¢ñÁ£É¢ý À¡¨¾ 𝒚𝟐 = 𝟒𝒂𝒙  ±ý¸. 

 

 

𝑷 ±ýÀÐ (𝑽𝑸, 𝑷𝑸) = (𝒂 + 𝟒𝟎, 𝟒𝟎√𝟑).  

𝑷 ±ýÀÐ ÀÃÅ¨ÇÂ¾¢ý Á£ÐûÇ¾¡ø, 

(𝟒𝟎√𝟑)
𝟐

= 𝟒𝒂(𝒂 + 𝟒𝟎) 

𝟏𝟔𝟎𝟎 × 𝟑 = 𝟒𝒂𝟐 + 𝟏𝟔𝟎𝒂 
𝟒𝒂𝟐 + 𝟏𝟔𝟎𝒂 − 𝟒𝟖𝟎𝟎 = 𝟎 
𝒂𝟐 + 𝟒𝟎𝒂 − 𝟏𝟐𝟎𝟎 = 𝟎 
(𝒂 + 𝟔𝟎)(𝒂 − 𝟐𝟎) = 𝟎 
𝒂 = −𝟔𝟎 «øÄÐ𝒂 = 𝟐𝟎 
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𝒂 = −𝟔𝟎 ²üÒ¨¼Â¾øÄ. 

 

 
Å¡ø Å¢ñÁ£É¢ý À¡¨¾Â¢ý ºÁýÀ¡Î 

𝒚𝟐 = 𝟖𝟎𝒙 
ÝÃ¢ÂÛìÌõ Å¡ø Å¢ñÁ£ÛìÌõ þ¨¼§ÂÔûÇ Á¢¸ì Ì¨Èó¾ àÃõ 𝑽𝑭 = 𝒂 =

𝟐𝟎Á¢øÄ¢Âý ¸¢.Á£. 

 

 

9. ´Õ Ã¡ì¦¸ð ¦ÅÊÂ¡ÉÐ ¦¸¡ÙòÐõ §À¡Ð «Ð ´Õ ÀÃÅ¨ÇÂô À¡¨¾Â¢ø 

¦ºø¸¢ÈÐ. «¾ý ¯îº ¯ÂÃõ 4 Á£ð¼÷ ³ ±ðÎõ§À¡Ð «Ð ¦¸¡Ùò¾ôÀð¼ 

þ¼ò¾¢Ä¢ÕóÐ ¸¢¨¼Áð¼ àÃõ 6 Á£ð¼÷ ¦¾¡¨ÄÅ¢ÖûÇÐ. þÚ¾¢Â¡¸ 

¸¢¨¼Áð¼Á¡¸ 12Á£ ¦¾¡¨ÄÅ¢ø ¾¨Ã¨Â Åó¾¨¼¸¢ÈÐ ±É¢ø ÒÈôÀð¼ þ¼ò¾¢ø 

¾¨ÃÔ¼ý ²üÀÎòÐõ ±È¢§¸¡½õ ¸¡ñ¸.     

M-2006, J-2009,J-2010 
¾£÷×: 

ÀÃÅ¨ÇÂô À¡¨¾Â¢ý ºÁýÀ¡Î 

𝒙𝟐 = −𝟒𝒂𝒚 ¬Ìõ.   

þÐ(𝟔, −𝟒) ÅÆ¢î ¦ºø¸¢ÈÐ. 

∴ 𝟔𝟐 = −𝟒𝒂(−𝟒) 

𝟑𝟔 = 𝟏𝟔𝒂  ⇒ 𝒂 =
𝟑𝟔

𝟏𝟔
=

𝟗

𝟒
 

 ÀÃÅ¨ÇÂô À¡¨¾Â¢ý ºÁýÀ¡Î 

𝒙𝟐 = −𝟒 (
𝟗

𝟒
) 𝒚 

𝒙𝟐 = −𝟗𝒚 
𝒙- ³ ¦À¡ÚòÐ Å¨¸Â¢¼, 

𝟐𝒙 = −𝟗
𝒅𝒚

𝒅𝒙
⇒

𝒅𝒚

𝒅𝒙
=

𝟐𝒙

−𝟗
= −

𝟐

𝟗
𝒙 

(−𝟔, −𝟒)þø 

𝒅𝒚

𝒅𝒙
= −

𝟐

𝟗
× −𝟔 =

𝟏𝟐

𝟗
=

𝟒

𝟑
 

«¾¡ÅÐ,       𝐭𝐚𝐧 𝜽 =
𝟒

𝟑
⇒ 𝜽 = 𝐭𝐚𝐧−𝟏 (

𝟒

𝟑
) 

 

∴Ã¡ì¦¸ð ¦ÅÊÂ¡ÉÐ ÒÈôÀð¼ þ¼ò¾¢ø ¾¨ÃÔ¼ý ²üÀÎòÐõ ±È¢§¸¡½õ 

𝐭𝐚𝐧−𝟏 (
𝟒

𝟑
) 

 

10. ¾¨ÃÁð¼ò¾¢Ä¢ÕóÐ 7.5Á£ ¯ÂÃò¾¢ø ¾¨ÃìÌ þ¨½Â¡¸ ¦À¡Õò¾ôÀð¼ ´Õ 

ÌÆ¡Â¢Ä¢ÕóÐ  ¦ÅÇ¢§ÂÚõ ¿£÷ ¾¨Ã¨Âò ¦¾¡Îõ À¡¨¾ ´Õ ÀÃÅ¨ÇÂò¨¾ 

²üÀÎòÐ¸¢ÈÐ. §ÁÖõ þó¾ ÀÃÅ¨ÇÂô À¡¨¾Â¢ý Ó¨É ÌÆ¡Â¢ý Å¡Â¢ø 

«¨Á¸¢ÈÐ. ÌÆ¡ö Áð¼ò¾¢üÌ 2.5Á£ ¸£§Æ ¿£Ã¢ý À¡öÅ¡ÉÐ ÌÆ¡Â¢ý Ó¨É 

ÅÆ¢Â¡¸î ¦ºøÖõ ¿¢¨Ä ÌòÐì§¸¡ðÊüÌ 3 Á£ð¼÷ àÃò¾¢ø ¯ûÇÐ ±É¢ø  

ÌòÐì §¸¡ðÊÄ¢ÕóÐ ±ùÅÇ× àÃò¾¢üÌ «ôÀ¡ø ¿£Ã¡ÉÐ ¾¨ÃÂ¢ø Å¢Øõ.O-2009 
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ÀÃÅ¨ÇÂô À¡¨¾Â¢ý ºÁýÀ¡Î 𝒙𝟐 = −𝟒𝒂𝒚 ¬Ìõ.  

 

𝑷 ±ýÀÐ (𝟑, −𝟐 ⋅ 𝟓) ¬Ìõ. 

       𝟑𝟐 = −𝟒𝒂(−𝟐. 𝟓) 

𝟗 = 𝟏𝟎𝒂  ⇒ 𝒂 =
𝟗

𝟏𝟎
 

  

ÀÃÅ¨ÇÂô À¡¨¾Â¢ý ºÁýÀ¡Î 

𝒙𝟐 = −𝟒 (
𝟗

𝟏𝟎
) 𝒚 

(𝒙𝟏, −𝟕 ⋅ 𝟓) ±ýÈ ÒûÇ¢Ôõ ÀÃÅ¨ÇÂô À¡¨¾Â¢ø «¨ÁóÐ þÕìÌõ. ±É§Å 

𝒙𝟏
𝟐 = −𝟒 ×

𝟗

𝟏𝟎
× −𝟕 ⋅ 𝟓 = 𝟑𝟎 ×

𝟗

𝟏𝟎
= 𝟗 × 𝟑 

𝒙𝟏 = 𝟑√𝟑 

±É§Å ÌòÐì §¸¡ðÊÄ¢ÕóÐ 𝟑√𝟑  Á£ð¼÷ àÃò¾¢üÌ «ôÀ¡ø ¿£Ã¡ÉÐ ¾¨ÃÂ¢ø 

Å¢Øõ.  

 

11.  ´Õ Å¨Ç× «¨Ã-¿£ûÅð¼ ÅÊÅ¢ø ¯ûÇÐ. «¾ý   «¸Äõ 48 «Ê, ¯ÂÃõ 20 

«Ê. ¾¨ÃÂ¢Ä¢ÕóÐ 10 «Ê ¯ÂÃò¾¢ø Å¨ÇÅ¢ý «¸Äõ ±ýÉ?O-2006 

¾£÷×:                                𝟐𝒂 = 𝟒𝟖 ⇒ 𝒂 = 𝟐𝟒 

                      𝒃 = 𝟐𝟎 
¿£ûÅð¼¾¢ý ºÁýÀ¡Î 

𝒙𝟐

𝒂𝟐
+

𝒚𝟐

𝒃𝟐
= 𝟏 

⇒
𝒙𝟐

𝟐𝟒𝟐
+

𝒚𝟐

𝟐𝟎𝟐
= 𝟏 

(𝒙𝟏, 𝟏𝟎) ±ýÈ ÒûÇ¢ ¿£ûÅð¼¾¢ý Á£ÐûÇÐ. 

∴
𝒙𝟏

𝟐

𝟐𝟒𝟐
+

𝟏𝟎𝟐

𝟐𝟎𝟐
= 𝟏 

𝒙𝟏
𝟐

𝟐𝟒𝟐
= 𝟏 −

𝟏𝟎𝟎

𝟒𝟎𝟎
= 𝟏 −

𝟏

𝟒
=

𝟑

𝟒
 

∴ 𝒙𝟏
𝟐 = 𝟐𝟒𝟐 (

𝟑

𝟒
) 

 𝒙𝟏 = 𝟐𝟒 ×
√𝟑

𝟐
= 𝟏𝟐√𝟑 

¨ÁÂò¾¢Ä¢ÕóÐ ¾¨ÃÂ¢Ä¢ÕóÐ 10 «Ê ¯ÂÃò¾¢ø Å¨ÇÅ¢ý «¸Äõ 𝟐𝒙𝟏 = 𝟐 × 𝟏𝟐√𝟑 =

𝟐𝟒√𝟑 «Ê. 

12. ´Õ À¡Äò¾¢ý Å¨ÇÅ¡ÉÐ «¨Ã-¿£ûÅð¼ ÅÊÅ¢ø ¯ûÇÐ. ¸¢¨¼Áð¼ò¾¢ø 

«¾ý «¸Äõ 40 «ÊÂ¡¸×õ, ¨ÁÂò¾¢Ä¢ÕóÐ «¾ý ¯ÂÃõ 16 «ÊÂ¡¸×õ 

¯ûÇÐ ±É¢ø  ¨ÁÂò¾¢Ä¢ÕóÐ ÅÄÐ «øÄÐ þ¼ô ÒÈò¾¢ø 9 «Ê àÃò¾¢ø 

¯ûÇ ¾¨ÃôÒûÇ¢Â¢Ä¢ÕóÐ À¡Äò¾¢ý ¯ÂÃõ ±ýÉ?  O-2010 

  

¾£÷×: 𝟐𝒂 = 𝟒𝟎 ⇒ 𝒂 = 𝟐𝟎 

 𝒃 = 𝟏𝟔 
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¿£ûÅð¼¾¢ý ºÁýÀ¡Î 

         
𝒙𝟐

𝒂𝟐
+

𝒚𝟐

𝒃𝟐
= 𝟏 

     
𝒙𝟐

𝟒𝟎𝟎
+

𝒚𝟐

𝟐𝟓𝟔
= 𝟏 

 

 

 

(𝟗, 𝒚𝟏) ±ýÈ ÒûÇ¢ ¿£ûÅð¼¾¢ý Á£ÐûÇÐ. 

∴
𝟗𝟐

𝟒𝟎𝟎
+

𝒚𝟏
𝟐

𝟐𝟓𝟔
= 𝟏 

𝒚𝟏
𝟐

𝟐𝟓𝟔
= 𝟏 −

𝟗𝟐

𝟒𝟎𝟎
= 𝟏 −

𝟖𝟏

𝟒𝟎𝟎
=

𝟒𝟎𝟎 − 𝟖𝟏

𝟒𝟎𝟎
=

𝟑𝟏𝟗

𝟒𝟎𝟎
 

∴ 𝒚𝟏
𝟐 = 𝟐𝟓𝟔 (

𝟑𝟏𝟗

𝟒𝟎𝟎
) 

𝒚𝟏 =
𝟏𝟔

𝟐𝟎
√𝟑𝟏𝟗 =

𝟒

𝟓
√𝟑𝟏𝟗 

¨ÁÂò¾¢Ä¢ÕóÐ ÅÄÐ «øÄÐ þ¼ô ÒÈò¾¢ø 9 «Ê àÃò¾¢ø ¯ûÇ 

¾¨ÃôÒûÇ¢Â¢Ä¢ÕóÐ À¡Äò¾¢ý ¯ÂÃõ
𝟒

𝟓
√𝟑𝟏𝟗 «Ê. 

 

 

13. ´Õ Ñ¨Æ× Å¡Â¢Ä¢ý §ÁüÜ¨ÃÂ¡ÉÐ «¨Ã-¿£ûÅð¼ ÅÊÅ¢ø ¯ûÇÐ. þ¾ý 

«¸Äõ 20 «Ê. ¨ÁÂò¾¢Ä¢ÕóÐ «¾ý ¯ÂÃõ 18 «Ê ÁüÚõ Àì¸î ÍÅÃ¢¸Ç¢ý 

¯ÂÃõ  12 «Ê ±É¢ø ²§¾Ûõ ´Õ  Àì¸î ÍÅÃ¢Ä¢ÕóÐ 4 «Ê àÃò¾¢ø 

§ÁüÜ¨ÃÂ¢ý  ¯ÂÃõ  ±ýÉÅ¡¸ þÕìÌõ?  

¾£÷×: À¼ò¾¢ý ãÄõ ,𝑨𝑨′ = 𝟐𝒂 = 𝟐𝟎 ⇒ 𝒂 = 𝟏𝟎 

𝒃 = 𝟏𝟖 − 𝟏𝟐 = 𝟔 
 

¿£ûÅð¼¾¢ý ºÁýÀ¡Î 

𝒙𝟐

𝒂𝟐
  +

𝒚𝟐

𝒃𝟐
= 𝟏   ⇒

𝒙𝟐

𝟏𝟎𝟐
+

𝒚𝟐

𝟔𝟐
= 𝟏 

 

𝑹(𝟔, 𝒚𝟏) ±ýÈ ÒûÇ¢ ¿£ûÅð¼¾¢ý Á£ÐûÇÐ. 

∴
𝟔𝟐

𝟏𝟎𝟎
+

𝒚𝟏
𝟐

𝟑𝟔
= 𝟏  

𝒚𝟏
𝟐

𝟑𝟔
= 𝟏 −

𝟑𝟔

𝟏𝟎𝟎
=

𝟔𝟒

𝟏𝟎𝟎
 

∴ 𝒚𝟏
𝟐 = 𝟑𝟔 (

𝟔𝟒

𝟏𝟎𝟎
) 

𝒚𝟏 = 𝟔 ×
𝟖

𝟏𝟎
=

𝟒𝟖

𝟏𝟎
= 𝟒 ⋅ 𝟖  

 §ÁüÜ¨ÃÂ¢ý  ¯ÂÃõ  = 𝟏𝟐 + 𝟒 ⋅ 𝟖 

                                                    = 𝟏𝟔 ⋅ 𝟖 «Ê. 
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14. ´Õ ¿£ûÅð¼ô À¡¨¾Â¢ý ÌÅ¢Âò¾¢ø âÁ¢ þÕìÌÁ¡Ú ´Õ Ð¨½ì§¸¡û ÍüÈ¢ 

ÅÕ¸¢ÈÐ. þ¾ý ¨ÁÂò ¦¾¡¨Ä× ¾¸× 
𝟏

𝟐
  ¬¸×õ âÁ¢ìÌõ Ð¨½ì §¸¡ÙìÌõ  

þ¨¼ôÀð¼ Á£îº¢Ú àÃõ 𝟒𝟎𝟎 ¸¢§Ä¡ Á£ð¼÷¸û ¬¸×õ þÕìÌÁ¡É¡ø Ð¨½ì 

§¸¡ÙìÌõ âÁ¢ìÌõ þ¨¼ôÀð¼ «¾¢¸Àðº  àÃõ ±ýÉ?  J-2007,J-2008 
¾£÷×:  

 

e= 1/2 
 

 

 

 

 

 

𝑭𝟏𝑨 = 𝟒𝟎𝟎 
a-ae=400 

a(1-e)=400 

a(1-1/2)= 400 

           a= 2x400 

      a=800 

«¾¢¸Àðº  àÃõ =𝑭𝟏𝑨′
 

= 𝒂 + 𝒂𝒆 
                                            = a(1+e) 

                                             = 800x(1+1/2) 

                                      = 𝟏𝟐𝟎𝟎 
Ð¨½ì §¸¡ÙìÌõ âÁ¢ìÌõ þ¨¼ôÀð¼ «¾¢¸Àðº àÃõ  àÃõ𝟏𝟐𝟎𝟎 ¸¢§Ä¡ 

Á£ð¼÷¸û. 

 

15. ÝÃ¢Âý ÌÅ¢Âò¾¢Ä¢ÕìÌÁ¡Ú ¦Á÷ìÌÃ¢ ¸¢Ã¸Á¡ÉÐ ÝÃ¢Â¨É ´Õ ¿£ûð¼ô 

À¡¨¾Â¢ø  ÍüÈ¢ ÅÕ¸¢ÈÐ. «¾ý «¨Ã ¦¿ð¼îº¢ý ¿£Çõ  𝟑𝟔  Á¢øÄ¢Âý ¨Áø¸û 

¬¸×õ ¨ÁÂò ¦¾¡¨Ä× ¾¸× 𝟎 ⋅ 𝟐𝟎𝟔  ¬¸×õ þÕìÌÁ¡Â¢ý (𝒊) ¦Á÷ìÌÃ¢ 

¸¢Ã¸Á¡ÉÐ ÝÃ¢ÂÛìÌ Á¢¸ «Õ¸¡¨ÁÂ¢ø ÅÕõ§À¡Ð ¯ûÇ àÃõ (𝒊𝒊) ¦Á÷ìÌÃ¢ 

¸¢Ã¸Á¡ÉÐ ÝÃ¢ÂÛìÌ Á¢¸ò ¦¾¡¨ÄÅ¢ø  þÕìÌõ §À¡Ð ¯ûÇ àÃõ 

¬¸¢ÂÅü¨Èì ¸¡ñ¸. O-2009,J-2010 

 
¾£÷×: 

 

 
 

 

 

 

À¼ò¾¢ø ÝÃ¢ÂÉ¢ý ¿¢¨Ä 𝑭𝟏 ±ý¸. 

𝑪𝑨 = 𝒂 = 𝟑𝟔, 𝒆 = 𝟎 ⋅ 𝟐𝟎𝟔 
𝒂𝒆 = 𝟑𝟔 × 𝟎 ⋅ 𝟐𝟎𝟔 = 𝟕 ⋅ 𝟒𝟏𝟔 

(𝒊)¦Á÷ìÌÃ¢ ¸¢Ã¸Á¡ÉÐ ÝÃ¢ÂÛìÌ Á¢¸ «Õ¸¡¨ÁÂ¢ø ÅÕõ§À¡Ð ¯ûÇ àÃõ 
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𝑭𝟏𝑨 = 𝒂 − 𝒂𝒆 = 𝟑𝟔 − 𝟕 ⋅ 𝟒𝟏𝟔 = 𝟐𝟖 ⋅ 𝟓𝟖𝟒 
(𝒊𝒊) ¦Á÷ìÌÃ¢ ¸¢Ã¸Á¡ÉÐ ÝÃ¢ÂÛìÌ Á¢¸ò ¦¾¡¨ÄÅ¢ø  þÕìÌõ §À¡Ð ¯ûÇ àÃõ 

𝑭𝟏𝑨′ = 𝒂 + 𝒂𝒆 = 𝟑𝟔 + 𝟕 ⋅ 𝟒𝟏𝟔 = 𝟒𝟑 ⋅ 𝟒𝟏𝟔 
¦Á÷ìÌÃ¢ ¸¢Ã¸Á¡ÉÐ ÝÃ¢ÂÛìÌ Á¢¸ò ¦¾¡¨ÄÅ¢ø  þÕìÌõ §À¡Ð ¯ûÇ àÃõ 𝟒𝟑 ⋅

𝟒𝟏𝟔 Á¢øÄ¢Âý ¨Áø¸û  

 

16. ´Õ §¸¡-§¸¡ Å¢¨ÇÂ¡ðÎ Å£Ã÷ Å¢¨ÇÂ¡ðÎô ÀÂ¢üº¢Â¢ý §À¡Ð «ÅÕìÌõ §¸¡-§¸¡ 

Ìîº¢ì¸ÙìÌõ þ¨¼§ÂÔûÇ àÃõ ±ô¦À¡ØÐõ 𝟖 Á£ ¬¸ þÕìÌÁ¡Ú 

¯½÷¸¢È¡÷. «ùÅ¢Õ Ìîº¢¸ÙìÌ þ¨¼ôÀð¼ àÃõ 𝟔 Á£ ±É¢ø «Å÷ µÎõ 

À¡¨¾Â¢ý ºÁýÀ¡¨¼ì ¸¡ñ¸. 

¾£÷×:  

§¸¡-§¸¡ Ìîº¢¸û þÃñÎõ 𝑭𝟏  ÁüÚõ 𝑭𝟐 þø «¨ÁóÐûÇÉ ±Éì ¦¸¡û¸. 𝑷(𝒙, 𝒚) 
±ýÈ ÒûÇ¢Â¡ÉÐ Å¢¨ÇÂ¡ðÎ Å£ÃÃ¢ý ¿¢¨Ä ±Éì ¦¸¡û¸.  

           ∴ 𝑭𝟏𝑷 + 𝑭𝟐𝑷 = 𝟐𝒂 = 𝟖 
             ∴ 𝒂 = 𝟒 
                     𝑭𝟏𝑭𝟐 = 𝟐𝒂𝒆 = 𝟔 
                       𝒂𝒆 = 𝟑 

           𝟒𝒆 = 𝟑 ⇒ 𝒆 =
𝟑

𝟒
 

§ÁÖõ, 

 

 

 

 

 

𝒃𝟐 = 𝒂𝟐(𝟏 − 𝒆𝟐) = 𝟏𝟔 (𝟏 −
𝟗

𝟏𝟔
) = 𝟏𝟔 ×

𝟏𝟔 − 𝟗

𝟏𝟔
= 𝟕 

∴ À¡¨¾Â¢ý ºÁýÀ¡Î  

𝒙𝟐

𝟒𝟐
+

𝒚𝟐

𝟕
= 𝟏 ⇒

𝒙𝟐

𝟏𝟔
+

𝒚𝟐

𝟕
= 𝟏 

 
17. ´Õ ºÁ¾Çò¾¢ý §Áø ¦ºíÌò¾¡¸ «¨ÁóÐûÇ ÍÅÃ¢ý Á£Ð 𝟏𝟓Á£ ¿£ÇÓûÇ 

²½¢Â¡ÉÐ ¾Çò¾¢¨ÉÔõ ÍÅüÈ¢¨ÉÔõ ¦¾¡ÎÁ¡Ú ¿¸÷óÐ ¦¸¡ñÎ þÕì¸¢ÈÐ 

±É¢ø ²½¢Â¢ý ¸£úÁð¼ Ó¨ÉÂ¢Ä¢ÕóÐ 𝟔Á£ àÃò¾¢ø  

    ²½¢Â¢ø «¨ÁóÐûÇ 𝑷 ±ýÈ ÒûÇ¢Â¢ý ¿¢ÂÁôÀ¡¨¾ì ¸¡ñ¸. O-2007,O-2008 
¾£÷×: 

 

 

 

 

 

 

 

 

 

            𝐬𝐢𝐧 𝜽 =
𝑷𝑫

𝑷𝑨
=

𝒚𝟏

𝟔
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⊿𝑪𝑷𝑩Â¢ø 

𝐜𝐨𝐬 𝜽 =
𝑷𝑪

𝑷𝑩
=

𝑶𝑫

𝑷𝑩
=

𝒙𝟏

𝟗
 

𝐜𝐨𝐬𝟐 𝜽 + 𝐬𝐢𝐧𝟐 𝜽 = 𝟏 

⇒ (
𝒙𝟏

𝟗
)

𝟐

+ (
𝒚𝟏

𝟔
)

𝟐

= 𝟏 

⇒
𝒙𝟏

𝟐

𝟖𝟏
+

𝒚𝟏
𝟐

𝟑𝟔
= 𝟏 

∴ 𝑷(𝒙𝟏, 𝒚𝟏)þý ¿¢ÂÁôÀ¡¨¾ 

𝒙𝟐

  𝟖𝟏
+

𝒚𝟐

𝟑𝟔
= 𝟏. 

 þÐ ´Õ ¿£ûÅð¼Á¡Ìõ. 

 

6. tifEz;fzpj gad;ghLfs;- II (6 marks) 

1) 𝒖 =  𝒍𝒐𝒈(𝒕𝒂𝒏 𝒙 + 𝒕𝒂𝒏 𝒚 + 𝒕𝒂𝒏 𝒛)vdpy;å 𝐬𝐢𝐧 𝟐𝐱 
𝛛𝐮

𝛛𝐱
= 𝟐. vd ep&gp. 

(𝑀𝑎𝑟𝑐ℎ − 2007, 𝐽𝑢𝑛𝑒 − 2008, 𝑂𝑐𝑡 − 2008) 
jPu;T :    u =   log ( tan x +  tan y +  tan z ) 

𝜕𝑢

𝜕𝑥
=

sec2 𝑥

tan 𝑥 + tan 𝑦 + tan 𝑧 
 

𝑆𝑖𝑛 2𝑥  
𝜕𝑢

𝜕𝑥
=

𝑠𝑖𝑛 2𝑥 𝑠𝑒𝑐2 𝑥

𝑡𝑎𝑛 𝑥 +  𝑡𝑎𝑛 𝑦 + 𝑡𝑎𝑛 𝑧 
=  

2 tan 𝑥

𝑡𝑎𝑛 𝑥 +  𝑡𝑎𝑛 𝑦 + 𝑡𝑎𝑛 𝑧 
 

𝑆𝑖𝑛 2𝑦  
𝜕𝑢

𝜕𝑦
=

𝑠𝑖𝑛 2𝑦 𝑠𝑒𝑐2 𝑦

𝑡𝑎𝑛 𝑥 +  𝑡𝑎𝑛 𝑦 + 𝑡𝑎𝑛 𝑧 
=  

2 tan 𝑦

𝑡𝑎𝑛 𝑥 +  𝑡𝑎𝑛 𝑦 + 𝑡𝑎𝑛 𝑧 
 

𝑆𝑖𝑛 2𝑧  
𝜕𝑢

𝜕𝑧
=

𝑠𝑖𝑛 2𝑧 𝑠𝑒𝑐2 𝑧

𝑡𝑎𝑛 𝑥 +  𝑡𝑎𝑛 𝑦 + 𝑡𝑎𝑛 𝑧 
=

2 tan 𝑧

𝑡𝑎𝑛 𝑥 +  𝑡𝑎𝑛 𝑦 + 𝑡𝑎𝑛 𝑧 
 

      $l;l,å sin 2x 
∂u

∂x
= 2. 

𝟐) 𝒖 =  (𝒙 – 𝒚 ) (𝒚 – 𝒛 ) ( 𝒛 − 𝒙 ) vdpy; 𝑢𝑥 + 𝑢𝑦 + 𝑢𝑧  =  𝟎.vdf; fhl;Lf. (𝑀𝑎𝑟 −  2006) 

 

jPu;T :𝑢𝑥  =   (𝑦 − 𝑧 )[(𝑥 − 𝑦)(−1) +  (𝑧 − 𝑥). 1] 
=  (𝑦 − 𝑧) [−(𝑥 – 𝑦 )  +  (𝑧 −  𝑥 ) ]       

=   (𝑦 − 𝑧)(𝑧 − 𝑥 ) −  (𝑦 − 𝑧 ) (𝑥 − 𝑦 )    
𝑢𝑦  =   (𝑧 − 𝑥 )(𝑥 − 𝑦 ) −  (𝑧 − 𝑥 ) (𝑦 − 𝑧 ) 

𝑢𝑧  =    (𝑥 − 𝑦)(𝑦— 𝑧 ) − (𝑥— 𝑦 ) (𝑧— 𝑥 ) 
       $l;l𝑈𝑥 + 𝑈𝑦 +  𝑈𝑧 = 0. 

3) xU jdp Cryp∂ e Psk; 𝑙kw;Wk; KO miyT Neuk; 𝑇 vdpy; 𝑇 = 𝑘 √𝑙  (𝑘 − v∂gJ     
  khwpyp) jdp Cryp∂ ePsk; 32.1  nr.kP. ,Ue;J 32.0 nr.kP. f;F khWk; NghJ Neuj;jpy;  
  Vw;gLk; rjtPjg; gpioiaf; fzf;fpLf 

jPu;T   :    𝑇 = 𝑘√𝑙  

log 𝑇 = log 𝑘 +
1

2
log  𝑙 

1

𝑇
𝑑𝑇 = 0 +

1

2

1

𝑙
 𝑑𝑙 
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∆𝑇

𝑇
=  

𝑑𝑇

𝑇
 = 0 +

1

2

1

𝑙
  𝑑𝑙 

∆𝑇

𝑇
𝑥100 =

1

2

𝑑𝑙

𝑙
𝑥100 

=
1

2
(

−0.1

32.1
) 𝑥100 =  −0.156 % 

miyT Neuj;jpy; Vw;gLk; rj tPjg; gpio :  0.156%  FiwT MFk;;. 
 

4) tifaPLfisg; gad;gLj;jp √36.1 f;F Njhuha kjpg;Gf; fhz;f 

jPh;T: 𝑦 = 𝑓(𝑥) = √𝑥 = 𝑥
1

2 vd;f⇒
𝑑𝑦

𝑑𝑥
=

1

2
𝑥−

1

2 

  𝑓(36) = 6vd;gjhy; 𝑥 = 6, 𝑑𝑥 = ∆𝑥 = 0.1 vdf; nfhs;f. 

  𝑑𝑦 =
1

2
𝑥−

1

2 𝑑𝑥  

  𝑥 = 36, 𝑑𝑥 = ∆𝑥 = 0.1; 𝑓(36) = 6 

  𝑑𝑦 =
1

3
(36)

1

2(0.1) =
0.1

12
= 0.008 

  √36.1 = 6 + 0.008 = 6.0083 

5) tifaPLfisg; gad;gLj;jp √65
3

 f;F Njhuha kjpg;Gf; fhz;f 
 jPh;T: 

  𝑦 = 𝑓(𝑥) = √𝑥
3

= 𝑥
1

3vd;f⇒
𝑑𝑦

𝑑𝑥
=

1

3
𝑥−

2

3 

  𝑓(64) = 4vd;gjhy; 𝑥 = 64, 𝑑𝑥 = ∆𝑥 = 1 vdf; nfhs;f. 

  𝑑𝑦 =
1

3
𝑥−

2

3 𝑑𝑥 

  𝑑𝑦 =
1

3
(64)−

2

3(1) =
1

2
[

1

64
1
3

]
2

=
1

3
(

1

𝑓(64)
)

2

 

  = 𝑑𝑦 =
1

3
(

1

4
)

2

=
1

3
×

1

16
=

1

48
= 0.021 

  √65
3

= 4 + 0.021 ≈ 4.021  
   
6) 𝑤 = 𝑥 + 2𝑦 + 𝑧2 vd;w rhh;gpy; 𝑥 = cos 𝑡 ; 𝑦 = sin 𝑡; 𝑧 = 𝑡 vdpy; rq;fpyp tpjpia 

gad;gLj;jp 
𝑑𝑤

𝑑𝑡
 fhz;f 

 jPh;T:  

  
𝑑𝑤

𝑑𝑡
=

𝜕𝑤

𝜕𝑥

𝑑𝑥

𝑑𝑡
+

𝜕𝑤

𝜕𝑦

𝑑𝑦

𝑑𝑡
+

𝜕𝑤

𝜕𝑧

𝑑𝑧

𝑑𝑡
 

  
𝜕𝑤

𝜕𝑥
= 1;

𝑑𝑥

𝑑𝑡
= − sin 𝑡 ; 

𝜕𝑤

𝜕𝑦
= 2; 

𝑑𝑦

𝑑𝑡
= cos 𝑡 

  
𝜕𝑤

𝜕𝑧
= 2𝑧;

𝑑𝑦

𝑑𝑡
= 1 

  
𝑑𝑤

𝑑𝑡
= 1(1 − sin 𝑡) + 2 cos 𝑡 + 2𝑧 = − sin 𝑡 + 2 cos 𝑡 + 2𝑡 

7) 𝑤 = 𝑥2 + 𝑦2 vd;w rhh;gpy; ; 𝑥 = 𝑢2 − 𝑣2; 𝑦 = 2𝑢𝑣 vdpy; rq;fpyp tpjpia gad;gLj;jp 
𝜕𝑤

𝜕𝑢
 kw;Wk; 

𝜕𝑤

𝜕𝑦
 fhz;f 

 jPh;T: 

  𝑤 = 𝑥2 + 𝑦2 ⇒
𝜕𝑤

𝜕𝑥
= 2𝑥;

𝜕𝑤

𝜕𝑦
= 2𝑦 

  𝑥 = 𝑢2 − 𝑣2 ⇒
𝜕𝑥

𝜕𝑢
= 2𝑢;

𝜕𝑦

𝜕𝑣
= −2𝑣 
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  𝑦 = 2𝑢𝑣 ⇒
𝜕𝑦

𝜕𝑢
= 2𝑣;

𝜕𝑦

𝜕𝑣
= 2𝑢 

  
𝜕𝑤

𝜕𝑢
=

𝜕𝑤

𝜕𝑥

𝜕𝑥

𝜕𝑢
+

𝜕𝑤

𝜕𝑦

𝜕𝑦

𝜕𝑢
 

  
𝜕𝑤

𝜕𝑢
= 2𝑥 × 2𝑢 + 2𝑦 × 2𝑣 

  
𝜕𝑤

𝜕𝑢
= 4(𝑢2 − 𝑣2)𝑢 + 4(2𝑢𝑣)𝑣 = 4𝑢2 − 4𝑢𝑣2 + 8𝑢𝑣2 

  
𝜕𝑤

𝜕𝑢
= 4𝑢2 + 4𝑢𝑣2 = 4𝑢(𝑢 + 𝑣2)  

  
𝜕𝑤

𝜕𝑣
=

𝜕𝑤

𝜕𝑥

𝜕𝑥

𝜕𝑣
+

𝜕𝑤

𝜕𝑦

𝜕𝑦

𝜕𝑣
 

  
𝜕𝑤

𝜕𝑢
= 2𝑥(−2𝑣) + 2𝑦(2𝑢) 

  
𝜕𝑤

𝜕𝑢
= −4(𝑢2 − 𝑣2)𝑣 + 4(2𝑢𝑣)𝑢 = −4𝑢2𝑣 − 4𝑣3 + 8𝑢2𝑣 

  
𝜕𝑤

𝜕𝑢
= 4𝑢2𝑣 − 4𝑣3 = 4𝑣(𝑢2 + 𝑣2) 

8)  𝒘 =  𝒍𝒐𝒈 ( 𝒙 2 + 𝒚 2),q;F𝒙 =   𝒓 𝒄𝒐𝒔 , 𝒚 =  𝒓 𝒔𝒊𝒏 vdpy; rq;fpyp tpjpia 

ga∂gLj;jp  
𝛛𝐰

𝛛𝐫
 kw;Wk;

𝛛𝐰

𝛛
fzf;fpLf. 

jPu;T :
∂w

∂r
=  

∂w

∂x

∂x

∂r
+

∂w

∂y

∂y

∂r
 

∂w

∂r
=  

1

x2  +   y2
2x cos θ +

1

x2  +   y2
 2y sin θ 

=  
2

𝑟2
( 𝑟𝑐𝑜𝑠2 𝜃 + 𝑟 𝑠𝑖𝑛 2𝜃) =  

2

𝑟
 

∂w

∂θ
=  

∂w

∂x

∂x

∂θ
+

∂w

∂y

∂y

∂θ
 

∂w

∂θ
=  

1

x2  +   y2
 2x(−r sin θ) +  

1

x2  +   y2
 2y (r cos θ) 

=
2r

r2
(−x sin θ + y cos θ) 

=
2r

r2 (−r sin θ cos θ + r sin θ cos θ) 

                                                                         = 0 

9)  𝑉 =  𝑧𝑒𝑎𝑥+𝑏𝑦kw;Wk; 𝑧MdJ 𝑥, 𝑦 − ,y; 𝑛 Mk; gb rkgbj;jhd rhh;ghap∂   

 𝑥
𝜕𝑉

𝜕𝑥
+ 𝑦

𝜕𝑉

𝜕𝑦
= (𝑎𝑥 + 𝑏𝑦 + 𝑛)𝑉vd epWTf. 

jPu;T : 𝑉 =  𝑧𝑒𝑎𝑥+𝑏𝑦 

𝑥
𝜕𝑉

𝜕𝑥
= 𝑥 [𝑧𝑒𝑎𝑥+𝑏𝑦. 𝑎 +  𝑒𝑎𝑥+𝑏𝑦

𝜕𝑧

𝜕𝑥
] 

𝑦
𝜕𝑉

𝜕𝑦
= 𝑦 [𝑧𝑒𝑎𝑥+𝑏𝑦. 𝑏 +  𝑒𝑎𝑥+𝑏𝑦

𝜕𝑧

𝜕𝑦
] 

𝑥
𝜕𝑉

𝜕𝑥
+ 𝑦

𝜕𝑉

𝜕𝑦
=  𝑒𝑎𝑥+𝑏𝑦 [𝑎𝑥𝑧 + 𝑏𝑦𝑧 + 𝑥

𝜕𝑧

𝜕𝑥
+ 𝑦

𝜕𝑧

𝜕𝑦
] 

=  𝑒𝑎𝑥+𝑏𝑦[𝑎𝑥𝑧 + 𝑏𝑦𝑧 + 𝑛𝑧] 
= (𝑎𝑥 + 𝑏𝑦 + 𝑛)𝑉 
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10 kjpg;ngz;tpdhf;fs ;  
gpd;tUk; tistiuis tiuf: 
 
 

 y=x3 y=x3+1 y2=2x3 

1. rhu;gfk;> ePl;bg;G> 
ntl;Lj;Jz;L kw;Wk; 
Mjp 

rhh;gfk; (-α,α) rhh;gfk; (-α,α) rhh;gfk; 𝑥 ≥ 0(m)[0, α) 
fpilkl;l ePl;bg;G (-α,α) fpilkl;l ePl;bg;G (-α,α) fpilkl;l ePl;bg;G [0, α) 
epiyFj;J ePl;bg;G (-α,α) epiyFj;J ePl;bg;G (-α,α) epiyFj;J ePl;bg;G (-α,α) 
x ntl;Lj;Jz;L =0 x ntl;Lj;Jz;L =-1 x ntl;Lj;Jz;L =0 
y ntl;Lj;Jz;L =0 y ntl;Lj;Jz;L =1 y ntl;Lj;Jz;L =0 

Mjptopr; nry;fpwJ 
 
Mjptopr; nry;ytpy;iy 

Mjptopr; nry;fpwJ. 
tistiuahdJ Kjy; 
kw;Wk; ehd;fhk; fhy; 
gFjpapy; fhzg;ngWk; 
 

2. rkr;rPh; Nrhjid 
Mjpiag; nghWj;jJ 
rkr;rPuhf cs;sJ 

tistiu rkr;rPu; 
gz;ig 
ngw;wpUf;ftpy;iy 

tistiuahdJ 
x -mr;irg; nghWj;J 
rkr;rPuhf cs;sJ. 

3. njhiyj; 
njhLNfhLfs; 

njhiyj; njhLNfhLfs; 
fpilahJ 

njhiyj; njhLNfhLfs; 
fpilahJ 

njhiyj; njhLNfhLfs; 
fpilahJ 

4. Xhpay;Gj; jd;ik 
tistiuahdJ (-α,α) 
KOtJkhf VWKfkhfr; 
nry;Yk; 

tistiuahdJ (-α,α) 
KOtJkhf VWKfkhfr; 
nry;Yk; 

𝑦 = √2𝑥
3

2⁄  vd;w 
fpisapy; tistiu 
VWKfkhf ,Uf;Fk; 

𝑦 = −√2𝑥
3

2⁄  vd;w 
fpisapy; tistiu 
,wq;F Kfkhf ,Uf;Fk; 

5. rpwg;Gg; Gs;spfs; 

(0,α) Nkw;Gwkhf 
FopthfTk; 
(-α,0)y; fPo;Gwkhf 
FopthfTk; ,Uf;Fk;. 
(0,0) vd;gJ tisT 
khw;Wg; Gs;sp. 

(0,α) Nkw;Gwkhf 
FopthfTk; 
(-α,0)y; fPo;Gwkhf 
FopthfTk; ,Uf;Fk;. 
(0, 1) vd;gJ tisT 
khw;Wg; Gs;sp. 

(0, 0) vd;gJ tisT 
khw;Wg; Gs;spay;y 

6. glk; 

y
y=x3

-4 -2 2 4

 

y
y=x  +13

x

 

y

(0,0)
x

l

 
 
 
 

4) 𝑈 = sin−1 (
𝑥−𝑦

√𝑥−√𝑦
) vdpy; A+yhpd; Njw;wj;ijg; gad;gLj;jp 𝑥

𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
=

1

2
tan 𝑈 vdf; 

fhl;Lf. 

 𝑈 = sin−1 (
𝑥−𝑦

√𝑥−√𝑦
) 

RHS rkgbj;jhdrhh;G my;y> vdNt 

 sin 𝑈 = (
𝑥−𝑦

√𝑥−√𝑦
) = 𝑓(𝑥, 𝑦)vdtiuaWf;fTk;. 



www.mathstimes.com 

www.mathstimes.com 

 ,g;nghOJ f vd;gJ 
1

2
gb cila rkgbj;jhd rhu;G. 

 / A+yupd; Njw;wg;gb 𝑥
𝜕𝑓

𝜕𝑥
+ 𝑦

𝜕𝑓

𝜕𝑦
=

1

2
𝑓 

 𝑥
𝜕

𝜕𝑥
(sin 𝑈) + 𝑦

𝜕

𝜕𝑦
(sin 𝑈) =

1

2
sin 𝑈 

 𝑥 cos 𝑈
𝜕𝑢

𝜕𝑥
+ 𝑦 cos 𝑈

𝜕𝑢

𝜕𝑦
=

1

2
sin 𝑈 

 𝑥 
𝜕𝑢

𝜕𝑥
+ 𝑦 

𝜕𝑢

𝜕𝑦
=

1

2
tan 𝑈 

5) A+yupd; Njw;wijg; gad;gLj;jp  𝑢 = tan−1 (
𝑥3+𝑦3

𝑥−𝑦
) vdpy; 

 𝑥 
𝜕𝑢

𝜕𝑥
+ 𝑦 

𝜕𝑢

𝜕𝑦
= sin 2𝑢vd epUgpf;f 

 𝑢 = tan−1 (
𝑥3+𝑦3

𝑥−𝑦
) 

RHS rkgbj;jhdrhh;G my;y> vdNt 

 tan 𝑢 = (
𝑥3+𝑦3

𝑥−𝑦
) = 𝑓(𝑥, 𝑦)vd tiwaWf;fTk; 

 ,g;nghJ f vd;gJ gb 2 cila rkgbj;jhd rhh;G. 

A+yupd; Njw;wg;gb 𝑥 
𝜕𝑓

𝜕𝑥
+ 𝑦 

𝜕𝑓

𝜕𝑦
= 2𝑓 

 𝑥 
𝜕

𝜕𝑥
(tan 𝑢) + 𝑦 

𝜕

𝜕𝑦
(tan 𝑢) = 2 tan 𝑢 

 𝑥 sec2𝑢 
𝜕𝑢

𝜕𝑥
+ 𝑦 sec2𝑢 

𝜕𝑢

𝜕𝑦
= 2 tan 𝑢 

 𝑥 
𝜕𝑢

𝜕𝑥
+ 𝑦 

𝜕𝑢

𝜕𝑦
= 2 sin 2𝑢 

6) 𝑓(𝑥, 𝑦) =  
1

√𝑥2+𝑦2
f;F A+yhpd; Njw;wj;ij rupghu;f;f. 

 f(𝑡𝑥, 𝑡𝑦) =
1

√𝑡2𝑥2+𝑡2𝑦2
=

1

𝑡
 𝑓(𝑥, 𝑦) = 𝑡−1𝑓(𝑥, 𝑦) 

 ∴ 𝑓vd;gJ gb -1 cila rkgbj;jhd rhh;G. 

 ∴ A+yupd; Njw;wg;gb 𝑥 
𝜕𝑓

𝜕𝑥
+ 𝑦 

𝜕𝑓

𝜕𝑦
= −𝑓 

rhpghu;j;jy;: 

 
𝜕𝑢

𝜕𝑥
=

−𝑥

(𝑥2+𝑦2)
3

2⁄
 

 
𝜕𝑦

𝜕𝑥
=

−𝑦

(𝑥2+𝑦2)
3

2⁄
 

 𝑥 
𝜕𝑓

𝜕𝑥
+ 𝑦 

𝜕𝑓

𝜕𝑦
= −

(𝑥2+𝑦2)

(𝑥2+𝑦2)
3

2⁄
= −𝑓 

A+yupd; Njw;wk; rupghu;f;fg;gl;lJ. 

7) 𝑢 = tan−1 (
𝑥

𝑦
)vdpy; 

𝜕2𝑢

𝜕𝑥 𝜕𝑦
=

𝜕2𝑢

𝜕𝑦 𝜕𝑥 
 vd;gij rupghu;. 

 
𝜕𝑢

𝜕𝑥
=

1

1+(
𝑥

𝑦
)

2

1

𝑦
=

𝑦

𝑥2+𝑦2 

 
𝜕2𝑢

𝜕𝑦 𝜕𝑥 
=

𝑥2−𝑦2

(𝑥2+𝑦2)2 

 
𝜕𝑢

𝜕𝑦
=  

−𝑥

𝑥2+𝑦2   

 
𝜕2𝑢

𝜕𝑥 𝜕𝑦
=

𝑥2−𝑦2

(𝑥2+𝑦2)2 ⟹
𝜕2𝑢

𝜕𝑥 𝜕𝑦
=

𝜕2𝑢

𝜕𝑦 𝜕𝑥 
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8) 𝑢 =
𝑥

𝑦2
−

𝑦

𝑥2
vdpy; 

𝜕2𝑢

𝜕𝑥𝜕𝑦
=

𝜕2𝑢

𝜕𝑦𝜕𝑥
 vd;gjid rhpghh;f;f  

jPh;T: 

  
𝜕𝑢

𝜕𝑥
=

1

𝑦2
+

2𝑦

𝑥3
 

  
𝜕𝑢

𝜕𝑦
=

−2𝑥

𝑦3
−

1

𝑥2
 

  
𝜕2𝑢

𝜕𝑥𝜕𝑦
=

𝜕

𝜕𝑥
(

𝜕𝑢

𝜕𝑦
) =

𝜕

𝜕𝑥
[

−2𝑥

𝑦3
−

1

𝑥2
] 

  =
−2

𝑦3 +
2

𝑥3     (1) 

  
𝜕2𝑢

𝜕𝑦𝜕𝑥
=

𝜕

𝜕𝑦
(

𝜕𝑢

𝜕𝑥
) =

𝜕

𝜕𝑦
[

1

𝑦2 +
2𝑦

𝑥3] 

  =
−2

𝑦3
+

2

𝑥3
 

  From (1) and (2) 

  
𝜕2𝑢

𝜕𝑥𝜕𝑦
=

𝜕2𝑢

𝜕𝑦𝜕𝑥
 

 

9) 𝑢 = sin 3𝑥 cos 4𝑦vdpy; 
𝜕2𝑢

𝜕𝑥𝜕𝑦
=

𝜕2𝑢

𝜕𝑦𝜕𝑥
 vd;gjid rhpghh;f;f  

jPh;T: 
  𝑢 = sin 3𝑥 cos 4𝑦 

  
𝜕𝑢

𝜕𝑥
= 3 cos 3𝑥 cos 4𝑦 

  
𝜕𝑢

𝜕𝑦
= −4 sin 3𝑥 sin 4𝑦 

  
𝜕2𝑢

𝜕𝑥𝜕𝑦
=

𝜕

𝜕𝑥
(

𝜕𝑢

𝜕𝑦
) =

𝜕

𝜕𝑥
[−4 sin 3𝑥 sin 4𝑦] 

  = −12 cos 3𝑥 sin 4𝑦  (1) 

  
𝜕2𝑢

𝜕𝑦𝜕𝑥
=

𝜕

𝜕𝑦
(

𝜕𝑢

𝜕𝑥
) =

𝜕

𝜕𝑦
[3 cos 3𝑥 cos 4𝑦] 

  = −12 cos 3𝑥 sin 4𝑦  (2) 

From (1) and (2) 

  
𝜕2𝑢

𝜕𝑥𝜕𝑦
=

𝜕2𝑢

𝜕𝑦𝜕𝑥
 

 

10) tifaPLfisg; gad;gLj;jp √1.02
3

+ √1.02
4

 ,d; Njhuha kjpg;Gf; fhz;f 
jPh;T: 

  𝑦 = 𝑓(𝑥) = √𝑥
3

+ √𝑥
4

= 𝑥
1

3 + 𝑥
1

4 

  
𝑑𝑦

𝑑𝑥
= 𝑓′(𝑥) =

1

3
𝑥−

2

3 +
1

4
𝑥−

3

4 

  𝑥 = 1, 𝑑𝑥 = ∆𝑥 = 0.02vdf; nfhs;f 

  𝑑𝑦 = (
1

3
𝑥−

2

3 +
1

4
𝑥−

3

4) 𝑑𝑥 

  𝑥 = 1, 𝑑𝑥 = ∆𝑥 = 0.02; 𝑓(1) = 2 

  𝑑𝑦 = (
1

3
+

1

4
) (0.02) = (

4+3

2
) (0.02) 

                                     =  
0.07

2
= 0.01167 

  √1.02
3

+ √1.02
4

=  2 + 0.01167 = 2.0116 
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8. ெமகக்வகழுச்சமன்ொடுகள் 

6 - மதிப்வெண்ெினாக்கள் 

1. தீர்க்க𝑑𝑦

𝑑𝑥
+ 𝑦 cot 𝑥 = 2 cos 𝑥 

தீர்வு: 
𝑃 = cot 𝑥   𝑄 = 2 𝑐𝑜𝑠 𝑥 

𝐼𝐹 = 𝑒∫ 𝑃𝑑𝑥 

𝐼𝐹 = 𝑒∫ cot  𝑥 𝑑𝑥 

𝐼𝐹 = 𝑒log  sin 𝑥 

= sin 𝑥   

கதமெயானதீர்வு: 
 𝑦(𝐼𝐹) = ∫ 𝑄(𝐼𝐹) 𝑑𝑥 +  𝐶 

𝑦(𝐼𝐹) = ∫ 2 cos 𝑥 𝑠𝑖𝑛𝑥  𝑑𝑥 +  𝐶 

           = ∫ 𝑠𝑖𝑛2𝑥 𝑑𝑥 +  𝐶 

𝑦 𝑠𝑖𝑛𝑥 =  −
𝑐𝑜𝑠2𝑥

2
+  𝐶  

2. தீர்க்க𝑑𝑦

𝑑𝑥
+ 𝑦 = 𝑥 

தீர்வு: 
𝑃 = 1   𝑄 = 𝑥 

𝐼𝐹 = 𝑒∫ 𝑃𝑑𝑥 

𝐼𝐹 = 𝑒∫  𝑑𝑥 

𝐼𝐹 = 𝑒𝑥 

கதமெயானதீர்வு: 

𝑦(𝐼𝐹) = ∫ 𝑄(𝐼𝐹) 𝑑𝑥 +  𝐶 

𝑦(𝐼𝐹) = ∫ 𝑥 𝑒𝑥  𝑑𝑥 +  𝐶 

   𝑦𝑒𝑥 = 𝑒𝑥(𝑥 − 1) + 𝐶 

3. தீர்க்க𝑑𝑦

𝑑𝑥
+

4𝑥

𝑥2+1
𝑦 =

1

(𝑥2+1)2 

தீர்வு: 
𝑃 =

4𝑥

𝑥2+1
   𝑄 =

1

(𝑥2+1)2 

𝐼𝐹 = 𝑒∫ 𝑃𝑑𝑥 

𝐼𝐹 = 𝑒∫
4𝑥

𝑥2+1
 𝑑𝑥

 

𝐼𝐹 = 𝑒2log (𝑥2+1) 

= (𝑥2 + 1)2 

𝑦(𝐼𝐹) = ∫ 𝑄(𝐼𝐹) 𝑑𝑥 +  𝐶 

𝑦(𝑥2 + 1)2 = ∫
1

(𝑥2 + 1)2
(𝑥2 + 1)2 𝑑𝑥 +  𝐶 
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𝑦(𝑥2 + 1)2 = 𝑥 + 𝑐 
 

 

வசய்துொர்க்க 

1. தீர்க்க𝑑𝑦

𝑑𝑥
+ 2𝑦𝑡𝑎𝑛𝑥 = sin 𝑥 

2. தீர்க்க(1 + 𝑥2)
𝑑𝑦

𝑑𝑥
+ 2𝑥𝑦 = 𝑐𝑜𝑠𝑥 

3. தீர்க்க𝑑𝑦

𝑑𝑥
+ 𝑥𝑦 = 𝑥 

4. தீர்க்க(𝐷2 + 14𝐷 + 49)𝑦 = 𝑒−7𝑥 + 4 
 

10 மதிப்வெண்ெினாக்கள் 

1. தீர்க்க(𝑥 + 𝑦)2 𝑑𝑦

𝑑𝑥
= 1 

தீர்வு: 
𝑑𝑦

𝑑𝑥
=

1

(𝑥 + 𝑦)2
 

𝑥 + 𝑦 = 𝑧என்க 

𝑑𝑦

𝑑𝑥
+ 1 =

𝑑𝑧

𝑑𝑥
 

𝑑𝑦

𝑑𝑥
=

𝑑𝑧

𝑑𝑥
− 1 

𝑧2 (
𝑑𝑧

𝑑𝑥
− 1) = 1 

𝑧2
𝑑𝑧

𝑑𝑥
= 1 + 𝑧2 

𝑧2

1 + 𝑧2
𝑑𝑧 = 𝑑𝑥 ⇒

(1 + 𝑧2 − 1)𝑑𝑧

1 + 𝑧2
= 𝑑𝑧 

∫ (1 −
1

1 + 𝑧2
) 𝑑𝑧 = ∫ 𝑑𝑥 + 𝑐 

𝑧 − 𝑡𝑎𝑛−1𝑧 = 𝑥 + 𝑐 

𝑦 − 𝑡𝑎𝑛−1(𝑥 + 𝑦) = 𝐶 
 

 

 

 

2. தீர்க்க: 𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 2𝑒3.𝑥இங்கு𝑥 = log 2 , 𝑦 = 0மற்றும்𝑥 = 0  எனில் 𝑦 = 0 

தீர்வு: 
𝐴𝐸: 𝑃2 − 3𝑃 + 2 = 0 
(𝑃 − 2)(𝑃 − 1) = 0 

𝑃 = 1,2 

𝐶𝐹: 𝐴𝑒𝑥 + 𝐵𝑒2𝑥 
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𝑃𝐼 =
1

𝐷2 − 3𝐷 + 2
2𝑒3𝑥 

=
2

32 − 3 × 3 + 2
𝑒3𝑥 

= 𝑒3𝑥 

𝐺. 𝑆 ∶ 
𝑦 = 𝐶. 𝐹 + 𝑃. 𝐼 

𝑦 = 𝐴𝑒𝑥 + 𝐵𝑒2𝑥 + 𝑒3𝑥 
…………………………………………………………………….. (1) 

𝑥 = 𝑙𝑜𝑔2எனில்𝑦 = 0 

0 = 𝐴𝑒𝑙𝑜𝑔2 + 𝐵𝑒2𝑙𝑜𝑔2 + 𝑒3𝑙𝑜𝑔2 

0 = 2𝐴 + 4𝐵 + 8 

∴ 𝐴 + 2𝐵 = −4 …………………………………………………………. (2) 

𝑥 = 0எனில்𝑦 = 0 

0 = 𝐴 + 𝐵 + 1 

𝐴 + 𝐵 = −1  ………………………………………………………….. (3). 

(2) − (3) ⇒ 𝐵 = −3 

(3)⇒ 𝐴 = 2 

(1)⇒ 𝑦 = 2𝑒2𝑥 − 3𝑒𝑥 + 𝑒3𝑥 

 

3. தீர்க்க:(𝐷2 − 1)𝑦 = 𝑐𝑜𝑠2𝑥 − 2𝑠𝑖𝑛2𝑥 

தீர்வு: 
𝐴𝐸: 𝑃2 − 1 = 0 

𝑃 = ±1 

𝐶𝐹: 𝐴𝑒𝑥 + 𝐵𝑒−𝑥 

𝑃𝐼 =
1

𝐷2 − 1
(𝑐𝑜𝑠2𝑥 − 2𝑠𝑖𝑛2𝑥) 

=
1

𝐷2 − 1
𝑐𝑜𝑠2𝑥 −

2

𝐷2 − 1
 𝑠𝑖𝑛2𝑥  

=
1

−4 − 1
𝑐𝑜𝑠2𝑥 −

2

−4 − 1
 𝑠𝑖𝑛2𝑥 

= −
1

5
𝑐𝑜𝑠2𝑥 +

2

5
 𝑠𝑖𝑛2𝑥 

𝐺. 𝑆 ∶ 
𝑦 = 𝐶. 𝐹 + 𝑃. 𝐼 

𝑦 = 𝐴𝑒𝑥 + 𝐵𝑒−𝑥 −
1

5
𝑐𝑜𝑠2𝑥 +

2

5
 𝑠𝑖𝑛2𝑥 

4. ஒரு நகரத்தில் உள்ள மக்கள் வதாமகயின் ெளர்ச்சி ெதீம் அந்கநரத்தில் 

உள்ளமக்கள் வதாமகக்கு ெிகிதமாக அமமந்துள்ளது. 1960 ஆம் ஆண்டில் மக்கள் 

வதாமக 1,30,000 எனவும் 1990ல் மக்கள்வதாமக1,60,000 ஆகவும் இருப்ெின் 2020 
ஆம் ஆண்டில் மக்கள் வதாமக எவ்ெளவு இருக்கும். [𝑙𝑜𝑔 16

13
= 0.2070, 𝑒0.42 = 1.52] 

தீர்வு: 
 tகநரத்தில்மக்கள்வதாமகA என்க 
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 𝑑𝐴

𝑑𝑡
∝ 𝐴 

  
 𝑑𝐴

𝑑𝑡
= 𝑘𝐴 

 ⟹ 𝐴 = 𝐶𝑒𝑘𝑡 
 1960 ஆம்ஆண்மடஆரம்ெஆண்டாகக்வகாள்கொம் 
 𝑡 = 0 எனும்கொது A = 1,30,000 
 1,30,000 = 𝐶𝑒0 
 1,30,000 = 𝐶 

∴ 𝐴 = 1,30,000𝑒𝑘𝑡 
𝑡 = 30  எனில் A = 1,60,000 

1,60,000 = 1,30,000𝑒30𝑘 

 
16

13
= 𝑒30𝑘 

𝑡 = 60  எனில் A = ? 

𝐴 = 1,30,000𝑒60𝑘 

= 1,30,000(𝑒30𝑘)2 

 = 1,30,000 (
16

13
)

2

 

≈ 1,97,600 

2020 ஆம்ஆண்டின்மக்கள்வதாமக= 1,97,600 
 
5. நுண்ணுயிர்களின் வெருக்கத்தில் ொக்டீரியாெின் வெருக்க ெிகிதமானது அதில் 

காணப்ெடும் ொக்டீரியாெின் எண்ணிக்மகக்கு ெிகிதமாக அமமந்துள்ளது. 
இப்வெருக்கத்தால் ொக்டீரியாெின் எண்ணிக்மக 1 மணிகநரத்தில் 
மும்மடங்காகிறது எனில் 5 மணிகநரமுடிெில் ொக்டீரியாெின் ஆரம்ெநிமலமய 
காட்டிலும் மடங்கு 35 எனநிறுவுக. 

தீர்வு: 
 t கநரத்தில் ொக்டீரியாெின் அளவு A என்க 
 𝑑𝐴

𝑑𝑡
∝ 𝐴 

 𝑑𝐴

𝑑𝑡
= 𝑘𝐴 

 ⟹ 𝐴 = 𝐶𝑒𝑘𝑡 
 𝑡 = 0 எனில் A = A0 

A0 = Ce0 
 A0 = C 

 𝐴 =  A0ekt 
 𝑡 = 1 எனில் A = 3A0 
  3A0 =  A0ek 

3 = ek 
 𝑡 = 5 எனில் A =? 

A =  A0e5k 
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=  A0(ek)
5
 

=  A035 
∴5 மணிகநரமுடிெில் ொக்டீரியாெின் எண்ணிக்மக ஆரம்ெநிமலமய கொல்35 மடங்கு 

 
6. XU Nehahspapd; rpWePhpypUe;J Ntjpg;nghUs; ntspNaWk; mstpid njhlh;r;rpahf 

Nfj;Njlh; vd;w fUtpapd; %yk; fz;fhdpf;fg;gLfpwJ. t=0 vd;w Neuj;jpy; 

Nehahspf;F 10 kp.fpuhk; Ntjpg;nghUs;. nfhLf;fg;gLfpwJ ,J −3𝑡
1

2 kp.fpuhk;/kzp 
vd;Dk; tPjj;jpy; ntspNaWfpwJ vdpy; 

(i) Neuk; t>0 vDk; NghJ Nehahspapd; clypYs;s Ntjpg;nghUspd; msitf; 
fhZk; nghJr; rkd;ghL vd;d? 

(ii) KOikahf Ntjpg;nghUs; ntspNaw vLj;Jf; nfhs;Sk; Fiwe;jgl;r fhy 
msT vd;d? 

jPh;T: 
(i) t vDk; Neuj;jpy; Ntjpg;nghUspd; vil Avd;f. Ntjpg;nghUspd; 

ntspNaUk; tPjk; = −3𝑡
1

2 

  
𝑑𝐴

𝑑𝑡
= −3𝑡

1

2 ⇒ −3𝑡
1

2𝑑𝑡 

  ∫ 𝑑𝐴 = ∫ −3𝑡
1

2𝑑𝑡 

  𝐴 = −3 
𝑡

1
2

+1

1

2
+1

+ 𝑐 = −2𝑡
3

2 + 𝑐 

  t=0 vdpy; 𝐴 = 10 ⇒ 𝑐 = 10 
(ii) A = 0vdpy; Ntjpg;nghUs; KOikahf ntspNawptpl;lJ vdg; 

nghUs; 

0 = 10 − 2𝑡
3

2 ⇒ 10 = 2𝑡
3

2 ⇒ 5 = 𝑡
3

2 
𝑡3 = 52 = 25 ⇒ 2.9 
KOikahf Ntjpg;nghUs; ntspNaw vLj;Jf; nfhs;Sk; Fiwe;jgl;r fhy 
msT 2.9 kzp. 
 
 

7. 1 Nubak; rpijAk; khWtPjkhdJ mjpy; fhzg;gLk; mstpw;F tpfpjkhf 
mike;Js;sJ. 50 tUlq;fspy; Muk;g mstpypUe;J 5 rjtPjk; rpije;jpUf;fpwJ 

vdpy; 100 tUl Kbtpy; kPjpapUf;Fk; msT vd;d? (A0I Muk;g msT vdf; 
nfhs;f) 

jPh;T: 
  tNeuj;jpy; Nubak; vz;zpf;if A vd;f 

  
𝑑𝐴

𝑑𝑡
∝ 𝐴 ⇒

𝑑𝐴

𝑑𝑡
= 𝑘𝐴 

  𝐴 = 𝑐𝑒𝑘𝑡 
  𝑡 = 0, 𝐴 = 𝐴0 
𝐴0 = 𝑐 

𝐴 = 𝐴0𝑒𝑘𝑡 
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  𝑡 = 50 vdpy; 𝐴 = 0.95𝐴0 
  ∴ 0.95𝐴0 = 𝐴0𝑒50𝑘 ⇒ 𝑒50𝑘 = 0.95 
  𝑡 = 100vdpy; 𝐴 = 𝐴0𝑒100𝑘 ⇒ 𝐴 = 𝐴0(𝑒50𝑘)2 = (0.95)2 
  𝐴 = 0.9025𝐴0 
  100 tUl Kbtpy; kPjpapUf;Fk; msT 0.9025𝐴0 
 
8. XU ,urhad tpistpy; xU nghUs; khw;wk; milAk; khW tPjkhdJ Neuj;jpy; 

khw;wkilahj mg;nghUspd; mstpw;F tpfpjkhf cs;sJ xU kzp Kbtpy; 60 
fpuhKk; kw;Wk; 4 kzp Neu Kbtpy; 21 fpuhKk; kPjp ,Ue;jhy; Muk;g epiyapy; 
mg;nghUspd; vilapidf; fhz;f. 

jPh;T: 
  tNeuj;jpy; Nubak; mg;nghUspd; vil A vd;f. 

  
𝑑𝐴

𝑑𝑡
∝ 𝐴 ⇒

𝑑𝐴

𝑑𝑡
= 𝑘𝐴 ⇒ 𝐴 = 𝑐𝑒𝑘𝑡 

  𝑡 = 1, 𝐴 = 60 ⇒ 𝑐𝑒𝑘 = 60     (1) 
  𝑡 = 4, 𝐴 = 21 ⇒ 𝑐𝑒4𝑘 = 21     (2) 
  (1)4 ⇒ 𝐶4𝑒4𝑘 = 604      (3) 

  
(3)

(2)
=

𝐶4𝑒4𝑘

𝑐𝑒4𝑘 =
604

21
 

  𝑐3 =
604

21
⇒ 𝑐 = 85.15g𝑚𝑠(𝑎𝑝𝑝). 

  𝑡 = 0vdpy; 𝐴 = 𝐶 = 85.15 gms(app) 
  Muk;g epiyapy; mg;nghUspd; vil 85.15 gms(app) 
. 
9. XU tq;fpahdJ njhlh; $l;L tl;b Kiwapy; tl;bia fzf;fpLfpwJ mjhtJ tl;b 

tPjj;ij me;je;j mrypd; khW tPjj;jpy; fzf;fpLfpwJ xUtuJ tq;fp ,Ug;gpy; 
njhlh;rpahd $l;L tl;b %yk; Mz;L xd;wpw;f;F 4 rjtPjkhf ,Ug;gpd; mj;njhif 

vj;jid Mz;Lfspy; Muk;gj; njhifiag; Nghy; ,U klq;fhFk;. [𝑒0.08 =

1.0833vLj;J nfhs;f] 

jPh;T: 
  tNeuj;jpy; mry; A vd;f. 

  
𝑑𝐴

𝑑𝑡
∝ 𝐴 ⇒

𝑑𝐴

𝑑𝑡
= 𝑘𝐴 ⇒ 𝐴 = 𝑐𝑒𝑘𝑡 

  ∴ 𝐴(𝑡) = 𝑐𝑒0.08𝑡,q;F 𝑘 = 0.08 
  𝐴(𝑡) = 𝑐𝑒0.08𝑡 

XU tUl mjpfhpg;G rjtPfpjk; 

  
𝐴(1)−𝐴(0)

𝐴(0)
× 100 ⇒ (

𝐴(1)

(𝐴(0)
− 1) × 100 

  (
𝑐𝑒0.08

𝑐
− 1) × 100 

  (𝑒0.08 − 1) × 100 = (1.0833 − 1) × 100 = 0.0833 × 100 
  = 8.33% 
  vdNt xU Mz;by; mjpfhpf;Fk; rjtPjk; = 8.3.3% 
 
10. &. 1000 vd;w njhiff;F njhlh;r;rp $l;L tl;b tPjk; Mz;L xd;wpw;;F 4 rjtpfpjkhf 

,Ug;gpd; mj;njhif vj;jid Mz;Lfspy; Muk;gj; njhifiag; Nghy; ,U 

klq;fhFk;. [log𝑒 2 = 0.6931]. 
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jPh;T: 
  tNeuj;jpy; mry; A vd;f. 

  
𝑑𝐴

𝑑𝑡
∝ 𝐴 ⇒

𝑑𝐴

𝑑𝑡
= 𝑘𝐴 ⇒ 𝐴 = 𝑐𝑒𝑘𝑡 

  𝐴 = 𝑐𝑒0.04𝑡, 𝑤ℎ𝑒𝑟𝑒 𝑘 = 0.04 
  𝐴 = 1000𝑒0.04𝑡 
  𝑒0.04𝑡 = 2 
  0.04𝑡 = log 2 

  𝑡 =
log 2

0.04
=

0.6931

0.04
  

  =
69.31

0.04
= 17.3275 

  𝑡 = 17 𝑌𝑒𝑎𝑟𝑠 (𝐴𝑝𝑝. ) 
 
11. ntg;g epiy 15℃  cs;s xU miwapy; itf;fg;gl;Ls;s NjePhpd; ntg;gepiy 

100℃  MFk;, mJ 5 epkplq;fspy; 60℃  Mf Fiwe;JtpLfpwJ. NkYk; 5 epkplk; 
fopj;J NjePhpd; ntg;g epiyf; fhz;f. 

jPh;T: 
t vd;w Neuj;jpy; ntg;g epiyapid T vd;f, epa+l;ldpd; Fsph;r;rp tpjpg;gb  

  
𝑑𝑇

𝑑𝑡
∝ (𝑇 − 15)𝑆𝑖𝑛𝑐𝑒 𝐶 = 15℃ 

  
𝑑𝑇

𝑑𝑡
= 𝑘(𝑇 − 15) ⇒ 𝑇 − 15 = 𝑐𝑒𝑘𝑡 

  𝑡 = 0, 𝑇 = 100 ⇒ 100 − 15 = 𝑐𝑒0 ⇒ 𝐶 = 85 
  ∴ 𝑇 − 15 = 85𝑒𝑘𝑡 
  𝑡 = 5, 𝑇 = 60 ⇒ 60 − 15 = 85𝑒𝑘𝑡 ⇒ 45 = 85𝑒5𝑘 

  𝑒5𝑘 =
45

85
 

  𝑡 = 10, 𝑇 − 15 = 85𝑒10𝑡 
  𝑇 = 15 + 85(𝑒5𝑡)2 

  𝑇 = 15 + 85 (
45

85
)

2

 

  𝑇 = 38.82℃ 
  NkYk; 5 epkplk; fopj;J NjePhpd; ntg;g epiy 38.82℃ 
 
 
12. XU ,we;jth; cliy kUj;Jth; ghpNrhjpf;Fk; NghJ ,we;j Neuj;ij Njhuhakhf 

fzf;fpl Ntz;bAs;sJ. ,we;jthpd; clypd; ntg;g epiy fhiy 10:00 kzp 

mstpy; 93.4℉ vd Fwpj;Jf; nfhs;fpwhh; NkYk; 2 kzp Neuk; fopj;J ntg;g epiy 

msT (epiyahdJ) 72℉ vdpy; ,we;j Neuj;jpid fzf;fpLf (xU kdpj clypd; 

rhjuz ntg;g epiy 98.6℉ vdf; nfhs;f). 

 [log (
19.4

21.4
) = −0.426 × 2.303 𝑎𝑛𝑑  log (

26.6

21.4
) = 0.0925 × 2.303] 

 jPh;T: 
t vd;w Neuj;jpy; ntg;g epiyapid T vd;f, epa+l;ldpd; Fsph;r;rp tpjpg;gb  

 
𝑑𝑇

𝑑𝑡
∝ (𝑇 − 72)𝑆𝑖𝑛𝑐𝑒 𝐶 = 72℃ 

 
𝑑𝑇

𝑑𝑡
= 𝑘(𝑇 − 72) ⇒ 𝑇 − 72 = 𝑐𝑒𝑘𝑡 
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 𝑡 = 0, 𝑇 = 93.4 ⇒ 93.4 − 72 = 𝑐𝑒0 ⇒ 𝐶 = 21.4 
 ∴ 𝑇 − 72 = 21.4𝑒𝑘𝑡 
 𝑡 = 120, 𝑇 = 91.4 ⇒ 91.4 − 72 = 21.4𝑒120𝑘 ⇒ 19.4 = 21.4𝑒120𝑘 

 𝑒120𝑘 =
19.4

21.4
⇒ 𝑘 =

1

120
log𝑒

19.4

21.4
 

⇒ 𝑘 =
1

120
(−0.0426 × 2.303)𝑡1 vd;gJ ,we;j Neujpw;F gpd; fhiy 10 kzpf;F 

cs;shd Neuk; vd;f. 
 𝑡 = 𝑡1, 𝑇 = 98.6 ⇒ 98.6 − 72 = 21.4𝑒𝑘𝑡1 = 26.6 

 𝑘𝑡1 = log
26.26

21.4
 

 𝑡1 =
1

𝑘
log𝑒

26.6

21.4
=

0.0925×2.303

−0.0426×2.303 
× 120 

 −266 𝑚𝑖𝑛 = −4 ℎ𝑟 26 𝑚𝑖𝑛 
mJ Kjy; mstPlhd fhiy 10 kzpf;F Kd;djhf 4 kzp 26 epkplk; ,we;j 
Neuk; Njhuhakhf 10.00 kzp 4 kzp 26 epkplk;(m.J) ,we;j Neuk; Njhuhakhf 
5.34 kzp. 
 

13. XU fjphpaf;fg; nghUs; rpijAk; khWtPjkhdJ mjd; vilf;F tpfpjkhf 
mike;Js;sJ mjd; vil 10 kp.fpuhk; Mf ,Uf;Fk;NghJ rpijAk; khWtPjk; 
ehnshd;Wf;F 0.051 kp.fpuhk; vdpy; mjd; vil 10 fpuhkpypUe;J 5 fpuhkhff; Fiwa 

vLj;Jf;nfhs;Sk; fhy msitf; fhz;f(log𝑒 2 = 0.6931). 

jPh;T: 
  tNeuj;jpy; mg;nghUspd; vil A vd;f. 

  
𝑑𝐴

𝑑𝑡
∝ 𝐴 ⇒

𝑑𝐴

𝑑𝑡
= 𝑘𝐴 ⇒ 𝐴 = 𝑐𝑒𝑘𝑡 

  𝑡 = 0  vdpy; 𝐴 = 10 ⇒ 𝑐𝑒0 ⇒ 𝐶 = 10 
  𝐴 = 10𝑒𝑘𝑡 

  
𝑑𝐴

𝑑𝑡
= 𝑘𝐴 

  𝐴 = 10vdpy; 
𝑑𝐴

𝑑𝑡
= −0.051 

  ⇒ −0.051 = 10𝑘 ⇒ 𝑘 = −0.0051 

   𝐴 = 5  vdpy; 5 = 10𝑒−0.0051𝑡 ⇒ 𝑒−0.0051𝑡 =
1

2
 

  ⇒ 𝑒0.0051𝑡 = 2 ⇒ 0.0051𝑡 = log 2 

  𝑡 =
log 2

0.0051
=

0.06931

0.0051
≈ 136 ehl;fs;  

14. jPh;f;f: 𝑑𝑥 + 𝑥𝑑𝑦 = 𝑒−𝑦 sec2 𝑦  𝑑𝑦 

 jPh;T:  
  𝑑𝑥 + 𝑥𝑑𝑦 = 𝑒−𝑦 sec2 𝑦  𝑑𝑦 
  ,Jx-,y; Nehpar; rkd;ghL 
  𝑃 = 1, 𝑄 = 𝑒−𝑦 sec2 𝑦 

  𝐼. 𝐹 = 𝑒∫ 𝑃𝑑𝑠 = 𝑒∫ 𝑑𝑦 = 𝑒𝑦 
  Njitahd jPh;T 
  𝑥(𝐼. 𝐹) = ∫ 𝑄(𝐼. 𝐹)𝑑𝑥 + 𝑐 
  𝑥𝑒𝑦 = ∫ 𝑒𝑦𝑒−𝑦 sec2 𝑦 𝑑𝑦 
  𝑥𝑒𝑦 = ∫ sec2 𝑦 𝑑𝑦 
  𝑥𝑒𝑦 = tan 𝑦 + 𝑐 
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9. தனிநிமலகணக்கியல் 

6 - மதிப்வெண்ெினாக்கள் 
1. குலத்தின்நீக்கல்ெிதிகமளஎழுதுக 

G ஒருகுலம்என்க . 𝑎, 𝑏, 𝑐 ∈ 𝐺 
(𝑖)𝑎 ∗ 𝑏 = 𝑎 ∗ 𝑐 ⇒ 𝑏 = 𝑐 (இடதுநீக்கல்ெிதி) 

  
 (𝑖𝑖)𝑏 ∗ 𝑎 = 𝑐 ∗ 𝑎 ⇒ 𝑏 = 𝑐 (ெலதுநீக்கல்ெிதி) 
நிரூெணம்:  (𝑖)𝑎 ∗ 𝑏 = 𝑎 ∗ 𝑐  ⇒ 𝑎−1 ∗ (𝑎 ∗ 𝑏) = 𝑎−1 ∗ (𝑎 ∗ 𝑐) 

   ⇒ (𝑎−1 ∗ 𝑎) ∗ 𝑏 = (𝑎−1 ∗ 𝑎) ∗ 𝑐 
   ⇒ 𝑒 ∗ 𝑏 = 𝑒 ∗ 𝑐 
   ⇒ 𝑏 = 𝑐 
 (𝑖𝑖)𝑏 ∗ 𝑎 = 𝑐 ∗ 𝑎 ⇒ (𝑏 ∗ 𝑎) ∗ 𝑎−1 = (𝑐 ∗ 𝑎 ) ∗ 𝑎−1 
   ⇒ 𝑏 ∗ (𝑎 ∗ 𝑎−1) = 𝑐 ∗ (𝑎 ∗ 𝑎−1) 
   ⇒ 𝑏 ∗ 𝑒 = 𝑐 ∗ 𝑒 
   ⇒ 𝑏 = 𝑐 

2. ெின்திருப்புமகெிதிமயஎழுதிநிறுவுக 
(அல்லது) 

 G ஒருகுலம்என்க . 𝑎, 𝑏 ∈ 𝐺 
 (𝑎 ∗ 𝑏)−1 = 𝑏−1 ∗ 𝑎−1என்ெமதநிரூெி 
நிரூெணம்:   𝑏−1 ∗ 𝑎−1ஆனது𝑎 ∗ 𝑏இன்எதிர்மமறஎனக்காட்டினால்கொதுமானது 

 (𝑖)(𝑎 ∗ 𝑏) ∗ (𝑏−1 ∗ 𝑎−1) = 𝑒 
 (𝑖𝑖)(𝑏−1 ∗ 𝑎−1) ∗ (𝑎 ∗ 𝑏) = 𝑒எனநிரூெிக்ககெண்டும் 
 (𝑖)(𝑎 ∗ 𝑏) ∗ (𝑏−1 ∗ 𝑎−1)    = 𝑎 ∗ (𝑏 ∗ 𝑏−1) ∗ 𝑎−1 
    = 𝑎 ∗ 𝑒 ∗ 𝑎−1 
    = 𝑎 ∗ 𝑎−1 
    = 𝑒 
 (𝑖𝑖)(𝑏−1 ∗ 𝑎−1) ∗ (𝑎 ∗ 𝑏)  = 𝑏−1 ∗ (𝑎−1 ∗ 𝑎) ∗ 𝑏 
    = 𝑏−1 ∗ 𝑒 ∗ 𝑏 
    = 𝑏−1 ∗ 𝑏 = 𝑒 
 ∴ 𝑎 ∗ 𝑏இன்எதிர்மமற𝑏−1 ∗ 𝑎−1 
 (𝑖. 𝑒)(𝑎 ∗ 𝑏)−1 = 𝑏−1 ∗ 𝑎−1 
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∧f;F xU F ,Ue;jhYk;  F tuntz;Lk;;. 

∨f;F xU T ,Ue;jhYk;  T tuntz;Lk;. 

𝒑 ⟶ 𝒒f;F T F f;F F   ………..  kw;wjw;F T 

𝒑 ↔ 𝒒 f;F T T f;F T   nkYk;  F F f;F T …………….   kw;wjw;F F 
 

  (pq)(~q) 

P q (𝒑 ∨ 𝒑) ∼ 𝒒 (𝒑 ∨ 𝒑) ∧ (∼ 𝒑) 

T T T F F 

T F T T T 

F T T F F 

F F F T F 

( 2) ~ [(~ p)(~𝒒)]

P q ∼ 𝒑 ∼ 𝒒 (∼ 𝒑) ∧ (∼ 𝒒) ∼ [(∼ 𝒑) ∧ (∼ 𝒒)] 

T T F F F T 
T F F T F T 
F T T F F T 
F F T T T F 

 (pq)(~ r ) 

P q r (𝒑 ∧ 𝒒) ∼ 𝒓 (𝒑 ∧ 𝒒) ∨ (∼ 𝒓) 

T T T T F T 

T T F T T T 

T F T F F F 

T F F F T T 

F T T F F F 

F T F F T T 

F F T F F F 

F F F F T T 
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( 4 ) (pq)  r

        P Q 
r (𝒑 ∨ 𝒒) (𝒑 ∨ 𝒒) ∧ 𝒓 

T T T T T 

T T F T F 

T F T T T 

T F F T F 

F T T T T 

F T F T F 

F F T F F 

F F F F F 

( 5)  (p q )  [~ (pq )]

P q (𝒑 ∧ 𝒒) ∼ (𝒑 ∧ 𝒒) (𝒑 ∧ 𝒒) ∨ [∼ (𝒑 ∧ 𝒒)] 

T T T F T 
T F F T T 
F T F T T 

 

(6)  (pq )  r

p q r (𝒑 ∨ 𝒒) (𝒑 ∨ 𝒒) ∨ 𝒓 

T T T T T 

T T F T T 

T F T T T 

T F F T T 

F T T T T 

F T F T T 

F F T F T 

F F F F F 
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7. (pq )  r  

P q r (𝒑 ∧ 𝒒) (𝒑 ∧ 𝒒) ∨ 𝑹 

T T T T T 

T T F T T 

T F T F T 

T F F F F 

F T T F T 

F T F F F 

F F T F T 

F F F F F 

 

8.     ~ (p  q ) ≡  (~ p) ( ~q ) 

P q (𝒑 ∨ 𝒒) ∼ (𝒑 ∨ 𝒒) 

T T T F 

T F T F 

F T T F 

P q ∼ 𝒑 ∼ 𝒒 (∼ 𝒑) ∧ (∼ 𝒒) 

T T F F F 
T F F T F 

F T T F F 

F F 
T 

T 
T 

∼ (𝒑 ∨ 𝒑) ≅ (∼ 𝒑) ∧ (∼ 𝒒)
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9.       (i)  [  (~ p )   (~ q ) ]    p

 

P q ∼ 𝒑

 
∼ 𝒒

 
(∼ 𝒑) ∨ (∼ 𝒒) [(∼ 𝒑) ∨ (∼ 𝒒)] ∨ 𝑷 

T T F F F T 
T F F T T T 

F T T F T T 

F F 
T 

T 
T T 

 
 ,J bka;ik ml;ltiz. 

 

 

10.  [(~ q)p) ]q

P q ∼ 𝒒 [(∼ 𝒒) ∧ 𝒑] [(∼ 𝒒) ∧ 𝒑] ∧ 𝒒 

T T F F F 
T F T T F 

F T F F F 

F F 
T 

F 
F 

 

,J  ml;ltiz 

 

11:  [(~ p)q] [ p (~q )]

 

P q ∼ 𝒑 ∼ 𝒒 (∼ 𝒑) ∨ 𝒒 𝑷 ∧ (∼ 𝒒) [(∼ 𝒑) ∨ 𝒒] ∨ [𝑷 ∧ (∼ 𝒒)] 

T T F F T F T 

T F F T F T T 

F T T F T F T 

F F T T T F T 

  
,J bka;ik ml;ltiz. 
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12. [(~ p) q ) ]  p     

 

P q ∼ 𝒑 [(∼ 𝒑) ∧ 𝒑] [(∼ 𝒑) ∧ 𝒑] ∧ 𝑷 

T T F F F 
T F F F F 

F T T T F 

F F 
T 

F 
F 

 

,J Kuz;ghlhd ml;ltiz 

 

13. (p   q )  [~ (p    q ) ]

 

P q 𝒑 ∨ 𝒒 ∼ (𝒑 ∨ 𝒒) [(𝒑 ∨ 𝒒) ∨ [∼ (𝒑 ∨ 𝒒)]] 

T T T F T 
T F T F T 

F T T F T 

F F 
F 

T 
T 

 

,J bka;ik ml;ltiz. 

 

 

14. [  p  (~q ) ]     [ ( ~ p )   q  ]

 

P q ∼ 𝒑 ∼ 𝒒 𝒑 ∧ (∼ 𝒒) (∼ 𝒑) ∨ 𝒒 [𝒑 ∧ (∼ 𝒒)] ∨ [(∼ 𝒑) ∨ 𝒒] 

T T F F F T T 

T F F T T F T 

F T T F F T T 

F F T T F T T 

 

,J bka;ik ml;ltiz. 
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15)     q  [p  (~q ) 

 

P q ∼ 𝒒 𝒑 ∨ (∼ 𝒒) 𝒒 ∨ [𝒑 ∨ (∼ 𝒒)] 

T T F T T 

T F T T T 

F T F F T 

F F T T T 
 

,J bka;ik ml;ltiz. 

 

16) [   p  ( ~p ) ]  [ (~ q) p  ] 

P q ∼ 𝒑 ∼ 𝒒 𝒑 ∧ (∼ 𝒑) (∼ 𝒒) ∧ 𝒑 [𝒑 ∧ (∼ 𝒑)] ∧ [(∼ 𝒒) ∨ 𝒒] 

T T F F F F F 

T F F T F T F 

F T T F F F F 

F F T T F F F 

 

,J Kuz;ghlhd ml;ltiz 

 

 

 

17.   p    q     (~ p )   q 

P q 𝑷 ⟶ 𝒒 

T T T 

T F F 

F T T 

F F T 
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P q ∼ 𝒑 (∼ 𝒑) ∨ 𝒒 

T T F T 

T F F F 

F T T T 

F F 
T 

T 

 

p    q     (~ p )   q 

 

18.   p   q       ( p    q )  ( q    p ) 

P q 𝑷 ⟷ 𝒒 

T T T 

T F F 

F T F 

F F T 

P q 𝑷 ⟶ 𝒒 𝒒 ⟶ 𝒑 (𝑷 ⟶ 𝒒) ∧ (𝒒 ⟶ 𝒑) 

T T T T T 

T F F T F 

F T T F F 

F F T T T 

                  p   q       ( p    q )  ( q    p ) 

19.     p q[   (~ p )  q ) [  (~q )  p ) 

P q 𝑷 ⟷ 𝒒 

T T T 

T F F 

F T F 

F F T 
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P q ∼ 𝒑 ∼ 𝒒 (∼ 𝒑) ∨ (𝒒) (∼ 𝒒) ∨ 𝒑 [(∼ 𝒑) ∨ (𝒒)] ∧ [(∼ 𝒒)
∨ 𝒑] 

T T F F T T T 

T F F T F T F 

F T T F T F F 

F F T T T T T 

p q[   (~ p )  q ) [  (~q )  p ) 

 

20.   ~ (pq )(~p)(~q )

P q (𝒑 ∧ 𝒑) ∼ (𝒑 ∧ 𝒑) 

T T T F 
T F F T 
F T F T 
F F F T 

P q ∼ 𝒑 ∼ 𝒒 (∼ 𝒑) ∨ (∼ 𝒒) 

T T F F F 

T F F T T 

F T T F T 

F F T T T 
~ (pq )(~p)(~q )

 

 

21.   p   q   q    p  

P q 𝑷 ⟶ 𝒒 𝒒 ⟶ 𝒑 

T T T T 

T F F T 

F T T F 

F F T T 

Vdnt p   q  q    p  
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22.   pq p q 

P q (𝒑 ∧ 𝒒) 𝒑 ∨ 𝒒 (𝒑 ∧ 𝒒) ⟶ 𝒑 ∨ 𝒒 

T T T T T 

T F F T T 

F T F T T 

F F F F T 

,J bka;ik ml;ltiz
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10 மதிப்வெண்ெினாக்கள் 
 

1. 11-மட்டுகாணப்வெற்ற வெருக்கலின் கீழ்{[1], [3], [4], [5], [9]}என்ற கணம் எெிலியன்    
குலத்மத அமமக்கும் எனக்காட்டுக 
 
jPPu;T G={[1], [3], [4], [5], [9]}vd;f 
 

• 11 [1] [3] [4] [5] [9] 

[1] [1] [3] [4] [5] [9] 

[3] [3] [9] [1] [4] [5] 

[4] [4] [1] [5] [9] [3] 

[5] [5] [4] [9] [3] [1] 

[9] [9] [5] [3] [1] [4] 

 
அமடப்புெண்பு: அட்டெமணயில்உள்ளஉறுப்புகள்அமனத்தும்G-d; cWg;Gfs; ஆகும். 
vdNt milg;Gg; gz;G epiwT nra;fpwJ. 
 
கசர்ப்புெண்பு: மட்டு 11 வெருக்கமலப்வொறுத்துNru;g;Gெிதிமயநிமறவுவசய்கிறது 
சமனிஉறுப்பு :𝑒 = [1] 
எதிர்மமறஉறுப்பு:  
 

உறுப்பு: [1] [3] [4] [5] [9] 
எதிர்மமற: [1] [4] [3] [9] [5] 

ெரிமாற்றுெிதி: அட்டெமணயிலிருந்து ெரிமாற்றுெிதி உண்மமயாகிறது. எனகெ G   
   ஒரு எெிலியன் குலம் ஆகும். 
2. பூச்சியமற்ற கலப்வெண்களின் கணமான𝑐 = {0}இல் ெமரயறுக்கப்ெட்ட𝑓1(𝑧) =

𝑧, 𝑓2(𝑧) = −𝑧, 𝑓3(𝑧) =
1

𝑧
, 𝑓4(𝑧) = −

1

𝑧
   ∀𝑧 ∈ 𝑐 − {0} என்ற சார்புகள்யாவும் அடங்கிய 

கணம் {𝑓1, 𝑓2𝑓3, 𝑓4} ஆனது சார்புகளின் கசர்ப்ெின் கீழ் ஓர் எெிலியன் குலம் 
அமமக்கும் என நிறுவுக. 

தீர்வு:   𝐺 = {𝑓1, 𝑓2, 𝑓3, 𝑓4} 
• 𝑓1 𝑓2 𝑓3 𝑓4 

𝑓1 𝑓1 𝑓2 𝑓3 𝑓4 

𝑓2 𝑓2 𝑓1 𝑓4 𝑓3 

𝑓3 𝑓3 𝑓4 𝑓1 𝑓2 

𝑓4 𝑓4 𝑓3 𝑓2 𝑓1 
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அமடப்புெண்பு:அட்டெமணயில் உள்ள உறுப்புகள் அமனத்தும் G – ன் உறுப்புகள்  
   vdNt milg;Gg; gz;G epiwT nra;fpwJ. 
 
கசர்ப்புெண்பு: சார்புகளின் கசர்ப்பு எப்வொழுதும் கசர்ப்பு ெிதிமய நிமறவு வசய்யும். 

சமனிஉறுப்பு :𝑒 = 𝑓1 ∈ 𝐺 

எதிர்மமறஉறுப்பு: 

உறுப்பு 𝑓1 𝑓2 𝑓3 𝑓4 

எதிர்மமற 𝑓1 𝑓2 𝑓3 𝑓4 

ெரிமாற்றுெிதி: அட்டெமணயிலிருந்து ெரிமாற்றுெிதி உண்மமயாகிறது. 

∴ (𝐺,∗)ஒருஎெிலியன்குலம்ஆகும். 
3. (𝑍7 − {[0]},•7) xU Fyk; vdf; fhl;Lf 

 jPh;T: 𝑍7, −{[0]},•7= {[0]} = {[1], [2], [3], [4], [5], [6]} vd;f 
 

•7 [1] [2] [3] [4] [5] [6] 

[1] [1] [2] [3] [4] [5] [6] 

[2] [2] [4] [6] [1] [3] [5] 

[3] [3] [6] [2] [5] [1] [4] 

[4] [4] [1] [5] [2] [6] [3] 

[5] [5] [3] [1] [6] [4] [2] 

[6] [6] [5] [4] [3] [2] [1] 

 
milg;G tpjp: ml;ltizapd; vy;yh cWg;GfSk; G-,d; cWg;GfshFk;. vdNt milg;G 
tpjp cz;ikahFk;. 
Nrh;g;G tpjp: 7-,d; kl;Lf;fhd ngUf;fy; vg;nghOJk; Nrh;g;G tpjpf;Fl;gLk;. vdNt Nrh;g;G 
tpjp cz;ikahFk; 
rkdp tpjp: rkdpAWg;G [1]𝜖 𝐺 mJ rkdp tpjpiag; g+h;j;jp nra;fpwJ 
vjph;kiw tpjp: 
 

cWg;G [1] [2] [3] [4] [5] [6] 

vjph;kiw 
cWg;G 

[1] [4] [5] [2] [3] [6] 

 
                                                   ∴ 𝐺 = (𝑍7 − {[0]},•7)Fyk; MFk;. 
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4.                               5. 

{[
𝑥 𝑥
𝑥 𝑥

] 𝑖 𝑥 ∈ 𝑅 − {0}} vd;w fzk; mzpg;ngUf;fypd; 

fPo; FykhFk; vd; epWTf 
 

{[
𝑎 0
0 𝑎

] /𝑎  ∈ 𝑅 − {0}} vd;w fzk; 

mzpg;ngUf;fypd; fPo; FykhFk; vd; 
epWTf 
 

{[
𝑥 𝑥
𝑥 𝑥

] 𝑖 𝑥 ∈ 𝑅 − {0}} vd;f {[
𝑎 0
0 0

] /𝑎 ∈ 𝑅 − {0}} vd;f 

milg;G 
tpjp 

𝐴 = [
𝑥 𝑥
𝑥 𝑥

] , 𝐵 = [
𝑦 𝑦
𝑦 𝑦] ∈ 𝐺 vd;f 

gpd;dh; 𝑥, 𝑦 ∈ 𝑅 − {0} 

𝐴𝐵 = [
𝑥 𝑥
𝑥 𝑥

] [
𝑦 𝑦
𝑦 𝑦] = [

2𝑥𝑦 2𝑥𝑦
2𝑥𝑦 2𝑥𝑦

] ∈ 𝐺 

∵ 𝑥 ≠ 0, 𝑦 ≠ 0 ⇒ 2𝑥𝑦 = 0 
𝐴, 𝐵 𝜖 𝐺 ⇒ 𝐴𝐵 𝜖 𝐺 vdNt milg;G tpjp 
cz;ikahFk; 

𝐴 = [
𝑎 0
0 0

] , 𝐵 = [
𝑏 0
0 0

] ∈ 𝐺 vd;f 

gpd;dh; 𝑎, 𝑏 ∈ 𝑅 − {0} 

𝐴𝐵 = [
𝑎 0
0 0

] [
𝑏 0
0 0

] = [
𝑎𝑏 0
0 0

] ∈ 𝐺 

∵ 𝑎 ≠ 0, 𝑏 ≠ 0 ⇒ 𝑎𝑏 ≠ 0 
𝐴, 𝐵 𝜖 𝐺 ⇒ 𝐴𝐵 𝜖 𝐺 vdNt milg;G tpjp 
cz;ikahFk; 

Nrh;g;G 
tpjp 

mzp ngUf;fy; vg;nghOJk; Nrh;g;G 
tpjpf;Fl;gLk;. vdNt Nrh;g;G tpjp 
g+h;j;jpahfpwJ 

mzp ngUf;fy; vg;nghOJk; Nrh;g;G 
tpjpf;Fl;gLk;. vdNt Nrh;g;G tpjp 
g+h;j;jpahfpwJ 

rkdp tpjp  

𝐴 = [
𝑒 𝑒
𝑒 𝑒

]vd;gJ rkdp cWg;G vd;f. 

rkdp cWg;gpd; tiuaiwg;gb 𝐴𝐸 = 𝐴 =

[
𝑥 𝑥
𝑥 𝑥

]. 

mzp ngUf;fypd;gb ⇒ [
2𝑥𝑒 2𝑥𝑒
2𝑥𝑒 2𝑥𝑒

] =

[
𝑥 𝑥
𝑥 𝑥

] ⇒ 2𝑥𝑒 = 𝑥 ⇒ 𝑒 =
1

2
∈ 𝐺 ∵ 𝑥 ≠ 0 

rkdpAWg;G 𝐸 = [

1

2

1

2
1

2

1

2

] ∈ 𝐺. mJ rkdp 

tpjpia g+h;j;jp nra;Ak;. 

𝐴 = [
𝑒 0
0 0

]vd;gJ rkdp cWg;G vd;f. 

rkdp cWg;gpd; tiuaiwg;gb𝐴𝐸 = 𝐴 =

[
𝑎 0
0 0

]. 

mzp ngUf;fypd;gb ⇒ [
𝑎𝑒 0
0 0

] =

[
𝑎𝑒 0
0 0

] ⇒ 𝑎𝑒 = 𝑎 ⇒ 𝑒 = 1 ∈ 𝐺 ∵ 𝑎 ≠ 0 

rkdpAWg;G 𝐸 = [
1 0
0 0

] ∈ 𝐺. mJ rkdp 

tpjpia g+h;j;jp nra;Ak;. 

vjpw;kiw 
tpjp 

𝐵 ∈ 𝐺vd;gJ 𝐴 ∈ 𝐺 ,d; vjpw;kiw cWg;G 
vd;f. 
vjpw;kiw cWg;gpd; tiuaiwg;gb 𝐴𝐵 =

[

1

2

1

2
1

2

1

2

] 

mzp ngUf;fypd;gb 𝐴𝐵 = [
2𝑥𝑦 2𝑥𝑦
2𝑥𝑦 2𝑥𝑦

] 

⇒ 2𝑥𝑦 =
1

2
⇒ 𝑦 =

1

4𝑥
≠ 0 ∵ 𝑥 ≠ 0 

𝐴 = [
𝑥 𝑥
𝑥 𝑥

] ∈ 𝐺 ,d; vjpw;kiw cWg;G 

𝐵 = [

1

4𝑥

1

4𝑥
1

4𝑥

1

4𝑥

]vdNt vjph;kiw tpjp 

g+h;j;jpahfpwJ.  

𝐵 ∈ 𝐺vd;gJ 𝐴 ∈ 𝐺 ,d; vjpw;kiw cWg;G 
vd;f. 
vjpw;kiw cWg;gpd; tiuaiwg;gb 𝐴𝐵 =

[
1 0
0 0

] 

mzp ngUf;fypd;gb 𝐴𝐵 = [
𝑎𝑏 0
0 0

] 

⇒ 𝑎𝑏 = 1 ⇒ 𝑏 =
1

𝑎
≠ 0 ∵ 𝑎 ≠ 0 

𝐴 = [
𝑎 0
0 0

] ∈ 𝐺 ,d; vjpw;kiw cWg;G 

𝐵 = [
1

𝑎
0

0 0
]vdNt vjph;kiw tpjp 

g+h;j;jpahfpwJ. 
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6. {(
1 0
0 1

) , (
𝜔 0
0 𝜔2) (𝜔2 0

0 𝜔
) , (

0 1
1 0

) , (0 𝜔2

𝜔 0
) (

0 𝜔
𝜔2 0

)} vd;w fzk; 

mzpg;ngUf;fypd; fPo; xU Fyj;ij mikf;Fk; vdf; fhl;Lf. 

jPh;T: 𝐼 = (
1 0
0 1

) , 𝐴 = (
𝜔 0
0 𝜔2) , 𝐵 = (𝜔2 0

0 𝜔
) , 𝐶 = (

0 1
1 0

) , 𝐷 = (0 𝜔2

𝜔 0
) , 𝐸 = (

0 𝜔
𝜔2 0

) 

vd;f. 
 𝐺 = {𝐼, 𝐴, 𝐵, 𝐶, 𝐷, 𝐸} 

• I A B C D E 

I I A B C D E 

A A B I E C D 

B B I A D E C 

C C D E I A B 

D D E C B I A 

E E C D A B I 

 
milg;G tpjp: ml;ltizapd; vy;yh cWg;GfSk; G-,d; cWg;GfshFk;. vdNt milg;G 
tpjp cz;ikahFk;. 
Nrh;g;G tpjp:mzpg; ngUf;fy; vg;nghOJk; Nrh;g;G tpjpf;Fl;gLk;. vdNt Nrh;g;G tpjp 
cz;ikahFk; 
rkdp tpjp: rkdpAWg;G 𝐼 𝜖 𝐺 mJ rkdp tpjpiag; g+h;j;jp nra;fpwJ. vdNt rkdp tpjp 
cz;ikahFk; 
vjph;kiw tpjp: 
 

cWg;G I A B C D E 

Vjpu;kiw 
cWg;G I B A C D E 

 
vdNt(𝐺,•) xU Fyk;.
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 (𝑍,∗) XU KbTw;w vgPypad; 
%yk; fhl;Lf ,q;F * MdJ 
𝑎 ∗ 𝑏 = 𝑎 + 𝑏 + 2 vDkhW 
tiuaWf;fg;gl;Ls;sJ 

𝐺vd;gJ kpif tpfpjKW 

vz; fzk; vd;f.𝑎 ∗ 𝑏 =
𝑎𝑏

3
 

vDkhW tiuaWf;fg;gl;l 
nrayp * ,d; fPo; 𝐺 xU 
Fyj;ij mikf;Fk; vdf; 
fhl;Lf 

−1I jtpu kw;w vy;yh 
tpfpjKW vz;fSk; 
cs;slf;fpa fzk; 𝐺 ;  
MdJ 𝑎 ∗ 𝑏 = 𝑎 + 𝑏 + 𝑎𝑏 
vDkhW tiuaWf;fg;gl;l 
nrayp * ,d; fPo; vgpypad; 
Fyj;ij mikf;Fk; 
vdf;fhl;Lf 

−1I jtpu kw;w vy;yh 
tpfpjKW vz;fSk; 
cs;slf;fpa fzk; 𝐺 ;  
vd;f. 𝐺y; ∗ I 𝑎 ∗ 𝑏 = 𝑎 +
𝑏 − 𝑎𝑏, ∀𝑎, 𝑏 ∈ 𝐺 vDkhW 
tiuaWf;fg;Nghk;.(𝐺,∗) xU 
KbTw;w vgpypad; Fyj;ij 
mikf;Fk; vdf;fhl;Lf. 

 
 
 
 
milg;G tpjp 

𝑎, 𝑏kw;Wk; 2 KO vz;fs;. ∴
𝑎 ∗ 𝑏 ∈ 𝑍. milg;G tpjp 
cz;ik 

𝑎, 𝑏 ∈ 𝐺 

𝑎 ∗ 𝑏 =
𝑎𝑏

3
∈ 𝐺 

milg;G tpjp cz;ik 
 

𝐺 = 𝑄 − {−1}vd;f.  
𝑎,𝑏∈𝐺,𝑎 kw;Wk; 𝑏 tpfpjKW 
vz;fs;. 𝑎 ≠ −1, 𝑏 ≠ −1. 𝑎 ∗
𝑏 = 𝑎 + 𝑏 + 𝑎𝑏   tpfpjKW 
vz; MFk. 𝑎 ∗ 𝑏 ≠ −1 
vdpy; 𝑎 ∗ 𝑏 ∈ 𝐺 milg;G 
tpjp cz;ik 

𝐺 = 𝑄 − {1}vd;f.  
𝑎,𝑏∈𝐺,  𝑎 kw;Wk; 𝑏 
tpfpjKW vz;fs;. 𝑎 ≠
−1, 𝑏 ≠ −1. 𝑎 ∗ 𝑏 = 𝑎 + 𝑏 −
𝑎𝑏   tpfpjKW vz; MFk. 
𝑎 ∗ 𝑏 ≠ −1 vdpy; 𝑎 ∗ 𝑏 ∈ 𝐺 
milg;G tpjp cz;ik 

 
 
 
 
Nrh;g;G tpjp 

𝑎 ∗ (𝑏 ∗ 𝑐) = (𝑎 ∗ 𝑏) ∗ 𝑐 
𝑎 + 𝑏 + 𝑐 + 4 = 𝑎 + 𝑏 + 𝑐 + 4

∈ 𝑧 
Nrh;g;G tpjp cz;ikahFk; 

𝑎 ∗ (𝑏 ∗ 𝑐) = (𝑎 ∗ 𝑏) ∗ 𝑐 
𝑎𝑏𝑐

9
=

𝑎𝑏𝑐

9
∈ 𝐺 

Nrh;g;G tpjp cz;ikahFk; 

𝑎 ∗ (𝑏 ∗ 𝑐) = (𝑎 ∗ 𝑏) ∗ 𝑐 
𝑎 + 𝑏 + 𝑐 + 𝑏𝑐 + 𝑎𝑏 + 𝑎𝑐

+ 𝑎𝑏𝑐
= 𝑎 + 𝑏 + 𝑐
+ 𝑎𝑏 + 𝑎𝑐
+ 𝑎𝑏𝑐 

Nrh;g;G tpjp cz;ikahFk; 

𝑎 ∗ (𝑏 ∗ 𝑐) = (𝑎 ∗ 𝑏) ∗ 𝑐 
𝑎 + 𝑏 + 𝑐 − 𝑏𝑐 − 𝑎𝑏 − 𝑎𝑐

+ 𝑎𝑏𝑐
= 𝑎 + 𝑏 + 𝑐
− 𝑎𝑏 − 𝑎𝑐
+ 𝑎𝑏𝑐 

Nrh;g;G tpjp cz;ikahFk; 
 
rkdp tpjp 

𝑒 = −2 ∈ 𝑍 
rkdp tpjp cz;ikahFk; 

𝑒 = 3 ∈ 𝐺 
rkdp tpjp cz;ikahFk; 

𝑒 = 0 ∈ 𝐺 
rkdp tpjp cz;ikahFk; 

𝑒 = 0 ∈ 𝐺 
rkdp tpjp cz;ikahFk; 

 
 
 
vjpw;kiw tpjp 

𝑎−1 = −𝑎 − 4 ∈ 𝑍 
vjpw;kiw tpjp cz;ikahFk; 𝑎−1 =

9

𝑎
∈ 𝐺 

vjpw;kiw tpjp 
cz;ikahFk; (𝐺,∗) xU 

Fyk; 

 

𝑎−1 =
−𝑎

1 + 𝑎
∈ 𝐺 

vjpw;kiw tpjp 
cz;ikahFk; 

𝑎−1 =
−𝑎

𝑎 − 1
∈ 𝐺 

vjpw;kiw tpjp 
cz;ikahFk; 

gwpkhw;W tpjp 𝑎 ∗ 𝑏 = 𝑏 ∗ 𝑎 
𝑎 + 𝑏 + 2 = 𝑎 + 𝑏 + 2 

(𝑍,∗)xU vgpypad; FykhFk;. 
 

 𝑎 ∗ 𝑏 = 𝑏 ∗ 𝑎 
𝑎 + 𝑏 + 𝑎𝑏 = 𝑎 + 𝑏 + 𝑎𝑏 

𝐺 XU Kbtw;wjhjyhy; (𝐺,∗
) Kbtw;w vgpypad; 

FykhFk; 

𝑎 ∗ 𝑏 = 𝑏 ∗ 𝑎 
𝑎 + 𝑏 − 𝑎𝑏 = 𝑎 + 𝑏 − 𝑎𝑏 

𝐺 XU Kbtw;wjhjyhy; 
(𝐺,∗) Kbtw;w vgpypad; 
FykhFk; 


