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fzpjk; 
 
 
 
 
 
 
 
 
 
 
 

1.mzpfs; kw;Wk; mzpf;Nfhitfspd; gad;ghLfs; 
2 kjpg;ngz; tpdhf;fs; 

1.xU rJumzpf;F Neh;khW ,Ug;gpd; mJ xUikj;jd;ik tha;e;jjhFk;. 
ep&gzk;: 
𝐴 vd;gJ Neh;khW fhzj;jf;f n thpirAila Xh; mzp vd;f. 
KbAkhdhy; 𝐵kw;Wk; C vd;w ,U mzpfs; 𝐴 -d; Neh;khW vdf;nfhs;Nthk;. 
tiuaiwg;gb 𝐴𝐵 = 𝐵𝐴 = 𝐼𝑛 kw;Wk; 𝐴𝐶 = 𝐶𝐴 = 𝐼𝑛 MFk;. ,jd;%yk; 
fpilg;gJ𝐶 = 𝐶𝐼𝑛 = 𝐶(𝐴𝐵) = (𝐶𝐴)𝐵 = 𝐼𝑛𝐵 = 𝐵 ⟹ 𝐵 = 𝐶vdNt Njw;wk; 
epWtg;gl;lJ. 

2. 𝐴 = [
𝑎 𝑏
𝑐 𝑑

]vd;wG+r;rpakw;wf;Nfhitmzpf;F𝐴−1 fhz;f. 

𝐴−1 =
1

|𝐴|
𝑎𝑑𝑗𝐴 =

1

𝑎𝑑−𝑏𝑐
[
𝑑 −𝑏
−𝑐 𝑎

]    

3.A,B kw;Wk; C vd;gd n thpirAila rJu mzpfs; vd;f.  A vd;gJ 
G+r;rpakw;wf;Nfhit mzp kw;Wk; AB=AC vdpy; B=C. 
ep&gzk;: 
A vd;gJ G+r;rpakw;wf;Nfhit mzp. vdNt 𝐴−1fhz ,aYk; kw;Wk; 
𝐴𝐴−1 = 𝐴−1𝐴 = 𝐼𝑛 .AB=AC- ,d; ,UGwKk; Kd;Gwkhf𝐴−1 −My; ngUf;ff; 
fpilg;gJ 𝐴−1(AB) = 𝐴−1(AC) ⟹ (𝐴−1𝐴)𝐵 = (𝐴−1𝐴)𝐶 ⟹ 𝐼𝑛𝐵 = 𝐼𝑛𝐶 

⟹ 𝐵 = 𝐶 
4.A,B kw;Wk; C vd;gd n thpirAila rJumzpfs; vd;f.  A vd;gJ 
G+r;rpakw;wf;Nfhit mzp kw;Wk; BA=CA vdpy; B=C. 
ep&gzk;: 
A vd;gJ G+r;rpakw;wf;Nfhit mzp. vdNt 𝐴−1fhz ,aYk; kw;Wk; 
𝐴𝐴−1 = 𝐴−1𝐴 = 𝐼𝑛 .BA=CA- ,d; ,UGwKk; gpd;Gwkhf 𝐴−1 −My; ngUf;ff; 
fpilg;gJ(BA)𝐴−1 = (CA)𝐴−1 ⟹ 𝐵(𝐴𝐴−1) = 𝐶(𝐴𝐴−1) ⟹ 𝐵𝐼𝑛 = 𝐶𝐼𝑛 

⟹ 𝐵 = 𝐶 
5.A kw;Wk; B vd;gd xNu thpirAila G+r;rpakw;wf;Nfhit mzpfs; vdpy; 
mtw;wpd; ngUf;fw;gyd; AB-Ak; G+r;rpakw;wf;Nfhit mzpahFk; 
kw;Wk;(AB)−1 = B−1A−1 
ep&gzk;: 
A kw;Wk; B vd;gd xNu thpirAila G+r;rpakw;wf;Nfhit mzpfs; vd;f. 
vdNt |𝐴| ≠ 0 , |𝐵| ≠ 0. vdNt 𝐴−1kw;Wk; 𝐵−1 fhzKbAk; kw;Wk; 
mitfs; n thpirAiladthf ,Uf;Fk;. NkYk; AB kw;Wk; B−1A−1 −fspd; 
ngUf;fw;gyd;fs; n thpirAiladthf ,Uf;Fk;. mzpf;Nfhitfspd; 
ngUf;fw;gyd; tpjpg;gbfpilg;gJ|𝐴𝐵| = |𝐴||𝐵| ≠ 0MFk;. vdNt𝐴𝐵 −Ak; 
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Padasalai
G+r;rpakw;wf;Nfhit mzpahFk; kw;Wk;(AB)( B−1A−1) = 𝐴(𝐵𝐵−1)𝐴−1 =
𝐴(𝐼𝑛)𝐴

−1 = 𝐴𝐴−1 = 𝐼𝑛 .( B−1A−1)(AB) =  B−1(𝐴−1𝐴)𝐵 =  B−1(𝐼𝑛)𝐵 =
𝐵−1𝐵 = 𝐼𝑛 
vdNt(AB)−1 = B−1A−1. 

6.A  vd;gJ G+r;rpakw;wf;Nfhit mzp vdpy;A−1 −Ak; G+r;rpakw;wf;Nfhit 
mzp kw;Wk; (A−1)−1 = A 
ep&gzk;: 
A vd;gJ G+r;rpakw;wf; Nfhit mzp vdpy;|𝐴| ≠ 0kw;Wk; 𝐴−1fhz ,aYk;. 

|A−1| =
1

|A|
≠ 0 ⟹ A−1MdJ G+r;rpakw;wf;Nfhit mzpahFk; kw;Wk;𝐴𝐴−1 =

𝐴−1𝐴 = 𝐼𝑛. 𝐴𝐴−1 = 𝐼𝑛 ⟹ (𝐴𝐴−1)−1 = 𝐼 ⟹ (𝐴−1)−1𝐴−1 = 𝐼 
,UGwKk; gpd;Gwkhf𝐴 −My; ngUf;ff; fpilg;gJ(𝐴−1)−1 = 𝐴. 

7.A kw;Wk; B vd;gd n thpirAila G+r;rpakw;wf;Nfhit mzpfs; vdpy; 
adj(AB) = (adjB)(adjA) 
ep&gzk;: 
𝑎𝑑𝑗 𝐴 = |𝐴|𝐴−1 . 𝐴 -tpw;F gjpy; AB vdg;gpujpapl 

⟹ 𝑎𝑑𝑗 (𝐴𝐵) = |𝐴𝐵|(𝐴𝐵)−1 = |𝐴||𝐵|𝐴−1𝐵−1 
= (|𝐵|𝐵−1)(|𝐴|𝐴−1) = (adjB)(adjA) 

8.𝐴 = [
2 9
1 7

] vdpy;(𝐴𝑇)−1 = (𝐴−1)𝑇 vd;w gz;ig rhpghh;f;f. 

𝐴𝑇 = [
2 1
9 7

] ;  |𝐴𝑇| = 14 − 9 = 5 ; 𝑎𝑑𝑗(𝐴𝑇) = [
7 −1

−9 2
]  

(𝐴𝑇)−1 =
1

|𝐴𝑇|
𝑎𝑑𝑗(𝐴𝑇) =

1

5
[
7 −1

−9 2
] → (1)  

|𝐴| = 14 − 9 = 5 ; 𝑎𝑑𝑗 𝐴 = [
7 −9

−1 2
] ; 𝐴−1 =

1

|𝐴|
𝑎𝑑𝑗 𝐴 =

1

5
[
7 −9

−1 2
]  

(𝐴−1)𝑇 =
1

5
[

7 −1
−9 2

] → (2)  

(1) , (2) ,y; ,Ue;J,  (𝐴𝑇)−1 = (𝐴−1)𝑇  

9.[
cos 𝜃 − sin 𝜃
sin 𝜃 cos 𝜃

] vd;gJ nrq;Fj;Jmzp vd epWTf. 

𝐴𝐴𝑇 = 𝐴𝑇𝐴 = 𝐼𝑛   

𝐴 = [
cos 𝜃 − sin 𝜃
sin 𝜃 cos 𝜃

] ⟹ 𝐴𝑇 = [
cos𝜃 sin 𝜃
−sin 𝜃 cos 𝜃

]  

𝐴𝐴𝑇 = [
cos 𝜃 −sin 𝜃
sin 𝜃 cos 𝜃

] [
cos 𝜃 sin 𝜃
−sin 𝜃 cos 𝜃

]  

= [ 𝑐𝑜𝑠2𝜃 + 𝑠𝑖𝑛2𝜃 sin 𝜃 cos 𝜃 − sin 𝜃 cos 𝜃
sin 𝜃 cos 𝜃 − sin 𝜃 cos 𝜃 𝑠𝑖𝑛2𝜃 + 𝑐𝑜𝑠2𝜃

] = [
1 0
0 1

] = 𝐼2 → (1)  

𝐴𝑇𝐴 = [
cos 𝜃 sin 𝜃
−sin 𝜃 cos 𝜃

] [
cos𝜃 − sin 𝜃
sin 𝜃 cos𝜃

]    

            = [ 𝑐𝑜𝑠2𝜃 + 𝑠𝑖𝑛2𝜃 sin 𝜃 cos 𝜃 − sin 𝜃 cos 𝜃
sin 𝜃 cos 𝜃 − sin 𝜃 cos 𝜃 𝑠𝑖𝑛2𝜃 + 𝑐𝑜𝑠2𝜃

] = [
1 0
0 1

] = 𝐼2 →

(2)  
(1) , (2) ,y; ,Ue;J, 𝐴𝐴𝑇 = 𝐴𝑇𝐴 = 𝐼2, vdNt A nrq;Fj;Jmzp MFk;. 

10.𝑎𝑑𝑗 𝐴 = [
1 0 1
0 2 0

−1 0 1
] vdpy; adj(adjA) −I fhz;f. 

2 0 0
0 1 1
0 −1 1
2  0 0

2
0
0
2

⟹ adj(adjA) = [
2 − 0 0 − 0 0 − 2
0 − 0 1 + 1 0 − 0
0 + 2 0 − 0 2 − 0

] = [
2 0 −2
0 2 0
2 0 2

]  

11.[
3 −1 2

−6 2 4
−3 1 2

] vd;w mzpia epiu VWgbtbtj;jpw;F khw;Wf. 

A = [
3 −1 2

−6 2 4
−3 1 2

]~ [
3 −1 2
0 0 8
0 0 4

]
R2 → R2 + 2R1

R3 → R3 − 3R1
  

~ [
3 −1 2
0 0 8
0 0 0

]R3 → R3 −
1

2
R2  

12.gpd;tUk; Nehpar; rkd;ghl;Lj; njhFg;ig Neh;khW mzpfhzy; 
Kiwiag; gad;gLj;jp jPh;f;f: 5𝑥 + 2𝑦 = 3, 3𝑥 + 2𝑦 = 5 

[
5 2
3 2

] [
𝑥
𝑦] = [

3
5
] ⟹ 𝐴𝑋 = 𝐵 ⟹ 𝑋 = 𝐴−1𝐵   

|𝐴| = 10 − 6 = 4  ; 𝑎𝑑𝑗 𝐴 = [
2 −2
−3 5

]  

 𝐴−1 =
1

|𝐴|
𝑎𝑑𝑗𝐴 =

1

4
[
2 −2
−3 5

]        

𝑋 = 𝐴−1𝐵 ⟹ [
𝑥
𝑦] =

1

4
[
2 −2

−3 5
] [

3
5
] =

1

4
[
6 − 10
−9 + 25

] =
1

4
[
−4
16

] = [
−1
4

]  

jPh;T: (𝑥, 𝑦) = (−1,4) 
13.gpd;tUk; Nehpar; rkd;ghLfspd; njhFg;ig fpuhkhpd; tpjpg;gb jPh;f;f:  
5𝑥 − 2𝑦 + 16 = 0, 𝑥 + 3𝑦 − 7 = 0  
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Padasalai
∆= |

5 −2
1 3

| = 15 + 2 = 17  

∆𝑥= |
−16 −2
7 3

| = −48 + 14 = −34  

∆𝑦= |
5 −16
1 7

| = 35 + 16 = 51  

𝑥 =
∆𝑥

∆
=

−34

17
= −2    ; 𝑦 =

∆𝑦

∆
=

51

17
= 3   

jPh;T: (𝑥, 𝑦) = (−2,3) 

14.𝐴 vd;gJ xw;iw thpirAila G+r;rpkw;wf; Nfhit mzp vdpy; |𝑎𝑑𝑗𝐴| 
vd;gJ kpif vd epWTf. 
ep&gzk;: 
𝐴 vd;gJ 2𝑚 + 1 thpirAila G+r;rpkw;wf; Nfhit mzp vd;f. ,q;F 
𝑚 = 0,1,2, , … vdNt |𝐴| ≠ 0 kw;Wk; |adjA| = |A|n−1 −d; gb |adjA| =
|A|2m+1−1 = |A|2m. 
|A|2m vd;gJ vg;nghOJk; kpif, vdNt |𝑎𝑑𝑗𝐴| MdJ kpif 

15. [
2 3 1
3 4 1
3 7 2

] vd;w mzpf;F Nrh;g;G mzp fhz;f. 

4 7 3
1 2 1
3 3 2
4 7 3

       

4
1
3
4

 ⟹  𝑎𝑑𝑗 𝐴 =  [
8 − 7 7 − 6 3 − 4
3 − 6 4 − 3 3 − 2

21 − 12 9 − 14 8 − 9
] = [

1 1 −1
−3 1 1
9 −5 −1

] 

16. 𝐴 vd;gJ n thpirAila G+r;rpakw;wf;Nfhit mzp vdpy; (adjA)−1 =

adj(A−1) =
1

|A|
A    vd epWTf.     

ep&gzk;: 
A vd;gJ G+r;rpakw;wf; Nfhit mzp Mjyhy;  |𝐴| ≠ 0.  

vdNt 𝐴−1 =
1

|𝐴|
(𝑎𝑑𝑗 𝐴) ⟹ 𝑎𝑑𝑗 𝐴 = |𝐴|𝐴−1 

⟹ (𝑎𝑑𝑗 𝐴)−1 = (|𝐴|𝐴−1)−1 = (𝐴−1)−1|𝐴|−1 =
1

|A|
A → (1)            

 𝐴−1 =
1

|𝐴|
(𝑎𝑑𝑗 𝐴) ⟹ 𝑎𝑑𝑗 𝐴 = |𝐴|𝐴−1         

A-tpw;F gjpy;  𝐴−1 −I gpujpapl, 𝑎𝑑𝑗 (𝐴−1) = |𝐴−1|(𝐴−1)−1 =
1

|A|
A → (2) 

 (1) , (2) ,y; ,Ue;J, (adjA)−1 = adj(A−1) =
1

|A|
A         

17. 𝐴 vd;gJ n thpirAila G+r;rpakw;wf;Nfhit mzp vdpy; |adjA| =
|A|n−1 vd epWTf.     

ep&gzk;: 
A(adj A) = (adj A)A = |A|In ⟹ 𝑑𝑒𝑡[A(adj A)] = det(𝐴)det(𝑎𝑑𝑗𝐴)  

= det[|A|In]  
⟹ |𝐴||𝑎𝑑𝑗 𝐴| = |𝐴|𝑛 ⟹ |adjA| = |A|n−1  
18. 𝐴 vd;gJ n thpirAila G+r;rpakw;wf;Nfhit mzp vdpy; adj(adjA) =
|A|n−2A    vd epWTf.     
ep&gzk;: 
B vd;gJ G+r;rpakw;wf;Nfhit mzp vdpy;  B(adj B) = (adj B)B = |B|In 

 𝐵 = 𝑎𝑑𝑗𝐴 vdg;gpujpapl⟹ 𝑎𝑑𝑗𝐴(adj (𝑎𝑑𝑗𝐴)) = |𝑎𝑑𝑗𝐴|In  

⟹ 𝑎𝑑𝑗𝐴(adj (𝑎𝑑𝑗𝐴)) = |A|n−1In  

,UGwKk; Kd;Gwkhf 𝐴 −My; ngUf;ff; fpilg;gJ 

⟹ [𝐴(𝑎𝑑𝑗𝐴)](adj (𝑎𝑑𝑗𝐴)) = 𝐴|A|n−1In 

⟹ |A|In(adj (𝑎𝑑𝑗𝐴)) = 𝐴|A|n−1In  

⟹ adj (𝑎𝑑𝑗𝐴) = |A|n−2𝐴  
19. 𝐴 vd;gJ n thpirAila G+r;rpakw;wf;Nfhit mzp vdpy;  adj(λA) =
λn−1adj(A)   vd epWTf.     
ep&gzk;: 

(adjA)−1 =
1

|A|
A ⟹ 𝑎𝑑𝑗 𝐴 = |𝐴|𝐴−1    

A-tpw;F gjpy;  λA  vdg;gpujpapl 

⟹ 𝑎𝑑𝑗 (λA) = |λA|(λA)−1 = 𝜆𝑛|𝐴|
1

𝜆
𝐴−1 = 𝜆𝑛−1|𝐴|𝐴−1 = 𝜆𝑛−1adj(A)      

20. A vd;gJ n thpirAila G+r;rpakw;wf;Nfhit mzp vdpy;  |adj(adjA)| =

|A|(n−1)2   vd epWTf.     
ep&gzk;: 
adj (adjA) = |A|n−2A  

⟹ |adj (adjA)| = ||A|n−2A| = (|A|n−2)n|A| = |A|n
2−2n+1 = |A|(n−1)2    

21. 𝐴 vd;gJ n thpirAila G+r;rpakw;wf;Nfhit mzp vdpy;  (adjA)T =
adj(AT) vd epWTf.     
ep&gzk;: 

𝐴−1 =
1

|𝐴|
(𝑎𝑑𝑗 𝐴) .    

A-tpw;F gjpy; 𝐴𝑇 vdg;gpujpapl 

⟹ (𝐴𝑇)−1 =
1

|𝐴𝑇|
(𝑎𝑑𝑗 (𝐴𝑇))  

⟹ 𝑎𝑑𝑗 (𝐴𝑇) = |𝐴𝑇|(𝐴𝑇)−1 = (|𝐴|𝐴−1)𝑇 = (adjA)T  
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3 kjpg;ngz; tpdhf;fs; 
1. xt;nthU n thpirAila rJu mzp A-tpw;Fk;, 𝐴(𝑎𝑑𝑗 𝐴) = (𝑎𝑑𝑗 𝐴)𝐴 =
|𝐴|𝐼𝑛 vd epWTf.     
ep&gzk;: 
,j;Njw;wj;ij 3 × 3 thpirAila mzpiaf; nfhz;L epUgpg;Nghk;.  

𝐴 =  [

𝑎11 𝑎12 𝑎13

𝑎21 𝑎22 𝑎23

𝑎31 𝑎32 𝑎33

] vd;f. ⟹  𝑎𝑑𝑗 𝐴 =  [

𝐴11 𝐴12 𝐴13

𝐴21 𝐴22 𝐴23

𝐴31 𝐴32 𝐴33

]  

𝐴(𝑎𝑑𝑗 𝐴) = [

𝑎11 𝑎12 𝑎13

𝑎21 𝑎22 𝑎23

𝑎31 𝑎32 𝑎33

] [

𝐴11 𝐴12 𝐴13

𝐴21 𝐴22 𝐴23

𝐴31 𝐴32 𝐴33

] = [

|𝐴| 0 0
0 |𝐴| 0
0 0 |𝐴|

]  

= |𝐴| [
1 0 0
0 1 0
0 0 1

] = |𝐴|𝐼3 → (1)  

(𝑎𝑑𝑗 𝐴)𝐴 = [

𝐴11 𝐴12 𝐴13

𝐴21 𝐴22 𝐴23

𝐴31 𝐴32 𝐴33

] [

𝑎11 𝑎12 𝑎13

𝑎21 𝑎22 𝑎23

𝑎31 𝑎32 𝑎33

] = [

|𝐴| 0 0
0 |𝐴| 0
0 0 |𝐴|

]  

= |𝐴| [
1 0 0
0 1 0
0 0 1

] = |𝐴|𝐼3 → (2)  

(1) , (2) ,y; ,Ue;J A(adj A) = (adj A)A = |A|In. 

2. [
2 −1 3
−5 3 1
−3 2 3

]     vd;w mzpapd; Neh;khW fhz;f.   

|𝐴| = |
2 −1 3

−5 3 1
−3 2 3

| = 2(9 − 2) + 1(−15 + 3) + 3(−10 + 9)       

                                      = 14 − 12 − 3 = −12 ≠ 0       
4 7 3
1 2 1
3 3 2
4 7 3

       

4
1
3
4

⟹ 𝑎𝑑𝑗 𝐴 =  [
8 − 7 7 − 6 3 − 4
3 − 6 4 − 3 3 − 2

21 − 12 9 − 14 8 − 9
] = [

1 1 −1
−3 1 1
9 −5 −1

]     

𝐴−1 =
1

|𝐴|
𝑎𝑑𝑗 𝐴 ⟹ 𝐴−1 =

1

2
[

1 1 −1
−3 1 1
9 −5 −1

]                                                                                                

3. Neh;khWfspd; thpir khw;W tpjpia vOjp ep&gp. (my;yJ) 
A kw;Wk; B vd;gd xNu thpirAila G+r;rpakw;wf;Nfhit mzpfs; vdpy;  

mtw;wpd; ngUf;fw;gyd; AB-Ak; G+r;rpakw;wf;Nfhit mzpahFk; kw;Wk;  
(AB)−1 = B−1A−1  
ep&gzk;: 
A kw;Wk; B vd;gd xNu thpirAila G+r;rpakw;wf;Nfhit mzpfs; vd;f. 
vdNt |𝐴| ≠ 0 , |𝐵| ≠ 0. vdNt 𝐴−1 kw;Wk; 𝐵−1 fhzKbAk; kw;Wk; 
mitfs; n thpirAiladthf ,Uf;Fk;. NkYk; AB kw;Wk; B−1A−1 −fspd; 
ngUf;fw;gyd;fs; n thpirAiladthf ,Uf;Fk;. mzpf;Nfhitfspd; 
ngUf;fw;gyd; tpjpg;gb fpilg;gJ  |𝐴𝐵| = |𝐴||𝐵| ≠ 0 MFk;. vdNt 𝐴𝐵 − 
Ak; G+r;rpakw;wf;Nfhit mzpahFk; kw;Wk; 
(AB)( B−1A−1) = 𝐴(𝐵𝐵−1)𝐴−1 = 𝐴(𝐼𝑛)𝐴

−1 = 𝐴𝐴−1 = 𝐼𝑛  
( B−1A−1)(AB) =  B−1(𝐴−1𝐴)𝐵 =  B−1(𝐼𝑛)𝐵 = 𝐵−1𝐵 = 𝐼𝑛  
vdNt (AB)−1 = B−1A−1 

4. 𝑎𝑑𝑗 𝐴 = [
7 7 −7

−1 11 7
11 5 7

] vdpy;, 𝐴 −I fhz;f.  

A = ±
1

√|adjA|
adj(adjA)   

|𝑎𝑑𝑗𝐴| = 7(77 − 35) − 7(−7 − 77) − 7(−15 − 121) = 1764  

√|adjA| = √1764 = 42.  
11 5 7
7 7 −7

−1 11 7
11  5 7

       

11
7

−1
11

⟹ adj(adjA) [
77 − 35 −35 − 49 49 + 77
77 + 7 49 + 77 7 − 49

−5 − 121 77 − 35 77 + 7
]     

= [
42 −84 126
84 126 −42

−126 42 84
]   

A = ±
1

√|adjA|
adj(adjA) = ±

1

42
[

42 −84 126
84 126 −42

−126 42 84
] = ± [

1 −2 3
2 3 −1

−3 1 2
]                             

5. 𝑎𝑑𝑗 𝐴 = [
−1 2 2
1 1 2
2 2 1

]  vdpy; A−1 −I fhz;f. 

A−1 = ±
1

√|adjA|
adjA   

|𝑎𝑑𝑗𝐴| = −1(1 − 4) − 2(1 − 4) + 2(2 − 2) = 3 + 6 + 0 = 9  

√|adjA| = √9 = 3   
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A−1 = ±

1

√|adjA|
adjA = ±

1

3
[
−1 2 2
1 1 2
2 2 1

]  

6. 𝐴 = [
0 −3
1 4

] kw;Wk; 𝐵 = [
−2 −3
0 −1

]  vdpy;, (AB)−1 = B−1A−1 vd;gijr; 

rhpghh;f;f. 

AB = [
0 −3
1 4

] [
−2 −3
0 −1

] = [
0 + 0 0 + 3
−2 + 0 −3 − 4

] = [
0 3

−2 −7
]   

|𝐴𝐵| = 0 + 6 = 6  ; 𝑎𝑑𝑗(𝐴𝐵) = [
−7 −3
2 0

]  

(AB)−1 =
1

|𝐴𝐵|
𝑎𝑑𝑗(𝐴𝐵) =

1

6
[
−7 −3
2 0

] → (1)  

|𝐵| = 2 + 0 = 2 ; 𝑎𝑑𝑗 𝐵 = [
−1 3
0 −2

]    ;    B−1 =
1

|𝐵|
𝑎𝑑𝑗 𝐵 =

1

2
[
−1 3
0 −2

]  

|𝐴| = 0 + 3 = 3 ; 𝑎𝑑𝑗 𝐴 = [
4 3

−1 0
]    

A−1 =
1

|𝐴|
𝑎𝑑𝑗 𝐴 =

1

3
[
4 3
−1 0

]   

B−1A−1 =
1

2
[
−1 3
0 −2

]
1

3
[
4 3
−1 0

] =
1

6
[
−7 −3
2 0

] → (2)                  

(1) , (2) ,y; ,Ue;J, (AB)−1 = B−1A−1 

7.𝐴 = [
4 3
2 5

] vdpy; 𝐴2 + 𝑥𝐴 + 𝑦𝐼2 = 02 vDkhW 𝑥 kw;Wk; 𝑦 −I fhz;f. 

,jpypUe;J 𝐴−1 fhz;f. 

𝐴2 = [
4 3
2 5

] [
4 3
2 5

] = [
22 27
18 31

] ; 𝑥𝐴 = [
4𝑥 3𝑥
2𝑥 5𝑥

] ;  𝑦𝐼2 = 𝑦 [
1 0
0 1

] = [
𝑦 0
0 𝑦

] 

𝐴2 + 𝑥𝐴 + 𝑦𝐼2 = 02 ⟹ [
22 27
18 31

] + [
4𝑥 3𝑥
2𝑥 5𝑥

] + [
𝑦 0
0 𝑦

] = [
0 0
0 0

]  

⟹ [
4𝑥 + 𝑦 + 22 3𝑥 + 27

18 + 2𝑥 5𝑥 + 𝑦 + 31
] = [

0 0
0 0

]  

⟹ {
3𝑥 + 27 = 0 ⟹ 𝑥 = −9

4𝑥 + 𝑦 + 22 = 0 ⟹ −36 + 𝑦 + 22 = 0 ⟹ 𝑦 = 14
  

𝐴2 + 𝑥𝐴 + 𝑦𝐼2 = 02 ⟹ 𝐴2 − 9𝐴 − 14𝐼2 = 02  
rkd;ghl;bd; ,UGwKk; 𝐴−1 My; ngUf;Ff, 𝐴 − 9𝐼2 − 14𝐴−1 = 02 

⟹ 𝐴−1 =
1

14
[9𝐼2 − 𝐴] =

1

14
[9 [

1 0
0 1

] − [
4 3
2 5

]] =
1

14
[
5 −3

−2 4
]  

8. 𝐹(𝛼) = [
cos 𝛼 0 sin 𝛼

0 1 0
− sin𝛼 0 cos𝛼

] vdpy;, [𝐹(𝛼)]−1 = 𝐹(−𝛼) vdf;fhl;Lf. 

𝐹(−𝛼) = [
cos(−𝛼) 0 sin(−𝛼)

0 1 0
−sin(−𝛼) 0 cos(−𝛼)

]     = [
cos𝛼 0 − sin𝛼

0 1 0
sin 𝛼 0 cos𝛼

] → (1)                                                                               

| 𝐹(𝛼)| = |
cos 𝛼 0 sin 𝛼

0 1 0
− sin𝛼 0 cos𝛼

| = cos𝛼 (cos 𝛼) − 0 + sin𝛼 (sin 𝛼) 

= 𝑐𝑜𝑠2𝛼 + 𝑠𝑖𝑛2𝛼 = 1  
1 0 0
0 cos𝛼 sin 𝛼
0 − sin𝛼 cos 𝛼

 1       0                  0

       

1
0
0
1

 ⟹ 

𝑎𝑑𝑗𝐹(𝛼)  =  [
cos 𝛼 − 0 0 − 0 0 − sin𝛼

0 − 0 𝑐𝑜𝑠2𝛼 + 𝑠𝑖𝑛2𝛼 0 − 0
0 + sin𝛼 0 − 0 cos𝛼 − 0

] = [
cos 𝛼 0 −sin𝛼

0 1 0
sin 𝛼 0 cos𝛼

]  

[𝐹(𝛼)]−1 =
1

|𝐹(𝛼)|
𝑎𝑑𝑗 𝐹(𝛼) ⟹ [𝐹(𝛼)]−1 =

1

1
[
cos 𝛼 0 −sin𝛼

0 1 0
sin 𝛼 0 cos𝛼

]  

[𝐹(𝛼)]−1 = [
cos𝛼 0 − sin𝛼

0 1 0
sin 𝛼 0 cos𝛼

] → (2)    

(1) , (2) ,y; ,Ue;J, [𝐹(𝛼)]−1 = 𝐹(−𝛼) 

9. 𝐴 = [
5 3
−1 −2

] vdpy;, 𝐴2 − 3𝐴 − 7𝐼2 = 02 vdf;fhl;Lf. ,jd; %yk 𝐴−1 

fhz;f. 

𝐴2 = [
5 3

−1 −2
] [

5 3
−1 −2

] = [
25 − 3 15 − 6
−5 + 2 −3 + 4

] = [
22 9
−3 1

]  

−3𝐴 = −3 [
5 3
−1 −2

] = [
−15 −9
3 6

]  

−7𝐼2 = −7 [
1 0
0 1

] = [
−7 0
0 −7

]  

𝐴2 − 3𝐴 − 7𝐼2 = [
22 9
−3 1

] + [
−15 −9
3 6

] + [
−7 0
0 −7

] = [
0 0
0 0

] = 02  

𝐴2 − 3𝐴 − 7𝐼2 = 02   
,UGwKk; Kd;Gwkhf 𝐴−1 −My; ngUf;Ff,  

𝐴 − 3𝐼2 − 7𝐴−1 = 02 ⟹ 7𝐴−1 = 𝐴 − 3𝐼2 ⟹ 𝐴−1 =
1

7
[𝐴 − 3𝐼2]  
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Padasalai
𝐴−1 =

1

7
{[

5 3
−1 −2

] − 3 [
1 0
0 1

]} =
1

7
{[

5 3
−1 −2

] + [
−3 0
0 −3

]} =
1

7
[
2 3
−1 −5

] 

10.  𝐴 = [
8 −4

−5 3
] vdpy;, 𝐴(𝑎𝑑𝑗𝐴) = (𝑎𝑑𝑗𝐴)𝐴 = |𝐴|𝐼2 vd;gijr; rhpghh;f;f. 

|𝐴| = 24 − 20 = 4  

|𝐴|𝐼2 = 4 [
1 0
0 1

] = [
4 0
0 4

] → (1)  

𝑎𝑑𝑗𝐴 = [
3 4
5 8

]  

𝐴(𝑎𝑑𝑗𝐴) = [
8 −4

−5 3
] [

3 4
5 8

] = [
4 0
0 4

] → (2)  

(𝑎𝑑𝑗𝐴)𝐴 = [
3 4
5 8

] [
8 −4
−5 3

] = [
4 0
0 4

] → (3)  

(1) , (2) kw;Wk; (3) ,y; ,Ue;J, 𝐴(𝑎𝑑𝑗𝐴) = (𝑎𝑑𝑗𝐴)𝐴 = |𝐴|𝐼2 

11. 𝐴 = [
3 2
7 5

] kw;Wk; 𝐵 = [
−1 −3
5 2

]  vdpy;, (AB)−1 = B−1A−1 vd;gijr; 

rhpghh;f;f. 

AB = [
3 2
7 5

] [
−1 −3
5 2

] = [
−3 + 10 −9 + 4
−7 + 25 −21 + 10

] = [
7 −5
18 −11

]  

|𝐴𝐵| = −77 + 90 = 13  ; 𝑎𝑑𝑗(𝐴𝐵) = [
−11 5
−18 7

]  

(AB)−1 =
1

|𝐴𝐵|
𝑎𝑑𝑗(𝐴𝐵) =

1

13
[
−11 5
−18 7

] → (1)  

|𝐵| = −2 + 15 = 13 ; 𝑎𝑑𝑗 𝐵 = [
2 −2

−7 −1
]    ;    B−1 =

1

|𝐵|
𝑎𝑑𝑗 𝐵 =

1

13
[
2 3

−5 −1
]  

|𝐴| = 15 − 14 = 1 ; 𝑎𝑑𝑗 𝐴 = [
5 −2
−7 3

]    

A−1 =
1

|𝐴|
𝑎𝑑𝑗 𝐴 =

1

1
[
5 −2
−7 3

] = [
5 −2

−7 3
]   

B−1A−1 =
1

13
[
2 3

−5 −1
] [

5 −2
−7 3

] =
1

13
[
10 − 21 −4 + 9
−25 + 7 10 − 3

]  

=
1

13
[
−11 5
−18 7

] → (2)                  

(1) , (2) ,y; ,Ue;J, (AB)−1 = B−1A−1 

12.𝑎𝑑𝑗 𝐴 = [
2 −4 2

−3 12 −7
−2 0 2

]  vdpy;, 𝐴 −I fhz;f. 

                                     A = ±
1

√|adjA|
adj(adjA)   

|𝑎𝑑𝑗𝐴| = 2(24 − 0) − (−4)(−6 − 14) + 2(0 + 24) = 48 − 80 + 48 = 16  

√|adjA| = √16 = 4  
12 0 −4
−7 2 2
−3 −2 2
12  0 −4

       

12
−7
−3
12

⟹ adj(adjA) = [
24 − 0 0 + 8 28 − 24
14 + 6 4 + 4 −6 + 14
0 + 24 8 − 0 24 − 12

] 

= [
24 8 4
20 8 8
24 8 12

]  

A = ±
1

√|adjA|
adj(adjA) = ±

1

4
[
24 8 4
20 8 8
24 8 12

] = ± [
6 2 1
5 2 2
6 2 3

]  

13.𝑎𝑑𝑗 𝐴 = [
0 −2 0
6 2 −6

−3 0 6
] vdpy; A−1 −I fhz;f.. 

A−1 = ±
1

√|adjA|
adjA  

|𝑎𝑑𝑗𝐴| = 0(12 − 0) − (−2)(36 − 18) + 0(0 + 6) = 0 + 36 + 0 = 36  

√|adjA| = √36 = 6  

A−1 = ±
1

√|adjA|
adjA = ±

1

6
[

0 −2 0
6 2 −6

−3 0 6
]  

14. 𝐴 = [
1 tan 𝑥

− tan 𝑥 1
] vdpy; 𝐴𝑇𝐴−1 = [

cos 2𝑥 − sin 2𝑥
sin 2𝑥 cos 2𝑥

] vdf;fhl;Lf. 

𝐴𝑇 = [
1 − tan 𝑥

tan 𝑥 1
]   

 |𝐴| = 1 + 𝑡𝑎𝑛2𝑥 = 𝑠𝑒𝑐2𝑥 =
1

𝑐𝑜𝑠2𝑥
 

adjA = [
1 − tan 𝑥

tan 𝑥 1
]  

A−1 =
1

|𝐴|
𝑎𝑑𝑗 𝐴 =

1
1

𝑐𝑜𝑠2𝑥

[
1 − tan 𝑥

tan 𝑥 1
] = 𝑐𝑜𝑠2𝑥 [

1 − tan 𝑥
tan 𝑥 1

]  

= [ 𝑐𝑜𝑠2𝑥 −𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥
𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 𝑐𝑜𝑠2𝑥

]   

𝐴𝑇A−1 = [
1 − tan 𝑥

tan 𝑥 1
] [ 𝑐𝑜𝑠2𝑥 −𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥

𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 𝑐𝑜𝑠2𝑥
]  
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Padasalai
= [ 𝑐𝑜𝑠2𝑥 − 𝑠𝑖𝑛2𝑥 −𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥

𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 𝑐𝑜𝑠2𝑥 − 𝑠𝑖𝑛2𝑥
] = [

cos 2𝑥 − sin 2𝑥
sin 2𝑥 cos 2𝑥

]  

15. 𝐴 [
5 3

−1 −2
] = [

14 7
7 7

] vdpy;, 𝐴 −I fhz;f.                             

𝐴 [
5 3

−1 −2
] = [

14 7
7 7

] ⟹ 𝐴𝐵 = [
14 7
7 7

] ⟹ 𝐴 = [
14 7
7 7

]𝐵−1 → (1)  

𝐵 = [
5 3

−1 −2
] ⟹ |𝐵| = −10 + 3 = −7 ; 𝑎𝑑𝑗 𝐵 = [

−2 −3
1 5

]  

𝐵−1 =
1

|𝐵|
𝑎𝑑𝑗𝐵 ⟹ 𝐵−1 =

1

−7
[
−2 −3
1 5

]  

(1) ⟹ 𝐴 = [
14 7
7 7

]
1

−7
[
−2 −3
1 5

] = −
1

7
[
−28 + 7 −42 + 35
−14 + 7 −21 + 35

]  

= −
1

7
[
−21 −7
−7 14

] = [
3 1
1 −2

]            

∴ 𝐴 = [
3 1
1 −2

] 

16. [
1 2 3
2 1 4
3 0 5

] vd;w mzpia VWgb tbtj;jpw;F khw;wp mzpj;juk; fhz;f.   

 𝐴 = [
1 2 3
2 1 4
3 0 5

]~ [
1 2 3
0 −3 −2
0 −6 −4

]
𝑅2 → 𝑅2 − 2𝑅1

𝑅3 → 𝑅3 − 3𝑅1
   

~[
1 2 3
0 −3 −2
0 0 0

]𝑅3 → 𝑅3 − 2𝑅2  

filrp rkhd mzpahdJ VWgb tbtj;jpy; cs;sJ kw;Wk; G+r;rpakw;w 
epiufspd; vz;zpf;if 2. vdNt 𝜌(𝐴) = 2 

17. 𝐴 = [
0 5

−1 6
] vd;w G+r;rpakw;wf; Nfhit mzpf;F fh];-N[hh;ld; ePf;fy; 

Kiw %yk; Neh;khW fhz;f.  

[𝐴|𝐼2] = (
0 5

−1 6
|
1 0
0 1

) ~(
−1 6
0 5

|
0 1
1 0

)𝑅1 ↔ 𝑅2  

~(
1 −6
0 5

|
0 −1
1 0

)𝑅1 → (−)𝑅1  

~(
1 −6
0 1

|
0 −1
1

5
0 )𝑅2 →

1

5
𝑅2  

~(
1 0
0 1

|

6

5
−1

1

5
0

)𝑅1 → 𝑅1 + 6𝑅2   

= [𝐼2|𝐴
−1]     

⟹ 𝐴−1 = [

6

5
−1

1

5
0

] =
1

5
[
6 −5
1 0

]   

18. [
1 −2 3
2 4 −6
5 1 −1

] vDk; mzpf;F rpw;wzpf;Nfhitia gad;gLj;jp 

mzpj;juk; fhz;f 

𝐴 = [
1 −2 3
2 4 −6
5 1 −1

] vd;f. A –d; thpir 3 × 3. vdNt  𝜌(𝐴) ≤ 𝑚𝑖𝑛{3,3} = 3 

|𝐴| = 1(−4 + 6) − (−2)(−2 + 30) + 3(2 − 20) = 2 + 56 − 54 = 4 ≠ 0  
∴ 𝜌(𝐴) = 3 

19. [

1 2 −1
3 −1 2
1
1

−2
−1

3
1

] vd;w mzpf;F VWgb tbtj;ijg; gad;gLj;jp mzpj;juk; 

fhz;f. 

𝐴 = [

1 2 −1
3 −1 2
1
1

−2
−1

3
1

]  ~ [

1 2 −1
0 −7 5
0
0

−4
−3

4
2

]
𝑅2 → 𝑅2 − 3𝑅1

𝑅3 → 𝑅3 − 𝑅1

𝑅4 → 𝑅4 − 𝑅1

  

~[

1 2 −1
0 −7 5
0
0

0
0

8
−4

]
𝑅3 → 7𝑅3 − 4𝑅2

𝑅4 → 4𝑅4 − 3𝑅3
           

 ~[

1 2 −1
0 −7 5
0
0

0
0

8
0

]𝑅4 → 𝑅4 + 2𝑅3  

filrp rkhd mzpahdJ VWgb tbtj;jpy; cs;sJ kw;Wk; G+r;rpakw;w 
epiufspd; vz;zpf;if 3. vdNt 𝜌(𝐴) = 3. 

20. [2 −1
5 −2

] vd;w mzpf;F fh];-N[hh;ld; ePf;fy; Kiwiag; gad;gLj;jp 
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Padasalai

Neh;khW fhz;f. 

[𝐴|𝐼2] = (
2 −1
5 −2

|
1 0
0 1

) ~(
1 −

1

2

5 −2
|
1

2
0

0 1
)𝑅2 →

1

2
𝑅2  

~(
1 −

1

2

0
1

2

|

1

2
0

−
5

2
1
)𝑅2 → 𝑅2 − 5𝑅1  

~(
1 −

1

2

0 1
|

1

2
0

−5 2
)𝑅2 → 2𝑅2  

~(
1 0
0 1

|
−2 1
−5 2

)𝑅1 → 𝑅1 +
1

2
𝑅2   

= [𝐼2|𝐴
−1]  

⟹ 𝐴−1 = [
−2 1
−5 2

]  

21.gpd;tUk; Nehpar; rkd;ghLfspd; njhFg;ig fpuhkhpd; tpjpg;gb jPh;f;f: 
3

𝑥
+ 2𝑦 = 12 ,

2

𝑥
+ 3𝑦 = 13  

Let 
1

𝑥
= 𝑎, 𝑦 = 𝑏 ⟹ 3𝑎 + 2𝑏 = 12 ; 2𝑎 + 3𝑏 = 13 

∆= |
3 2
2 3

| = 9 − 4 = 5                                     ∆𝑎= |
12 2
13 3

| = 36 − 26 = 10  

∆𝑦= |
3 12
2 13

| = 39 − 24 = 15                      

 𝑎 =
∆𝑎

∆
=

10

5
= 2 ⟹ 𝑥 =

1

𝑎
⟹ 𝑥 =

1

2
      ;      𝑏 =

∆𝑏

∆
=

15

5
= 3 ⟹ 𝑦 = 3   

jPh;T: (𝑥, 𝑦) = (
1

2
, 3) 

2.fyg;ngz;fs; 
2 kjpg;ngz; tpdhf;fs; 

1.RUf;Ff:   
(i) i7 (ii)i1729 (iii)i−1924 + i2018 (iv)∑ in102

n=1  (v) i. i2. i3. i4 … . . i40  
(i) i7 = 𝑖4. 𝑖3 = 1(−𝑖) = −𝑖  
(ii)i1729 = 𝑖1728. 𝑖1 = 1(𝑖) = 𝑖  
(iii)i−1924 + i2018 = i−1924𝑖0 + i2016𝑖2 = 1 + (−1) = 0  
(iv)∑ in102

n=1 = 𝑖1 + 𝑖2 + 𝑖3 + ⋯ .+𝑖102  
= (𝑖1 + 𝑖2 + 𝑖3 + 𝑖4) + (𝑖1 + 𝑖2 + 𝑖3 + 𝑖4) + ⋯ .+(𝑖1 + 𝑖2 + 𝑖3 + 𝑖4) + 𝑖1 + 𝑖2 
= 0 + 0 + ⋯ .+0 + 𝑖 − 1  
= −1 + 𝑖  

(v) i. i2. i3. i4 … . . i40 = 𝑖
40×41

2 = 𝑖820 = 𝑖0 = 1  
2.RUf;Ff: 𝑖1947 + 𝑖1950 
1947 ÷ 4 = 4(486) + 3 ; 1950 = 4(487) + 2  
𝑖1947 + 𝑖1950 = (𝑖4)486(𝑖)3 + (𝑖4)487(𝑖)2 = −𝑖 − 1 = −1 − 𝑖  
3.RUf;Ff: 𝑖1948 − 𝑖−1869 
1948 ÷ 4 = 4(487) + 0 ; 1869 ÷ 4 = 4(467) + 1  

𝑖1948 − 𝑖−1869 = 𝑖1948 −
1

𝑖1869
= (𝑖4)487(𝑖)0 −

1

(𝑖4)467𝑖1
= 1 −

1

𝑖
= 1 − (

1

𝑖
×

−𝑖

−𝑖
)  

= 1 − (
−𝑖

−𝑖2
) = 1 + 𝑖  (∵ −𝑖2 = 1) 

4.RUf;Ff: ∑ 𝑖𝑛12
𝑛=1  

∑ 𝑖𝑛12
𝑛=1 = 𝑖1 + 𝑖2 + 𝑖3 + 𝑖4 + 𝑖5 + 𝑖6 + 𝑖7 + +𝑖8 + 𝑖9 + 𝑖10 + 𝑖11 + 𝑖12  
= 𝑖1 + 𝑖2 + 𝑖3 + 𝑖4 + 𝑖4𝑖 + (𝑖2)3 + (𝑖2)3𝑖 + (𝑖2)4 + (𝑖3)3 + (𝑖2)5 + (𝑖2)5𝑖

+ (𝑖2)6 
= 𝑖 − 1 − 𝑖 + 1 + 𝑖 − 1 − 𝑖 + 1 + 𝑖 − 1 − 𝑖 + 1  
= 0  

5.RUf;Ff: 𝑖59 +
1

𝑖59
 

59 ÷ 4 = 4(14) + 3  

𝑖59 +
1

𝑖59
= (𝑖4)14𝑖3 +

1

(𝑖4)14𝑖3
 = −𝑖 +

1

−𝑖
= 𝑖 +

1

−𝑖

𝑖

𝑖
 = −𝑖 +

𝑖

1
= 𝑖 − 𝑖 = 0 

6.RUf;Ff: 𝑖. 𝑖2. 𝑖3. 𝑖4 … . . 𝑖2000 

= 𝑖(1+2+3…..+2000)  

= 𝑖
2000×2001

2  = 𝑖1000×2001 = 𝑖1000. 𝑖2001  
= (𝑖4)250(𝑖4)500𝑖1                  (∵ 2001 ÷ 4 = 4(500) + 1) 
= 1.1. 𝑖  = 𝑖            
7.RUf;Ff: ∑ 𝑖𝑛+5010

𝑛=1  
∑ 𝑖𝑛+5010

𝑛=1 = 𝑖51 + 𝑖52 + 𝑖53 + ⋯+ 𝑖60  
= 𝑖50(𝑖1 + 𝑖2 + 𝑖3 + 𝑖4 + 𝑖5 + 𝑖6 + 𝑖7 + 𝑖8 + 𝑖9 + 𝑖10)  
= (𝑖4)12𝑖2(𝑖 − 1 − 𝑖 + 1 + 𝑖 − 1 − 𝑖 + 1 + 𝑖 − 1)   
= −1(𝑖 − 1) = 1 − 𝑖 

8. 
𝑧+3

𝑧−5𝑖
=

1+4𝑖

2
 vdpy; fyg;ngz; 𝑧 −I nrt;tf tbtpy; fhz;f. 

𝑧+3

𝑧−5𝑖
=

1+4𝑖

2
  ⟹ 2(𝑧 + 3) = (1 + 4𝑖)(𝑧 − 5𝑖)  

⟹ 2𝑧 + 6 = 𝑧 − 5𝑖 + 4𝑧𝑖 − 20𝑖2  
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Padasalai
⟹ 2𝑧 − 𝑧 − 4𝑧𝑖 = −5𝑖 + 20 − 6   
⟹ 𝑧 − 4𝑧𝑖 = 14 − 5𝑖  
⟹ 𝑧(1 − 4𝑖) = 14 − 5𝑖  

⟹ 𝑧 =
14−5𝑖

1−4𝑖
                                                            

z1

z2
=

𝑎+𝑖𝑏

𝑐+𝑖𝑑
= [

𝑎𝑐+𝑏𝑑

𝑐2+𝑑2
] + 𝑖 [

𝑏𝑐−𝑎𝑑

𝑐2+𝑑2
]  

= [
14+20

12+(−4)2
] + 𝑖 [

−5+56

12+(−4)2
] =

34

17
+ 𝑖

51

17
= 2 + 3𝑖   

9. 𝑧1 = 3 − 2𝑖 kw;Wk; 𝑧2 = 6 + 4𝑖 vdpy;  
z1

z2
− I nrt;tf tbtpy; fhz;f. 

z1

z2
=

3−2𝑖 

6+4𝑖
=

3−2𝑖 

6+4𝑖
×

6−4𝑖

6−4𝑖
=

18−12𝑖−12𝑖−8

62+42
=

10−24𝑖

52
 =

2(5−12𝑖)

52
=

5−12𝑖

26
 

10. 𝑧 = (2 + 3𝑖)(1 − 𝑖) vdpy;  𝑧−1 − If; fhz;f. 
𝑧 = (2 + 3𝑖)(1 − 𝑖) = 2 − 2𝑖 + 3𝑖 − 3𝑖2 = 2 + 𝑖 + 3 = 5 + 𝑖  

𝑧−1 = (
𝒙

𝒙𝟐+𝒚𝟐) + 𝒊 (−
𝒚

𝒙𝟐+𝒚𝟐) = (
𝟓

𝟓𝟐+𝟏𝟐) + i (−
1

52+12) =
5

26
−

1

26
I  

11. 𝑧 = 5 − 2𝑖  kw;Wk; 𝑤 = −1 + 3𝑖 vdf;nfhz;L fPo;f;fhz;gitfspd; 
kjpg;Gfisf; fhz;f. 
(𝑖)𝑧 + 𝑤  (𝑖𝑖)𝑧 − 𝑖𝑤  (𝑖𝑖𝑖)2𝑧 + 3𝑤   (𝑖𝑣)𝑧𝑤   
(𝑖)𝑧 + 𝑤 = 5 − 2𝑖 − 1 + 3𝑖 = 4 + 𝑖  
(𝑖𝑖)𝑧 − 𝑖𝑤 = 5 − 2𝑖 − 𝑖(−1 + 3𝑖) = 5 − 2𝑖 + 𝑖 − 3𝑖2 = 5 − 2𝑖 + 𝑖 + 3  

= 8 − 𝑖    
(𝑖𝑖𝑖)2𝑧 + 3𝑤 = 2(5 − 2𝑖  ) + 3(−1 + 3𝑖) = 10 − 4𝑖 − 3 + 9𝑖 = 7 + 5𝑖  
(𝑖𝑣) 𝑧1𝑧2 = (𝑎𝑐 − 𝑏𝑑) + 𝑖(𝑎𝑑 + 𝑏𝑐); 𝑎 = 5, 𝑏 = −2, 𝑐 = −1, 𝑑 = 3  
 𝑧𝑤 = (5 − 2𝑖)(−1 + 3𝑖) = [(5)(−1) − (−2)(3)] + 𝑖[(5)(3) + (−2)(−1)] 

= [−5 + 6] + 𝑖[15 + 2] = 1 + 17𝑖 
12.fPo;f;fhz;gtw;iw nrt;tf tbtpy; vOJf: 

(𝑖)(5 + 9𝑖) + (2 − 4𝑖)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅     (𝑖𝑖)
10−5𝑖

6+2𝑖
  (𝑖𝑖𝑖)3�̅� +

1

2−𝑖
  

(𝑖)(5 + 9𝑖) + (2 − 4𝑖)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ = 5 + 9𝑖̅̅ ̅̅ ̅̅ ̅̅ + 2 − 4𝑖̅̅ ̅̅ ̅̅ ̅̅ = 5 − 9𝑖 + 2 + 4𝑖 = 7 − 5𝑖  

(𝑖𝑖)
10−5𝑖

6+2𝑖
=

10−5𝑖

6+2𝑖
×

6−2𝑖

6−2𝑖
=

60−20𝑖−30𝑖+10𝑖2

62+22
  

=
60−50𝑖−10

40
=

50−50𝑖

40
=

5

4
−

5

4
𝑖  

(𝑖𝑖𝑖)3�̅� +
1

2−𝑖
= −3𝑖 +

1

2−𝑖
×

2+𝑖

2+𝑖
= −3𝑖 +

2+𝑖

22+12
= −3𝑖 +

2

5
+

1

5
𝑖  

=
2

5
+

−15𝑖 + 𝑖

5
=

2

5
−

14

5
𝑖 

13. z = x + iy vdpy;fPo;f;fhz;gitfspd; nrt;tf tbtpidf; fhz;f.  

(𝑖)𝑅𝑒 (
1

𝑧
)                     (𝑖𝑖)𝑅𝑒(𝑖𝑧̅)                (𝑖𝑖𝑖)𝐼𝑚(3𝑧 + 4𝑧̅ − 4𝑖)  

(𝑖)
1

𝑧
=

1

x+iy
×

x−iy

x−iy
=

x−iy

𝑥2+𝑦2
=

𝑥

𝑥2+𝑦2
−

𝑦

𝑥2+𝑦2
𝑖 ⟹ 𝑅𝑒 (

1

𝑧
) =

𝑥

𝑥2+𝑦2
   (or) 

∴ 𝑅𝑒 (
1

𝑧
) = 𝑅𝑒(𝑧−1) = 𝑅𝑒 (

𝑥

𝑥2+𝑦2
−

𝑦

𝑥2+𝑦2
𝑖 ) =

𝑥

𝑥2+𝑦2
  

(𝑖𝑖)𝑖𝑧̅ = 𝑖(x + iy̅̅ ̅̅ ̅̅ ̅̅ ) = 𝑖(𝑥 − 𝑖𝑦) = 𝑖𝑥 − 𝑖2𝑦 = 𝑦 + 𝑖𝑥  
∴ 𝑅𝑒(𝑖𝑧̅) = 𝑅𝑒(−𝑦 + 𝑖𝑥) = 𝑦  
(𝑖𝑖𝑖)3𝑧 + 4𝑧̅ − 4𝑖 = 3(x + iy) + 4x + iy̅̅ ̅̅ ̅̅ ̅̅ − 4𝑖 = 3𝑥 + 3𝑦𝑖 + 4(𝑥 − 𝑖𝑦) − 4𝑖  
= 3𝑥 + 3𝑦𝑖 + 4𝑥 − 4𝑦𝑖 − 4𝑖 = 7𝑥 − 𝑦𝑖 − 4𝑖 = 7𝑥 + 𝑖(−𝑦 − 4)  

∴ 𝐼𝑚(3𝑧 + 4𝑧̅ − 4𝑖) = 𝐼𝑚(7𝑥 + 𝑖(−𝑦 − 4)) = −𝑦 − 4 

14.fPo;f;fhz;gitfspd; kjpg;Gfisf; fhz;f: (𝑖) |
2+𝑖

−1+2𝑖
|   

 (𝑖𝑖)|(1 + 𝑖)̅̅ ̅̅ ̅̅ ̅̅ ̅(2 + 3𝑖)(4𝑖 − 3)|   (𝑖𝑖𝑖) |
𝑖(2+𝑖)3

(1+𝑖)2
| 

(𝑖) |
2+𝑖

−1+2𝑖
| =

√22+12

√(−1)2+22
=

√5

√5
= 1  

(𝑖𝑖)|(1 + 𝑖)̅̅ ̅̅ ̅̅ ̅̅ ̅(2 + 3𝑖)(4𝑖 − 3)| = |1 − 𝑖||2 + 3𝑖||−3 + 4𝑖|  

= √12 + (−1)2. √22 + 32. √(−3)2 + 42  

= √2.√13.√25  

= 5√26  

(𝑖𝑖𝑖) |
𝑖(2+𝑖)3

(1+𝑖)2
| =

|𝑖||2+𝑖|3

|1+𝑖|2
=

√12.(√22+12)
3

(√12+12)
2 =

1.√5
3

2
=

5√5

2
  

3 kjpg;ngz; tpdhf;fs; 
1.(2 + 𝑖)𝑥 + (1 − 𝑖)𝑦 + 2𝑖 − 3 kw;Wk; 𝑥 + (−1 + 2𝑖)𝑦 + 1 + 𝑖 Mfpa 
fyg;ngz;fs; rkk; vdpy; 𝑥 kw;Wk;  𝑦 −d; kjpg;Gfisf; fhz;f. 
(2 + 𝑖)𝑥 + (1 − 𝑖)𝑦 + 2𝑖 − 3 = 𝑥 + (−1 + 2𝑖)𝑦 + 1 + 𝑖  
⟹ 2𝑥 + 𝑖𝑥 + 𝑦 − 𝑦𝑖 + 2𝑖 − 3 = 𝑥 − 𝑦 + 2𝑦𝑖 + 1 + 𝑖  
⟹ (2𝑥 + 𝑦 − 3) + 𝑖(𝑥 − 𝑦 + 2) = (𝑥 − 𝑦 + 1) + 𝑖(2𝑦 + 1)  
,UGwKk; nka; kw;Wk; fw;gid gFjpfis rkd;gLj;jTk;, 
2𝑥 + 𝑦 − 3 = 𝑥 − 𝑦 + 1 ⟹ 𝑥 + 2𝑦 = 4 → (1)  
𝑥 − 𝑦 + 2 = 2𝑦 + 1 ⟹ 𝑥 − 3𝑦 = −1 → (2)  
rkd; (1), (2) −Ij; jPh;f;f, 𝑥 = 2 , 𝑦 = 1 

2. 𝑧 = 2 + 3𝑖 vdf;nfhz;L fPo;f;fhZk; fyg;ngz;fis Mh;fz;l; jsj;jpy; 
Fwpf;f. 
(𝑖)𝑧, 𝑖𝑧 kw;Wk;  𝑧 + 𝑖𝑧     (𝑖𝑖)𝑧, −𝑖𝑧 kw;Wk; 𝑧 − 𝑖𝑧   
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(𝑖)𝑧 = 2 + 3𝑖 = (2,3)  
𝑖𝑧 = 𝑖(2 + 3𝑖) = 2𝑖 + 3𝑖2 = −3 + 2𝑖 = (−3,2)  
𝑧 + 𝑖𝑧 =  2 + 3𝑖 + 𝑖(2 + 3𝑖) = 2 + 3𝑖 − 3 + 2𝑖 = −1 + 5𝑖 = (−1,5)  

 
(𝑖𝑖)𝑧 = 2 + 3𝑖 = (2,3)  
−𝑖𝑧 = −𝑖(2 + 3𝑖) = −2𝑖 − 3𝑖2 = 3 − 2𝑖 = (3,−2)  
𝑧 − 𝑖𝑧 =  2 + 3𝑖 − 𝑖(2 + 3𝑖) = 2 + 3𝑖 + 3 − 2𝑖 = 5 + 𝑖 = (5,1)  

 
3. (3 − 𝑖)𝑥 − (2 − 𝑖)𝑦 + 2𝑖 + 5 kw;Wk;   2𝑥 + (−1 + 2𝑖)𝑦 + 3 + 2𝑖 Mfpa 
fyg;ngz;fs; rkk; vdpy; 𝑥 kw;Wk;  𝑦 −d; kjpg;Gfisf; fhz;f. 
𝑧1 = (3 − 𝑖)𝑥 − (2 − 𝑖)𝑦 + 2𝑖 + 5  
= 3𝑥 − 𝑥𝑖 − 2𝑦 + 𝑦𝑖 + 2𝑖 + 5  
= (3𝑥 − 2𝑦 + 5) + 𝑖(−𝑥 + 𝑦 + 2)  
𝑧2 = 2𝑥 + (−1 + 2𝑖)𝑦 + 3 + 2𝑖  
= 2𝑥 − 𝑦 + 2𝑦𝑖 + 3 + 2𝑖  
= (2𝑥 − 𝑦 + 3) + 𝑖(2𝑦 + 2)  
juT : 𝑧1 = 𝑧2 ⟹ (3𝑥 − 2𝑦 + 5) + 𝑖(−𝑥 + 𝑦 + 2) = (2𝑥 − 𝑦 + 3) + 𝑖(2𝑦 + 2)  
,UGwKk; nka; kw;Wk; fw;gid gFjpfis rkd;gLj;j, 
3𝑥 − 2𝑦 + 5 = 2𝑥 − 𝑦 + 3  
3𝑥 − 2𝑦 + 5 − 2𝑥 + 𝑦 − 3 = 0  

𝑥 − 𝑦 = −2 → (1) 

−𝑥 + 𝑦 + 2 = 2𝑦 + 2  
−𝑥 + 𝑦 + 2 − 2𝑦 − 2 = 0  
−𝑥 − 𝑦 = 0 → (2)  

(1) + (2) ⟹ −2𝑦 = −2 ⟹ 𝑦 = 1     

𝑦 = −1 vd rkd; (1)-y; gpujpapLf ⟹ 𝑥 − 1 = −2 ⟹ 𝑥 = −1  
4. 𝑧1 = 1 − 3𝑖, 𝑧2 = −4𝑖 kw;Wk;  𝑧3 = 5 vdpy; fPo;f;fhz;gitfis epWTf.  
(𝑖)(𝑧1 + 𝑧2) + 𝑧3 = 𝑧1 + (𝑧2 + 𝑧3)                  (𝑖𝑖)(𝑧1𝑧2)𝑧3 = 𝑧1(𝑧2𝑧2)  

(𝑖)(𝑧1 + 𝑧2) + 𝑧3 = (1 − 3𝑖 − 4𝑖) + 5 = 1 − 7𝑖 + 5 = 6 − 7𝑖 → (1)  
𝑧1 + (𝑧2 + 𝑧3) = 1 − 3𝑖 + (−4𝑖 + 5) = 1 − 3𝑖 − 4𝑖 + 5 = 6 − 7𝑖 → (2)  
(1) , (2) ,y; ,Ue;J,  (𝑧1 + 𝑧2) + 𝑧3 = 𝑧1 + (𝑧2 + 𝑧3) 
(𝑖𝑖)(𝑧1𝑧2)𝑧3 = [(1 − 3𝑖)(−4𝑖)]5 = (−4𝑖 + 12𝑖2)5  
= (−4𝑖 − 12)5 = −60 − 20𝑖 → (1)  
𝑧1(𝑧2𝑧2) = (1 − 3𝑖)[(−4𝑖)(5)] = (1 − 3𝑖)[−20𝑖]  
= −20𝑖 + 60𝑖2 = −60 − 20𝑖 → (2)  
(1) , (2) ,y; ,Ue;J,   (𝑧1𝑧2)𝑧3 = 𝑧1(𝑧2𝑧2) 

5. 𝑧1 = 3, 𝑧2 = −7𝑖 kw;Wk;   𝑧3 = 5 + 4𝑖 vdpy; fPo;f;fhz;gitfis epWTf.  
(𝑖)𝑧1. (𝑧2 + 𝑧3) = 𝑧1𝑧2 + 𝑧1𝑧3    (𝑖𝑖)(𝑧1 + 𝑧2). 𝑧3 = 𝑧1𝑧3 + 𝑧2𝑧3  
(𝑖)𝑧1. (𝑧2 + 𝑧3) = 3(−7𝑖 + 5 + 4𝑖) = 3(5 − 3𝑖) = 15 − 9𝑖 → (1)  
𝑧1𝑧2 + 𝑧1𝑧3 = (3)(−7𝑖) + (3)(5 + 4𝑖) = −21𝑖 + 15 + 12𝑖 = 15 − 9𝑖 → (2)  
(1) , (2) ,y; ,Ue;J,   𝑧1. (𝑧2 + 𝑧3) = 𝑧1𝑧2 + 𝑧1𝑧3     
(𝑖𝑖)(𝑧1 + 𝑧2). 𝑧3 = (3 − 7𝑖)(5 + 4𝑖)  
= 15 + 12𝑖 − 35𝑖 − 28𝑖2 = 15 + 12𝑖 − 35𝑖 + 28 = 43 − 23𝑖 → (1)  
𝑧1𝑧3 + 𝑧2𝑧3 = (3)(5 + 4𝑖) + (−7𝑖)(5 + 4𝑖)  
= 15 + 12𝑖 − 35𝑖 − 28𝑖2 = 15 + 12𝑖 − 35𝑖 + 28 = 43 − 23𝑖 → (2)  
(1) , (2) ,y; ,Ue;J,  (𝑧1 + 𝑧2). 𝑧3 = 𝑧1𝑧3 + 𝑧2𝑧3 

6. 𝑧1 = 2 + 5𝑖, 𝑧2 = −3 − 4𝑖 kw;Wk;   𝑧3 = 1 + 𝑖  𝑧1, 𝑧2 kw;Wk; 𝑧3 Mfpatw;wpd; 
$l;ly; kw;Wk; ngUf;fy; Neh;khWfisf; fhz;f. 
𝑧1 = 2 + 5𝑖 –d; $l;ly; Neh;khW −𝑧1 = −2 − 5𝑖 MFk;. 
 𝑧2 = −3 − 4𝑖 –d; $l;ly; Neh;khW - 𝑧2 = 3 + 4𝑖 MFk;. 
𝑧3 = 1 + 𝑖 –d; $l;ly; Neh;khW −𝑧3 = −1 − 𝑖 MFk;. 

z = x + iy –d; ngUf;fy;; Neh;khW z−1 = (
x

x2+y2) + i (−
y

x2+y2) 

𝑧1 = 2 + 5𝑖 –d; ngUf;fy;; Neh;khW z1
−1 = (

2

22+52) + i (−
5

22+52) =
2

29
−

5

29
𝑖 

𝑧2 = −3 − 4𝑖 –d; ngUf;fy;; Neh;khW 

𝑧2
−1 = (

−3

(−3)2+(−4)2
) + i (−

−4

(−3)2+(−4)2
) = −

3

25
+

4

25
𝑖  

𝑧3 = 1 + 𝑖 –d; ngUf;fy;; Neh;khW z−1 = (
1

12+12) + i (−
1

12+12) =
1

2
−

1

2
𝑖 

7. 
3+4𝑖

5−12𝑖
−I x + iy tbtpy; vOJf. ,jpypUe;J nka; kw;Wk; fw;gid 

gFjpfisf; fhz;f. 

                                   
z1

z2
=

𝑎+𝑖𝑏

𝑐+𝑖𝑑
= [

𝑎𝑐+𝑏𝑑

𝑐2+𝑑2
] + 𝑖 [

𝑏𝑐−𝑎𝑑

𝑐2+𝑑2
]   
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3+4𝑖

5−12𝑖
= [

15−48

52+(−12)2
] + 𝑖 [

20+36

52+(−12)2
] =

−33+56𝑖

169
= −

33

169
+

56

169
𝑖   

nka; gFjp = −
33

169
  ,  fw;gidg; gFjp =

56

169
 

8. 𝑧1 = 3 + 4𝑖 , 𝑧2 = 5 − 12𝑖 kw;Wk;  𝑧3 = 6 + 8𝑖 vdpy;  |𝑧1|, |𝑧2|, |𝑧3|, |𝑧1 +
𝑧2|, |𝑧2 − 𝑧3|  kw;Wk; |𝑧1 + 𝑧3| Mfpatw;wpd; kjpg;Gfisf; fhz;f. 

|𝑧1| = √32 + 42 = √25 = 5  

|𝑧2| = √52 + (−12)2 = √169 = 13  

|𝑧3| = √62 + 82 = √100 = 10  

|𝑧1 + 𝑧2| = |3 + 4𝑖 + 5 − 12𝑖| = |8 − 8𝑖| = √82 + (−8)2 = √2 × 64 = 8√2  

|𝑧2 − 𝑧3| = |5 − 12𝑖 − (6 + 8𝑖)| = |−1 − 20𝑖| = √(−1)2 + (−20)2 = √401  

|𝑧1 + 𝑧3| = |3 + 4𝑖 + 6 + 8𝑖| = |9 + 12𝑖| = √92 + 122 = √225 = 15  
9. 𝑧1, 𝑧2 kw;Wk; 𝑧3  Mfpa fyg;ngz;fs; |𝑧1| = |𝑧2| = |𝑧3| = |𝑧1 + 𝑧2 + 𝑧3| =

1 vd;wthW ,Ue;jhy;;  |
1

𝑧1
+

1

𝑧2
+

1

𝑧3
| −d; kjpg;igf; fhz;f. 

|𝑧1| = 1 ⟹ |𝑧1|
2 = 1 ⟹ 𝑧1𝑧1̅ = 1 ⟹ 𝑧1̅ =

1

𝑧1
                                        

|𝑧2| = 2 ⟹ |𝑧2|
2 = 1 ⟹ 𝑧2𝑧2̅ = 1 ⟹ 𝑧2̅ =

1

𝑧2
  

|𝑧3| = 3 ⟹ |𝑧3|
2 = 1 ⟹ 𝑧3𝑧3̅ = 1 ⟹ 𝑧3̅ =

1

𝑧3
   

|
1

𝑧1
+

1

𝑧2
+

1

𝑧3
| = |𝑧1̅ + 𝑧2̅ + 𝑧3̅| = |𝑧1 + 𝑧2 + 𝑧3̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ | = |𝑧1 + 𝑧2 + 𝑧3| = 1  

10. |𝑧| = 2 vdpy; 3 ≤ |𝑧 + 3 + 4𝑖| ≤ 7 vdf;fhl;Lf. 
𝑧1 = 𝑧 kw;Wk; 𝑧2 = 3 + 4𝑖 vd;f. 

||𝑧1| − |𝑧2|| ≤ |𝑧1 + 𝑧2| ≤ |𝑧1| + |𝑧2|  

⟹ |2 − √32 + 42| ≤ |𝑧 + 3 + 4𝑖| ≤ 2 + √32 + 42  

⟹ |2 − √25| ≤ |𝑧 + 3 + 4𝑖| ≤ 2 + √25  

⟹ |2 − 5| ≤ |𝑧 + 3 + 4𝑖| ≤ 2 + 5  
⟹ |−3| ≤ |𝑧 + 3 + 4𝑖| ≤ 7   
⟹ 3 ≤ |𝑧 + 3 + 4𝑖| ≤ 7  
11. 6 − 8𝑖 th;f;f%yk; fhz;f. 

√𝑎 + 𝑖𝑏 = ±(√
|𝑧| + 𝑎

2
+ 𝑖

𝑏

|𝑏|
√

|𝑧| − 𝑎

2
)  

𝑎 = 6, 𝑏 = −8, |𝑧| = √62 + (−8)2 = √100 = 10  

√6 + 8𝑖     = ±(√
10+6

2
− 𝑖

8

8
√

10−6

2
) = ±(√8 − 𝑖√2) = ±(2√2 − 𝑖√2)   

12. 10 − 8𝑖, 11 + 6𝑖  Mfpa Gs;spfspy; vg;Gs;sp 1 + 𝑖 −f;F kpf 
mUfhikapy; ,Uf;Fk;? 

𝑧1 kw;Wk; 𝑧2 −f;F ,ilNa cs;s J}uk;= √(𝑥1 − 𝑥2)
2 + (𝑦1 − 𝑦2)

2 
𝑧 = 1 + 𝑖, 𝑧1 = 10 − 8𝑖  

𝑧 𝑧1 = √(1 − 10)2 + (1 + 8)2 = √81 + 81 = √162 = √2 × 81 = 9√2  
𝑧 = 1 + 𝑖, 𝑧2 = 11 + 6𝑖  

𝑧 𝑧2 = √(1 − 11)2 + (1 − 6)2 = √100 + 125 = √125 = √5 × 25 = 5√5  

5√5 < 9√2 .vdNt  11 + 6𝑖 MdJ 1 + 𝑖 −f;F kpf mUfhikapy; ,Uf;Fk;. 
13. |𝑧| = 3 vdpy; 7 ≤ |𝑧 + 6 − 8𝑖| ≤ 13 vdf;fhl;Lf. 
 𝑧1 = 𝑧 kw;Wk; 𝑧2 = 6 − 8𝑖 vd;f. 

||𝑧1| − |𝑧2|| ≤ |𝑧1 + 𝑧2| ≤ |𝑧1| + |𝑧2|  

⟹ |3 − √62 + 82| ≤ |𝑧 + 6 − 8𝑖| ≤ 3 + √62 + 82  

⟹ |3 − √100| ≤ |𝑧 + 6 − 8𝑖| ≤ 3 + √100  

⟹ |3 − 10| ≤ |𝑧 + 6 − 8𝑖| ≤ 3 + 10  
⟹ |−7| ≤ |𝑧 + 6 − 8𝑖| ≤ 13  
⟹ 7 ≤ |𝑧 + 6 − 8𝑖| ≤ 13  
14. |𝑧| = 1 vdpy;  2 ≤ |𝑧2 − 3| ≤ 4 vdf;fhl;Lf. 
 𝑧1 = 𝑧2  kw;Wk;  𝑧2 = −3 vd;f. 

||𝑧1| − |𝑧2|| ≤ |𝑧1 + 𝑧2| ≤ |𝑧1| + |𝑧2|  

⟹ ||𝑧|2 − |−3|| ≤ |𝑧2 − 3| ≤ |𝑧|2 + |−3|  

⟹ |12 − 3| ≤ |𝑧2 − 3| ≤ 12 + 3  
⟹ |−2| ≤ |𝑧2 − 3| ≤ 4  
⟹ 2 ≤ |𝑧2 − 3| ≤ 4  
15. 𝑧3 + 2𝑧̅ = 0 vd;w rkd;ghl;bw;F Ie;J jPh;Tfs; ,Uf;Fk; vd epWTf.  
𝑧3 + 2𝑧̅ = 0  
⟹ 𝑧3 = −2𝑧̅  
⟹ |𝑧3| = |−2||𝑧̅|  
⟹ |𝑧3| = 2|𝑧|   
⟹ |𝑧|3 − 2|𝑧| = 0  
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⟹ |𝑧|(|𝑧|2 − 2) = 0  

⟹ |𝑧| = 0 ⟹ 𝑧 = 0 vd;gJ xU jPh;T, 

 

|𝑧|2 − 2 = 0 ⟹ 𝑧𝑧̅ − 2 = 0 ⟹ 𝑧̅ =
2

𝑧
    

 𝑧̅ =
2

𝑧
  vd 𝑧3 + 2𝑧̅ = 0 ,y; gpujpapLf, 

⟹ 𝑧3 + 2(
2

𝑧
) = 0 ⟹ 𝑧4 + 4 = 0 ,jw;F ehd;F jPh;Tfs; ,Uf;Fk;.  

vdNt 𝑧3 + 2𝑧̅ = 0 −f;F Ie;J jPh;Tfs; ,Uf;Fk;. 

16. fPo;f;fhz;gitfspd; th;f;f%yk; fhz;f :  
(𝑖)4 + 3𝑖  (𝑖𝑖) − 6 + 8𝑖   (𝑖𝑖𝑖) − 5 − 12𝑖. 

√𝑎 + 𝑖𝑏 = ±(√
|𝑧| + 𝑎

2
+ 𝑖

𝑏

|𝑏|
√

|𝑧| − 𝑎

2
)  

(𝑖)4 + 3𝑖  

𝑎 = 4, 𝑏 = 3, |𝑧| = √42 + 32 = √25 = 5  

√4 + 3𝑖 = ±(√
5+4

2
+ 𝑖

3

3
√

5−4

2
) = ±(

3

√2
+ 𝑖

1

√2
)   

(𝑖𝑖) − 6 + 8𝑖     

𝑎 = −6, 𝑏 = 8, |𝑧| = √62 + 82 = √100 = 10  

√−6 + 8𝑖     = ±(√
10−6

2
+ 𝑖

8

8
√

10+6

2
) = ±(√2 + 𝑖√8) = ±(√2 + 𝑖2√2)   

(𝑖𝑖𝑖) − 5 − 12𝑖 4 

𝑎 = −5, 𝑏 = −12, |𝑧| = √52 + 122 = √169 = 13  

√−5 − 12𝑖      = ±(√
13−5

2
+ 𝑖

−12

12
√

13+5

2
) = ±(√4 − 𝑖√9)  = ±(2 − 3𝑖)  

17.gpd;tUk; rkd;ghLfspy; epakg;ghijia fhh;l;Brpad; tbtpy; fhz;f.  
(𝑖)|𝑧| = |𝑧 − 𝑖|    (𝑖𝑖)|2𝑧 − 3 − 𝑖| = 3   
𝑧 = 𝑥 + 𝑖𝑦 vd;f. 

(𝑖)|𝑧| = |𝑧 − 𝑖| ⟹ |𝑥 + 𝑖𝑦| = |𝑥 + 𝑖𝑦 − 𝑖| ⟹ √𝑥2 + 𝑦2 = √𝑥2 + (𝑦 − 1)2  
⟹ 𝑥2 + 𝑦2 = 𝑥2 + (𝑦 − 1)2  
⟹ 𝑥2 + 𝑦2 = 𝑥2 + 𝑦2 − 2𝑦 + 1  
⟹ 2𝑦 − 1 = 0  

(𝑖𝑖)|2𝑧 − 3 − 𝑖| = 3  ⟹ |2(𝑥 + 𝑖𝑦) − 3 − 𝑖| = 3  

⟹ |(2𝑥 − 3) + 𝑖(2𝑦 − 1)| = 3 ⟹ √(2𝑥 − 3)2 + (2𝑦 − 1)2 = 3  
⟹ (2𝑥 − 3)2 + (2𝑦 − 1)2 = 32  
⟹ 4𝑥2 − 12𝑥 + 9 + 4𝑦2 − 4𝑦 − 1 = 9  
⟹ 4𝑥2 + 4𝑦2 − 12𝑥 − 4𝑦 − 1 = 0  
18. gpd;tUk; rkd;ghLfs; tl;lj;ij Fwpf;fpwJ vdf;fhl;Lf. NkYk; ,jd; 
ikak; kw;Wk; Muj;ijf; fhz;f. (𝑖)|𝑧 − 2 − 𝑖| = 3   (𝑖𝑖)|2𝑧 + 2 − 4𝑖| = 2   
(𝑖𝑖𝑖)|3𝑧 − 6 + 12𝑖| = 8   

tl;lj;jpd; rkd;ghL : |𝑧 − 𝑧0| = 𝑟  

(𝑖)|𝑧 − 2 − 𝑖| = 3   ⟹ |𝑧 − (2 + 𝑖)| = 3     
ikak;  = 2 + 𝑖 = (2,1) ;  Muk; = 3 myFfs; 
(𝑖𝑖)|2𝑧 + 2 − 4𝑖| = 2 ⟹ 2 |𝑧 + 1 − 2𝑖| = 2 ⟹ |𝑧 − (−1 + 2𝑖)| = 1  
ikak;  = −1 + 2𝑖 = (−1,2) ;  Muk; = 1myF 

(𝑖𝑖𝑖)|3𝑧 − 6 + 12𝑖| = 8 ⟹ 3|𝑧 − 2 + 4𝑖| = 8 ⟹ |𝑧 − (2 − 4𝑖)| =
8

3
  

ikak;  = 2 − 4𝑖 = (2,−4) ;  Muk; =
8

3
 myFfs; 

19. |𝑧 − 4| = 16 vd;w rkd;ghl;by; 𝑧 = 𝑥 + 𝑖𝑦 − d; epakg;ghijia 
fhh;l;Brpad; tbtpy; fhz;f.  
|𝑧 − 4| = 16 ⟹ |𝑥 + 𝑖𝑦 − 4| = 16   
⟹ |(𝑥 − 4) + 𝑖𝑦| = 16  

⟹ √(𝑥 − 4)2 + 𝑦2 = 16  
,UGwKk; th;f;fg;gLj;j,   
⟹ (𝑥 − 4)2 + 𝑦2 = 162  
⟹ 𝑥2 − 8𝑥 + 16 + 𝑦2 = 256  
⟹ 𝑥2 + 𝑦2 − 8𝑥 − 240 = 0  

20. 𝑧 =
−2

1+𝑖√3
 vdpy; Kjd;ik tPr;R 𝐴𝑟𝑔 𝑧 −If; fhz;f. 

𝑎𝑟𝑔𝑧 = 𝑎𝑟𝑔 (
−2

1+𝑖√3
) = 𝑎𝑟𝑔(−2) − 𝑎𝑟𝑔(1 + 𝑖√3) → (1)  

𝑎𝑟𝑔(−2) = 𝑡𝑎𝑛−1 |
𝑦

𝑥
| = 𝑡𝑎𝑛−1 |

0

−2
| = 0  

−2 ⟹ (−,+), vdNt tPr;rhdJ ,uz;lhtJ fhy;gFjpapy; mikAk;. 
𝜃 = 𝜋 − 𝛼 ⟹ 𝜃 = 𝜋 − 0 = 𝜋  

𝑎𝑟𝑔(1 + 𝑖√3) = 𝑡𝑎𝑛−1 |
𝑦

𝑥
| = 𝑡𝑎𝑛−1 |

√3

1
| =

𝜋

3
  

1 + 𝑖√3  ⟹ (+,+) , vdNt tPr;rhdJ Kjy; fhy;gFjpapy; mikAk;.  
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Padasalai
𝜃 = 𝛼 ⟹ 𝜃 =

𝜋

3
 

(1) ⟹ 𝑎𝑟𝑔 (
−2

1+𝑖√3
) = 𝜋 −

𝜋

3
=

2𝜋

3
  

21.Kf;Nfhzr; rkdpypia vOjp epWTf. 
𝑧1 kw;Wk; 𝑧2 vd;w VNjDk; ,U fyg;ngz;fSf;F |𝑧1 + 𝑧2| ≤ |𝑧1| + |𝑧2| 
MFk;. 
|𝑧1 + 𝑧2|

2 = (𝑧1 + 𝑧2)(𝑧1 + 𝑧2̅̅ ̅̅ ̅̅ ̅̅ ̅) = (𝑧1 + 𝑧2)(𝑧1̅ + 𝑧2̅)  
= 𝑧1𝑧1̅ + (𝑧1𝑧2̅ + 𝑧1̅𝑧2) + 𝑧2𝑧2̅  
= 𝑧1𝑧1̅ + (𝑧1𝑧2̅ + 𝑧1𝑧2̅

̅̅ ̅̅ ̅̅ ) + 𝑧2𝑧2̅  
= |𝑧1|

2 + 2𝑅𝑒(𝑧1𝑧2̅) + |𝑧2|
2  

≤ |𝑧1|
2 + 2|𝑧1𝑧2̅| + |𝑧2|

2  
⟹ |𝑧1 + 𝑧2|

2 ≤ (|𝑧1| + |𝑧2|)
2  

⟹ |𝑧1 + 𝑧2| ≤ |𝑧1| + |𝑧2|  
22. 𝑧3 + 27 = 0 vd;w rkd;ghl;ilj; jPh;f;f. 

𝑧3 + 27 = 0 ⟹ 𝑧3 = −27 ⟹ 𝑧 = (−27)
1

3⁄ = (27 × −1)
1

3⁄   

𝑧 = 3(−1)
1

3⁄ = 3[𝑐𝑖𝑠(𝜋)]
1

3⁄ = 3[𝑐𝑖𝑠(2𝑘𝜋 + 𝜋)]
1

3⁄ , 𝑘 = 0,1,2  

= 3𝑐𝑖𝑠(2𝑘 + 1)
𝜋

3
, 𝑘 = 0,1,2   

 = 3𝑐𝑖𝑠 (
𝜋

3
) , 3𝑐𝑖𝑠(𝜋), 3𝑐𝑖𝑠 (

5𝜋

3
)  

23. ∑ (cos
2𝑘𝜋

9
+ 𝑖 sin

2𝑘𝜋

9
)8

𝑘=1 −d; kjpg;G fhz;f. 

Xd;wpd; 𝑛 −Mk; gb%yq;fs; midj;jpd; $l;Lj;njhif G+r;rpak; MFk;. 

∑ (cos
2𝑘𝜋

9
+ 𝑖 sin

2𝑘𝜋

9
)8

𝑘=0 = 0  

⟹ 𝑐𝑖𝑠(0) + ∑ (cos
2𝑘𝜋

9
+ 𝑖 sin

2𝑘𝜋

9
)8

𝑘=1 = 0  

⟹ 1 + ∑ (cos
2𝑘𝜋

9
+ 𝑖 sin

2𝑘𝜋

9
)8

𝑘=1 = 0   

⟹ ∑ 𝑐𝑖𝑠 (
2𝑘𝜋

9
)8

𝑘=1 = −1  

 ⟹ ∑ (cos
2𝑘𝜋

9
+ 𝑖 sin

2𝑘𝜋

9
)8

𝑘=1 = −1 

24. 𝜔 ≠ 1 vd;gJ xd;wpd; %g;gb %yk; vdpy;, gpd;tUtdtw;iw epWTf.  
(𝑖)(1 − 𝜔 + 𝜔2)6 + (1 + 𝜔 − 𝜔2)6 = 128  

(𝑖𝑖)(1 + 𝜔)(1 + 𝜔2)(1 + 𝜔4)(1 + 𝜔8)… . (1 + 𝜔211
) = 1  

𝜔3 = 1   ;    1 + 𝜔 + 𝜔2 = 0  

(𝑖)(1 − 𝜔 + 𝜔2)6 + (1 + 𝜔 − 𝜔2)6   

= (−𝜔 − 𝜔)6 + (−𝜔2 − 𝜔2)6                                    
= (−2𝜔)6 + (−2𝜔2)6 = 26𝜔6 + 26𝜔12 = 64(𝜔3)2 + 64(𝜔3)4  
= 64 + 64 = 128  

(𝑖𝑖)(1 + 𝜔)(1 + 𝜔2)(1 + 𝜔4)(1 + 𝜔8)… . (1 + 𝜔211
)  

= (1 + 𝜔)(1 + 𝜔2)(1 + 𝜔22
)(1 + 𝜔23

)… . (1 + 𝜔211
)  

Nkw;fhZk; njhlhpy; 12 cWg;Gfs; cs;sd, 
= (1 + 𝜔)(1 + 𝜔2)(1 + 𝜔4)(1 + 𝜔8)… . .12  cWg;Gfs; 
= [(1 + 𝜔)(1 + 𝜔2)][(1 + 𝜔)(1 + 𝜔2)]…. 6 cWg;Gfs; 
= [(1 + 𝜔)(1 + 𝜔2)]6  
= (1 + 𝜔 + 𝜔2 + 𝜔3)6   
= (0 + 1)6  
= 1  
25.𝑧1 = 𝑟1(cos𝜃1 + 𝑖 sin 𝜃2) kw;Wk; 𝑧2 = 𝑟2(cos 𝜃2 + 𝑖 sin 𝜃2) vdpy;  
𝑧1𝑧2 = 𝑟1𝑟2(cos(𝜃1 + 𝜃2) + 𝑖 sin(𝜃1 + 𝜃2)) vd epWTf. 
z1z2 = [𝑟1(cos 𝜃1 + 𝑖 sin 𝜃1)][𝑟2(cos𝜃2 + 𝑖 sin 𝜃2)]  
= 𝑟1𝑟2[(cos 𝜃1 cos 𝜃2 − sin 𝜃1 sin 𝜃2) + 𝑖(sin𝜃1 cos 𝜃2 + cos 𝜃1 sin 𝜃2)]  
= 𝑟1𝑟2[cos(𝜃1 + 𝜃2) + 𝑖 sin(𝜃1 + 𝜃2)]  
26.𝑧1 = 𝑟1(cos 𝜃1 + 𝑖 sin 𝜃2) kw;Wk; 𝑧2 = 𝑟2(cos𝜃2 + 𝑖 sin 𝜃2)  vdpy;  
𝑧1

𝑧2
=

𝑟1

𝑟2
[cos(𝜃1 − 𝜃2) + 𝑖 sin(𝜃1 − 𝜃2)] vd epWTf. 

𝒛𝟏

𝒛𝟐
=

𝑟1(cos𝜃1+𝑖 sin𝜃1)

𝑟2(cos𝜃2+𝑖 sin𝜃2)
  

=
𝑟1

𝑟2
.
cos 𝜃1+𝑖 sin𝜃1

cos 𝜃2+𝑖 sin𝜃2
×

cos 𝜃2−𝑖 sin𝜃2

cos 𝜃2−𝑖 sin𝜃2
  

=
𝑟1

𝑟2
.
(cos𝜃1 cos𝜃2+sin𝜃1 sin𝜃2)+𝒊(sin𝜃1 cos𝜃2−cos𝜃1 sin𝜃2)

cos2(θ2)+sin2(θ2)
  

=
𝑟1

𝑟2
[cos(𝜃1 − 𝜃2) + 𝑖 sin(𝜃1 − 𝜃2)]   

27. 𝒛 = 𝒓(𝐜𝐨𝐬𝜽 + 𝒊 𝐬𝐢𝐧𝜽) vdpy; 𝒛−𝟏 =
𝟏

𝒓
(𝐜𝐨𝐬𝜽 − 𝒊 𝐬𝐢𝐧𝜽) vd epWTf. 

ep&gzk;: 
𝑧 = 𝑟(cos 𝜃 + 𝑖 sin 𝜃)  

𝑧−1 =
1

𝑧
=

1

𝑟(cos 𝜃+𝑖 sin𝜃)
  

= 
1

𝑟

1

cos𝜃+𝑖 sin𝜃
×

cos 𝜃−𝑖 sin𝜃

cos 𝜃−𝑖 sin𝜃
  

=
1

𝑟
.
cos𝜃−𝑖 sin𝜃

𝑐𝑜𝑠2𝜃+𝑠𝑖𝑛2𝜃
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Padasalai
=

1

𝑟
(cos 𝜃 − 𝑖 sin 𝜃)      

5 kjpg;ngz; tpdhf;fs; 

1. 
𝑧+3

𝑧−5𝑖
=

1+4𝑖

2
 vdpy; fyg;ngz; 𝑧 −I nrt;tf tbtpy; fhz;f. 

𝑧+3

𝑧−5𝑖
=

1+4𝑖

2
  ⟹ 2(𝑧 + 3) = (1 + 4𝑖)(𝑧 − 5𝑖)  

⟹ 2𝑧 + 6 = 𝑧 − 5𝑖 + 4𝑧𝑖 − 20𝑖2  
⟹ 2𝑧 − 𝑧 − 4𝑧𝑖 = −5𝑖 + 20 − 6   
⟹ 𝑧 − 4𝑧𝑖 = 14 − 5𝑖  
⟹ 𝑧(1 − 4𝑖) = 14 − 5𝑖  

⟹ 𝑧 =
14−5𝑖

1−4𝑖
                                                            

z1

z2
=

𝑎+𝑖𝑏

𝑐+𝑖𝑑
= [

𝑎𝑐+𝑏𝑑

𝑐2+𝑑2
] + 𝑖 [

𝑏𝑐−𝑎𝑑

𝑐2+𝑑2
]  

= [
14+20

12+(−4)2
] + 𝑖 [

−5+56

12+(−4)2
] =

34

17
+ 𝑖

51

17
= 2 + 3𝑖   

2.gpd;tUtdtw;iw epWTf: (𝑖)(2 + 𝑖√3)
10

− (2 − 𝑖√3)
10

 vd;gJ KOtJk; 

fw;gid. 

(𝑖𝑖) (
19−7𝑖

9+𝑖
)
12

+ (
20−5𝑖

7−6𝑖
)
12
vd;gJ nka; vz;. 

(𝑖) 𝑧 = (2 + 𝑖√3)
10

− (2 − 𝑖√3)
10

  

𝑧̅ = (2 + 𝑖√3)
10

− (2 − 𝑖√3)
10̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅

= (2 + 𝑖√3)
10̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅

− (2 − 𝑖√3)
10̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅

  

= (2 + 𝑖√3̅̅ ̅̅ ̅̅ ̅̅ ̅̅ )
10

− (2 − 𝑖√3̅̅ ̅̅ ̅̅ ̅̅ ̅̅ )
10

= (2 − 𝑖√3)
10

− (2 + 𝑖√3)
10

  

= −{(2 + 𝑖√3)
10

− (2 − 𝑖√3)
10

} = −𝑧  

∴ (2 + 𝑖√3)
10

− (2 − 𝑖√3)
10

 vd;gJ KOtJk; fw;gid..   

(𝑖𝑖) 
19−7𝑖

9+𝑖
=

19−7𝑖

9+𝑖
×

9−𝑖

9−𝑖
=

171−19𝑖−63𝑖+7𝑖2

92+12
=

164−82𝑖

82
=

82(2−𝑖)

82
= 2 − 𝑖 

20−5𝑖

7−6𝑖
=

20−5𝑖

7−6𝑖
×

7+6𝑖

7+6𝑖
=

140+120𝑖−35𝑖−30𝑖2

72+62
=

170+85𝑖

85
= 2 + 𝑖  

𝑧 = (
19−7𝑖

9+𝑖
)
12

+ (
20−5𝑖

7−6𝑖
)
12

= (2 − 𝑖)12 − (2 + 𝑖)12  

𝑧̅ = (2 − 𝑖)12 − (2 + 𝑖)12̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ = (2 − 𝑖)12̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ − (2 + 𝑖)12̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ = (2 + 𝑖)12 − (2 − 𝑖)12 = 𝑧  

∴ (
19−7𝑖

9+𝑖
)
12

+ (
20−5𝑖

7−6𝑖
)
12
 vd;gJ nka; vz;. 

3.epWTf: (𝑖)(2 + 𝑖√3)
10

+ (2 − 𝑖√3)
10

 xU nka; vz; kw;Wk; 

(𝑖𝑖) (
19+9𝑖

5−3𝑖
)
15

− (
8+𝑖

1+2𝑖
)
15
 xU KOtJk; fw;gid vz;. 

(𝑖) 𝑧 = (2 + 𝑖√3)
10

+ (2 − 𝑖√3)
10

  

𝑧̅ = (2 + 𝑖√3)
10

+ (2 − 𝑖√3)
10̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅

= (2 + 𝑖√3)
10̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅

+ (2 − 𝑖√3)
10̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅

  

= (2 + 𝑖√3̅̅ ̅̅ ̅̅ ̅̅ ̅̅ )
10

+ (2 − 𝑖√3̅̅ ̅̅ ̅̅ ̅̅ ̅̅ )
10

= (2 − 𝑖√3)
10

+ (2 + 𝑖√3)
10

 = 𝑧 

⟹ 𝑧̅ = 𝑧  

∴ (2 + 𝑖√3)
10

− (2 − 𝑖√3)
10

 vd;gJ KOtJk; nka;naz; MFk;..  

(𝑖𝑖) 
19+9𝑖

5−3𝑖
=

19+9𝑖

5−3𝑖
×

5+3𝑖

5+3𝑖
=

(95−27)+𝑖(45+57)

52+32
=

68+102𝑖

34
= 2 + 3𝑖 

8+𝑖

1+2𝑖
=

8+𝑖

1+2𝑖
×

1−2𝑖

1−2𝑖
=

(8+2)+𝑖(1−16)

12+22
=

10−15𝑖

5
= 2 − 3𝑖  

𝑧 = (
19+9𝑖

5−3𝑖
)
15

− (
8+𝑖

1+2𝑖
)
15

= (2 + 3𝑖)15 − (2 − 3𝑖)15  

𝑧̅ = (2 + 3𝑖)15 − (2 − 3𝑖)15̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ = (2 + 3𝑖)15̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ − (2 − 3𝑖)15̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ = (2 − 3𝑖)15 −
(2 + 3𝑖)15 = −{(2 + 3𝑖)15 − (2 − 3𝑖)15} = −𝑧  

∴ (
19−7𝑖

9+𝑖
)
12

+ (
20−5𝑖

7−6𝑖
)
12
 vd;gJ KOtJk; fw;gid vz; MFk;.. 

4. 1,−
1

2
+ 𝑖

√3

2
 kw;Wk; −

1

2
− 𝑖

√3

2
 vd;w Gs;spfs; xU rkgf;f Kf;Nfhzj;jpd; 

Kidg;Gs;spfshf mikAk; vd epWTf.  

𝑧1 = 1, 𝑧2 = −
1

2
+ 𝑖

√3

2
 kw;Wk;  𝑧3 = −

1

2
− 𝑖

√3

2
 

Kf;Nfhzj;jpd; gf;fq;fspd; ePsq;fs;, 

|𝑧1 − 𝑧2| = |1 − (−
1

2
+ 𝑖

√3

2
)| = |

3

2
− 𝑖

√3

2
| = √(

3

2
)
2
+ (

√3

2
)
2

= √
9

4
+

3

4
 = √

12

4
  

= √3  

|𝑧2 − 𝑧3| = |(−
1

2
+ 𝑖

√3

2
) − (−

1

2
− 𝑖

√3

2
)| = |−

1

2
+ 𝑖

√3

2
+

1

2
+ 𝑖

√3

2
| = √(

2√3

2
)
2

  

= √3  

|𝑧3 − 𝑧1| = |(−
1

2
− 𝑖

√3

2
) − 1| = |−

3

2
− 𝑖

√3

2
| = √(

3

2
)
2
+ (

√3

2
)
2

= √
9

4
+

3

4
= √3   

%d;W gf;fq;fspd; ePsq;fs; rkk;, vdNt xU rkgf;f Kf;Nfhzj;jpd; 
Kidg;Gs;spfshf mikAk;. 
5. 𝑧1 kw;Wk;  𝑧2 vd;w VNjDk; ,U fyg;ngz;fSf;F |𝑧1| = |𝑧2| = 1 kw;Wk; 
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Padasalai
𝑧1𝑧2 ≠ −1 vdpy;  

𝑧1+𝑧2

1+𝑧1𝑧2
 Xh; nka; vz; vdf;fhl;Lf. 

juT : |𝑧1| = |𝑧2| = 1 

|𝑧1| = 1 ⟹ |𝑧1|
2 = 1 ⟹ 𝑧1𝑧1̅ = 1 ⟹ 𝑧1̅ =

1

𝑧1
  

,JNghyNt 𝑧2̅ =
1

𝑧2
. 

 𝑤 =
𝑧1+𝑧2

1+𝑧1𝑧2
 vd;f. 

⟹ �̅� = (
𝑧1+𝑧2

1+𝑧1𝑧2
)

̅̅ ̅̅ ̅̅ ̅̅ ̅̅
=

𝑧1̅̅ ̅+𝑧2̅̅ ̅

1̅+𝑧1𝑧2̅̅ ̅̅ ̅̅
=

𝑧1̅̅ ̅+𝑧2̅̅ ̅

1+𝑧1̅̅ ̅𝑧2̅̅ ̅
=

1

𝑧1
+

1

𝑧2

1+
1

𝑧1

1

𝑧2

=

𝑧1+𝑧2
𝑧1𝑧2

1+𝑧1𝑧2
𝑧1𝑧2

=
𝑧1+𝑧2

1+𝑧1𝑧2
 = 𝑤  

�̅� = 𝑤. vdNt 𝑤 xU nka; vz;. 

6. |𝑧 −
2

𝑧
| = 2 vdpy; |𝑧| −d; kPr;rpW kw;Wk; kPg;ngU kjpg;Gfs; √3 + 1 kw;Wk;  

√3 − 1 vd epWTf. 

|𝑧 −
2

𝑧
| = 2 ⟹ 2 = |𝑧 −

2

𝑧
| ≥ ||𝑧| − |

2

𝑧
||  

⟹ ||𝑧| − |
2

𝑧
|| ≤ 2 ⟹ −2 ≤ |𝑧| − |

2

𝑧
| ≤ 2   ∵ |𝑥 − 𝑎| ≤ 𝑟 ⟹ −𝑟 ≤ 𝑥 − 𝑎 ≤ 𝑟  

⟹ −2 ≤ |𝑧| −
2

|𝑧|
≤ 2 ⟹ −2 ≤

|𝑧|2−2

|𝑧|
≤ 2 ⟹ −2|𝑧| ≤ |𝑧|2 − 2 ≤ 2|𝑧| → (1)  

(1),y; ,Ue;J⟹ −2|𝑧| ≤ |𝑧|2 − 2 
⟹ 2 ≤ |𝑧|2 + 2|𝑧|  
⟹ 3 ≤ |𝑧|2 + 2|𝑧| + 1  ( ,UGwKk; 1-I $l;Lf ) 
⟹ 3 ≤ (|𝑧| + 1)2    

⟹ √3 ≤ |𝑧| + 1   ( ,UGwKk; th;f;f%yk; fhz) 

⟹ (√3 − 1) ≤ |𝑧| → (2)   

(1),y; ,Ue;J⟹ |𝑧|2 − 2 ≤ 2|𝑧|  
⟹ |𝑧|2 − 2|𝑧| ≤ 2  
⟹ |𝑧|2 − 2|𝑧| + 1 ≤ 3  (,UGwKk; 1-I $l;Lf) 
⟹ (|𝑧| − 1)2 ≤ 3  

⟹ |𝑧| − 1 ≤ √3   (,UGwKk; th;f;f%yk; fhz) 

⟹ |𝑧| ≤ (√3 + 1) → (3)   

(2) , (3),y; ,Ue;J, √3 − 1 ≤ |𝑧| ≤ √3 + 1 

vdNt |𝑧| −d; kPr;rpW kw;Wk; kPg;ngU kjpg;Gfs; √3 + 1 kw;Wk;  √3 − 1 

MFk;. 
7. 𝑧1, 𝑧2 kw;Wk; 𝑧3 vd;w %d;W fyg;ngz;fs;|𝑧1| = 1, |𝑧2| = 2, |𝑧3| = 3 kw;Wk; 
|𝑧1 + 𝑧2 + 𝑧3| = 1 vd;wthW cs;sJ vdpy; |9𝑧1𝑧2 + 4𝑧1𝑧3 + 𝑧2𝑧3| = 6 vd 
epWTf. 

|𝑧1| = 1 ⟹ |𝑧1|
2 = 1 ⟹ 𝑧1𝑧1̅ = 1                                       ∵ 𝑧𝑧̅ = |𝑧|2  

|𝑧2| = 2 ⟹ |𝑧2|
2 = 4 ⟹ 𝑧2𝑧2̅ = 4   

|𝑧3| = 3 ⟹ |𝑧3|
2 = 9 ⟹ 𝑧3𝑧3̅ = 9  

|9𝑧1𝑧2 + 4𝑧1𝑧3 + 𝑧2𝑧3| = |𝑧3𝑧3̅𝑧1𝑧2 + 𝑧2𝑧2̅𝑧1𝑧3 + 𝑧1𝑧1̅𝑧2𝑧3|  
= |(𝑧1𝑧2𝑧3)(𝑧1̅ + 𝑧2̅ + 𝑧3̅)|  
= |𝑧1𝑧2𝑧3||𝑧1̅ + 𝑧2̅ + 𝑧3̅|  

= |𝑧1𝑧2𝑧3||𝑧1 + 𝑧2 + 𝑧3|̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅  
= |𝑧1||𝑧2||𝑧3||𝑧1 + 𝑧2 + 𝑧3|  

= 1.2.3.1 = 6  

8. 𝑧 = 𝑥 + 𝑖𝑦 vd;w VNjDk; xU fyg;ngz; |
𝑧−4𝑖

𝑧+4𝑖
| = 1 vDkhW 

mike;jhy; 𝑧 −d; epakg;ghij nka; mr;R vdf;fhl;Lf.  
 𝑧 = 𝑥 + 𝑖𝑦 vd;f. 

|
𝑧−4𝑖

𝑧+4𝑖
| = 1 ⟹ |𝑧 − 4𝑖| = |𝑧 + 4𝑖|  

⟹ |𝑥 + 𝑖𝑦 − 4𝑖| = |𝑥 + 𝑖𝑦 + 4𝑖|  
⟹ |𝑥 + 𝑖(𝑦 − 4)| = |𝑥 + 𝑖(𝑦 + 4)|  

⟹ √𝑥2 + (𝑦 − 4)2 = √𝑥2 + (𝑦 − 4)2  
,UGwKk; th;f;fg;gLj;j, 
⟹ 𝑥2 + (𝑦 − 4)2 = 𝑥2 + (𝑦 − 4)2  
⟹ 𝑥2 + 𝑦2 − 8𝑦 + 16 = 𝑥2 + 𝑦2 + 8𝑦 + 16  
⟹ 8𝑦 = 0  
⟹ 𝑦 = 0  

∴ 𝑧 −d; epakg;ghij nka; mr;R MFk;. 

9. 𝑧 = 𝑥 + 𝑖𝑦 vd;w VNjDk; xU fyg;ngz; 𝐼𝑚 (
2𝑧+1

𝑖𝑧+1
) = 0  vDkhW 

mike;jhy; 𝑧 −d; epakg;ghij 2𝑥2 + 2𝑦2 + 𝑥 − 2𝑦 = 0 vdf;fhl;Lf. 
𝑧 = 𝑥 + 𝑖𝑦 vd;f. 
2𝑧+1

𝑖𝑧+1
=

2(𝑥+𝑖𝑦)+1

𝑖(𝑥+𝑖𝑦)+1
 =

(2𝑥+1)+𝑖2𝑦

(1−𝑦)+𝑖𝑥
                                                         Im(Z) =

𝑏𝑐−𝑎𝑑

𝑐2+𝑑2
 

 ,q;F 𝑎 = 2𝑥 + 1 , 𝑏 = 2𝑦, 𝑐 = 1 − 𝑦, 𝑑 = 𝑥       
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𝐼𝑚 (

2𝑧+1

𝑖𝑧+1
) = 0 ⟹

2𝑦(1−𝑦)−𝑥(2𝑥+1)

(1−𝑦)2+𝑥2
= 0 ⟹ 2𝑦 − 2𝑦2 − 2𝑥2 − 𝑥 = 0  

⟹ 2𝑥2 + 2𝑦2 + 𝑥 − 2𝑦 = 0                               
10.gpd;tUk; rkd;ghLfspy; 𝑧 = 𝑥 + 𝑖𝑦 −d; epakg;ghijia fhh;l;Brpad; 
tbtpy; fhz;f. [𝑅𝑒(𝑖𝑧)]2 = 3. 
𝑧 = 𝑥 + 𝑖𝑦 vd;f. 
(𝑖)𝑖𝑧 = 𝑖(𝑥 + 𝑖𝑦) = 𝑦 − 𝑖𝑥   
    [𝑅𝑒(𝑖𝑧)]2 = 3  
⟹ [𝑅𝑒(𝑦 − 𝑖𝑥 )]2 = 3  
⟹ 𝑦2 = 3  
11.gpd;tUk; rkd;ghLfspy; 𝑧 = 𝑥 + 𝑖𝑦 −d; epakg;ghijia fhh;l;Brpad; 
tbtpy; fhz;f. 𝐼𝑚[(1 − 𝑖)𝑧 + 1] = 0 
𝑧 = 𝑥 + 𝑖𝑦 vd;f. 
 
(1 − 𝑖)𝑧 + 1 = (1 − 𝑖)(𝑥 + 𝑖𝑦) + 1 = 𝑥 + 𝑖𝑦 − 𝑖𝑥 + 𝑦 + 1  
= (𝑥 + 𝑦 + 1) + 𝑖(𝑦 − 𝑥)  
         𝐼𝑚[(1 − 𝑖)𝑧 + 1] = 0    
⟹ 𝐼𝑚[(𝑥 + 𝑦 + 1) + 𝑖(𝑦 − 𝑥)] = 0   
⟹ 𝑦 − 𝑥 = 0 (𝑜𝑟)𝑥 − 𝑦 = 0   
12.gpd;tUk; rkd;ghLfspy; 𝑧 = 𝑥 + 𝑖𝑦 − d; epakg;ghijia fhh;l;Brpad; 
tbtpy; fhz;f. |𝑧 − 4|2 − |𝑧 − 1|2 = 16 
𝑧 = 𝑥 + 𝑖𝑦 vd;f. 
|𝑧 − 4|2 − |𝑧 − 1|2 = 16 ⟹ |𝑥 + 𝑖𝑦 − 4|2 − |𝑥 + 𝑖𝑦 − 1|2 = 16  

⟹ |(𝑥 − 4) + 𝑖𝑦|2 − |(𝑥 − 1) + 𝑖𝑦|2 = 16  

⟹ (√(𝑥 − 4)2 + 𝑦2)
2
− √(𝑥 − 1)2 + 𝑦2

2
= 16  

⟹ (𝑥 − 4)2 + 𝑦2 − [(𝑥 − 1)2 + 𝑦2] = 16  
⟹ 𝑥2 − 8𝑥 + 16 + 𝑦2 − 𝑥2 + 2𝑥 − 1 − 𝑦2 = 16  
⟹ −6𝑥 − 1 = 0  
⟹ 6𝑥 + 1 = 0   

13.(𝑖) − 1 − 𝑖  (𝑖𝑖)1 + 𝑖√3  vd;w fyg;ngz;fis JUt tbtpy; fhz;f. 
(𝑖) − 1 − 𝑖  = 𝑟𝑐𝑖𝑠(𝜃) → (1)  

𝑟 = √𝑥2 + 𝑦2 = √(−1)2 + (−1)2 = √1 + 1 = √2  

𝛼 = 𝑡𝑎𝑛−1 |
𝑦

𝑥
| = 𝑡𝑎𝑛−1 |

−1

−1
| =

𝜋

4
  

(−,−) , vdNt tPr;rhdJ %d;whk; fhy;gFjpapy; mikAk;.   

⟹ 𝜃 = 𝛼 − 𝜋 =
𝜋

4
− 𝜋 = −

3𝜋

4
  

(1) ⟹ −1 − 𝑖 = √2𝑐𝑖𝑠 (−
3𝜋

4
)  = √2𝑐𝑖𝑠 (−

3𝜋

4
+ 2𝑘𝜋) , 𝑘 ∈ 𝑧 

= √2 [cos (
3𝜋

4
+ 2𝑘𝜋) − 𝑖 sin (

3𝜋

4
+ 2𝑘𝜋)] , 𝑘𝜖𝑍  

(𝑖𝑖)1 + 𝑖√3 = 𝑟𝑐𝑖𝑠(𝜃) → (1)  

𝑟 = √𝑥2 + 𝑦2 = √(1)2 + (√3)
2
= √1 + 3 = √4 = 2  

𝛼 = 𝑡𝑎𝑛−1 |
𝑦

𝑥
| = 𝑡𝑎𝑛−1 |

√3

1
| =

𝜋

3
  

(+,+) , vdNt tPr;rhdJ Kjy; fhy;gFjpapy; mikAk;.   

⟹ 𝜃 = 𝛼 =
𝜋

3
  

(1) ⟹ 1 + 𝑖√3 = 2𝑐𝑖𝑠 (
𝜋

3
 )  = 2𝑐𝑖𝑠 (

𝜋

3
 + 2𝑘𝜋) , 𝑘 ∈ 𝑧 

= 2 [cos (
𝜋

3
+ 2𝑘𝜋) + 𝑖 sin (

𝜋

3
+ 2𝑘𝜋)] , 𝑘𝜖𝑍  

14. 𝑧 = 𝑥 + 𝑖𝑦 kw;Wk; 𝑎𝑟𝑔 (
𝑧−1

𝑧+1
) =

𝜋

2
  vdpy; 𝑥2 + 𝑦2 = 1 vdf;fhl;Lf. 

𝑧 = 𝑥 + 𝑖𝑦 vd;f. 
𝑧−1

𝑧+1
=

𝑥+𝑖𝑦−1

𝑥+𝑖𝑦+1
=

𝑥−1+𝑖𝑦

𝑥+1+𝑖𝑦
×

𝑥+1−𝑖𝑦

𝑥+1−𝑖𝑦
=

𝑥2+𝑦2−1+2𝑦𝑖

(𝑥+1)2+𝑦2
  

𝑎𝑟𝑔 (
𝑧−1

𝑧+1
) = 𝑎𝑟𝑔 (

𝑥2+𝑦2−1+2𝑦𝑖

(𝑥+1)2+𝑦2 ) = 𝑡𝑎𝑛−1 (
2𝑦

𝑥2+𝑦2−1
)  

𝑎𝑟𝑔 (
𝑧−1

𝑧+1
) =

𝜋

2
⟹ 𝑡𝑎𝑛−1 (

2𝑦

𝑥2+𝑦2−1
) =

𝜋

2
⟹

2𝑦

𝑥2+𝑦2−1
= 𝑡𝑎𝑛

𝜋

2
=

1

0
  

⟹ 𝑥2 + 𝑦2 − 1 = 0  
⟹ 𝑥2 + 𝑦2 = 1  

15. (𝑥1 + 𝑖𝑦1)(𝑥2 + 𝑖𝑦2)… . . (𝑥𝑛 + 𝑖𝑦𝑛) = 𝑎 + 𝑖𝑏 vdpy;  
(i) (𝑥1

2 + 𝑦1
2)(𝑥2

2 + 𝑦2
2)… . . (𝑥𝑛

2 + 𝑦𝑛
2) = 𝑎2 + 𝑏2   

(ii) ∑ 𝑡𝑎𝑛−1 (𝑏𝑟
𝑎𝑟

)𝑛
𝑟=1 = 𝑡𝑎𝑛−1 (

𝑏

𝑎
) + 2𝑘𝜋, 𝑘𝜖𝑍 vdf;fhl;Lf. 

(𝑖)(𝑥1 + 𝑖𝑦1)(𝑥2 + 𝑖𝑦2)… . . (𝑥𝑛 + 𝑖𝑦𝑛) = 𝑎 + 𝑖𝑏  
,UGwKk; kl;L fhz, 

⟹ |(𝑥1 + 𝑖𝑦1)(𝑥2 + 𝑖𝑦2)… . . (𝑥𝑛 + 𝑖𝑦𝑛)| = |𝑎 + 𝑖𝑏|  
⟹ |𝑥1 + 𝑖𝑦1||𝑥2 + 𝑖𝑦2| …… . . |𝑥𝑛 + 𝑖𝑦𝑛| = |𝑎 + 𝑖𝑏|  

⟹ √(𝑥1
2 + 𝑦

1
2)√(𝑥2

2 + 𝑦
2
2)… . .√(𝑥𝑛

2 + 𝑦
𝑛
2) = √𝑎2 + 𝑏2  
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,UGwKk; th;f;fg;gLj;j, 
⟹ (𝑥1

2 + 𝑦1
2)(𝑥2

2 + 𝑦2
2)… . . (𝑥𝑛

2 + 𝑦𝑛
2) = 𝑎2 + 𝑏2   

(𝑖)(𝑥1 + 𝑖𝑦1)(𝑥2 + 𝑖𝑦2)… . . (𝑥𝑛 + 𝑖𝑦𝑛) = 𝑎 + 𝑖𝑏  
,UGwKk; tPr;R fhz, 
⟹ 𝑎𝑟𝑔[(𝑥1 + 𝑖𝑦1)(𝑥2 + 𝑖𝑦2)… . . (𝑥𝑛 + 𝑖𝑦𝑛)] = 𝑎𝑟𝑔(𝑎 + 𝑖𝑏)  

⟹ 𝑡𝑎𝑛−1 (𝑦1

𝑥1
) + 𝑡𝑎𝑛−1 (𝑦2

𝑥2
) + ⋯ . +𝑡𝑎𝑛−1 (𝑦𝑛

𝑥𝑛
) = 𝑡𝑎𝑛−1 (

𝑏

𝑎
)  

⟹ ∑ 𝑡𝑎𝑛−1 (𝑏𝑟
𝑎𝑟

)𝑛
𝑟=1 = 𝑡𝑎𝑛−1 (

𝑏

𝑎
) + 2𝑘𝜋, 𝑘𝜖𝑍  

16. 
1+𝑧

1−𝑧
= cos 2𝜃 + 𝑖 sin 2𝜃 vdpy; 𝑧 = 𝑖 tan 𝜃 vd epWTf. 

                                      
1+𝑧

1−𝑧
= cos 2𝜃 + 𝑖 sin 2𝜃       

,UGwKk; 1-I $l;l, 
1+𝑧

1−𝑧
+ 1 = (1 + cos 2𝜃) + 𝑖 sin 2𝜃 

⟹
1+𝑧+1−𝑧

1−𝑧
= 2𝑐𝑜𝑠2𝜃 + 𝑖2 sin 𝜃 cos 𝜃  

⟹
2

1−𝑧
= 2 cos 𝜃 [cos𝜃 + 𝑖 sin 𝜃]  

÷  2 ⟹
1

1−𝑧
= cos 𝜃 [cos 𝜃 + 𝑖 sin 𝜃]  

⟹
1

cos 𝜃[cos𝜃+𝑖 sin𝜃]
= 1 − 𝑧  

⟹ 𝑧 = 1 −
1

cos 𝜃[cos𝜃+𝑖 sin𝜃]
  

⟹ 𝑧 = 1 −
1

cos 𝜃[cos𝜃+𝑖 sin𝜃]
×

cos𝜃−𝑖 sin𝜃

cos𝜃−𝑖 sin𝜃
  

⟹ 𝑧 = 1 −
cos𝜃−𝑖 sin𝜃

cos 𝜃(𝑐𝑜𝑠2𝜃+𝑠𝑖𝑛2𝜃)
  

⟹ 𝑧 = 1 − [
cos𝜃

cos𝜃
− 𝑖

sin𝜃

cos𝜃
]  

⟹ 𝑧 = 1 − 1 + 𝑖 tan𝜃  
⟹ 𝑧 = 𝑖 tan𝜃  

17. 𝑐𝑜𝑠𝛼 + 𝑐𝑜𝑠𝛽 + 𝑐𝑜𝑠𝛾 = 𝑠𝑖𝑛𝛼 + 𝑠𝑖𝑛𝛽 + 𝑠𝑖𝑛𝛾 = 0 vdpy;  
(i) 𝑐𝑜𝑠3𝛼 + 𝑐𝑜𝑠3𝛽 + 𝑐𝑜𝑠3𝛾 = 3 cos(𝛼 + 𝛽 + 𝛾)  
(ii)𝑠𝑖𝑛3𝛼 + 𝑠𝑖𝑛3𝛽 + 𝑠𝑖𝑛3𝛾 = 3sin (𝛼 + 𝛽 + 𝛾) vd epWTf. 
 𝑎 = 𝑐𝑖𝑠𝛼, 𝑏 = 𝑐𝑖𝑠𝛽, 𝑐 = 𝑐𝑖𝑠𝛾 vd;f. 
𝑎 + 𝑏 + 𝑐 = 0  vdpy;   𝑎3 + 𝑏3 + 𝑐3 = 3𝑎𝑏𝑐 
𝑎 + 𝑏 + 𝑐 = (𝑐𝑜𝑠𝛼 + 𝑐𝑜𝑠𝛽 + 𝑐𝑜𝑠𝛾) + 𝑖(𝑠𝑖𝑛𝛼 + 𝑠𝑖𝑛𝛽 + 𝑠𝑖𝑛𝛾) = 0  
𝑎3 + 𝑏3 + 𝑐3 = 3𝑎𝑏𝑐  
⟹ (𝑐𝑖𝑠𝛼)3 + (𝑐𝑖𝑠𝛽)3 + (𝑐𝑖𝑠𝛾)3 = 3𝑐𝑖𝑠𝛼. 𝑐𝑖𝑠𝛽. 𝑐𝑖𝑠𝛾  

⟹ 𝑐𝑖𝑠(3𝛼) + 𝑐𝑖𝑠(3𝛽) + 𝑐𝑖𝑠(3𝛾) = 3𝑐𝑖𝑠(𝛼 + 𝛽 + 𝛾)  
⟹ (𝑐𝑜𝑠3𝛼 + 𝑐𝑜𝑠3𝛽 + 𝑐𝑜𝑠3𝛾) + 𝑖(𝑠𝑖𝑛3𝛼 + 𝑠𝑖𝑛3𝛽 + 𝑠𝑖𝑛3𝛾) = 3(cos(𝛼 + 𝛽 +
𝛾)) + 𝑖3(sin (𝛼 + 𝛽 + 𝛾))  
,UGwKk; nka; kw;Wk; fw;gidg; gFjpfis rkd;gLj;j,  
𝑐𝑜𝑠3𝛼 + 𝑐𝑜𝑠3𝛽 + 𝑐𝑜𝑠3𝛾 = 3 cos(𝛼 + 𝛽 + 𝛾)  
𝑠𝑖𝑛3𝛼 + 𝑠𝑖𝑛3𝛽 + 𝑠𝑖𝑛3𝛾 = 3sin (𝛼 + 𝛽 + 𝛾)  

18. 𝑧 = 𝑥 + 𝑖𝑦 kw;Wk; 𝑎𝑟𝑔 (
𝑧−𝑖

𝑧+2
) =

𝜋

4
  vdpy; 𝑥2 + 𝑦2 + 3𝑥 − 3𝑦 + 2 = 0 

vdf;fhl;Lf. 
𝑍 = 𝑥 + 𝑖𝑦  

 𝑎𝑟𝑔 (
𝑧−𝑖

𝑧+2
) =

𝜋

4
⇒ 𝑎𝑟𝑔(𝑧 − 𝑖) − 𝑎𝑟𝑔(𝑧 + 2) =

𝜋

4
 

 ⇒ 𝑎𝑟𝑔(𝑥 + 𝑖𝑦 − 𝑖) − 𝑎𝑟𝑔(𝑥 + 𝑖𝑦 + 2) =
𝜋

4
 

 ⇒ 𝑎𝑟𝑔(𝑥 + 𝑖(𝑦 − 1)) − 𝑎𝑟𝑔(𝑥 + 2 + 𝑖𝑦) =
𝜋

4
 

⇒ 𝑡𝑎𝑛−1
𝑦 − 1

𝑥
− 𝑡𝑎𝑛−1

𝑦

𝑥 + 2
=

𝜋

4
 

⇒ 𝑡𝑎𝑛−1

𝑦−1

𝑥
−

𝑦

𝑥+2

1 + (
𝑦−1

𝑥
×

𝑦

𝑥+2
)
=

𝜋

4
 

⇒

((𝑦−1))(𝑥+2)−𝑥𝑦

𝑥(𝑥+2)

1 +
𝑦2−𝑦

𝑥(𝑥+2)

= tan
𝜋

4
 

⟹

𝑥𝑦+2𝑦−𝑥−2−𝑥𝑦

(𝑥+2)

𝑥2+2𝑥+𝑦2−𝑦

(𝑥+2)

= 1 

⟹
−𝑥 + 2𝑦 − 2

𝑥2 + 𝑦2 + 2𝑥 − 𝑦
= 1  

⟹ 𝑥2 + 𝑦2 + 2𝑥 − 𝑦 + 𝑥 − 2𝑦 + 2 = 0 

⟹ 𝑥2 + 𝑦2 + 3𝑥 − 3𝑦 + 2 = 0   

19.RUf;Ff: (𝑖)(1 + 𝑖)18    (𝑖𝑖)(−√3 + 3𝑖)
31

 
(𝑖)1 + 𝑖 = 𝑟𝑐𝑖𝑠(𝜃) → (1)  

𝑟 = √𝑥2 + 𝑦2 = √(1)2 + (1)2 = √2  

𝛼 = 𝑡𝑎𝑛−1 |
𝑦

𝑥
| = 𝑡𝑎𝑛−1 |

1

1
| =

𝜋

4
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Padasalai
(+,+) , vdNt tPr;rhdJ Kjy; fhy;gFjpapy; mikAk ⟹ 𝜃 = 𝛼 =

𝜋

4
 

(1) ⟹ (1 + 𝑖) = √2𝑐𝑖𝑠 (
𝜋

4
)  

⟹ (1 + 𝑖)18 = [√2𝑐𝑖𝑠 (
𝜋

4
)]

18
= √2

18
𝑐𝑖𝑠 (

𝜋

4
× 18) = 29 [𝑐𝑖𝑠 (4𝜋 +

𝜋

2
)]  

= 29 [cos
𝜋

2
+ 𝑖 sin

𝜋

2
] = 29(𝑖) = 512𝑖. 

(𝑖𝑖) − √3 + 3𝑖 = 𝑟𝑐𝑖𝑠(𝜃) → (1)  

𝑟 = √𝑥2 + 𝑦2 = √(−√3)
2
+ (3)2 = √12 = 2√3  

𝛼 = 𝑡𝑎𝑛−1 |
𝑦

𝑥
| = 𝑡𝑎𝑛−1 |

3

−√3
| = 𝑡𝑎𝑛−1√3 =

𝜋

3
  

(−,+) , vdNt tPr;rhdJ ,uz;lhk; fhy;gFjpapy; mikAk;  

⟹ 𝜃 = 𝜋 − 𝛼 = 𝜋 −
𝜋

3
=

2𝜋

3
  

(1) ⟹ −√3 + 3𝑖 = 2√3𝑐𝑖𝑠 (
2𝜋

3
)  

⟹ (−√3 + 3𝑖)
31

= [2√3𝑐𝑖𝑠 (
2𝜋

3
)]

31
= (2√3)

31
𝑐𝑖𝑠 (

2𝜋

3
× 31)  

 = (2√3)
31

𝑐𝑖𝑠 (20𝜋 +
2𝜋

3
) 

= (2√3)
31

[cos
2𝜋

3
+ 𝑖 sin

2𝜋

3
]  

= (2√3)
31

[cos (𝜋 −
𝜋

3
) + 𝑖 sin (𝜋 −

𝜋

3
)]  

= (2√3)
31

[− cos (
𝜋

3
) + 𝑖 sin (

𝜋

3
)]  

= (2√3)
31

[−
1

2
+ 𝑖

√3

2
]  

20. xd;wpd; %d;whk; gb%yq;fisf; fhz;f. 

  𝑧3 = 1 ⟹ 𝑧 = (1)
1

3⁄ = [𝑐𝑖𝑠(0)]
1

3⁄  

⟹ 𝑧 = [𝑐𝑖𝑠(2𝑘𝜋 + 0)]
1

3⁄ , 𝑘 = 0,1,2  

⟹ 𝑧 = 𝑐𝑖𝑠 (
2𝑘𝜋

3
) , 𝑘 = 0,1,2  

⟹ 𝑧 = 𝑐𝑖𝑠(0), 𝑐𝑖𝑠 (
2𝜋

3
) , 𝑐𝑖𝑠 (

4𝜋

3
)  

⟹ 𝑧 = 𝑐𝑖𝑠(0), 𝑐𝑖𝑠 (𝜋 −
𝜋

3
) , 𝑐𝑖𝑠 (𝜋 +

𝜋

3
)  

⟹ 𝑧 = cos 0 + 𝑖 sin 0 , cos (𝜋 −
𝜋

3
) + 𝑖 sin (𝜋 −

𝜋

3
),  

 cos (𝜋 +
𝜋

3
) + 𝑖 sin (𝜋 +

𝜋

3
)  

⟹ 𝑧 = 1,− cos
𝜋

3
+ 𝑖 sin

𝜋

3
, − cos

𝜋

3
− 𝑖 sin

𝜋

3
  

⟹ 𝑧 = 1,−
1

2
+ 𝑖

√3

2
, −

1

2
+ 𝑖

√3

2
⟹ 𝑧 = 1,

−1+𝑖√3

2
,
−1−𝑖√3

2
  

∴ xd;wpd; %d;whk; gb%yq;fs; 1, 𝜔,𝜔2 =1,
−1+𝑖√3

2
,
−1−𝑖√3

2
 

21. xd;wpd; ehd;fhk;; gb%yq;fisf; fhz;f. 

𝑧4 = 1 ⟹ 𝑧 = (1)
1

4⁄ = [𝑐𝑖𝑠(0)]
1

4⁄   

⟹ 𝑧 = [𝑐𝑖𝑠(2𝑘𝜋 + 0)]
1

4⁄ , 𝑘 = 0,1,2,3  

⟹ 𝑧 = 𝑐𝑖𝑠 (
2𝑘𝜋

4
) , 𝑘 = 0,1,2,3  

⟹ 𝑧 = 𝑐𝑖𝑠(0), 𝑐𝑖𝑠 (
2𝜋

4
) , 𝑐𝑖𝑠 (

4𝜋

4
) , 𝑐𝑖𝑠 (

6𝜋

4
)  

⟹ 𝑧 = 𝑐𝑖𝑠(0), 𝑐𝑖𝑠 (
𝜋

2
) , 𝑐𝑖𝑠(𝜋), 𝑐𝑖𝑠 (

3𝜋

2
)  

⟹ 𝑧 = cos 0 + 𝑖 sin 0 , cos (
𝜋

2
) + 𝑖 sin (

𝜋

2
) , cos(𝜋) + 𝑖 sin(𝜋),  

cos (
3𝜋

2
) + 𝑖 sin (

3𝜋

2
)  

⟹ 𝑧 = 1, 𝑖, −1,−𝑖   
∴ xd;wpd; ehd;fhk;; gb%yq;fs; 1, 𝜔, 𝜔2, 𝜔3 = 1, 𝑖, −1,−𝑖. 

22. 𝑧3 + 8𝑖 = 0 vd;w rkd;ghl;ilj; jPh;f;f. ,q;F 𝑧 ∈ ℂ. 

 𝑧3 + 8𝑖 = 0 ⟹ 𝑧 = (−8𝑖)
1

3⁄  

⟹ 𝑧 = −2(𝑖)
1

3⁄ = −2(𝑐𝑖𝑠
𝜋

2
)
1

3⁄
= −2 [𝑐𝑖𝑠 (2𝑘𝜋 +

𝜋

2
)]

1
3⁄

  

= −2 [𝑐𝑖𝑠(4𝑘 + 1)
𝜋

2
]
1

3⁄
, 𝑘 = 0,1,2  

= −2𝑐𝑖𝑠(4𝑘 + 1)
𝜋

6
, 𝑘 = 0,1,2  

𝑧 = −2𝑐𝑖𝑠
𝜋

6
, −2𝑐𝑖𝑠

5𝜋

6
, −2𝑐𝑖𝑠

9𝜋

6
  

23. √3 + 𝑖 −d; vy;yh %d;whk; gb%yq;fisAk; fhz;f. 

𝑧 = √3 + 𝑖 = 𝑟𝑐𝑖𝑠(𝜃) → (1)  

𝑟 = √𝑥2 + 𝑦2 = √(√3)
2
+ (1)2 = √4 = 2  

𝛼 = 𝑡𝑎𝑛−1 |
𝑦

𝑥
| = 𝑡𝑎𝑛−1 |

1

√3
| =

𝜋

6
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Padasalai
(+,+) , vdNt tPr;rhdJ Kjy; fhy;gFjpapy; mikAk ⟹ 𝜃 = 𝛼 =

𝜋

6
 

(1) ⟹ √3 + 𝑖 = 2𝑐𝑖𝑠 (
𝜋

6
)  

⟹ (√3 + 𝑖)
1

3⁄ = [2𝑐𝑖𝑠 (
𝜋

6
)]

1
3⁄
= [2𝑐𝑖𝑠 (2𝑘𝜋 +

𝜋

6
)]

1
3⁄

  

= 2
1

3⁄ [𝑐𝑖𝑠(12𝑘 + 1)
𝜋

6
]
1

3⁄
, 𝑘 = 0,1,2  

= 2
1

3⁄ 𝑐𝑖𝑠(12𝑘 + 1)
𝜋

18
, 𝑘 = 0,1,2.  

𝑧 = 2
1

3⁄ 𝑐𝑖𝑠
𝜋

18
, 2

1
3⁄ 𝑐𝑖𝑠

13𝜋

18
, 2

1
3⁄ 𝑐𝑖𝑠

25𝜋

18
 . 

24. 𝑧1, 𝑧2 kw;Wk; 𝑧3 Mfpait |𝑧| = 2 vd;w tl;lj;jpd; kPjike;j rkgf;f 

Kf;Nfhzj;jpd; cr;rpg;Gs;spfs; vd;f. NkYk; 𝑧1 = 1 + 𝑖√3 vdpy; 𝑧2 kw;Wk;  
𝑧3 −If; fhz;f. 
|𝑧| = 2  vd;gJ ikak; (0,0) kw;Wk; Muk;  2 myF cs;s tl;lj;jpd; 
rkd;ghlhFk;.  𝐴, 𝐵 kw;Wk; 𝐶 vd;gd rkgf;f Kf;Nfhzj;jpd; Kidfs; vd;f. 
Kf;Nfhzj;jpd; gf;fq;fs; KiwNa 𝐴𝐵, 𝐵𝐶 kw;Wk; 𝐶𝐴 Mfpait 

ikaj;Jld; Vw;gLj;Jk; Nfhzk;  
2𝜋

3
 Nubad; MFk;. 

𝑧1 −cld;𝑧2 kw;Wk; 𝑧3 Vw;gLj;Jk; Nfhzk;  
2𝜋

3
 kw;Wk; 

4𝜋

3
 MFk;. 

𝑧1 = 1 + 𝑖√3  

𝑧2 = 𝑧1𝑐𝑖𝑠 (
2𝜋

3
) = (1 + 𝑖√3) [cos (

2𝜋

3
) + 𝑖 sin (

2𝜋

3
)]  

= (1 + 𝑖√3)[cos(180 − 60) + 𝑖 sin(180 − 60)]  

= (1 + 𝑖√3)(−cos 60 + 𝑖 sin 60)  

= (1 + 𝑖√3) (−
1

2
+ 𝑖

√3

2
)  

= −2  

𝑧3 = 𝑧2𝑐𝑖𝑠 (
2𝜋

3
) = −2 [cos (

2𝜋

3
) + 𝑖 sin (

2𝜋

3
)]  

= −2[cos(180 − 60) + 𝑖 sin(180 − 60)]  
= −2(−cos 60 + 𝑖 sin 60)  

= −2(−
1

2
+ 𝑖

√3

2
)  

= 1 − 𝑖√3  

25. (
√3

2
+

𝑖

2
)
5

+ (
√3

2
−

𝑖

2
)
5

= −√3 vdf;fhl;Lf. 

√3

2
+

𝑖

2
= 𝑟𝑐𝑖𝑠(𝜃) → (1)  

𝑟 = √𝑥2 + 𝑦2 = √(
√3

2
)
2

+ (
1

2
)
2
= √

3

4
+

1

4
= √1 = 1  

𝛼 = 𝑡𝑎𝑛−1 |
𝑦

𝑥
| = 𝑡𝑎𝑛−1 |

1
2⁄

√3
2

⁄
| =

𝜋

6
  

(+,+) , vdNt tPr;rhdJ Kjy; fhy;gFjpapy; mikAk ⟹ 𝜃 = 𝛼 =
𝜋

6
 

(1) ⟹
√3

2
+

𝑖

2
= 𝑐𝑖𝑠 (

𝜋

6
)  

⟹ (
√3

2
+

𝑖

2
)
5

= [𝑐𝑖𝑠 (
𝜋

6
)]

5
= 𝑐𝑖𝑠 (

5𝜋

6
) = cos (

5𝜋

6
) + 𝑖 sin (

5𝜋

6
)   

,JNghyNt, (
√3

2
−

𝑖

2
)
5

= cos (
5𝜋

6
) − 𝑖 sin (

5𝜋

6
) 

(
√3

2
+

𝑖

2
)
5

+ (
√3

2
−

𝑖

2
)
5

= cos (
5𝜋

6
) + 𝑖 sin (

5𝜋

6
) + cos (

5𝜋

6
) − 𝑖 sin (

5𝜋

6
)  

= 2 cos (
5𝜋

6
) = 2 cos (

5 × 180

6
) = 2 cos 150 = −2 cos 30 = −2 ×

√3

2
= −√3 

26. (
1+sin

𝜋

10
+𝑖 cos

𝜋

10

1+sin
𝜋

10
−𝑖 cos

𝜋

10

)
10

−d; kjpg;G fhz;f. 

 𝑧 = sin
𝜋

10
+ 𝑖 cos

𝜋

10
  vd;f. ⟹

1

𝑧
= sin

𝜋

10
− 𝑖 cos

𝜋

10
 

(
1+sin

𝜋

10
+𝑖 cos

𝜋

10

1+sin
𝜋

10
−𝑖 cos

𝜋

10

)
10

= (
1+𝑧

1+
1

𝑧

)

10

= (
1+𝑧

1+𝑧
× 𝑧)

10
= 𝑧10  

𝑧10 = (sin
𝜋

10
+ 𝑖 cos

𝜋

10
)
10

= [𝑖 (cos
𝜋

10
− 𝑖 sin

𝜋

10
)]

10
  

= 𝑖10 [cos (10 ×
𝜋

10
) − 𝑖 sin (10 ×

𝜋

10
)]  

= −1[cos𝜋 − 𝑖 sin 𝜋]  
= −1(−1 − 0)  
= 1  

27. 2 cos 𝛼 = 𝑥 +
1

𝑥
 kw;Wk; 2 cos𝛽 = 𝑦 +

1

𝑦
 ,vdf;nfhz;L fPo;f;fhz;gitfis 

epWTf.  

(𝑖)
𝑥

𝑦
+

𝑦

𝑥
= 2 cos(𝛼 − 𝛽)  (𝑖𝑖)𝑥𝑦 −

1

𝑥𝑦
= 2𝑖 sin(𝛼 + 𝛽)    

(𝑖𝑖𝑖)
𝑥𝑚

𝑦𝑛
−

𝑦

𝑥𝑚

𝑛
= 2𝑖 sin(𝑚𝛼 − 𝑛𝛽)  (𝑖𝑣)𝑥𝑚𝑦𝑛 +

1

𝑥𝑚𝑦𝑛
= 2 cos(𝑚𝛼 + 𝑛𝛽)  
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Padasalai
𝑥 +

1

𝑥
= 2 cos𝛼 ⟹ 𝑥 = 𝑥 = cos𝛼 + 𝑖 sin 𝛼  

𝑦 +
1

𝑦
= 2 cos𝛽 ⟹ 𝑦 = cos𝛽 + 𝑖 sin 𝛽  

(𝑖) 
𝑥

𝑦
=

cos𝛼+𝑖 sin𝛼

cos𝛽+𝑖 sin𝛽
= cos(𝛼 − 𝛽) + 𝑖 sin(𝛼 − 𝛽)  

𝑦

𝑥
= (

𝑥

𝑦
)
−1

= cos(𝛼 − 𝛽) − 𝑖 sin(𝛼 − 𝛽)  
𝑥

𝑦
+

𝑦

𝑥
= 2 cos(𝛼 − 𝛽)  

(𝑖𝑖) 𝑥𝑦 = (cos 𝛼 + 𝑖 sin 𝛼)(cos 𝛽 + 𝑖 sin 𝛽) = cos(𝛼 + 𝛽) + 𝑖 sin(𝛼 + 𝛽) 
1

𝑥𝑦
= (𝑥𝑦)−1 = cos(𝛼 + 𝛽) − 𝑖 sin(𝛼 + 𝛽)  

𝑥𝑦 −
1

𝑥𝑦
= 2𝑖 sin(𝛼 + 𝛽)  

(𝑖𝑖𝑖) 𝑥𝑚 = (cos𝛼 + 𝑖 sin 𝛼)𝑚 = cos𝑚𝛼 + 𝑖 sin𝑚𝛼 
𝑦𝑛 = (cos𝛽 + 𝑖 sin 𝛽)𝑛 = cos𝑛𝛽 + 𝑖 sin 𝑛𝛽  

𝑥𝑚

𝑦𝑛
=

cos𝑚𝛼+𝑖 sin𝑚𝛼

cos𝑛𝛽+𝑖 sin𝑛𝛽
= cos(𝑚𝛼 − 𝑛𝛽) + 𝑖 sin(𝑚𝛼 − 𝑛𝛽)  

𝑦

𝑥𝑚

𝑛
= (

𝑥𝑚

𝑦𝑛)
−1

= cos(𝑚𝛼 − 𝑛𝛽) − 𝑖 sin(𝑚𝛼 − 𝑛𝛽)  

𝑥𝑚

𝑦𝑛
−

𝑦

𝑥𝑚

𝑛
= 2𝑖 sin(𝑚𝛼 − 𝑛𝛽)   

(𝑖𝑣)𝑥𝑚 = (cos𝛼 + 𝑖 sin 𝛼)𝑚 = cos𝑚𝛼 + 𝑖 sin𝑚𝛼  
𝑦𝑛 = (cos𝛽 + 𝑖 sin 𝛽)𝑛 = cos𝑛𝛽 + 𝑖 sin 𝑛𝛽   
𝑥𝑚𝑦𝑛 = (cos𝑚𝛼 + 𝑖 sin𝑚𝛼)(cos𝑛𝛽 + 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)  

28. √−1
4

−d; kjpg;Gfs; ±
1

√2
(1 ± 𝑖) vd epWTf. 

𝑥 = √−1
4

 vd;f. 

= (−1)
1

4⁄   

= (𝑐𝑖𝑠𝜋)
1

4  

= [𝑐𝑖𝑠(2𝑘𝜋 + 𝜋)]
1

4, 𝑘 = 0,1,2,3  

= 𝑐𝑖𝑠(2𝑘 + 1)
𝜋

4
, 𝑘 = 0,1,2,3  

= 𝑐𝑖𝑠 (
𝜋

4
) , 𝑐𝑖𝑠 (

3𝜋

4
) , 𝑐𝑖𝑠 (

5𝜋

4
) , 𝑐𝑖𝑠 (

7𝜋

4
)  

= cos 45 + 𝑖 sin 45 , cos 135 + 𝑖 sin 135 , cos 225 + 𝑖 sin 225 , cos 315 +
𝑖 sin 315  

= cos 45 + 𝑖 sin 45 , cos(90 + 45) + 𝑖 sin(90 + 45) , cos(180 + 45) +
𝑖 sin(180 + 45) , cos(360 − 45) + 𝑖 sin(360 − 45)  

= cos 45 + 𝑖 sin 45 ,− cos45 + 𝑖 sin 45 ,− cos45 − 𝑖 sin 45 , cos 45 −
𝑖 sin 45  

=
1

√2
+

1

√2
𝑖, −

1

√2
+

1

√2
𝑖, −

1

√2
−

1

√2
𝑖,

1

√2
−

1

√2
𝑖  

∴ 𝑥 = ±
1

√2
(1 ± 𝑖)  

3. rkd;ghl;bay; 
2 kjpg;ngz; tpdhf;fs; 

1. 𝛼, 𝛽 kw;Wk; 𝛾 vd;gd 𝑥3 + 𝑝𝑥2 + 𝑞𝑥 + 𝑟 = 0 vDk; rkd;ghl;bd; 

%yq;fshf ,Ue;jhy;, nfOf;fspd; mbg;gilapy; ∑
1

𝛽𝛾
− d; kjpg;igf; 

fhz;f. 
rkd;ghL: 𝑥3 + 𝑝𝑥2 + 𝑞𝑥 + 𝑟 = 0 

∑ = 𝛼 + 𝛽 + 𝛾 =1 −
𝑝

1
= −𝑝  

∑ = 𝛼𝛽𝛾 3 = −
𝑟

1
= −𝑟  

∑1 = ∑
1

𝛽𝛾
=

1

𝛽𝛾
+

1

𝛼𝛾
+

1

𝛼𝛽
=

𝛼+𝛽+𝛾

𝛼𝛽𝛾
=

−𝑝

−𝑟
=

𝑝

𝑟
    

2. 𝑎𝑥4 + 𝑏𝑥3 + 𝑐𝑥2 + 𝑑𝑥 + 𝑒 = 0 vDk; rkd;ghl;bd; %yq;fspd; 
th;f;fq;fspd; $Ljy; fhz;f. ,q;F 𝑎 ≠ 0 MFk;. 

∑ = 𝛼 + 𝛽 + 𝛾 + 𝛿 =1 −
𝑏

𝑎
  

∑ = 𝛼𝛽 + 𝛼𝛾 + 𝛼𝛿 + 𝛽𝛾 + 𝛽𝛿 + 𝛾𝛿2 =
𝑐

𝑎
  

𝛼2 + 𝛽2 + 𝛾2 + 𝛿2 = (𝛼 + 𝛽 + 𝛾 + 𝛿)2 − 2(𝛼𝛽 + 𝛼𝛾 + 𝛼𝛿 + 𝛽𝛾 + 𝛽𝛿 + 𝛾𝛿)    

= (−
𝑏

𝑎
)
2
− 2(

𝑐

𝑎
)  

=
𝑏2

𝑎2
−

2𝑐

𝑎
  

=
𝑏2−2𝑎𝑐

𝑎2
  

3. 𝑝 vd;gJ xU nka;naz; vdpy;, 4𝑥2 + 4𝑝𝑥 + 𝑝 + 2 = 0 cDk; 
rkd;ghl;bd; %yq;fspd; jd;ikia 𝑝 −d; mbg;gilapy; Muha;f.   
gz;Gfhl;b ∆= 𝑏2 − 4𝑎𝑐 
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Padasalai
= (4𝑝)2 − 4(4)(𝑝 + 2)  
= 16𝑝2 − 16𝑝 − 32  
= 16(𝑝2 − 𝑝 − 2)  
= 16(𝑝 + 1)(𝑝 − 2)  

−1 < 𝑝 < 2  vdpy; ∆< 0, vdNt %yq;fs; fw;gid MFk;. 
𝑝 = −1 𝑜𝑟 𝑝 = 2 vdpy; ∆= 0, vdNt %yq;fs; nka; kw;Wk; rkk; MFk;. 
−∞ < 𝑝 < −1   𝑜𝑟  2 < 𝑝 < ∞ vdpy; ∆> 0, vdNt %yq;fs; nka; kw;Wk; 
ntt;Ntwhdit MFk;. 
4.xU fdr; rJug; ngl;bapd; gf;fq;fs; 1,2,3 myFfs; mjpfhpg;gjhy; 
fdr;rJug;ngl;bapd; nfhs;ssittpl 52 fd myFfs; mjpfKs;s 
fdr;nrt;tfk; fpilf;fpwJ vdpy; fd nrt;tfj;jpd; nfhs;ssitf; 
fhz;f.  
fdr; rJuj;jpd; gf;fmsT 𝑥 vd;f.  
nfhLf;fg;gl;Ls;s tptug;gb, fdr; nrt;tfj;jpd; ePsk;, mfyk; kw;Wk; 
cauk; KiwNa (𝑥 + 1), (𝑥 + 2) kw;Wk; (𝑥 + 3) vd;f.  
fdr;nrt;tfj;jpd; fdmsT = fdr;rJuj;jpd; fdmsT+ 52. 
⟹ (𝑥 + 1)(𝑥 + 2) (𝑥 + 3) = 𝑥3 + 52 
⟹ (𝑥2 + 3𝑥 + 2)(𝑥 + 3) = 𝑥3 + 52     
⟹ 𝑥3 + 3𝑥2 + 3𝑥2 + 9𝑥 + 2𝑥 + 6 = 𝑥3 + 52  
⟹ 𝑥3 + 3𝑥2 + 3𝑥2 + 9𝑥 + 2𝑥 + 6 − 𝑥3 − 52 = 0  
⟹ 6𝑥2 + 11𝑥 − 46 = 0                                                 
⟹ (𝑥 − 2)(6𝑥 + 23) = 0  
⟹ 𝑥 = 2   (𝑜𝑟)    𝑥 = −23  (jPh;T my;y) 
fdr;nrt;tfj;jpd; fdmsT = 𝑥3 + 52 = 23 + 52 = 8 + 52 = 60 f.m. 

5. nfhLf;fg;gl;l %yq;fisf; nfhz;L Kg;gb rkd;ghLfis cUthf;Ff 
(𝑖)1,2 kw;Wk; 3     𝑖𝑖) 1,1 kw;Wk; −2  (𝑖𝑖𝑖)2,−2 kw;Wk; 4  
(𝑖)1,2 kw;Wk; 3       
 𝛼 = 1, 𝛽 = 2, 𝛾 = 3 vd;f. 
∑ = 𝛼 + 𝛽 + 𝛾 =1 1 + 2 + 3 = 6  
∑ = 𝛼𝛽 + 𝛽𝛾 + 𝛾𝛼2 = (1 × 2) + (2 × 3) + (3 × 1) = 2 + 6 + 3 = 11  
∑ = 𝛼𝛽𝛾 3 = 1 × 2 × 3 = 6  
Kg;gbr; rkd;ghl;bw;fhd tpal;lhtpd; #j;jpuk;:  
𝑥3 − (∑𝛼)𝑥2 + (∑𝛼𝛽)𝑥 − (∑𝛼𝛽𝛾) = 0  
⟹ 𝑥3 − 6𝑥2 + 11𝑥 − 6 = 0   
 𝑖𝑖) 1,1 kw;Wk; −2   

 𝛼 = 1, 𝛽 = 1, 𝛾 = −2 vd;f. 
∑ = 𝛼 + 𝛽 + 𝛾 =1 1 + 1 − 2 = 0  
∑ = 𝛼𝛽 + 𝛽𝛾 + 𝛾𝛼2 = (1 × 1) + (1 × −2) + (−2 × 1) = 1 − 2 − 2 = −3  
∑ = 𝛼𝛽𝛾 3 = 1 × 1 × (−2) = −2  
Kg;gbr; rkd;ghl;bw;fhd tpal;lhtpd; #j;jpuk;:  
𝑥3 − (∑1)𝑥2 + (∑2)𝑥 − (∑3) = 0  
⟹ 𝑥3 − 0𝑥2 − 3𝑥 − (−2) = 0  
⟹ 𝑥3 − 3𝑥 + 2 = 0  
(𝑖𝑖𝑖)2,−2 kw;Wk; 4  
𝛼 = 2, 𝛽 = −2, 𝛾 = 4 vd;f. 
∑ = 𝛼 + 𝛽 + 𝛾 =1 2 − 2 + 4 = 4  
∑ = 𝛼𝛽 + 𝛽𝛾 + 𝛾𝛼2 = (2 × −2) + (−2 × 4) + (4 × 2) = −4 − 8 + 8 = −4  
∑ = 𝛼𝛽𝛾 3 = 2 × (−2) × 4 = −16  
Kg;gbr; rkd;ghl;bw;fhd tpal;lhtpd; #j;jpuk;:  

𝑥3 − (∑1)𝑥2 + (∑2)𝑥 − (∑3) = 0  
⟹ 𝑥3 − 4𝑥2 − 4𝑥 − (−16) = 0  

⟹ 𝑥3 − 4𝑥2 − 4𝑥 + 16 = 0  
6. 2𝑥4 − 8𝑥3 + 6𝑥2 − 3 = 0 vDk; rkd;ghl;bd; %yq;fspd; th;f;fq;fspd; 
$Ljy; fhz;f. 
rkd;ghL∶ 2𝑥4 − 8𝑥3 + 6𝑥2 − 3 = 0 ; %yq;fs; :𝛼, 𝛽 kw;Wk; 𝛾 
𝑎 = 2, 𝑏 = −8, 𝑐 = 6, 𝑑 = 0, 𝑒 = −3  

∑ = 𝛼 + 𝛽 + 𝛾 + 𝛿 =1 −
𝑏

𝑎
= −

−8

2
= 4   

∑ = 𝛼𝛽 + 𝛼𝛾 + 𝛼𝛿 + 𝛽𝛾 + 𝛽𝛿 + 𝛾𝛼2 =
𝑐

𝑎
=

6

2
= 3   

𝛼2 + 𝛽2 + 𝛾2 + 𝛿2 = (𝛼 + 𝛽 + 𝛾 + 𝛿)2 − 2(𝛼𝛽 + 𝛼𝛾 + 𝛼𝛿 + 𝛽𝛾 + 𝛽𝛿 + 𝛾𝛿)  
⟹ 𝛼2 + 𝛽2 + 𝛾2 + 𝛿2 = (4)2 − 2(3) = 16 − 6 = 10  
7. 𝛼, 𝛽, 𝛾 kw;Wk; 𝛿 Mfpad 2𝑥4 + 5𝑥3 − 7𝑥2 + +8 = 0  vDk; 
gy;YWg;Gf;Nfhit rkd;ghl;bd; %yq;fs; vdpy;,  𝛼 + 𝛽 + 𝛾 + 𝛿 kw;Wk;  
𝛼𝛽𝛾𝛿 Mfpatw;wpid %yq;fshfTk; KO vz;fis nfOf;fshfTk; 
nfhz;l Xh; ,Ugb rkd;ghl;ilf; fhz;f. 
rkd;ghL∶ 2𝑥4 + 5𝑥3 − 7𝑥2 + +8 = 0   ; %yq;fs; : . 𝛼, 𝛽, 𝛾 kw;Wk; 𝛿 
𝑎 = 2, 𝑏 = 5, 𝑐 = −7, 𝑑 = 0, 𝑒 = 8  

∑ = 𝛼 + 𝛽 + 𝛾 + 𝛿 =1 −
𝑏

𝑎
= −

5

2
   

∑ = 𝛼𝛽𝛾𝛿 =4
𝑒

𝑎
=

8

2
= 4  
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%yq;fspd; $l;Lg;gyd; = −

5

2
+ 4 =

3

2
 

%yq;fspd; ngUf;fw;gyd; = (−
5

2
) 4 = −10 

Njitahd ,Ugbr;rkd;ghL: 

𝑥2 −(%.$.g) 𝑥 +(%.ng.g) = 0 ⟹ 𝑥2 − (
3

2
 ) 𝑥 + (−10) = 0  

⟹ 2𝑥2 − 3𝑥 − 20 = 0   

8. 𝑙𝑥2 + 𝑛𝑥 + 𝑛 = 0 vDk; rkd;ghl;bd; %yq;fs; 𝑝 kw;Wk; 𝑞 vdpy; √
𝑝

𝑞
+

√
𝑞

𝑝
+ √

𝑛

𝑙
= 0 vdf;fhl;Lf. 

𝑝 + 𝑞 = −
𝑛

𝑙
    ;   𝑝𝑞 =

𝑛

𝑙
  

√
𝑝

𝑞
+ √

𝑞

𝑝
+ √

𝑛

𝑙
= √𝑝

√𝑞
+ √𝑞

√𝑝
+

√𝑛

√𝑙
=

𝑝+𝑞

√𝑝𝑞
+

√𝑛

√𝑙
=

−𝑛
𝑙⁄

√𝑛
𝑙⁄

+
√𝑛

√𝑙
= −

√𝑛

√𝑙
+

√𝑛

√𝑙
= 0   

9. 𝑥2 + 𝑝𝑥 + 𝑞 = 0 kw;Wk; 𝑥2 + 𝑝′𝑥 + 𝑞′ = 0 Mfpa ,U rkd;ghLfSf;Fk; 

xU nghJthd %yk; ,Ug;gpd;, mk;%yk;  
𝑝𝑞′−𝑝′𝑞

𝑞−𝑞′
 my;yJ  

𝑞−𝑞′

𝑝′−𝑝
 MFk; 

vdf;fhl;Lf. 
𝑥2 + 𝑝𝑥 + 𝑞 = 0 kw;Wk 𝑥2 + 𝑝′𝑥 + 𝑞′ = 0 Mfpa ,U rkd;ghLfSf;Fk; xU 
nghJthd %yk; 𝛼 vd;f.  

vdNt 𝛼2 + 𝑝𝛼 + 𝑞 = 0 → (1)  ; 𝛼2 + 𝑝′𝛼 + 𝑞′ = 0 → (2) 
rkd; (1),(2) −I FWf;Fg; ngUf;fy; Kiwapy; jPh;f;f,  
     α2 α 1   
𝑝 𝑞 1 𝑝

𝑝′ 𝑞′ 1 𝑝′    

⟹
𝛼2

𝑝𝑞′−𝑝′𝑞
=

𝛼

𝑞−𝑞′
=

1

𝑝′−𝑝
     

⟹
𝛼2

𝑝𝑞′−𝑝′𝑞
=

𝛼

𝑞−𝑞′
 (or) 

𝛼

𝑞−𝑞′
=

1

𝑝′−𝑝
    

⟹ 𝛼 =
𝑝𝑞′−𝑝′𝑞

𝑞−𝑞′
  (or) 𝛼 =

𝑞−𝑞′

𝑝′−𝑝
 

10. xU vz;iz mjd; fd%yj;NjhL $l;bdhy; 6 fpilf;fpwJ vdpy; 
me;j vz;izf; fhZk; topia fzpjtpay; fzf;fhf khw;Wf.  

Njitahd vz; 𝑥 vd;f. 
nfhLf;fg;gl;Ls;s tptug;gb, 

𝑥 + √𝑥
3

= 6 ⟹ √𝑥
3

= 6 − 𝑥  
,UGwKk; 3-d; mLf;fhf khw;Wf, 𝑥 = (6 − 𝑥)3 

⟹ 𝑥 = (6)3 − 3(6)2𝑥 + 3(6)𝑥2 − 𝑥3  
⟹ 𝑥 = 216 − 108𝑥 + 18𝑥2 − 𝑥3  
  ⟹ 𝑥3 − 18𝑥2 + 109𝑥 − 216 = 0 

11. 2 − √3𝑖 − I %ykhff; nfhz;l Fiwe;jgl;r gbAld; tpfpjKW 
nfOf;fSila Xh; gy;YWg;Gf;Nfhitr; rkd;ghl;ilf; fhz;f.  

xU %yk;  𝛼 = 2 − √3𝑖 vdpy; kw;nwhU %yk; 𝛽 = 2 + √3𝑖MFk;. 

𝛼 + 𝛽 = 2 − √3𝑖 + 2 + √3𝑖 = 4  

𝛼𝛽 = (2 − √3𝑖)(2 + √3𝑖) = 4 + 3 = 7  

∴ Njitahd rkd;ghL:   𝑥2 − (𝛼 + 𝛽 )𝑥 + (𝛼𝛽) = 0   ⟹ 𝑥2 − 4𝑥 + 7 = 0    

12. 2 − √3 − I %ykhff; nfhz;l Fiwe;jgl;r gbAld; tpfpjKW 
nfOf;fSila Xh; gy;YWg;Gf;Nfhitr; rkd;ghl;ilf; fhz;f. 

xU %yk;  𝛼 = 2 − √3 vdpy; kw;nwhU %yk; 𝛽 = 2 + √3 MFk;. 

𝛼 + 𝛽 = 2 − √3 + 2 + √3 = 4  

𝛼𝛽 = (2 − √3)(2 + √3) = 4 − 3 = 1  

∴ Njitahd rkd;ghL:   𝑥2 − (𝛼 + 𝛽 )𝑥 + (𝛼𝛽) = 0   ⟹ 𝑥2 − 4𝑥 + 1 = 0    
13. 2𝑥2 − 6𝑥 + 7 = 0 vd;w rkd;ghl;bw;F 𝑥 −d; ve;j nka;naz; kjpg;Gk; 
jPh;itj; juhJ vdf;fhl;Lf.  
𝑎 = 2, 𝑏 = −6, 𝑐 = 7  
∆= 𝑏2 − 4𝑎𝑐 = (−6)2 − 4(2)(7) = 36 − 56 = −20 < 0  
∴ vdNt %yq;fs; fw;gid MFk;. 
14. 𝑥2 + 2(𝑘 + 2)𝑥 + 9𝑘 = 0 vDk; rkd;ghl;bd; %yq;fs; rkk; vdpy;, 𝑘 
kjpg;G fhz;f.  
𝑎 = 1, 𝑏 = 2𝑘 + 4, 𝑐 = 9𝑘  
∆= 0 ( ∵%yq;fs; rkk;) 
⟹ 𝑏2 − 4𝑎𝑐 = 0  
⟹ (2𝑘 + 4)2 − 4(1)(9𝑘) = 0  
⟹ 4𝑘2 + 16𝑘 + 16 − 36𝑘 = 0  
⟹ 4𝑘2 − 20𝑘 + 16 = 0  
⟹ 𝑘2 − 5𝑘 + 4 = 0 ⟹ (𝑘 − 1)(𝑘 − 4) = 0 ⟹ 𝑘 = 1 𝑜𝑟  4 
15. p, q, r Mfpait tpfpjKW vz;fs; vdpy; 𝑥2 − 2𝑝𝑥 + 𝑝2 − 𝑞2 + 2𝑞𝑟 −
𝑟2 = 0 vDk; rkd;ghl;bd; %yq;fs; tpfpjKW vz;fshFk; vdf;fhl;Lf. 

𝑎 = 1, 𝑏 = −2𝑝, 𝑐 = 𝑝2 − 𝑞2 + 2𝑞𝑟 − 𝑟2  
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∆= 𝑏2 − 4𝑎𝑐 = (−2𝑝)2 − 4(1)(𝑝2 − 𝑞2 + 2𝑞𝑟 − 𝑟2)  

= 4𝑝2 − 4𝑝2 + 4𝑞2 − 8𝑞𝑟 + 4𝑟2  
= 4𝑞2 − 8𝑞𝑟 + 4𝑟2  
= 4(𝑞2 − 2𝑞𝑟 + 𝑟2)  
= [2(𝑞 − 𝑟)]2 xU KOth;f;fk; MFk;.. 

vdNt %yq;fs; tpfpjKW vz;fshFk; 
16. 𝑘 vd;gJ nka;naz; vdpy; 2𝑥2 + 𝑘𝑥 + 𝑘 = 0 vDk; gy;YWg;Gf; 
Nfhitr; rkd;ghl;bd; %yq;fspd; ,ay;ig, 𝑘 topahf Muha;f.  

𝑎 = 2, 𝑏 = 𝑘, 𝑐 = 𝑘  
∆= 𝑏2 − 4𝑎𝑐 = 𝑘2 − 8𝑘 = 𝑘(𝑘 − 8)  
𝑘 <0  vdpy;  ∆> 0 , vdNt %yq;fs; nka; MFk;. 
𝑘 = 0 , 𝑘 = 8 vdpy;∆= 0, vdNt %yq;fs; nka; kw;Wk; rkk; MFk;. 
0 < 𝑘 <8  vdpy;  ∆< 0, vdNt %yq;fs; fw;gid MFk;. 

𝑘 >8 vdpy;    ∆> 0, vdNt %yq;fs; nka; kw;Wk; ntt;Ntwhdit MFk;. 

17. 2 + √3𝑖 −I %ykhff; nfhz;l Fiwe;jgl;r gbAld; tpfpjKW 
nfOf;fSila Xh; gy;YWg;Gf;Nfhitr; rkd;ghl;ilf; fhz;f. 

xU %yk;  𝛼 = 2 + √3𝑖 vdpy; kw;nwhU %yk; 𝛽 = 2 − √3𝑖 MFk;. 

𝛼 + 𝛽 = 2 + √3𝑖 + 2 − √3𝑖 = 4  

𝛼𝛽 = (2 + √3𝑖)(2 − √3𝑖) = 4 + 3 = 7  

∴ Njitahd rkd;ghL:   𝑥2 − (𝛼 + 𝛽 )𝑥 + (𝛼𝛽) = 0   ⟹ 𝑥2 − 4𝑥 + 7 = 0     
18. 2𝑖 + 3 − I %ykhff; nfhz;l Fiwe;jgl;r gbAld; tpfpjKW 
nfOf;fSila Xh; gy;YWg;Gf;Nfhitr; rkd;ghl;ilf; fhz;f. 

xU %yk;  𝛼 = 3 + 2𝑖 vdpy; kw;nwhU %yk; 𝛽 = 3 − 2𝑖 MFk;. 
𝛼 + 𝛽 = 3 + 2𝑖 + 3 − 2𝑖 = 6  
𝛼𝛽 = (3 + 2𝑖)(3 − 2𝑖) = 9 + 4 = 13  

∴ Njitahd rkd;ghL∶ 𝑥2 − (𝛼 + 𝛽 )𝑥 + (𝛼𝛽) = 0 ⟹ 𝑥2 − 6𝑥 + 13 = 0      
19. 𝑥3 + 𝑝𝑥2 + 𝑞𝑥 + 𝑟 = 0 −d; %yq;fs; $l;Lj; njhlh;Kiwap;y; 
,Ug;gjw;fhd epge;jidiag; ngWf. 

𝑥3 + 𝑝𝑥2 + 𝑞𝑥 + 𝑟 = 0 −d; %yq;fs; (𝑎 − 𝑑), 𝑎, (𝑎 + 𝑑) vd;f.     

 ∑1 = 𝑎 − 𝑑 + 𝑎 + 𝑎 + 𝑑 = −
𝑏

𝑎
= −𝑝 

⟹ 3𝑎 = −𝑝 ⟹ 𝑎 = −
𝑝

3
  

𝑎 = −
𝑝

3
 vd;gJ 𝑥3 + 𝑝𝑥2 + 𝑞𝑥 + 𝑟 = 0 −d; %ykhjyhy;, 

⟹ (−
𝑝

3
)
3
+ 𝑝 (−

𝑝

3
)
2
+ 𝑞 (−

𝑝

3
) + 𝑟 = 0  

⟹ −
𝑝3

27
+ 𝑝 (

𝑝2

9
) −

𝑝𝑞

3
+ 𝑟 = 0  

⟹ −
𝑝3

27
+

𝑝3

9
+ 𝑟 =

𝑝𝑞

3
  

(×) 27 ⟹ −𝑝3 + 3𝑝3 + 27𝑟 = 9𝑝𝑞  
⟹ 9𝑝𝑞 = 2𝑝3 + 27𝑟  
20. 𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑 = 0 vDk; rkd;ghl;bd; %yq;fs; ngUf;Fj; 
njhlh;Kiwapy; ,Ug;gjw;fhd epge;jidiaf; fhz;f.,q;F 𝑎, 𝑏, 𝑐, 𝑑 ≠ 0 
vdf;nfhs;f. 

𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑 = 0 − d; %yq;fs; (
𝑎

𝑟
) , 𝑎, (𝑎𝑟)   vd;f.     

∑ =
𝑎

𝑟
+ 𝑎 + 𝑎𝑟 = −

𝑏

𝑎1  ⟹ 𝑎 (
1

𝑟
+ 1 + 𝑟) = −

𝑏

𝑎
→ (1)  

∑ = (
𝑎

𝑟
) (𝑎) + 𝑎(𝑎𝑟) + (𝑎𝑟) (

𝑎

𝑟
) =

𝑐

𝑎2  ⟹ 𝑎2 (
1

𝑟
+ 1 + 𝑟) =

𝑐

𝑎
→ (2)  

∑ = (
𝑎

𝑟
) 𝑎(𝑎𝑟) = −

𝑑

𝑎
⟹ 𝑎3 = −

𝑑

𝑎
 3 → (3)  

(2) ÷ (1) ⟹ 𝑎 = (
𝑐

𝑎
) (−

𝑎

𝑏
) ⟹ 𝑎 = −

𝑐

𝑏
→ (4)  

(4) −I (3),y; gpujpapLf, 

⟹ (−
𝑐

𝑏
)
3

= −
𝑑

𝑎
⟹ −

𝑐3

𝑏3
= −

𝑑

𝑎
⟹ 𝑎𝑐3 = 𝑑𝑏3 

21. 𝑥3 + 𝑝𝑥2 + 𝑞𝑥 + 𝑟 = 0 − d; %yq;fs; ,irj; njhlh;Kiwapy; cs;sd 
vdpy; 9𝑝𝑞𝑟 = 27𝑟3 + 2𝑝 vd ep&gpf;f. ,q;F 𝑝, 𝑞, 𝑟 ≠ 0 vd;f. 

%yq;fs; ,irj; njhlh;Kiwapy; cs;sjdhy; mtw;wpd; ngUf;fy; 
jiyfPopfs; $l;Lj; njhlh;Kiwapy; ,Uf;Fk;.  

(
1

𝑥
)
3
+ 𝑝 (

1

𝑥
)
2
+ 𝑞 (

1

𝑥
) + 𝑟 = 0 ⟹

1

𝑥3
+

𝑝

𝑥2
+

𝑞

𝑥
+ 𝑟 = 0  

(×)𝑥3 ⟹ 𝑟𝑥3 + 𝑞𝑥2 + 𝑝𝑥 + 1 = 0  
𝑟𝑥3 + 𝑞𝑥2 + 𝑝𝑥 + 1 = 0 − d; %yq;fs; (𝑎 − 𝑑), 𝑎, (𝑎 + 𝑑) vd;f.    

∑ = 𝑎 − 𝑑 + 𝑎 + 𝑎 + 𝑑 = −
𝑏

𝑎1 = −
−𝑞

𝑟
⟹ 3𝑎 =

−𝑞

𝑟
⟹ 𝑎 =

−𝑞

3𝑟
  

𝑎 =
−𝑞

3𝑟
  vd;gJ 𝑟𝑥3 + 𝑞𝑥2 + 𝑝𝑥 + 1 = 0 −d; %ykhjyhy;, 

⟹ 𝑟 (
−𝑞

3𝑟
)
3
+ 𝑞 (

−𝑞

3𝑟
)
2
+ 𝑝 (

−𝑞

3𝑟
) + 1 = 0    

⟹ −
𝑟𝑞3

27𝑟3
+

𝑞3

9𝑟2
−

𝑝𝑞

3𝑟
+ 1 = 0  
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Padasalai
⟹ −

𝑞3

27𝑟2
+

𝑞3

9𝑟2
−

𝑝𝑞

3𝑟
+ 1  

(×)27𝑟2 ⟹ −𝑞3 + 3𝑞3 − 9𝑝𝑞𝑟 + 27𝑟2 = 0  
⟹ 9𝑝𝑞𝑟 = 2𝑞3 + 27𝑟2 

22. 𝑥3 − 6𝑥2 − 4𝑥 + 24 = 0  vd;w rkd;ghl;bd; %yq;fs; $l;Lj;njhlh; 
Kiwahf cs;sJ vd mwpag;gLfpwJ. rkd;ghl;bd; %yq;fisf; fhz;f. 
𝑥3 − 6𝑥2 − 4𝑥 + 24 = 0 ⟹ 𝑥2(𝑥 − 6) − 4(𝑥 − 6) = 0  

⟹ (𝑥2 − 4)(𝑥 − 6) = 0  
⟹ 𝑥2 = 4 ; 𝑥 = 6  
⟹ 𝑥 = ±2, 4  

23. 2𝑥3 − 𝑥2 − 18𝑥 + 9 = 0  vDk; Kg;gb gy;YWg;Gf;Nfhit rkd;ghl;bd; 
%yq;fspy; ,uz;bd; $l;Lj;njhif G+r;rpankdpy; rkd;ghl;bd; jPh;t 
fhz;f.  

2𝑥3 − 𝑥2 − 18𝑥 + 9 = 0 −d; %yq;fs; 𝛼,−𝛼, 𝛽 vd;f.   

∑ = 𝛼 − 𝛼 + 𝛽 = −
𝑏

𝑎1 = −
−1

2
=

1

2
⟹ 𝛽 =

1

2
  

∑ = 𝛼(−𝛼) + (−𝛼)(𝛽) + (𝛽)(𝛼) =
𝑐

𝑎2 = −
18

2
  

⟹ −𝛼2 − 𝛼𝛽 + 𝛼𝛽 = −9  
⟹ 𝛼2 = 9  
⟹ 𝛼 = ±3  

vdNt %yq;fs; 3,−3,
1

2
   MFk;.             

24. 2𝑐𝑜𝑠2𝑥 − 9 cos 𝑥 + 4 = 0   vDk; rkd;ghl;bw;F jPh;t ,Ug;gpd; fhz;f. 
cos 𝑥 = 𝑦 → (1) vd;f. 
2𝑐𝑜𝑠2𝑥 − 9 cos 𝑥 + 4 = 0   ⟹ 2𝑦2 − 9𝑦 + 4 = 0  

⟹ 2𝑦2 − 𝑦 − 8𝑦 + 4 = 0  
⟹ 𝑦(2𝑦 − 1) − 4(2𝑦 − 1) = 0  
⟹ (𝑦 − 4)(2𝑦 − 1) = 0    

⟹ 𝑦 = 4,
1

2
    

 𝑦 =
1

2
⟹ cos 𝑥 =

1

2
  

⟹ cos𝑥 = co
𝜋

3
  

⟹ 𝑥 = 2𝑛𝜋 ±
𝜋

3
, 𝑛 ∈ 𝑧  

 𝑦 = 4 
⟹ cos 𝑥 = 4 jPh;T ,y;iy. 
 

 

25. gpd;tUk; rkd;ghLfisj; jPh;f;f: 𝑠𝑖𝑛2𝑥 − 5 sin 𝑥 + 4 = 0    
𝑠𝑖𝑛2𝑥 − 5 sin 𝑥 + 4 = 0      

sin 𝑥 = 𝑦 → (1) vd;f. 
𝑠𝑖𝑛2𝑥 − 5 sin 𝑥 + 4 = 0 ⟹ 𝑦2 − 5𝑦 + 4 = 0  

⟹ (𝑦 − 1)(𝑦 − 4) = 0   
⟹ 𝑦 = 1,4   

 𝑦 = 1,4  vd rkd;  (1),y; gpujpapLf, 
sin 𝑥 = 1  

⟹ sin𝑥 = sin
𝜋

4
  

⟹ 𝑥 = 2𝑛𝜋 +
𝜋

2
, 𝑛 ∈ 𝑧  

sin 𝑥 = 4 jPh;T ,y;iy.. 
 

 

25. tpfpjKW %yq;fs; cs;sjh vd Muha;f. 
 (𝑖)2𝑥3 − 𝑥2 − 1 = 0   (𝑖𝑖)𝑥8 − 3𝑥 + 1 = 0   
(𝑖)2𝑥3 − 𝑥2 − 1 = 0     
midj;J cWg;Gfspd; nfOf;fspd; $Ljy; = 2 − 1 − 1 = 0 
∴ (𝑥 − 1) xU fhuzp. 

        1
2 −1 0
0 2 1
2 1 1

    
−1
1
0

 

<T = 2𝑥2 + 𝑥 + 1 ⟹ 𝑥 =
−𝑏±√𝑏2−4𝑎𝑐

2𝑎
 =

−(1)±√(1)2−4(2)(1)

2(2)
    

=
−1±√−7

4
=

−1±√7𝑖

4
  (fw;gid %yq;fs;) 

∴ 𝑥 = 1  xU tpfpjKW %ykhFk;.. 
(𝑖𝑖)𝑥8 − 3𝑥 + 1 = 0  
 𝑃(𝑥) = 𝑥8 − 3𝑥 + 1. 

𝑎𝑛 = 1 ; 𝑎0 = 1 ⟹ 𝑝 = ±1, 𝑞 = ±1 ⟹
𝑝

𝑞
= ±1  

midj;J cWg;Gfspd; nfOf;fspd; $Ljy;= 1 − 3 + 1 ≠ 0 ⟹ 1 xU 
%yky;y. 

xw;iwg;gb cWg;Gfspd; nfOf;fspd; $Ljy;≠ ,ul;ilg;gb cWg;Gfspd; 
nfOf;fspd; $Ljy;⟹ −1 xU %yky;y. 
∴ 𝑃(𝑥) −f;F tpfpjKW %yq;fs; ,y;iy. 

26. jPh;f;f: 8𝑥
3

2𝑛 − 8𝑥
−3

2𝑛 = 63 

𝑦 = 𝑥
3

2𝑛 vd;f. 

8𝑥
3

2𝑛 − 8𝑥
−3

2𝑛 = 63 ⟹ 8𝑥
3

2𝑛 −
8

𝑥
3
2𝑛

= 63  
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Padasalai
⟹ 8𝑦 −

8

𝑦
= 63  

⟹
8𝑦2−8

𝑦
= 63  

⟹ 8𝑦2 − 8 = 63𝑦  
⟹ 8𝑦2 − 63𝑦 − 8 = 0  
⟹ 8𝑦2 − 64𝑦 + 𝑦 − 8 = 0  
⟹ 8𝑦(𝑦 − 8) + 1(𝑦 − 8) = 0   
⟹ (𝑦 − 8)(8𝑦 + 1) = 0  

⟹ 𝑦 = 8  (𝑜𝑟)  𝑦 = −
1

8
 (jPh;T ,y;iy) 

𝑦 = 𝑥
3

2𝑛 ⟹ 𝑥
3

2𝑛 = 8 ⟹ 𝑥
3

2𝑛 = 23 ⟹ 𝑥
1

2𝑛 = 2 ⟹ 𝑥 = 22𝑛 ⟹ 𝑥 = 4𝑛  

27. jPh;f;f: 2√
𝑥

𝑎
+ 3√

𝑎

𝑥
=

𝑏

𝑎
+

6𝑎

𝑏
. 

2√
𝑥

𝑎
+ 3√

𝑎

𝑥
=

𝑏

𝑎
+

6𝑎

𝑏
  

,UGwKk; th;f;fg;gLj;j, (2√
𝑥

𝑎
+ 3√

𝑎

𝑥
)
2

= (
𝑏

𝑎
+

6𝑎

𝑏
)
2
 

⟹ 4
𝑥

𝑎
+ 9

𝑎

𝑥
+ 12√

𝑥

𝑎
. √

𝑎

𝑥
=

𝑏2

𝑎2
+

36𝑎2

𝑏2
+ 2.

𝑏

𝑎
.
6𝑎

𝑏
  

⟹ 4
𝑥

𝑎
+ 9

𝑎

𝑥
+ 12 =

𝑏2

𝑎2
+

36𝑎2

𝑏2
+ 12  

⟹ 4
𝑥

𝑎
+ 9

𝑎

𝑥
=

𝑏2

𝑎2
+

36𝑎2

𝑏2
  

⟹
4𝑥2+9𝑎2

𝑎𝑥
=

𝑏4+36𝑎4

𝑎2𝑏2
  

⟹ (4𝑥2 + 9𝑎2)𝑎𝑏2 = (𝑏4 + 36𝑎4)𝑥  
⟹ 4𝑎𝑏2𝑥2 + 9𝑎3𝑏2 = (𝑏4 + 36𝑎4)𝑥  
⟹ 4𝑎𝑏2𝑥2 − (𝑏4 + 36𝑎4)𝑥 + 9𝑎3𝑏2 = 0  
 ⟹ 4𝑎𝑏2𝑥2 − 𝑏4𝑥 − 36𝑎4𝑥 + 9𝑎3𝑏2 = 0 
 ⟹ 𝑏2𝑥(4𝑎𝑥 − 𝑏2) − 9𝑎3(4𝑎𝑥 − 𝑏2) = 0 
⟹ (4𝑎𝑥 − 𝑏2)(𝑏2𝑥 − 9𝑎3) = 0   

  ⟹ 𝑥 =
𝑏2

4𝑎
,
9𝑎3

𝑏2
  

28. 9𝑥9 + 2𝑥5 − 𝑥4 − 7𝑥2 + 2 vDk; gy;YWg;Gf;Nfhit rkd;ghl;bw;F 
Fiwe;jgl;rk; 6 nka;aw;w fyg;ngz; jPh;Tfs; cz;L vdf;fhl;Lf. 

𝑃(𝑥) = 9𝑥9 + 2𝑥5 − 𝑥4 − 7𝑥2 + 2  

𝑃(−𝑥) = 9(−𝑥)9 + 2(−𝑥)5 − (−𝑥)4 − 7(−𝑥)2 + 2   
= −9𝑥9 − 2𝑥5 − 𝑥4 − 𝑥2 + 2  

𝑃(𝑥) kw;Wk; 𝑃(−𝑥) −f;F KiwNa 2 kw;Wk;  1 Kiw Fwpkhw;wq;fs; 
,Ug;gjhy; 𝑃(𝑥) −f;F mjpfgl;rk; 2 kpif nka;naz;; %yq;fSk; kw;Wk; 
1 Fiw nka;naz;; %yKk; ,Uf;Fk;. 
nka;aw;w fyg;ngz; %yq;fspd; vz;zpf;if = 9 − (2 + 1) = 9 − 3 = 6. 
vdNt 𝑃(𝑥) −f;F Fiwe;jgl;rk; 6 nka;aw;w fyg;ngz; jPh;Tfs; cz;L. 
29.gpd;tUk; gy;YWg;Gf;Nfhitr; rkd;ghLfspd; %yq;fspd; jd;ik gw;wp 
Muha;f: (𝑖)𝑥2018 + 1947𝑥1950 + 15𝑥8 + 26𝑥6 + 2019  (𝑖𝑖)𝑥5 − 19𝑥4 +
2𝑥3 + 5𝑥2 + 11 
(𝑖)𝑃(𝑥) = 𝑥2018 + 1947𝑥1950 + 15𝑥8 + 26𝑥6 + 2019    

𝑃(𝑥) kw;Wk; 𝑃(−𝑥) −f;F Fwpkhw;wq;fspd; vz;zpf;if 0. vdNt 
𝑃(𝑥) −f;F kpif nka;naz;; kw;Wk;  Fiw nka;naz;; %yq;fs; ,y;iy. 
vdNt 𝑃(𝑥) −d; midj;J %yq;fSk; fyg;ngz; %yq;fshFk;.  
(𝑖𝑖)𝑃(𝑥) = 𝑥5 − 19𝑥4 + 2𝑥3 + 5𝑥2 + 11  

𝑃(𝑥) kw;Wk; 𝑃(−𝑥) −f;F KiwNa 2 kw;Wk;  1 Kiw Fwpkhw;wq;fs; 
,Ug;gjhy; 𝑃(𝑥) −f;F 2 kpif nka;naz;; %yq;fSk; kw;Wk; 1 Fiw 
nka;naz;; %yKk; ,Uf;Fk;. 
nka;aw;w fyg;ngz; %yq;fspd; vz;zpf;if = 5 − (2 + 1) = 2. 
vdNt 𝑃(𝑥) −f;F 2 nka;aw;w fyg;ngz; jPh;Tfs; cz;L. 

30. 9𝑥9 − 4𝑥8 + 4𝑥7 − 3𝑥6 + 2𝑥5 + 𝑥3 + 7𝑥2 + 7𝑥 + 2 = 0 vDk; 
gy;YWg;Gf;Nfhit rkd;ghl;bd; mjpfgl;r rhj;jpakhd kpif vz; kw;Wk; 
Fiwnaz; %yq;fspd; vz;zpf;ifia Muha;f. 
𝑃(𝑥) = 9𝑥9 − 4𝑥8 + 4𝑥7 − 3𝑥6 + 2𝑥5 + 𝑥3 + 7𝑥2 + 7𝑥 + 2  
𝑃(−𝑥) = 9(−𝑥)9 − 4(−𝑥)8 + 4(−𝑥)7 − 3(−𝑥)6 + 2(−𝑥)5 + (−𝑥)3 +
7(−𝑥)2 + 7(−𝑥) + 2  

= −9𝑥9 − 4𝑥8 − 4𝑥7 − 3𝑥6 − 2𝑥5 − 𝑥3 + 7𝑥2 − 7𝑥 + 2    
𝑃(𝑥) kw;Wk; 𝑃(−𝑥) −f;F KiwNa; 4 kw;Wk;  3 Kiw Fwpkhw;wq;fs; 
,Ug;gjhy; 𝑃(𝑥) −f;F mjpfgl;rk; 4 kpif nka;naz; %yq;fSk; kw;Wk; 
mjpfgl;rk;  3 Fiw nka;naz; %yq;fSk; ,Uf;Fk;. 
31. 𝑥2 − 5𝑥 + 6 kw;Wk;  𝑥2 − 5𝑥 + 16 Mfpa gy;YWg;Gf;Nfhitfspd; 
mjpfgl;r rhj;jpakhd kpif vz; kw;Wk; Fiwnaz; G+r;rpakhf;fpfspd; 
vz;zpf;ifia Muha;f. tistiufspd; Njhuha tiuglk; tiuf.  

𝑃(𝑥) = (𝑥2 − 5𝑥 + 6 );   𝑃(−𝑥) = (𝑥2 + 5𝑥 + 6)    
𝑃(𝑥) kw;Wk; 𝑃(−𝑥) −f;F KiwNa; 2 kw;Wk;  0 Kiw Fwpkhw;wq;fs; 
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Padasalai
,Ug;gjhy; 𝑃(𝑥) −f;F mjpfgl;rk; 2 kpif nka;naz;; %yq;fSk; kw;Wk; 
0 Fiw nka;naz;; %yq;fs; ,Uf;Fk;. 

 𝑄(𝑥) = 𝑥2 − 5𝑥 + 16 ; 𝑄(−𝑥) = 𝑥2 + 5𝑥 + 16    
𝑄(𝑥) kw;Wk; 𝑄(−𝑥) −f;F KiwNa; 2 kw;Wk;  0 Kiw Fwpkhw;wq;fs; 

,Ug;gjhy; 𝑃(𝑥) −f;F mjpfgl;rk; 2 kpif nka;naz;; %yq;fSk; kw;Wk; 
0 Fiw nka;naz;; %yq;fs; ,Uf;Fk;. 

𝑦 = 𝑥2 − 5𝑥 + 6  
x -1 0 1 2 3 4 

y 12 6 2 0 0 2 

𝑦 = 𝑥2 − 5𝑥 + 16  
x -1 0 1 2 3 4 

y 22 16 12 10 10 12 
       

         
32. 𝑥9 − 5𝑥5 + 4𝑥4 + 2𝑥2 + 1 = 0 vDk; rkd;ghl;bw;F Fiwe;jgl;rk; 6 
nka;aw;w fyg;ngz; jPh;Tfs; cz;L vdf;fhl;Lf. 

 𝑃(𝑥) = 𝑥9 − 5𝑥5 + 4𝑥4 + 2𝑥2 + 1  
𝑃(−𝑥) = (−𝑥)9 − 5(−𝑥)5 + 4(−𝑥)4 + 2(−𝑥)2 + 1  

= −𝑥9 + 5𝑥5 + 4𝑥4 + 2𝑥2 + 1  
𝑃(𝑥) kw;Wk; 𝑃(−𝑥) −f;F KiwNa; 2 kw;Wk;  1 Kiw Fwpkhw;wq;fs; 

,Ug;gjhy; 𝑃(𝑥) −f;F mjpfgl;rk; 2 kpif nka;naz;; %yq;fSk; kw;Wk; 
1 Fiw nka;naz;; %yKk; ,Uf;Fk;. 

nka;aw;w fyg;ngz; %yq;fspd; vz;zpf;if = 9 − (2 + 1) = 9 − 3 = 6. 
vdNt 𝑃(𝑥) −f;F Fiwe;jgl;rk; 6 nka;aw;w fyg;ngz; jPh;Tfs; cz;L. 

33. 𝑥9 − 5𝑥8 − 14𝑥7 = 0 vDk; gy;YWg;Gf;Nfhit rkd;ghl;bd; kpifnaz; 
kw;Wk; Fiwnaz; %yq;fspd; vz;zpf;ifia jPh;khdpf;f. 
𝑃(𝑥) = 𝑥9 − 5𝑥8 − 14𝑥7  

𝑃(−𝑥) = (−𝑥)9 − 5(−𝑥)8 − 14(−𝑥)7 = −𝑥9 + 5𝑥8 + 14𝑥7  
𝑃(𝑥) kw;Wk; 𝑃(−𝑥) −f;F KiwNa; 1 kw;Wk;  1 Kiw Fwpkhw;wq;fs; 
,Ug;gjhy; 𝑃(𝑥) −f;F mjpfgl;rk; 1 kpif nka;naz;; %yKk; kw;Wk; 
mjpfgl;rk;  1 Fiw nka;naz;; %yKk; ,Uf;Fk;. 
34. 𝑥9 + 9𝑥7 + 7𝑥5 + 5𝑥3 + 3𝑥 = 0 vDk; gy;YWg;Gf;Nfhitapd; nka;naz; 
kw;Wk; nka;aw;w fyg;ngz; G+r;rpakhf;fpfspd; Jy;ypakhd vz;zpf;ifia 
fz;lwpf. 
𝑃(𝑥) = 𝑥9 + 9𝑥7 + 7𝑥5 + 5𝑥3 + 3𝑥. 
𝑃(−𝑥) = (−𝑥)9 + 9(−𝑥)7 + 7(−𝑥)5 + 5(−𝑥)3 + 3(−𝑥)  
= −𝑥9 − 9𝑥7 − 7𝑥5 − 5𝑥3 − 3𝑥  
𝑃(𝑥) kw;Wk; 𝑃(−𝑥) −f;F KiwNa; 0 kw;Wk;  0 Kiw Fwpkhw;wq;fs; 
,Ug;gjhy; 𝑃(𝑥) −f;F kpif nka;naz;; %yk; kw;Wk; Fiw nka;naz;; 
%yk; ,y;iy. 

3 kjpg;ngz; tpdhf;fs; 
1. 17𝑥2 + 43𝑥 − 73 = 0 vDk; ,Ugbr; rkd;ghl;bd; %yq;fs; 𝛼 kw;Wk; 𝛽 
vdpy; 𝛼 + 2 kw;Wk;  𝛽 + 2 vd;gtw;iw %yq;fshff; nfhz;l xU 
,Ugbr;rkd;ghl;il cUthf;fTk;. 

𝛼 + 𝛽 = −
43

17
   ;  𝛼𝛽 = −

73

17
  

%yq;fspd; $l;Lg;gyd; = 𝛼 + 2 + 𝛽 + 2 = 𝛼 + 𝛽 + 4 = −
43

17
+ 4 =

25

17
 

%yq;fspd; ngUf;fw;gyd; = (𝛼 + 2)(𝛽 + 2) = 𝛼𝛽 + 2𝛼 + 2𝛽 + 4  
= 𝛼𝛽 + 2(𝛼 + 𝛽) + 4  

= −
73

17
+ 2(−

43

17
) + 4  

=
−73−86

17
+ 4  

=
−159+68

17
  

= −
91

17
  

Njitahd ,Ugbr;rkd;ghL: 𝑥2 −(%.$.g) 𝑥 +(%.ng.g) = 0 

⟹ 𝑥2 − (
25

17
 ) 𝑥 + (−

91

17
) = 0   

⟹ 17𝑥2 − 25𝑥 − 91 = 0 
2. 2𝑥2 − 7𝑥 + 13 = 0 vDk; ,Ugbr; rkd;ghl;bd; %yq;fs; 𝛼 kw;Wk; 𝛽 vdpy; 
𝛼 2 kw;Wk;  𝛽2 Mfpatw;iw %yq;fshff; nfhz;l xU 
,Ugbr;rkd;ghl;il cUthf;fTk;. 

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Net                             www.TrbTnpsc.com

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com

www.Padasalai.Net


Padasalai
𝛼 + 𝛽 =

7

2
   ;  𝛼𝛽 =

13

2
  

%yq;fspd; $l;Lg;gyd = 𝛼 2 + 𝛽2 = (𝛼 + 𝛽)2 − 2𝛼𝛽 = (
7

2
)
2
− 2(

13

2
) 

=
49

4
− 13 = −

3

4
  

%yq;fspd; ngUf;fw;gyd; = 𝛼 2𝛽2 = ( 𝛼𝛽)2 = ( 
13

2
 )

2
=

169

4
 

Njitahd ,Ugbr;rkd;ghL: 𝑥2 −(%.$.g) 𝑥 +(%.ng.g) = 0 

⟹ 𝑥2 − (−
3

4
 ) 𝑥 + (

169

4
) = 0  

⟹ 4𝑥2 + 3𝑥 + 169 = 0   
3. 𝑥3 + 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0 vd;w Kg;gbr; rkd;ghl;bd; %yq;fs; 𝑝: 𝑞: 𝑟 vDk; 
tpfpjj;jpy; mika epge;jidiaf; fhz;f. 

%yq;fs; 𝑝: 𝑞: 𝑟 vDk; tpfpjj;jpy; mike;Js;sjhy;, %yq;fs;  𝑝𝜆, 𝑞𝜆, 𝑟𝝀 
vd;f. 

∑ = 𝑝𝜆 + 𝑞𝜆 + 𝑟𝝀 = 1 −
𝑎

1
⟹ λ(p + q + r) = −a ⟹ λ = −

a

p+q+r
→ (1)   

∑ = (𝑝𝜆)(𝑞𝜆)(𝑟𝝀) 3 = −
𝑐

1
⟹ 𝝀3𝑝𝑞𝑟 = −𝑐 ⟹ 𝝀3 = −

𝑐

𝑝𝑞𝑟
→ (2)  

(1) −I  (2),y; gpujpapLf ⟹ (−
a

p+q+r
)
3
= −

𝑐

𝑝𝑞𝑟
 

⟹ −
𝑎3

(p+q+r)3
= −

𝑐

𝑝𝑞𝑟
     

 ⟹ 𝑝𝑞𝑟𝑎3 = 𝑐(p + q + r)3 
4. 𝑥3 + 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0 vDk; Kg;gbr; rkd;ghl;bd; %yq;fspd; 
th;f;fq;fisf; %yq;fshff; nfhz;l xU rkd;ghl;il cUthf;Ff. 

rkd;ghL: 𝑥3 + 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0   ; %yq;fs;: 𝛼, 𝛽 kw;Wk; 𝛾 

∑ = 𝛼 + 𝛽 + 𝛾 = −
𝑎

11 = −𝑎   

∑ = 𝛼𝛽 + 𝛽𝛾 + 𝛾𝛼 =
𝑏

12 = 𝑏  

∑ = 𝛼𝛽𝛾 = −
𝑐

1
 3 = −𝑐  

%yq;fs;: 𝛼2, 𝛽2, 𝛾2 
∑ = 𝛼2 + 𝛽2 + 𝛾2 = (𝛼 + 𝛽 + 𝛾)2 − 2(𝛼𝛽 + 𝛽𝛾 + 𝛾𝛼)1 = 𝑎2 − 2𝑏  
∑ = 𝛼2𝛽2 + 𝛽2𝛾2 + 𝛾2𝛼2 =2 (𝛼𝛽 + 𝛽𝛾 + 𝛾𝛼)2 − 2𝛼𝛽𝛾(𝛼 + 𝛽 + 𝛾)  

= 𝑏2 − 2(−𝑐)(−𝑎) = 𝑏2 − 2𝑐𝑎  
∑ = 𝛼2𝛽2𝛾2 = (𝛼𝛽𝛾)2 = (−𝑐)2 =3 𝑐2  
Kg;gbr; rkd;ghl;bw;fhd tpal;lhtpd; #j;jpuk;:  
𝑥3 − (∑1)𝑥2 + (∑2)𝑥 − (∑3) = 0  

𝑥3 − (𝑎2 − 2𝑏 )𝑥2 + (𝑏2 − 2𝑐𝑎)𝑥 − 𝑐2 = 0  
5. 𝑥3 + 2𝑥2 + 3𝑥 + 4 = 0 vDk; Kg;gb rkd;ghl;bd; %yq;fs; 𝛼, 𝛽 kw;Wk; 𝛾 
vdpy; fPo;f;fhZk; %yq;fisf; nfhz;L Kg;gb rkd;ghLfisf; fhz;f. 

(𝑖)2𝛼, 2𝛽, 2𝛾    (𝑖𝑖)
1

𝛼
,
1

𝛽
,
1

𝛾
   (𝑖𝑖𝑖) − 𝛼, −𝛽 , − 𝛾 

rkd;ghL: 𝑥3 + 2𝑥2 + 3𝑥 + 4 = 0 ; %yq;fs; :𝛼, 𝛽 kw;Wk; 𝛾 

∑ = 𝛼 + 𝛽 + 𝛾 =1 −
𝑏

𝑎
= −

2

1
= −2   

∑ = 𝛼𝛽 + 𝛽𝛾 + 𝛾𝛼2 =
𝑐

𝑎
=

3

1
= 3   

∑ = 𝛼𝛽𝛾 3 = −
𝑑

𝑎
= −

4

1
= −4  

(i) %yq;fs;:2𝛼, 2𝛽, 2𝛾     
∑ = 2𝛼 + 2𝛽 + 2𝛾 = 1 2(𝛼 + 𝛽 + 𝛾) = 2(−2) = −4  
∑ = (2𝛼)(2𝛽) + (2𝛽)(2𝛾) + (2𝛾)(2𝛼) = 2 4(𝛼𝛽 + 𝛽𝛾 + 𝛾𝛼) = 4(3) = 12  
∑ = (2𝛼)(2𝛽)(2𝛾) = 3 8(𝛼𝛽𝛾) = 8 × (−4) = −32  
Kg;gbr; rkd;ghl;bw;fhd tpal;lhtpd; #j;jpuk;: 
𝑥3 − (∑1)𝑥2 + (∑2)𝑥 − (∑3) = 0  

⟹ 𝑥3 − (−4)𝑥2 + 12𝑥 − (−32) = 0  
⟹ 𝑥3 + 4𝑥2 + 12𝑥 + 32 = 0  

(ii) %yq;fs;: 
1

𝛼
,
1

𝛽
,
1

𝛾
 

∑ =
1

𝛼
+

1

𝛽
+

1

𝛾
=

𝛼𝛽+𝛽𝛾+𝛾𝛼

𝛼𝛽𝛾1 = −
3

4
  

∑ = (
1

𝛼
×

1

𝛽
) + (

1

𝛽
×

1

𝛾
) + (

1

𝛾
×

1

𝛼
) =2

1

𝛼𝛽
+

1

𝛽𝛾
+

1

𝛾𝛼
=

𝛼+𝛽+𝛾

𝛼𝛽𝛾
=

−2

−2
=

1

2
  

∑ =
1

𝛼
×

1

𝛽
×

1

𝛾
 3 =

1

𝛼𝛽𝛾
= −

1

4
  

Kg;gbr; rkd;ghl;bw;fhd tpal;lhtpd; #j;jpuk;: 
𝑥3 − (∑1)𝑥2 + (∑2)𝑥 − (∑3) = 0  

⟹ 𝑥3 − (−
3

4
) 𝑥2 +

1

2
𝑥 − (−

1

4
) = 0  

⟹ 4𝑥3 + 3𝑥2 + 2𝑥 + 1 = 0  
(iii) %yq;fs;: −𝛼,−𝛽 , − 𝛾 
∑ = −(𝛼 + 𝛽 + 𝛾) =1 − (−2) = 2  
∑ = (−𝛼)(−𝛽) + (−𝛽)(−𝛾) + (−𝛾)(−𝛼) =  2 𝛼𝛽 + 𝛽𝛾 + 𝛾𝛼 = 3  
∑ = (−𝛼)(−𝛽)(−𝛾) 3 = −(𝛼𝛽𝛾) = −(−4) = 4  
Kg;gbr; rkd;ghl;bw;fhd tpal;lhtpd; #j;jpuk;: 
𝑥3 − (∑1)𝑥2 + (∑2)𝑥 − ∑3 = 0  
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⟹ 𝑥3 − 2𝑥2 + 3𝑥 − 4 = 0 

6. 3𝑥3 − 16𝑥2 + 23𝑥 − 6 = 0 vDk; rkd;ghl;bd; ,U %yq;fspd; ngUf;fy; 
1 vdpy; rkd;ghl;bid jPh;f;f.  

rkd;ghL:3𝑥3 − 16𝑥2 + 23𝑥 − 6 = 0  ;  %yq;fs; :𝛼, 𝛽 kw;Wk; 𝛾 

,U %yq;fspd; ngUf;fy; 1⟹ 𝛼𝛽 = 1 ⟹ 𝛽 =
1

𝛼
→ (1) 

∑ = 𝛼 + 𝛽 + 𝛾 =1 −
𝑏

𝑎
= −

−16

3
=

16

3
⟹ 𝛼 + 𝛽 + 𝛾 =

16

3
→ (2)  

∑ = 𝛼𝛽 + 𝛽𝛾 + 𝛾𝛼2 =
𝑐

𝑎
=

23

3
⟹ 𝛼𝛽 + 𝛽𝛾 + 𝛾𝛼 =

23

3
 → (3)  

∑ = 𝛼𝛽𝛾 3 = −
𝑑

𝑎
= −

−6

3
= 2 ⟹ 𝛼𝛽𝛾 = 2 → (4)  

(1) , (4) ,y; ,Ue;J,⟹ (1)𝛾 = 2 ⟹ 𝛾 = 2  

(2) ⟹ 𝛼 + 𝛽 + 2 =
16

3
⟹ 𝛼 + 𝛽 =

10

3
  

⟹ 𝛼 +
1

𝛼
=

10

3
                 ( (1),y; ,Ue;J) 

⟹
𝛼2+1

𝛼
=

10

3
⟹ 3𝛼2 − 10𝛼 + 3 = 0 ⟹ (𝛼 − 3)(3𝛼 − 1) = 0 ⟹

𝛼 = 3 (𝑜𝑟)
1

3
  

 𝛼 = 3 (𝑜𝑟)
1

3
  vdpy; (1) ⟹ 𝛽 =

1

3
 (𝑜𝑟)3  

vdNt %yq;fs; = 3,
1

3
, 2 

7. 𝑥3 − 9𝑥2 + 14𝑥 + 24 = 0 vDk; rkd;ghl;bd; ,U %yq;fs; 3: 2 vd;w 
tpfpjj;jpy; mike;jhy; rkd;ghl;ilf; fhz;f. 

rkd;ghL∶ 𝑥3 − 9𝑥2 + 14𝑥 + 24 = 0  ; %yq;fs; :𝛼, 𝛽 kw;Wk; 𝛾 
,U %yq;fs; 3: 2 vd;w tpfpjj;jpy; mike;Js;sjhy;, 𝛼, 𝛽 = 3𝑝 , 𝛾 = 2𝑝 

∑ = 𝛼 + 𝛽 + 𝛾 + 𝛿 =1 −
𝑏

𝑎
= −

−9

1
= 9 ⟹ 𝛼 + 3𝑝 + 2𝑝 = 9  

⟹ 𝛼 = 9 − 5𝑝 → (1)  

∑ = 𝛼𝛽 + 𝛽𝛾 + 𝛾𝛼2 =
𝑐

𝑎
=

14

1
⟹ 𝛼𝛽 + 𝛽𝛾 + 𝛾𝛼 = 14   

                                           ⟹ (9 − 5𝑝)3𝑝 + (3𝑝)(2𝑝) + (2𝑝)(9 − 5𝑝) = 14  
⟹ 27𝑝 − 15𝑝2 + 6𝑝2 + 18𝑝 − 10𝑝2 − 14 = 0  
⟹ −19𝑝2 + 45𝑝 − 14 = 0  
⟹ 19𝑝2 − 45𝑝 + 14 = 0  
⟹ 19𝑝2 − 38𝑝 − 7𝑝 + 14 = 0  
⟹ 19𝑝(𝑝 − 2) − 7(𝑝 − 2) = 0  

 ⟹ (𝑝 − 2)(19𝑝 − 7) = 0  

⟹ 𝑝 = 2  (𝑜𝑟)
7

19
    (jPh;T my;y) 

vdNt %yq;fs; 9 − 5𝑝, 3𝑝, 2𝑝 = −1,6,4. 

8. 𝛼, 𝛽 kw;Wk; 𝛾 Mfpad 𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑 = 0 vDk; gy;YWg;Gf;Nfhit 

rkd;ghl;bd; %yq;fshf ,Ug;gpd;, nfOf;fs; thapyhf ∑
𝛼

𝛽𝛾
−d; kjpg;igf; 

fhz;f.  
rkd;ghL∶ 𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑 = 0 ; %yq;fs; :𝛼, 𝛽 kw;Wk; 𝛾 

∑ = 𝛼 + 𝛽 + 𝛾 =1 −
𝑏

𝑎
  

∑ = 𝛼𝛽 + 𝛽𝛾 + 𝛾𝛼2 =
𝑐

𝑎
  

∑ = 𝛼𝛽𝛾 3 = −
𝑑

𝑎
  

∑1 = ∑
𝛼

𝛽𝛾
=

𝛼

𝛽𝛾
+

𝛽

𝛼𝛾
+

𝛾

𝛼𝛽
=

𝛼2+𝛽2+𝛾2

𝛼𝛽𝛾
=

(𝛼+𝛽+𝛾)2−2∑𝛼𝛽

𝛼𝛽𝛾
 =

(−
𝑏

𝑎
)
2
−2(

𝑐

𝑎
)

−
𝑑

𝑎

   

= (
𝑏2

𝑎2
−

2𝑐

𝑎
) (−

𝑎

𝑑
)  

= (
𝑏2−2𝑎𝑐

𝑎2 ) (−
𝑎

𝑑
)  

                                                                                                        =
2𝑎𝑐−𝑏2

𝑎𝑑
        

9. 12 kP cauKs;s xU kuk; ,U gFjpfshf Kwpe;Js;sJ. Kwpe;j ,lk; 
tiu ,Uf;Fk; fPo;g;gFjp, cilg;gpd; Nkw;gFjpapd; ePsj;jpd; fd%yk; 
MFk;. ,e;jj; jftiy fPo;g;gFjpapd; ePsk; fhZk; tifapy; fzpjtpay; 
fzf;fhf khw;Wf. 
Kwpe;j gFjpapd; ePsk; 𝑥 vd;f. vdNt fPo;g;gFjpapd; ePsk; = 𝑥 . 
nfhLf;fg;gl;Ls;s tptug;gb, 𝑥3 + 𝑥 = 12 ⟹ 𝑥3 + 𝑥 − 12 = 0 

10. √
√2

√3
−xU %ykhfTk; KOf;fis nfOf;fshfTk; nfhz;l xU 

gy;YWg;Gf;Nfhitr; rkd;ghl;ilf; fhz;f.  

xU %yk;  √
√2

√3
. vdNt (𝑥 − √√2

√3
) vd;gJ xU fhuzp.(𝑥 + √√2

√3
) vd;gJ 

kw;nwhU fhuzp. 

 fhuzpfspd; ngUf;fy; = (𝑥 − √√2

√3
)(𝑥 + √√2

√3
) = 𝑥2 − (√√2

√3
)

2

= 𝑥2 −
√2

√3
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(𝑥2 −

√2

√3
) vd;gJ xU fhuzp. (𝑥2 +

√2

√3
) vd;gJ kw;nwhU fhuzp. 

fhuzpfspd; ngUf;fy; = (𝑥2 −
√2

√3
) (𝑥2 +

√2

√3
) = (𝑥2)2 − (

√2

√3
)
2

= 𝑥4 −
2

3
 

⟹ 3𝑥4 − 2 = 0 
11.xU tl;lj;ij xU NfhL ,U Gs;spfSf;F Nkw;gl;L ntl;bf; 
nfhs;shJ vd;gjid ep&gpf;f.  
tl;lj;jpd; rkd;ghL: 𝑥2 + 𝑦2 = 𝑟2 → (1) 
Neh;f;Nfhl;bd; rkd;ghL∶ 𝑦 = 𝑚𝑥 + 𝑐 → (2) 
(1), (2) ,y; ,Ue;J ⟹ 𝑥2 + (𝑚𝑥 + 𝑐)2 = 𝑟2 
⟹ 𝑥2 + 𝑚2𝑥2 + 2𝑚𝑐𝑥 + 𝑐2 = 𝑟2  
⟹ (1 + 𝑚2)𝑥2 + 2𝑚𝑐𝑥 + (𝑐2 − 𝑟2) = 0  
,J xU ,Ugbr; rkd;ghL. ,jw;F ,uz;L jPh;Tfs; kl;LNk cz;L. 
vdNt xU tl;lj;ij xU NfhL ,U Gs;spfSf;F Nkw;gl;L ntl;bf; 
nfhs;shJ 

12.√5 − √3 − I %ykhff; nfhz;l Fiwe;jgl;r gbAld; tpfpjKW 
nfOf;fSila Xh; gy;YWg;Gf;Nfhitr; rkd;ghl;ilf; fhz;f. 

xU %yk; √5 − √3.      ⟹ 𝑥 = √5 − √3  

⟹ 𝑥 + √3 = √5   

,UGwKk; th;f;fg;gLj;j, (𝑥 + √3)
2
= √5

2
 

⟹ 𝑥2 + 2√3𝑥 + 3 = 5  

⟹ 𝑥2 − 2 = 2√3𝑥  

,UGwKk; th;f;fg;gLj;j, (𝑥2 − 2)2 = (2√3𝑥)
2
 

⟹ 𝑥4 − 4𝑥2 + 4 = 12𝑥2  
⟹ 𝑥4 − 16𝑥2 + 4 = 0  

13.xU Neh;f;NfhLk; xU gutisaKk; ,U Gs;spfSf;F Nkw;gl;L ntl;bf; 
nfhs;shJ vd;gjid ep&gpf;f.  

Neh;f;Nfhl;bd; rkd;ghL: 𝑦 = 𝑚𝑥 + 𝑐 → (1) 
gutisaj;jpd; rkd;ghL: 𝑦2 = 4𝑎𝑥 → (2) 
(1), (2) ,y; ,Ue;J⟹ (𝑚𝑥 + 𝑐)2 = 4𝑎𝑥 

⟹ 𝑚2𝑥2 + 2𝑚𝑐𝑥 + 𝑐2 = 4𝑎𝑥  
⟹ 𝑚2𝑥2 + 2𝑚𝑐𝑥 + 𝑐2 − 4𝑎𝑥 = 0   
⟹ 𝑚2𝑥2 + (2𝑚𝑐 − 4𝑎)𝑥 + 𝑐2 = 0  

,J xU ,Ugbr; rkd;ghL. ,jw;F ,uz;L jPh;Tfs; kl;LNk cz;L.vdNt 
xU Neh;f;NfhLk; xU gutisaKk; ,U Gs;spfSf;F Nkw;gl;L ntl;bf; 

nfhs;shJ. 
14. 𝑥4 − 9𝑥2 + 20 = 0 vDk; rkd;ghl;ilj; jPh;f;f. 
𝑥2 = 𝑦 → (1) vd;f. 
𝑥4 − 9𝑥2 + 20 = 0 ⟹ 𝑦2 − 9𝑦 + 20 = 0  
⟹ 𝑦2 − 4𝑦 − 5𝑦 + 20 = 0  
⟹ 𝑦(𝑦 − 4 ) − 5(𝑦 − 4 ) = 0   
⟹ (𝑦 − 4)(𝑦 − 5 ) = 0  
⟹ 𝑦 = 4,5  
𝑦 = 4,5  vd rkd; (1) ,y; gpujpapLf, 

⟹ 𝑥2 = 4   ;   𝑥2 = 5 ⟹ 𝑥 = ±2   ; 𝑥 = ±√5 

vdNt %yq;fs; = 2,−2, , −√5, √5  . 

15. 𝑥3 − 3𝑥2 − 33𝑥 + 35 = 0 vd;w rkd;ghl;ilj; jPh;f;f.  
midj;J cWg;Gfspd; nfOf;fspd; $Ljy; = 1 − 3 − 33 + 35 = 0 
∴ (𝑥 − 1) xU fhuzp. 

         1
1 −3 −33
0 1 −2
1 −2 −35

    
35
−35
0

 

<T = 𝑥2 − 2𝑥 − 35 
= 𝑥2 + 5𝑥 − 7𝑥 − 35  
= 𝑥(𝑥 + 5) − 7(𝑥 + 5)  
= (𝑥 + 5)(𝑥 − 7)  

⟹ 𝑥 = −5,7   
vdNt %yq;fs; = 1,−5,7 

16. 2𝑥3 + 11𝑥2 − 9𝑥 − 18 = 0 vd;w rkd;ghl;ilj; jPh;f;f. 
xw;iwg;gb cWg;Gfspd; nfOf;fspd; $Ljy;= 2 − 9 = −7 
,ul;ilg;gb cWg;Gfspd; nfOf;fspd; $Ljy; = 11 − 18 = −7 
∴ (𝑥 + 1) xU fhuzp. 

        −1
2 11 −9
0 −2 −9
2 9 −18

    
−18
18
0

 

<T = 2𝑥2 + 9𝑥 − 18 
= (2𝑥 − 3)(𝑥 + 6)  

𝑥 =
3

2
, −6    

vdNt %yq;fs;  = −1,
3

2
, −6.  
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17. 9𝑥3 − 36𝑥2 + 44𝑥 − 16 = 0 −d; %yq;fs; $l;Lj;njhlhpy; mike;jit 
vdpy; rkd;ghl;ilj; jPh;f;f 

9𝑥3 − 36𝑥2 + 44𝑥 − 16 = 0 −d; %yq;fs; (𝑎 − 𝑑), 𝑎, (𝑎 + 𝑑)  vd;f.    

∑ = 𝑎 − 𝑑 + 𝑎 + 𝑎 + 𝑑 = −
𝑏

𝑎1 = −
−36

9
= 4 ⟹ 3𝑎 = 4 ⟹ 𝑎 =

4

3
  

                                                      
4

3

9 −36 44
0 12 −32
9 −24 12

    
−16
16
0

 

<T =
1

3
(9𝑥2 − 24𝑥 + 12) 

= 3𝑥2 − 8𝑥 + 4  
= 3𝑥2 − 6𝑥 − 2𝑥 + 4   
= 3𝑥(𝑥 − 2) − 2(𝑥 − 2)  
= (𝑥 − 2)(3𝑥 − 2)  

(𝑥 − 2)(3𝑥 − 2) = 0 ⟹ 𝑥 = 2,
2

3
   

vdNt %yq;fs; =
2

3
,
4

3
, 2.  (m)  2,

4

3
,
2

3
  . 

18. 3𝑥3 − 26𝑥2 + 52𝑥 − 24 = 0 −d; %yq;fs; ngUf;Fj;;njhlhpy; 
mike;jit vdpy; rkd;ghl;ilj; jPh;f;f 

3𝑥3 − 26𝑥2 + 52𝑥 − 24 = 0 −d; %yq;fs; (
𝑎

𝑟
) , 𝑎, (𝑎𝑟)   vd;f.    

∑ = (
𝑎

𝑟
) 𝑎(𝑎𝑟) = −

𝑑

𝑎3 = −
−24

3
= 8 ⟹ 𝑎3 = 23 ⟹ 𝑎 = 2  

     2
3 −26 52
0 6 −40
3 −20 12

    
−24
24
0

 

<T = 3𝑥2 − 20𝑥 + 12 
= 3𝑥2 − 18𝑥 − 2𝑥 + 12  
= 3𝑥(𝑥 − 6) − 2(𝑥 − 6)  
= (𝑥 − 6)(3𝑥 − 2)  

(𝑥 − 6)(3𝑥 − 2) = 0 ⟹ 𝑥 = 6,
2

3
. 

vdNt %yq;fs; =
2

3
, 2, 6. (m) 6,2, ,

2

3
 

19. 2𝑥3 − 6𝑥2 + 3𝑥 + 𝑘 = 0  vDk; rkd;ghl;bd; xU %yk; kw;w ,U 
%yq;fspd; $Ljypd; ,Uklq;F vdpy; 𝑘 −d; kjpg;igf; fhz;f. NkYk; 
rkd;ghl;ilj; jPh;f;f.  

rkd;ghL: 2𝑥3 − 6𝑥2 + 3𝑥 + 𝑘 = 0     %yq;fs;: 𝛼, 𝛽, 𝛾  
𝛼 = 2(𝛽 +  𝛾) → (1)  

∑ = 𝛼 + 𝛽 + 𝛾 = −
𝑏

𝑎1 = −
−6

2
= 3  

⟹ 𝛼 + 𝛽 + 𝛾 = 3  
⟹ 2𝛼 + 2(𝛽 +  𝛾) = 6  

⟹ 2𝛼 + 𝛼 = 6 ⟹ 3𝛼 = 6 ⟹  𝛼 = 2   

        2
2 −6 3
0 4 −4
2 −2 −1

    
𝑘
−2
0

 

∵ 𝛼 = 2 vd;gJ xU %yk;, vdNt 𝑘 − 2 = 0 ⟹ 𝑘 = 2  
<T = 2𝑥2 − 2𝑥 − 1 

𝑥 =
−𝑏±√𝑏2−4𝑎𝑐

2𝑎
 =

−(−2)±√(−2)2−4(2)(−1)

2(2)
 =

2±√4+8

4
 =

2±2√3

4
 =

1±√3

2
=

1+√3

2
,
1−√3

2
  

vdNt %yq;fs;= 2,
1+√3

2
,
1−√3

2
. 

20. gpd;tUk; Kg;gb rkd;ghLfisj; jPh;f;f. 
(𝑖) 2𝑥3 − 9𝑥2 + 10𝑥 = 3     (𝑖𝑖)8𝑥3 − 2𝑥2 − 7𝑥 + 3 = 0  
(𝑖) 2𝑥3 − 9𝑥2 + 10𝑥 = 3 ⟹ 2𝑥3 − 9𝑥2 + 10𝑥 − 3  = 0  
midj;J cWg;Gfspd; nfOf;fspd; $Ljy; = 2 − 9 + 10 − 3 = 0 
∴ (𝑥 − 1) xU fhuzp. 

        1
2 −9 10
0 2 −7
2 −7 3

    
−3
3
0

 

<T = 2𝑥2 − 7𝑥 + 3 
= 2𝑥2 − 𝑥 − 6𝑥 + 3  
= 𝑥(2𝑥 − 1) − 3(2𝑥 − 1)  
= (𝑥 − 3)(2𝑥 − 1)  

⟹ 𝑥 = 3,
1

2
   

vdNt %yq;fs; = 1,3,
1

2
. 

(𝑖𝑖)8𝑥3 − 2𝑥2 − 7𝑥 + 3 = 0  
xw;iwg;gb cWg;Gfspd; nfOf;fspd; $Ljy;= 8 − 7 = 1 
,ul;ilg;gb cWg;Gfspd; nfOf;fspd; $Ljy; = −2 + 3 = 1 
∴ (𝑥 + 1) xU fhuzp. 
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        −1

8 −2 −7
0 −8 10
8 −10 3

    
3

−3
0

 

<T = 8𝑥2 − 10𝑥 + 3 
= 8𝑥2 − 4𝑥 − 6𝑥 + 3  
= 4𝑥(2𝑥 − 1) − 3(2𝑥 − 1)  
= (4𝑥 − 3)(2𝑥 − 1)  

𝑥 =
3

4
,
1

2
   

vdNt %yq;fs;  = −1,
1

2
,
3

4
. 

21. 𝑥3 − 5𝑥2 − 4𝑥 + 20 = 0 vDk; rkd;ghl;ilj; jPh;f;f. 
𝑥3 − 5𝑥2 − 4𝑥 + 20 = 0 ⟹ 𝑥2(𝑥 − 5) − 4(𝑥 − 5) = 0  

⟹ (𝑥2 − 4)(𝑥 − 5) = 0  
⟹ 𝑥2 − 4 = 0 ; 𝑥 − 5 = 0  
⟹ 𝑥2 = 4 ; 𝑥 = 5  
⟹ 𝑥 = ±2 , 𝑥 = 5  

22. 2𝑥3 + 3𝑥2 + 2𝑥 + 3 −d; %yq;fisf; fhz;f. 
𝑃(𝑥) = 2𝑥3 + 3𝑥2 + 2𝑥 + 3. 

𝑃 (−3
2⁄ ) = 2(−3

2⁄ )

3

+ 3(−3
2⁄ )

2

+ 2(−3
2⁄ ) + 3  

= 2(−
27

8
) + 3 (

9

4
) − 3 + 3  

= −
27

4
+

27

4
 = 0  

∴ −
3

2
 xU %ykhFk;. 

kw;w %yq;fisf; fhz  (2𝑥3 + 3𝑥2 + 2𝑥 + 3) ÷ (−
3

2
) 

          −3
2⁄

2 3 2
0 −3 0
2 0 2

    
3
−3
0

 

<T = 
1

2
[2𝑥2 + 2] = 𝑥2 + 1 

⟹ 𝑥 =
−𝑏±√𝑏2−4𝑎𝑐

2𝑎
 =

−(0)±√(0)2−4(1)(1)

2(1)
   =

±√−4

2
=

±2𝑖

2
= ±𝑖  

vdNt %yq;fs;= −
3

2
, 𝑖, −𝑖. 

23. 7𝑥3 − 43𝑥2 − 43𝑥 + 7 = 0 vd;w rkd;ghl;ilj; jPh;f;f. 

xw;iwg;gb cWg;Gfspd; nfOf;fspd; $Ljy;≠ ,ul;ilg;gb cWg;Gfspd; 
nfOf;fspd; $Ljy;⟹ −1 xU %ykhFk;. 

kw;w %yq;fisf; fhz ( 7𝑥3 − 43𝑥2 − 43𝑥 + 7) ÷ −1. 

        −1
7 −43 −43
0 −7 50
7 −50 7

    
7
−7
0

 

<T = 7𝑥2 − 50𝑥 + 7 = 7𝑥2 − 49𝑥 − 𝑥 + 7 = 7𝑥(𝑥 − 7) − 1(𝑥 − 7)  
= (𝑥 − 7)(7𝑥 − 1)  

⟹ 𝑥 = 7,
1

7
  

vdNt %yq;fs;= −1,7,
1

7
. 

24. gpd;tUk; rkd;ghLfisj; jPh;f;f: 12𝑥3 + 8𝑥 = 29𝑥2 − 4  
12𝑥3 + 8𝑥 = 29𝑥2 − 4 ⟹ 12𝑥3 − 29𝑥2 + 8𝑥 + 4 = 0  
 𝑃(𝑥) = 12𝑥3 − 29𝑥2 + 8𝑥 + 4 
𝑃(2) = 12(2)3 − 29(2)2 + 8(2) + 4 = 96 − 116 + 16 + 4 = 116 − 116 = 0  

∴ (𝑥 − 2) xU fhuzp. 

        2
12 −29 8
0 24 −10
12 −5 −2

    
4

−4
0

 

<T = 12𝑥2 − 5𝑥 − 2 
= 12𝑥2 + 3𝑥 − 8𝑥 − 2 = 3𝑥(4𝑥 + 1) − 2(4𝑥 + 1) = (4𝑥 + 1)(3𝑥 − 2)  

(4𝑥 + 1)(3𝑥 − 2) = 0 ⟹ 𝑥 = −
1

4
,
2

3
      

vdNt %yq;fs;= 2,−
1

4
,
2

3
.    

25. 4𝑥 − 3(2𝑥+2) + 25 = 0 vDk; rkd;ghl;il epiwT nra;Ak; midj;J 
nka;naz;fisAk; fhz;f. 

4𝑥 − 3(2𝑥+2) + 25 = 0  
⟹ (2𝑥)2 − 3(2𝑥22) + 32 = 0  
⟹ (2𝑥)2 − 12(2𝑥) + 32 = 0  
 2𝑥 = 𝑦 vd;f. 
⟹ (𝑦)2 − 12(𝑦) + 32 = 0  
⟹ 𝑦2 − 4𝑦 − 8𝑦 + 32 = 0  
⟹ 𝑦(𝑦 − 4) − 8(𝑦 − 4) = 0  
⟹ (𝑦 − 4)(𝑦 − 8) = 0  
⟹ 𝑦 = 4,8  
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𝑦 −d; kjpg;Gfis 2𝑥 = 𝑦,y; gpujpapLf, 

𝑦 = 4 ⟹ 2𝑥 = 4 ⟹ 2𝑥 = 22 ⟹ 𝑥 = 2   

𝑦 = 8 ⟹ 2𝑥 = 8 ⟹ 2𝑥 = 23 ⟹ 𝑥 = 3            vdNt %yq;fs; = 2,3. 

26. 6𝑥4 − 5𝑥3 − 38𝑥2 − 5𝑥 + 6 = 0 vDk; rkd;ghl;bd; xU jPh;T 
1

3
 vdpy; 

rkd;ghl;bd; jPh;t fhz;f.  
1

3
 xU %yk; vdpy; kw;nwhU %yk; 3 MFk;. ,JNghyNt 𝛼 xU %yk; 

vdpy; kw;nwhU %yk; 
1

𝛼
 MFk;. 

∑1 =
5

6
⟹ 3 +

1

3
+ 𝛼 +

1

𝛼
=

5

6
 ⟹

10

3
+

𝛼2+1

𝛼
=

5

6
 

⟹
𝛼2+1

𝛼
=

5

6
−

10

3
  

⟹
𝛼2+1

𝛼
=

5−20

6
  

⟹
𝛼2+1

𝛼
= −

5

2
  

⟹ 2𝛼2 + 2 = −5𝛼  
⟹ 2𝛼2 + 5𝛼 + 2 = 0  
 ⟹ 2𝛼2 + 𝛼 + 4𝛼 + 2 = 0 
⟹ 2𝛼(𝛼 + 2) + 1(𝛼 + 2) = 0   
⟹ (𝛼 + 2)(2𝛼 + 1) = 0  

⟹ 𝛼 = −2,−
1

2
  

vdNt %yq;fs;= −2,− 
1

2
, 3,

1

3
.   

5 kjpg;ngz; tpdhf;fs; 

1. 2 + 𝑖 kw;Wk; 3 − √2 Mfpait 𝑥6 − 13𝑥5 + 62𝑥4 − 126𝑥3 + 65𝑥2 +
127𝑥 − 140 = 0  vDk; rkd;ghl;bd; %yq;fs; vdpy; midj;J 
%yq;fisAk; fhz;f. 

2 + 𝑖 kw;Wk; 3 − √2 Mfpait g+r;rpaq;fs; vdNt 2 − 𝑖 kw;Wk; √3 + √2 
MfpaitAk; G+r;rpaq;fs; MFk;. 

 𝑥 = 2 + 𝑖 ⟹ 𝑥 − 2 = 𝑖  
⟹ (𝑥 − 2)2 = (𝑖)2  
⟹ 𝑥2 − 4𝑥 + 4 = −1  
⟹ 𝑥2 − 4𝑥 + 5 = 0  

𝑥 = 3 − √2 ⟹ (𝑥 − 3)2 = −√2 ⟹ 𝑥2 − 6𝑥 + 9 = 2 ⟹ 𝑥2 − 6𝑥 + 7 = 0   
𝑥6 − 3𝑥5 − 5𝑥4 + 22𝑥3 − 39𝑥2 − 39𝑥 + 135 ≡  

(𝑥2 − 4𝑥 + 5)(𝑥2 − 6𝑥 + 7)(𝑥2 + 𝑝𝑥 − 4)  
,UGwKk; 𝑥 −d; nfOf;fis rkd;gLj;j, 127 = 35𝑝 + 120 + 112 

 ⟹ 𝑝 = 3 
vdNt, 𝑥2 + 𝑝𝑥 − 4 = 𝑥2 − 3𝑥 − 4 ⟹  𝑥2 − 3𝑥 − 4 = 0 
⟹ (𝑥 + 1)(𝑥 − 4) = 0 ⟹ 𝑥 = −1,4. 

vdNt %yq;fs; = 2 + 𝑖, 2 − 𝑖, 3 − √2, 3 + √2,−1,4 MFk;. 

2. 1 + 2𝑖 kw;Wk; √3 Mfpait 𝑥6 − 3𝑥5 − 5𝑥4 + 22𝑥3 − 39𝑥2 − 39𝑥 + 135 
vd;w gy;YWg;Gf;Nfhitapd; G+r;rpaq;fs; vdpy; midj;J 
G+r;rpakhf;fpfisAk; fz;lwpf. 

1 + 2𝑖 kw;Wk; √3 Mfpait g+r;rpaq;fs; vdNt 1 − 2𝑖 kw;Wk; −√3 
MfpaitAk; G+r;rpaq;fs; MFk;. 

 𝑥 = 1 + 2𝑖 ⟹ 𝑥 − 1 = 2𝑖  
⟹ (𝑥 − 1)2 = (2𝑖)2  
⟹ 𝑥2 − 2𝑥 + 1 = −4  
⟹ 𝑥2 − 2𝑥 + 5 = 0  

𝑥 = √3 ⟹ 𝑥2 = 3 ⟹ 𝑥2 − 3 = 0  
𝑥6 − 3𝑥5 − 5𝑥4 + 22𝑥3 − 39𝑥2 − 39𝑥 + 135 ≡  

(𝑥2 − 2𝑥 + 5)(𝑥2 − 3)(𝑥2 + 𝑝𝑥 − 9)  
,UGwKk; 𝑥 −d; nfOf;fis rkd;gLj;j, −39 = −54 − 15𝑝 ⟹ 𝑝 = −1 
vdNt, 𝑥2 + 𝑝𝑥 − 9 = 𝑥2 − 𝑥 − 9 , solving 𝑥2 − 𝑥 − 9 = 0. 

𝑥 =
−𝑏±√𝑏2−4𝑎𝑐

2𝑎
 =

−(−1)±√(−1)2−4(1)(−9)

2(1)
 =

1±√1+36

2
 =

1±√37

2
 =

1+√37

2
,
1−√37

2
  

vdNt %yq;fs; = 1 + 2𝑖, 1 − 2𝑖, √3,−√3,
1+√37

2
,
1−√37

2
 MFk;. 

3. jPh;f;f: (𝑥 − 2)(𝑥 − 7)(𝑥 − 3)(𝑥 + 2) + 19 = 0  
[(𝑥 − 2)(𝑥 − 3)][(𝑥 − 7)(𝑥 + 2)] + 19 = 0  

⟹ [𝑥2 − 5𝑥 + 6][𝑥2 − 5𝑥 − 14] + 19 = 0    
 𝑥2 − 5𝑥 = 𝑦 → (1)  vd;f. 
⟹ [𝑦 + 6][𝑦 − 14] + 19 = 0  
⟹ 𝑦2 − 8𝑦 − 84 + 19 = 0  
⟹ 𝑦2 − 8𝑦 − 65 = 0  
⟹ (𝑦 − 13)(𝑦 + 5) = 0  
⟹ 𝑦 = 13,−5  

 𝑦 = 13, 5  vd rkd; (1),y; gpujpapLf, 

⟹ 𝑥2 − 5𝑥 = 13  ⟹ 𝑥2 − 5𝑥 = −5  
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Padasalai
⟹ 𝑥2 − 5𝑥 − 13 = 0     

⟹ 𝑥 =
−𝑏±√𝑏2−4𝑎𝑐

2𝑎
  

⟹ 𝑥 =
−(5)±√(5)2−4(1)(−13)

2(1)
    

⟹ 𝑥 =
−5±√77

2
  

 

⟹ 𝑥2 − 5𝑥 + 5 = 0   

⟹ 𝑥 =
−𝑏±√𝑏2−4𝑎𝑐

2𝑎
  

⟹ 𝑥 =
−(−5)±√(5)2−4(1)(5)

2(1)
    

⟹ 𝑥 =
5±√25−20

2
  

⟹ 𝑥 =
5±√5

2
   

vdNt %yq;fs; =
−5±√77

2
,
5±√5

2
 . 

4. jPh;f;f∶ (2𝑥 − 3)(6𝑥 − 1)(3𝑥 − 2)(𝑥 − 2) − 7 = 0  
⟹ [(2𝑥 − 3)(3𝑥 − 2)][(6𝑥 − 1)(𝑥 − 2)] − 7 = 0  
(6𝑥2 − 13𝑥 + 6)(6𝑥2 − 13𝑥 + 2) − 7 = 0  
6𝑥2 − 13𝑥 = 𝑦 vd;f. 
⟹ (𝑦 + 6)(𝑦 + 2) − 7 = 0 ⟹ 𝑦2 + 8𝑦 + 12 − 7 = 0 ⟹ 𝑦2 + 8𝑦 + 5 = 0    

⟹ (𝑦 − 13)(𝑦 + 5) = 0  
⟹ 𝑦 = 13,−5  

 𝑦 = 13, 5  vd rkd; (1),y; gpujpapLf, 
  
 
 

5. jPh;f;f: (𝑖)(𝑥 − 5)(𝑥 − 7)(𝑥 + 6)(𝑥 + 4) = 504 
(𝑥 − 5)(𝑥 − 7)(𝑥 + 6)(𝑥 + 4) = 504  

⟹ [(𝑥 − 5)(𝑥 + 4)][(𝑥 − 7)(𝑥 + 6)] = 504  
⟹ [𝑥2 − 𝑥 − 20][𝑥2 − 𝑥 − 42] = 504  
 𝑥2 − 𝑥 = 𝑦 → (1) vd;f. 
⟹ [𝑦 − 20][𝑦 − 42] = 504  
⟹ 𝑦2 − 62𝑦 + 840 − 504 = 0  
⟹ 𝑦2 − 62𝑦 + 336 = 0  
⟹ 𝑦2 − 6𝑦 − 56𝑦 + 336 = 0  
⟹ 𝑦(𝑦 − 6) − 56(𝑦 − 6) = 0  
⟹ (𝑦 − 6)(𝑦 − 56) = 0  
⟹ 𝑦 = 6,56  

 𝑦 = 6,56 vd rkd; (1),y; gpujpapLf, 

⟹ 𝑥2 − 𝑥 = 6      ⟹  𝑥2 − 𝑥 = 56  

⟹ 𝑥2 − 𝑥 − 6 = 0  
⟹ (𝑥 + 2)(𝑥 − 3) = 0  
⟹ 𝑥 = −2,3    

⟹ 𝑥2 − 𝑥 − 56 = 0  
⟹ (𝑥 + 7)(𝑥 − 8) = 0  
⟹ 𝑥 = −7,8  

vdNt %yq;fs; = −7,−2,3,8. 

6. jPh;f;f: (𝑥 − 4)(𝑥 − 7)(𝑥 − 2)(𝑥 + 1) = 16  
(𝑥 − 4)(𝑥 − 7)(𝑥 − 2)(𝑥 + 1) = 16  

⟹ [(𝑥 − 4)(𝑥 − 2)][(𝑥 − 7)(𝑥 + 1)] = 16   
⟹ [𝑥2 − 6𝑥 + 8][𝑥2 − 6𝑥 − 7] = 16  
𝑥2 − 6𝑥 = 𝑦 → (1) vd;f. 
⟹ [𝑦 + 8][𝑦 − 7] = 16  
⟹ 𝑦2 + 𝑦 − 56 − 16 = 0  
⟹ 𝑦2 + 𝑦 − 72 = 0  
⟹ 𝑦2 − 8𝑦 + 9𝑦 − 72 = 0  
⟹ 𝑦(𝑦 − 8) + 9(𝑦 − 8) = 0  
⟹ (𝑦 − 8)(𝑦 +) = 0  
⟹ 𝑦 = 8,−9  

 𝑦 = 8,−9 vd rkd; (1),y; gpujpapLf, 

⟹ 𝑥2 − 6𝑥 = 8  
⟹ 𝑥2 − 6𝑥 − 8 = 0     

⟹ 𝑥 =
−𝑏±√𝑏2−4𝑎𝑐

2𝑎
  

⟹ 𝑥 =
−(−6)±√(−6)2−4(1)(−8)

2(1)
    

⟹ 𝑥 =
6±√36+32

2
  

⟹ 𝑥 =
6±√78

2
  

⟹ 𝑥 =
6±√4×17

2
  

⟹ 𝑥 =
6±2√17

2
  

⟹ 𝑥 = 3 ± √17  

⟹ 𝑥2 − 6𝑥 = −9  
⟹ 𝑥2 − 6𝑥 + 9 = 0   
⟹ (𝑥 − 3)(𝑥 − 3) = 0  
⟹  𝑥 = 3,3  

 

vdNt %yq;fs; = 3,3, 3 + √17, 3 − √17. 

7. jPh;f;f: (2𝑥 − 1)(𝑥 + 3)(𝑥 − 2)(2𝑥 + 3) + 20 = 0 
⟹ [(2𝑥 − 1)(2𝑥 + 3)][(𝑥 + 3)(𝑥 − 2)] + 20 = 0  
⟹ [4𝑥2 + 4𝑥 − 3][𝑥2 + 𝑥 − 6] + 20 = 0  
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⟹ [4(𝑥2 + 𝑥) − 3][𝑥2 + 𝑥 − 6] + 20 = 0   
 𝑥2 + 𝑥 = 𝑦 → (1) vd;f. 
⟹ [4𝑦 − 3][𝑦 − 6] + 20 = 0  
⟹ 4𝑦2 − 24𝑦 − 3𝑦 + 18 + 20 = 0  
⟹ 4𝑦2 − 27𝑦 + 38 = 0  
⟹ 4𝑦2 − 8𝑦 − 19𝑦 + 38 = 0  
⟹ 4𝑦(𝑦 − 2) − 19(𝑦 − 2) = 0  
⟹ (𝑦 − 2)(4𝑦 − 19) = 0  

⟹ 𝑦 = 2,
19

4
  

 𝑦 = 2,
19

4
 vd rkd; (1),y; gpujpapLf, 

⟹ 𝑥2 + 𝑥 = 2  
⟹ 𝑥2 + 𝑥 − 2 = 0     
⟹ (𝑥 + 2)(𝑥 − 1) = 0  
⟹  𝑥 = −2,1  
 
 
  

⟹ 𝑥2 + 𝑥 =
19

4
  

⟹ 4𝑥2 + 4𝑥 − 19 = 0   

⟹ 𝑥 =
−𝑏±√𝑏2−4𝑎𝑐

2𝑎
  

⟹ 𝑥 =
−(4)±√(4)2−4(4)(−19)

2(4)
    

⟹ 𝑥 =
−4±√320

8
  

⟹ 𝑥 =
−4±4√20

8
  

⟹ 𝑥 =
−1±√4×5

2
  

⟹ 𝑥 =
−1±2√5

2
  

vdNt %yq;fs; = −2,1,
−1+2√5

2
,
−1−2√5

2
 . 

8.jPh;f;f: 6𝑥4 − 35𝑥3 + 62𝑥2 − 35𝑥 + 6 = 0 
6𝑥4 − 35𝑥3 + 62𝑥2 − 35𝑥 + 6 = 0  

nfhLf;fg;gl;Ls;s rkd;ghlhdJ Kjy; tif rhh;e;j ,ul;ilg;gil gb 
jiyfPo; rkd;ghlhFk;. 

rkd;ghl;bid 𝑥2 −My; tFf;f,  

6𝑥2 − 35𝑥 + 62 −
35

𝑥
+

6

𝑥2
= 0 ⟹ 6(𝑥2 +

1

𝑥2) − 35 (𝑥 +
1

𝑥
) + 62 = 0 → (1)  

 𝑦 = 𝑥 +
1

𝑥
⟹ 𝑦2 = (𝑥 +

1

𝑥
)
2
⟹ 𝑦2 = 𝑥2 +

1

𝑥2
+ 2 ⟹ 𝑥2 +

1

𝑥2
= 𝑦2 − 2  

(1) ⟹ 6(𝑦2 − 2 ) − 35𝑦 + 62 = 0  

⟹ 6𝑦2 − 12 − 35𝑦 + 62 = 0  
⟹ 6𝑦2 − 35𝑦 + 50 = 0  
⟹ 6𝑦2 − 15𝑦 − 20𝑦 + 50 = 0  
⟹ 3𝑦(2𝑦 − 5) − 10(2𝑦 − 5) = 0  

⟹ (2𝑦 − 5)(3𝑦 − 10) = 0 ⟹ 𝑦 =
5

2
  ; 𝑦 =

10

3
  

𝑦 −d; kjpg;Gfis 𝑦 = 𝑥 +
1

𝑥
 ,y; gpujpapLf, 

𝑦 =
5

2
⟹ 𝑥 +

1

𝑥
=

5

2
  

⟹
𝑥2+1

𝑥
=

5

2
  

⟹ 2𝑥2 + 2 = 5𝑥  
⟹ 2𝑥2 − 5𝑥 + 2 = 0  
⟹ 2𝑥2 − 4𝑥 − 𝑥 + 2 = 0  
⟹ 2𝑥(𝑥 − 2) − 1(𝑥 − 2) = 0  
⟹ (𝑥 − 2)(2𝑥 − 1) = 0  

⟹ 𝑥 = 2,
1

2
  

𝑦 =
10

3
⟹ 𝑥 +

1

𝑥
=

10

3
  

⟹
𝑥2+1

𝑥
=

10

3
  

⟹ 3𝑥2 + 3 = 10𝑥          
⟹ 3𝑥2 − 10𝑥 + 3 = 0  
⟹ 3𝑥2 − 9𝑥 − 𝑥 + 3 = 0  
⟹ 3𝑥(𝑥 − 3) − 1(𝑥 − 3) = 0  
⟹ (𝑥 − 3)(3𝑥 − 1) = 0  

⟹ 𝑥 = 3,
1

3
   

vdNt %yq;fs;= 2,
1

2
, 3,

1

3
.  

9. jPh;f;f: 𝑥4 + 3𝑥3 − 3𝑥 − 1 = 0 
𝑥4 + 3𝑥3 − 3𝑥 − 1 = 0  

nfhLf;fg;gl;Ls;s rkd;ghlhdJ ,uz;lhk; tif rhh;e;j ,ul;ilg;gil gb 
jiyfPo; rkd;ghlhFk;. vdNt ,jd; %yq;fs; 1 kw;Wk; −1 MFk;. kw;w 

,U %yq;fs; 𝛼 kw;Wk; 
1

𝛼
 MFk;.  

∑1 = −1 + 1 + 𝛼 +
1

𝛼
= −3  

⟹
𝛼2+1

𝛼
= −3  

⟹ 𝛼2 + 1 = −3𝛼  
⟹ 𝛼2 + 3𝛼 + 1 = 0   

⟹ 𝛼 =
−𝑏±√𝑏2−4𝑎𝑐

2𝑎
 =

−(3)±√(3)2−4(1)(1)

2(1)
   =

−3±√9−4

2
=

−3±√5

2
    

vdNt %yq;fs; = −1,1,
−3+√5

2
,
−3−√5

2
 

10. 𝑥4 − 10𝑥3 + 26𝑥2 − 10𝑥 + 1 = 0 vd;w rkd;ghl;ilj; jPh;f;f. 
nfhLf;fg;gl;Ls;s rkd;ghlhdJ Kjy; tif rhh;e;j ,ul;ilg;gil gb 
jiyfPo; rkd;ghlhFk;. 

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Net                             www.TrbTnpsc.com

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com

www.Padasalai.Net


Padasalai
rkd;ghl;bid 𝑥2 −My; tFf;f,  

𝑥2 − 10𝑥 + 26 −
10

𝑥
+

1

𝑥2
= 0 ⟹ (𝑥2 +

1

𝑥2) − 10 (𝑥 +
1

𝑥
) + 26 = 0 → (1)  

 𝑦 = 𝑥 +
1

𝑥
⟹ 𝑦2 = (𝑥 +

1

𝑥
)
2
⟹ 𝑦2 = 𝑥2 +

1

𝑥2
+ 2 ⟹ 𝑥2 +

1

𝑥2
= 𝑦2 − 2  

(1) ⟹ 𝑦2 − 2 − 10𝑦 + 26 = 0 ⟹ 𝑦2 − 10𝑦 + 24 = 0  
 ⟹ (𝑦 − 6)(𝑦 − 4) = 0 
⟹ 𝑦 = 6,4    

𝑥 +
1

𝑥
= 6 ⟹ 𝑥2 − 6𝑥 + 1 = 0  

⟹ 𝑥 =
−𝑏±√𝑏2−4𝑎𝑐

2𝑎
   

⟹ 𝑥 =
−(−6)±√(6)2−4(1)(1)

2(1)
    

⟹ 𝑥 =
6±√36−4

2
  

⟹ 𝑥 =
6±√32

2
  

⟹ 𝑥 =
6±4√2

2
  

⟹ 𝑥 = 3 ± 2√2  

𝑥 +
1

𝑥
= 4 ⟹ 𝑥2 − 4𝑥 + 1 = 0  

⟹ 𝑥 =
−𝑏±√𝑏2−4𝑎𝑐

2𝑎
   

⟹ 𝑥 =
−(−4)±√(4)2−4(1)(1)

2(1)
    

⟹ 𝑥 =
4±√12

2
  

⟹ 𝑥 =
4±2√3

2
  

⟹ 𝑥 = 2 ± √3  

vdNt %yq;fs; = 3 ± 2√2, 2 ± √3 
5.,Ughpkhz gFKiw tbtpay; - II 

5 kjpg;ngz; tpdhf;fs; 
1. (1,1), (2,−1) kw;Wk; (3,2) vd;w %d;W Gs;spfs; topr;nry;Yk; 
tl;lj;jpd; rkd;ghL fhz;f. 

tl;lj;jpd; nghJr; rkd;ghL : 𝑥2 + 𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0 → (1)  
(1,1) ⟹ 1 + 1 + 2𝑔 + 2𝑓 + 𝑐 = 0 ⟹ 2𝑔 + 2𝑓 + 𝑐 = −2 → (2)  
(2,−1) ⟹ 4 + 1 + 4𝑔 − 2𝑓 + 𝑐 = 0 ⟹ 4𝑔 − 2𝑓 + 𝑐 = −5 → (3)  
(3,2) ⟹ 9 + 4 + 6𝑔 + 4𝑓 + 𝑐 = 0 ⟹ 6𝑔 + 4𝑓 + 𝑐 = −13 → (3)  

∆= |
2 2 1
4 −2 1
6 4 1

| = 2(−2 − 4) − 2(4 − 6) + 1(16 + 12) = −12 + 4 + 28  

= 20  

∆𝑔= |
−2 2 1
−5 −2 1
−13 4 1

| = −2(−2 − 4) − 2(−5 + 13) + 1(−20 − 26)    

= 12 − 16 − 46 = −50   

∆𝑓= |
2 −2 1
4 −5 1
6 −13 1

| = 2(−5 + 13) + 2(4 − 6) + 1(−52 + 30)  

= 16 − 4 − 22 = −10  

∆𝑐= |
2 2 −2
4 −2 −5
6 4 −13

| = 2(26 + 20) − 2(−52 + 30) − 2(16 + 12)  

= 92 + 44 − 56 = 80  

𝑔 =
∆𝑔

∆
=

−50

20
= −

5

2
 ; 𝑓 =

∆𝑓

∆
=

−10

20
= −

1

2
 ; 𝑐 =

∆𝑐

∆
=

80

20
= 4  

vdNt tl;lj;jpd; rkd;ghL (1) ⟹ 𝑥2 + 𝑦2 + 2(−
5

2
) 𝑥 + 2 (−

1

2
) 𝑦 + 4 = 0 

⟹ 𝑥2 + 𝑦2 − 5𝑥 − 𝑦 + 4 = 0   
2. ghrd tha;f;fhy; kPJ mike;j rhiyapy; 20kP mfyKila ,uz;L 
miutl;l tisT ePh;topfs; mikf;fg;gl;ld. mtw;wpd; 
Jizj;J}z;fspd; mfyk; 2 kP. Glj;jpidg; gad;gLj;jp me;j 
tisTfspd; khjphpf;fhd rhd;ghLfisf; fhz;f. 

Kjy; tistpd; ikak; 𝑐1 = (12,0) kw;Wk; Muk; = 10kP 
Kjy; tistpd; rkd;ghL: (𝑥 − ℎ)2 + (𝑦 − 𝑘)2 = 𝑟2      

⟹ (𝑥 − 12)2 + (𝑦 − 0)2 = 102  
⟹ 𝑥2 − 24𝑥 + 144 + 𝑦2 = 100   
⟹ 𝑥2 + 𝑦2 − 24𝑥 + 144 = 0   

,uz;lhtJ tistpd; ikak; 𝑐1 = (34,0) kw;Wk; Muk; = 10kP 
,uz;lhtJ tistpd; rkd;ghL: (𝑥 − ℎ)2 + (𝑦 − 𝑘)2 = 𝑟2      

⟹ (𝑥 − 34)2 + (𝑦 − 0)2 = 102  
⟹ 𝑥2 − 68𝑥 + 1156 + 𝑦2 = 100   
⟹ 𝑥2 + 𝑦2 − 68𝑥 + 1056 = 0   
 
 
 
 
 
 
 

 

4.ikak; (2,3) cilaJk; 3𝑥 − 2𝑦 − 1 = 0 kw;Wk; 4𝑥 + 𝑦 − 27 = 0 vd;w 
NfhLfs; ntl;Lk; Gs;sp topr; nry;tJkhd tl;lj;jpd; rkd;ghL fhz;f. 
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ikak; = (2,3) 
3𝑥 − 2𝑦 = 1 → (1) ;  4𝑥 + 𝑦 = 27 → (2) 
(1) ⟹ 3𝑥 − 2𝑦 = 1  
(2) × 2 ⟹ 8𝑥 + 2𝑦 = 54 → (2)  
(1) + (2) ⟹ 11𝑥 = 55 ⟹ 𝑥 = 5  
𝑥 = 5 vd rkd; (2) ,y; gpujpapLf 
(2) ⟹ 8(5) + 2𝑦 = 54 ⟹ 2𝑦 = 54 − 40 ⟹ 2𝑦 = 14 ⟹ 𝑦 = 7  
vdNt tl;lj;jpd; kPJs;s Gs;sp = 𝑃(5,7) MFk;. 
ikak; 𝐶 = (2,3);  𝑃(5,7) 

Muk; 𝐶𝑃 = 𝑟 = √(5 − 2)2 + (7 − 3)2 = 9 + 16 = √25 = 5 
tl;lj;jpd; rkd;ghL: (𝑥 − ℎ)2 + (𝑦 − 𝑘)2 = 𝑟2      

⟹ (𝑥 − 2)2 + (𝑦 − 3)2 = 52   
⟹ 𝑥2 − 4𝑥 + 4 + 𝑦2 − 6𝑦 + 9 = 25   

     ⟹ 𝑥2 + 𝑦2 − 4𝑥 − 6𝑦 + 13 − 25 = 0  
     ⟹ 𝑥2 + 𝑦2 − 4𝑥 − 6𝑦 − 12 = 0  

5. (1,0), (−1,0) kw;Wk; (0,1) vd;w Gs;spfs; topr;nry;Yk; tl;lj;jpd; 
rkd;ghL fhz;f. 

tl;lj;jpd; nghJr; rkd;ghL : 𝑥2 + 𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0 → (1)  
(1,0) ⟹ 1 + 0 + 2𝑔 + 0 + 𝑐 = 0 ⟹ 2𝑔 + 𝑐 = −1 → (2)  
(−1,0) ⟹ 1 + 0 − 2𝑔 + 0 + 𝑐 = 0 ⟹ −2𝑔 + 𝑐 = −1 → (3)  
(0,1) ⟹ 0 + 1 + 0 + 2𝑓 + 𝑐 = 0 ⟹ 2𝑓 + 𝑐 = −1 → (3)  

∆= |
2 0 1
−2 0 1
0 2 1

| = 2(0 − 2) − 0 + 1(−4 − 0) = −4 − 4 = −8  

∆𝑔= |
−1 0 1
−1 0 1
−1 2 1

| = −1(0 − 2) − 1 + 1(−2) = 2 − 1 = 0  

∆𝑓= |
2 −1 1
−2 −1 1
0 −1 1

| = 2(−1 + 1) + 1(−2 − 0) + 1(2 − 0) = −2 + 2 = 0  

∆𝑐= |
2 0 −1

−2 0 −1
0 2 −1

| = 2(0 + 2) − 0 − 1(−4 − 0) = 4 + 4 = 8  

𝑔 =
∆𝑔

∆
=

0

−8
= 0 ; 𝑓 =

∆𝑓

∆
=

0

−8
= 0 ; 𝑐 =

∆𝑐

∆
=

8

−8
= −1  

vdNt tl;lj;jpd; rkd;ghL (1) ⟹  𝑥2 + 𝑦2 − 1 = 0 (m) 𝑥2 + 𝑦2 = 1 

6. 𝑥2 + 𝑦2 − 6𝑥 + 6𝑦 − 8 = 0 vd;w tl;lj;jpd; njhLNfhL kw;Wk; 
nrq;Nfhl;Lr; rkd;ghLfis (2,2) vd;w Gs;spapy; fhz;f. 

𝑥2 + 𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0 vd;w tl;lj;jpw;F (𝑥1, 𝑦1) vd;w Gs;spapy; 
njhLNfhl;bd; rkd;ghL : 

𝑥𝑥1 + 𝑦𝑦1 + 𝑔(𝑥 + 𝑥1) + 𝑓(𝑦 + 𝑦1) + 𝑐 = 0  
⟹ 2𝑥 + 2𝑦 − 3(𝑥 + 2) + 3(𝑦 + 2) − 8 = 0 (∵ 2𝑔 = −6, 2𝑓 = 6) 
⟹ 2𝑥 + 2𝑦 − 3𝑥 − 6 + 3𝑦 + 6 − 8 = 0  
⟹ −𝑥 + 5𝑦 − 8 = 0  
× (−) ⟹ 𝑥 − 5𝑦 + 8 = 0   
nrq;Nfhl;bd; rkd;ghL: 5𝑥 + 𝑦 + 𝑘 = 0   
(2,2) − it gpujpapLf, 5(2) + 2 + 𝑘 = 0 ⟹ 𝑘 = −12   
vdNt Njitahd nrq;Nfhl;bd; rkd;ghL 5𝑥 + 𝑦 − 12 = 0 MFk;.   

7. 𝑥2 − 4𝑥 − 5𝑦 − 1 = 0 vd;w gutisaj;jpd; Kid, Ftpak;, ,af;Ftiu 
kw;Wk; nrt;tfy ePsk; Mfpatw;iwf; fhz;f. 

𝑥2 − 4𝑥 − 5𝑦 − 1 = 0 ⟹ 𝑥2 − 4𝑥 = 5𝑦 + 1  
⟹ 𝑥2 − 4𝑥 + 4 = 5𝑦 + 1 + 4  
⟹ (𝑥 − 2)2 = 5(𝑦 + 1)  

⟹ 4𝑎 = 5 ⟹ 𝑎 =
5

4
    

gutisak; Nky;Gwkhf jpwg;GilaJ. 
Kid 𝑉 = (ℎ, 𝑘) = (2,−1);  

Ftpak; 𝐹 = (ℎ, 𝑎 + 𝑘) = (2,
5

4
− 1) = (2,

1

4
) 

,af;Ftiuapd; rkd;ghL 𝑦 = 𝑘 − 𝑎 ⟹ 𝑦 = −1 −
5

4
⟹ 𝑦 = −

9

4
 

⟹ 4𝑦 + 9 = 0  

nrt;tfy ePsk; = 4𝑎 = 4(
5

4
) = 5 

 
8.gpd;tUtdtw;wpw;fhd Kid, Ftpak;, ,af;Ftiuapd; rkd;ghL kw;Wk; 
nrt;tfy ePsk; fhz;f. 𝑥2 − 2𝑥 + 8𝑦 + 17 = 0 

𝑥2 − 2𝑥 + 8𝑦 + 17 = 0 ⟹ 𝑥2 − 2𝑥 = −8𝑦 − 17  
⟹ 𝑥2 − 2𝑥 + 1 = −8𝑦 − 17 + 1      
⟹ (𝑥 − 1)2 = −8𝑦 − 16  
⟹ (𝑥 − 1)2 = −8(𝑦 + 2)  
⟹ (𝑥 − 1)2 = −4(2)(𝑦 + 2)    

,jpypUe;J 𝑎 = 2 , 𝑉(ℎ, 𝑘) = (1,−2) 
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gutisak; fPo;g;;Gwkhf jpwg;GilaJ. 
Kid 𝑉(ℎ, 𝑘) = (1,−2)  
Ftpak; 𝐹 = (ℎ, 𝑘 − 𝑎) = (1,−2 − 2) = (1,−4) 
,af;Ftiuapd; rkd;ghL 𝑦 = 𝑘 + 𝑎 ⟹ 𝑦 = 2 − 2 ⟹ 𝑦 = 0 
nrt;tfy ePsk; = 4𝑎 = 4(2) = 8 

 
 
9.gpd;tUtdtw;wpw;fhd Kid, Ftpak;, ,af;Ftiuapd; rkd;ghL kw;Wk; 
nrt;tfy ePsk; fhz;f. 𝑦2 − 4𝑦 − 8𝑥 + 12 = 0 

𝑦2 − 4𝑦 − 8𝑥 + 12 = 0 ⟹ 𝑦2 − 4𝑦 = 8𝑥 − 12  
⟹ 𝑦2 − 4𝑦 + 4 = 8𝑥 − 12 + 4  
⟹ (𝑦 − 2)2 = 8𝑥 − 8  
⟹ (𝑦 − 2)2 = 8(𝑥 − 1)  
⟹ (𝑦 − 2)2 = 4(2)(𝑥 − 1)  

,jpypUe;J 𝑎 = 2 , 𝑉(ℎ, 𝑘) = (1,2) 
gutisak; tyg;;Gwkhf jpwg;GilaJ. 
Kid 𝑉(ℎ, 𝑘) = (1,2)  
Ftpak; 𝐹 = (ℎ + 𝑎, 𝑘) = (1 + 2,2) = (3,2) 
,af;Ftiuapd; rkd;ghL 𝑥 = ℎ − 𝑎 ⟹ 𝑥 = 1 − 2 ⟹ 𝑥 = −1 
nrt;tfy ePsk; = 4𝑎 = 4(2) = 8 
 

10.gpd;tUk; rkd;ghLfspd; $k;Gtistpd; tifiaf; fz;lwpe;J mtw;wpd; 
ikak;, Ftpaq;fs;,Kidfs; kw;Wk; ,af;Ftiufs; fhz;f. 18𝑥2 + 12𝑦2 −
144𝑥 + 48𝑦 + 120 = 0. 

18𝑥2 + 12𝑦2 − 144𝑥 + 48𝑦 + 120 = 0  
⟹ [18𝑥2 − 144𝑥] + [12𝑦2 + 48𝑦] = −120  
⟹ 18[𝑥2 − 8𝑥] + 12[𝑦2 + 4𝑦] = −120  
⟹ 18[𝑥2 − 8𝑥 + 16 − 16] + 12[𝑦2 + 4𝑦 + 4 − 4] = −120  
⟹ 18[(𝑥 − 4)2 − 16] + 12[(𝑦 + 2)2 − 4] = −120  
⟹ 18(𝑥 − 4)2 + 12(𝑦 + 2)2 − 288 − 48 = −120  
⟹ 18(𝑥 − 4)2 + 12(𝑦 + 2)2 = 216  

÷ 216 ⟹
(𝑥−4)2

12
+

(𝑦+2)2

18
= 1  

,r;rkd;ghlhdJ nel;lr;R 𝑦 −mr;rpw;F ,izahf mike;j ePs;tl;lj;jpd; 
rkd;ghlhFk;. 

⟹ 𝑎2 = 18 ⟹ 𝑎 = 3√2 , 𝑏2 = 12  

𝑒 = √
𝑎2−𝑏2

𝑎2
= √

18−12

18
= √

6

18
=

√6

3√2
  

𝑎𝑒 = 3√2 ×
√6

3√2
= √6   ; 

𝑎

𝑒
=

3√2

√6
3√2

⁄
=

18

√6
= 3√6  

ikak; 𝐶(ℎ, 𝑘) = (4,−2)  

Ftpaq;fs; 𝐹1 = (ℎ, 𝑘 + 𝑎𝑒) = (4,−2 + √6) ; 𝐹2 = (ℎ, 𝑘 − 𝑎𝑒) =

(4,−2 − √6)  

Kidfs; 𝐴 = (ℎ, 𝑘 + 𝑎) = (4,−2 + 3√2) ; 𝐴′ = (ℎ, 𝑘 − 𝑎) = (4,−2 − 3√2) 

,af;Ftiufspd; rkd;ghL: 𝑦 = 𝑘 +
𝑎

𝑒
= −2 + 3√6 ⟹ 𝑦 = −2 + 3√6  

kw;Wk; 𝑦 = 𝑘 −
𝑎

𝑒
= −2 − 3√6 ⟹ 𝑦 = −2 − 3√6  

 
 

11.gpd;tUk; rkd;ghLfspd; $k;Gtistpd; tifiaf; fz;lwpe;J mtw;wpd; 
ikak;, Ftpaq;fs;,Kidfs; kw;Wk; ,af;Ftiufs; fhz;f. 9𝑥2 − 𝑦2 −
36𝑥 − 6𝑦 + 18 = 0 

9𝑥2 − 𝑦2 − 36𝑥 − 6𝑦 + 18 = 0  
⟹ [9𝑥2 − 36𝑥] − [𝑦2 + 6𝑦] = −18  
⟹ 9[𝑥2 − 4𝑥] − [𝑦2 + 6𝑦] = −18  
⟹ 9[𝑥2 − 4𝑥 + 4 − 4] − [𝑦2 + 6𝑦 + 9 − 9] = −18  
⟹ 9[(𝑥 − 2)2 − 4] − [(𝑦 + 3)2 − 9] = −18  
⟹ 9(𝑥 − 2)2 − (𝑦 + 3)2 − 36 + 9 = −18  
⟹ 9(𝑥 − 2)2 − (𝑦 + 3)2 = 9  

÷ 9 ⟹
(𝑥−2)2

1
−

(𝑦+3)2

9
= 1  

,r;rkd;ghlhdJ Fw;wr;R 𝑥 −mr;rpw;F ,izahf mike;j 
mjpgutisaj;jpd; rkd;ghlhFk;. 
⟹ 𝑎2 = 1 ⟹ 𝑎 = 1 , 𝑏2 = 9  

𝑒 = √
𝑎2+𝑏2

𝑎2
= √

1+9

1
= √

10

1
= √10  

𝑎𝑒 = 1 × √10 = √10   ; 
𝑎

𝑒
=

1

√10
  

ikak; 𝐶(ℎ, 𝑘) = (2,−3)  
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Ftpaq;fs; 𝐹1 = (ℎ + 𝑎𝑒, 𝑘) = (2 + √10,−3)  

                     𝐹2 = (ℎ − 𝑎𝑒, 𝑘) = (2 − √10,−3)   

Kidfs; 𝐴 = (ℎ + 𝑎, 𝑘) = (3,−3) ; 𝐴′ = (ℎ − 𝑎, 𝑘) = (1,−3) 

,af;Ftiufspd; rkd;ghL: 𝑥 = ℎ +
𝑎

𝑒
⟹ 𝑥 = 2 +

1

√10
 kw;Wk;  

 𝑥 = ℎ −
𝑎

𝑒
⟹ 𝑥 = 2 −

1

√10
 

12. 𝑥2 + 6𝑥 + 4𝑦 + 5 = 0 vd;w gutisaj;jpw;F(1,−3) vd;w Gs;spapy; 
njhLNfhL kw;Wk; nrq;Nfhl;Lr; rkd;ghLfisf; fhz;f. 

𝑥2 = 𝑥𝑥1; 𝑥 =
𝑥+𝑥1

2
  ; 𝑦 =

𝑦+𝑦1

2
   vd nfhLf;fg;gl;Ls;s rkd;ghl;by; 

gpujpapl njhLNfhl;bd; rkd;ghL fpilf;fg;ngWk;. 

𝑥𝑥1 + 6(
𝑥+𝑥1

2
) + 4 (

𝑦+𝑦1

2
) + 5 = 0 ⟹ 𝑥𝑥1 + 3(𝑥 + 𝑥1) + 2(𝑦 + 𝑦1) + 5 = 0  

(1,−3) − I gpujpapLf, ⟹ 𝑥(1) + 3(𝑥 + 1) + 2(𝑦 − 3) + 5 = 0 
⟹ 𝑥 + 3𝑥 + 3 + 2𝑦 − 6 + 5 = 0  
⟹ 4𝑥 + 2𝑦 + 2 = 0  

÷ 2 ⟹ 2𝑥 + 𝑦 + 1 = 0 vd;gJ njhLNfhl;bd; rkd;ghL. 
nrq;Nfhl;bd; rkd;ghL: 𝑥 − 2𝑦 + 𝑘 = 0 
(1,−3) − I gpujpapLf, ⟹ 1 − 2(−3) + 𝑘 = 0 ⟹ 𝑘 = −7 

vdNt nrq;Nfhl;bd; rkd;ghL: 𝑥 − 2𝑦 − 7 = 0 MFk;. 

13. 𝑥2 + 4𝑦2 = 32  vd;w ePs;tl;lj;jpw;F 𝜃 =
𝜋

4
 vDk;NghJ njhLNfhL 

kw;Wk; nrq;Nfhl;Lr; rkd;ghLfisf; fhz;f. 

𝑥2 + 4𝑦2 = 32 ⟹
𝑥2

32
+

𝑦2

8
= 1 ⟹ 𝑎2 = 32, 𝑏2 = 8 ⟹ 𝑎 = 4√2, 𝑏 = 2√2   

𝜃 −,y; ePs;tl;lj;jpw;F njhLNfhl;bd; rkd;ghL: 
𝑥 cos 𝜃

𝑎
+

𝑦 sin𝜃

𝑏
= 1 

⟹
𝑥 cos

𝜋

4

4√2
+

𝑦 sin
𝜋

4

2√2
= 1  

⟹
𝑥

√2⁄

4√2
+

𝑦
√2

⁄

2√2
= 1  

⟹
𝑥

8
+

𝑦

4
= 1  

⟹
𝑥+2𝑦

8
= 1   

⟹ 𝑥 + 2𝑦 = 8  
⟹ 𝑥 + 2𝑦 − 8 = 0  

𝜃 −,y; ePs;tl;lj;jpw;F nrq;Nfhl;bd; rkd;ghL: 
𝑎𝑥

cos𝜃
−

𝑏𝑦

sin𝜃
= 𝑎2 − 𝑏2 

⟹
4√2𝑥

cos
𝜋

4

−
2√2𝑦

sin
𝜋

4

= 32 − 8   

⟹
4√2𝑥
1

√2
⁄

−
2√2𝑦
1

√2
⁄

= 24  

⟹ 8𝑥 − 4𝑦 − 24 = 0  
÷ 4 ⟹ 2𝑥 − 𝑦 − 6 = 0  

14. 𝑥 − 𝑦 + 4 = 0 vd;w Neh;f;NfhL 𝑥2 + 3𝑦2 = 12 vd;w ePs;tl;lj;jpd; 
njhLNfhL vd epWTf. NkYk; njhLk; Gs;spiaf; fhz;f. 

𝑥 − 𝑦 + 4 = 0 ⟹ 𝑦 = 𝑥 + 4   

𝑦 = 𝑚𝑥 + 𝑐 cld; xg;gpl, 𝑚 = 1, 𝑐 = 4  

𝑥2 + 3𝑦2 = 12 ⟹
𝑥2

12
+

𝑦2

4
= 1 ⟹ 𝑎2 = 12, 𝑏2 = 4   

fl;Lg;ghL: 𝑐2 = 𝑎2𝑚2 + 𝑏2 
𝑐2 = 42 = 16 → (1)                𝑎2𝑚2 + 𝑏2 = 12(1)2 + 4 = 16 → (2) 
(1), (2) − ,y; ,Ue;J, 𝑐2 = 𝑎2𝑚2 + 𝑏2. 
vdNt 𝑥 − 𝑦 + 4 = 0 vd;w Neh;f;NfhL 𝑥2 + 3𝑦2 = 12 vd;w 
ePs;tl;lj;jpd; njhLNfhL MFk;. 

njhL Gs;sp= (
−𝑎2𝑚

𝑐
,
𝑏2

𝑐
) = (

−12(1)

4
,
4

4
) = (−3,1) 

15. 12 𝑥2 − 9𝑦2 = 108  vd;w mjpgutisaj;jpw;F 𝜃 =
𝜋

3
−,y; njhLNfhL 

kw;Wk; nrq;Nfhl;Lr; rkd;ghLfisf; fhz;f. 
12 𝑥2 − 9𝑦2 = 108     

÷ 108 ⟹
𝑥2

9
−

𝑦2

12
= 1  

⟹ 𝑎2 = 9, 𝑏2 = 12  

⟹ 𝑎 = 3, 𝑏 = 2√3  

𝜃 −,y; mjpgutisaj;jpw;F njhLNfhl;bd; rkd;ghL: 
𝑥 sec 𝜃

𝑎
−

𝑦 tan𝜃

𝑏
= 1 

⟹
𝑥 sec

𝜋

3

3
−

𝑦 tan
𝜋

3

2√3
= 1  

⟹
2𝑥

3
−

√3𝑦

2√3
= 1   

⟹
2𝑥

3
−

𝑦

2
= 1  

⟹
4𝑥−3𝑦

6
= 1  

⟹ 4𝑥 − 3𝑦 = 6  
⟹ 4𝑥 − 3𝑦 − 6 = 0  
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𝜃 −,y; mjpgutisaj;jpw;F njhLNfhl;bd; rkd;ghL: 

𝑎𝑥

sec𝜃
+

𝑏𝑦

tan𝜃
= 𝑎2 + 𝑏2 

⟹
3𝑥

sec
𝜋

3

+
2√3𝑦

tan
𝜋

3

= (3)2 + (2√3)
2
  

⟹
3𝑥

2
+

2√3𝑦

√3
= 9 + 12  

⟹
3𝑥

2
+ 𝑦 = 21  

⟹
3𝑥+2𝑦

2
= 21  

⟹ 3𝑥 + 2𝑦 = 42  
 ⟹ 3𝑥 + 2𝑦 − 42 = 0 

16.xU ghyk; gutisa tistpy; cs;sJ. ikaj;jpy; 10kP cauKk; 
mbg;gFjpapy; 30kP mfyKk; cs;sJ. ikaj;jpypUe;J ,UGwKk; 6kP 
J}uj;jpy; ghyj;jpd; cauj;ijf; fhz;f. 
 

             
gutisaj;jpd; rkd;ghL 𝑥2 = −4𝑎𝑦 → (1) 

𝐴(15,−10) ⇒ (15)2 = −4𝑎(−10) ⇒ 4𝑎 =
225

10
   

(1) ⟹ 𝑥2 = −(
225

10
)𝑦 

𝑃(6,−𝑦1) ⇒ (6)2 = −(
225

10
) (−𝑦1)  

⟹ 𝑦1 =
36×10

225
= 1.6kP 

Njitahd cauk; =10 − 1.6 = 8.4 kP 
17.xU ePUw;wpy;, MjpapypUe;J 0.5kP fpilkl;l J}uj;jpy; ePhpd; mjpfgl;r 
cauk; 4kP. ePhpd; ghij xU gutisak; vdpy; MjpapypUe;J 0.25kP 
fpilkl;l J}uj;jpy; ePhpd; cauj;ijf; fhz;f. 

gutisaj;jpd; rkd;ghL 𝑥2 = −4𝑎𝑦 → (1) 

𝐴(0.5,−4) ⇒ (0.5)2 = −4𝑎(−4) ⇒ 4𝑎 =
0.25

4
  

(1) ⟹ 𝑥2 = −(
0.25

4
)𝑦 

𝑃(0.25,−𝑦1) ⇒ (0.25)2 = −(
0.25

4
) (−𝑦1)  

⟹ 𝑦1 =
0.25×0.25×4

0.25
= 1kP 

Njitahd cauk; =4 − 1 = 3 kP 

              
18.nghwpahsh; xUth; FWf;F ntl;L gutisakhf cs;s xU 
Jizf;Nfhs; Vw;gpia tbtikf;fpwhh;. Vw;gp mjd; Nky;ghfj;jpy; 5kP 
mfyKk;, KidapypUe;J Ftpak; 1.2kP J}uj;jpYk; cs;sJ. (𝑖) Kidia 
MjpahfTk;, 𝑥 −mr;R gutisaj;jpd; rkr;rPh; mr;rhfTk; nfhz;L Ma 
mr;Rfisg; nghUj;jp gutisaj;jpd; rkd;ghL fhz;f. (𝑖𝑖) 
KidapypUe;J nraw;iff;Nfhs; Vw;gpapd; Mok; fhz;f. 

mfyk; 𝐴𝐵 = 5𝑚 ⟹ 𝐴𝐶 = 𝐵𝐶 = 2.5𝑚 
KidapypUe;J Ftpak; 1.2kP J}uj;jpy; cs;sJ⟹ 𝑉𝐹 = 𝑎 = 1.2𝑚 
(𝑖) gutisaj;jpd; rkd;ghL 𝑦2 = 4𝑎𝑥 

⟹ 𝑦2 = 4(1.2)𝑥  

⟹ 𝑦2 = 4.8𝑥   

(𝑖𝑖) 𝑉𝐶 = 𝑥1 vd;f. 𝐴𝐶 = 2.5𝑚. 
vdNt Gs;sp 𝐴 = (𝑥1, 2.5) 
gutisakhdJ Gs;sp 𝐴(𝑥1, 2.5) topNa  
nry;tjhy;, (2.5)2 = 4.8𝑥1 

⟹ 𝑥1 =
2.5×2.5

4.8
= 1.3𝑚    

∴ KidapypUe;J nraw;iff;Nfhs; Vw;gpapd; Mok; 1.3𝑚 MFk;. 
19.xU njhq;F ghyj;jpd; 60kP rhiyg;gFjpf;F gutisa fk;gp tlk; 
glj;jpy; cs;sthW nghWj;jg;gl;Ls;sJ. nrq;Fj;Jf; fk;gp tlq;fs; 
rhiyg;gFjpapy; xt;nthd;Wf;Fk; 6kP ,ilntsp ,Uf;FkhW 
mikf;fg;gl;Ls;sJ. KidapypUe;J Kjy; ,uz;L nrq;Fj;J fk;gp 
tlq;fSf;fhd ePsj;ijf; fhz;f.  
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gutisaj;jpd; rkd;ghL 𝑥2 = 4𝑎𝑦 → (1) 

𝐴(30,13) ⇒ (30)2 = 4𝑎(13) ⟹ 4𝑎 =
900

13
  

∴ (1) ⟹ 𝑥2 = (
900

13
)𝑦 → (2) 

𝐵(12, 𝑢) −I (2) −,y; gpujpapLf, 

 (12)2 = (
900

13
) 𝑢 ⟹ 𝑢 =

12×12×13

900
= 2.08𝑚  

12𝑚 njhiytpy; cs;s fk;gp tlj;jpd; ePsk; = 3 + 2.08 = 5.08𝑚 

𝐶(6, 𝑣) −I (2) −,y; gpujpapLf, (6)2 = (
900

13
) 𝑣 ⟹ 𝑣 =

6×6×13

900
= 0.52𝑚 

6𝑚 njhiytpy; cs;s fk;gp tlj;jpd; ePsk; = 3 + 0.52 = 3.52𝑚 
20.jiukl;lj;jpypUe;J 7.5kP cauj;jpy; jiuf;F ,izahf nghUj;jg;gl;l 
xU FohapypUe;J ntspNaWk; ePh; jiuiaj; njhLk; ghij xU 
gutisaj;ij Vw;gLj;JfpwJ.NkYk; ,e;j gutisag; ghijapd; Kid 
Fohapd; thapy; mikfpwJ. Foha; kl;lj;jpw;F 2.5 kP fPNo ePhpd; 
gha;thdJ Fohapd; Kid topahfr; nry;Yk; epiy Fj;Jf;Nfhl;bw;F 3kP 
J}j;jpy; cs;sJ vdpy; Fj;Jf; Nfhl;bypUe;J vt;tsT J}uj;jpw;F 
mg;ghy; ePuhdJ jiuapy; tpOk; vd;gijf; fhz;f. 
𝑥2 = −4𝑎𝑦 

𝑃(3,−2.5) ⇒ (3)2 = −4𝑎(−2.5) 

⇒ 𝑎 =
9

10
 

𝑥2 = −4 ×
9

10
× 𝑦 

𝑄(𝑥1, −7.5) ⇒ 

(𝑥1)
2 = −4 ×

9

10
(−7.5) 

𝑥1 = 3√3kP. 

 
 
    

 
 

21.xU uhf;nfl; ntbahdJ nfhSj;Jk;NghJ mJ xU gutisag; 
ghijapy; nry;fpwJ.mjd; cr;r cauk; 4kP-I vl;Lk;NghJ mJ 
nfhSj;jg;gl;l ,lj;jpypUe;J fpilkl;l J}uk; 6kP njhiytpYs;sJ. 
,Wjpahf fpilkl;lkhf 12kP njhiytpy; jiuia te;jilfpwJ vdpy; 
Gwg;gl;l ,lj;jpy; jiuAld; Vw;gLj;jg;gLk; vwpNfhzk; fhz;f. 

𝑥2 = −4𝑎𝑦 

(6,−4) ⇒ (6)2 = −4𝑎(−4) ⇒
4𝑎 = 9           

    
 

𝑥2 = −9𝑦 

𝑥 −Ig; nghUj;J tifapl, 
𝑑𝑦

𝑑𝑥
= −

2𝑥

9
 

(−6,−4) −,y; rha;T 

⟹ tan𝜃 = −
2𝑥

9
 

𝜃 = 𝑡𝑎𝑛−1 4

3
      

 

22.xU fhd;fphPl; ghyk; gutisa tistpy; cs;sJ. rhiyapd; Nky; 
cs;s ghyj;jpd; ePsk; 40kP kw;Wk; mjd; mjpfgl;r cauk; 15kP vdpy; 
me;jg; gutisa tistpd; rkd;ghL fhz;f. 

gutisaj;jpd; rkd;ghL 𝑥2 = −4𝑎𝑦 → (1) 

𝐴(20,−15) ⇒ (20)2 = −4𝑎(−15)  

⇒ 4𝑎 =
400

15
  

(1) ⟹ 𝑥2 = −(
400

15
) 𝑦 ⟹ 𝑥2 = −(

80

3
) 𝑦  

⟹ 3𝑥2 = −80𝑦  

23.xU NjLk; tpsf;F gutisa gpujpgypg;ghd; nfhz;lJ. 
(FWf;F ntl;L xU fpz;z tbtk;). gutisa fpz;zj;jpd; 
tpspk;GfSf;F ,ilNa cs;s mfyk; 40nr.kP kw;Wk; Mok; 30 nr.kP. 
Fkpo; Ftpaj;jpy; nghUj;jg;gl;Ls;sJ. (𝑖) gpujpgypg;Gf;F gad;gLj;jg;gLk; 
gutisaj;jpd; rkd;ghL fhz;f. (𝑖𝑖)xsp mjpfgl;r J}uk; njhptjw;F Fkpo; 
gutisaj;jpd; KidapypUe;J ct;tsT J}uj;jpy; nghUj;jg;gl Ntz;Lk;. 

mfyk; 𝐴𝐵 = 20𝑐𝑚 ⟹ 𝐴𝐶 = 𝐵𝐶 = 10𝑐𝑚 
Mok; 30𝑐𝑚 ⟹ 𝑉𝐶 = 30𝑐𝑚.  
vdNt Gs;sp 𝐴 = (30,20) 
(𝑖)gutisaj;jpd; rkd;ghL 𝑦2 = 4𝑎𝑥 → (1) 

⟹ (20)2 = 4𝑎(30)  

⟹ 4𝑎 =
400

30
=

40

3
  

⟹ 𝑎 =
10

3
  

∴ gutisaj;jpd; rkd;ghL(1) ⟹ 𝑦2 =
40

3
𝑥 

(𝑖𝑖)Fkpo; gutisaj;jpd; KidapypUe;J 
10

3
𝑐𝑚 J}uj;jpy; nghUj;jg;gl 
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Ntz;Lk;. 
24.xU ehd;F top;r;rhiyf;fhd kiy topNa nry;Yk; Ruq;fg;ghijapd; 
Kfg;G xU ePs;tl;l tbtkhf cs;sJ. neLQ;rhiyapd; nkhj;j mfyk; 
16kP. rhiyapd; tpspk;gpy; Ruq;fg;ghijapd; cauk;, 4kP cauKs;s ruf;F 
thfdk; nry;tjw;F Njitahd mstpw;Fk; Kfg;gpd; mjpfgl;r cauk; 5kP 
MfTk; ,Uf;f Ntz;Lnkdpy; Ruq;fg;ghijapd; jpwg;gpd; mfyk; vd;dthf 
,Uf;f Ntz;Lk;? 

nfhLf;fg;gl;Ls;s tptug;gb, 2𝑎 = 16 ⟹ 𝑎 = 8 ⟹ 𝑎2 = 64 
𝑏 = 5 ⟹ 𝑏2 = 25 

ePs;tl;lj;jpd; rkd;ghL  
x2

𝑎2
+

y2

𝑏2
= 1 ⟹

x2

64
+

y2

25
= 1 → (1) 

Gs;sp 𝑃 = (𝑥1, 4) ⟹
𝑥1

2

64
+

42

25
= 1 

⟹
𝑥1

2

64
+

16

25
= 1  

⟹
𝑥1

2

64
= 1 −

16

25
  

⟹
𝑥1

2

64
=

9

25
  

⟹ 𝑥1
2 =

9×64

25
  

⟹ 𝑥1 =
3×8

5
  

⟹ 𝑥1 = 4.8  
∴Ruq;fg;ghijapd; jpwg;gpd; mfyk;= 2𝑥1 = 2(4.8) = 9.6𝑚 
25. 1.2kP ePsKs;s jb mjd; Kidfs; vg;NghJk; Ma mr;Rfisj; 
njhl;Lr; nry;YkhW efUfpd;wJ. jbapd; 𝑥 −mr;R KidapypUe;J 0.3kP 
J}uj;jpy; cs;s xU Gs;sp 𝑃 −d; epakg;ghij xU ePs;tl;lk; vd epWTf. 
NkYk; mjd; ikaj;njhiyj;jfTk; fhz;f. 

∠𝑃𝐴𝑂 = ∠𝐵𝑃𝑄 = 𝜃 

∆𝑃𝑄𝐵,y; cos𝜃 =
𝑥1

0.9
=

𝑥1

9
10⁄

=
10𝑥1

9
 

∆𝐴𝑅𝑃,y; sin 𝜃 =
𝑦1

0.3
=

𝑦1

3
10⁄

=
10𝑦1

3
 

𝑠𝑖𝑛2𝜃 + 𝑐𝑜𝑠2𝜃 = 1 

(
10𝑦1

3
)
2

+ (
10𝑥1

9
)
2

= 1 

P-d; epakg;ghij :
100𝑥2

81
+

100𝑦2

9
= 1 

⟹
𝑥2

81
100⁄

+
𝑦2

9
100⁄

= 1  

𝑒 = √
𝑎2 − 𝑏2

𝑎2
= √

81
100⁄ − 9

100⁄

81
100⁄

=

√
72

100⁄

9
10⁄

=

√36 × 2
10

⁄

9
10⁄

=
6√2

9
=

2√2

3
 

26.xU topg;ghijapy; cs;s miu ePs;tl;l tistpd; cauk; 3kP kw;Wk; 
mfyk; 12kP. xU ruf;F thfdj;jpd; mfyk; 3kP kw;Wk; cauk; 2.7kP vdpy; 
,e;j thfdk; tistpd; top nry;y KbAkh? 

nfhLf;fg;gl;Ls;s tptug;gb, 2𝑎 = 12 ⟹ 𝑎 = 6 ⟹ 𝑎2 = 36 
𝑏 = 3 ⟹ 𝑏2 = 9 

ePs;tl;lj;jpd; rkd;ghL  
x2

𝑎2
+

y2

𝑏2
= 1 ⟹

x2

36
+

y2

9
= 1 → (1) 

Gs;sp 𝑃 = (
3

2
, 𝑦1) ⟹

(
3

2
)
2

36
+

𝑦1
2

9
= 1 

⟹
9

4⁄

36
+

𝑦1
2

9
= 1  

⟹
𝑦1

2

9
= 1 −

9

144
  

⟹
𝑦1

2

9
=

135

144
  

⟹ 𝑦1
2 =

9×135

144
  

⟹ 𝑦1 =
3√135

12
=

√135

4
=

11.62

4
≈ 2.9  

tistpd; ikaj;jpypUe;J 1.5𝑚 J}uj;jpy;,  
tistpd; cauk; = 2.9𝑚 > 2.7𝑚 =thfdj;jpd; cauk;. vdNt thfdk; 
mt;tisT topNa nry;Yk;. 

27.ePs;tl;lj;jpd; rkd;ghL 
(𝑥−11)2

484
+

𝑦2

64
= 1 ( 𝑥 kw;Wk; 𝑦 −d; kjpg;Gfs; 

nr.kP-,y; msf;fg;gLfpd;wJ) Nehahspapd; rpWePuff; fy; kPJ 
mjph;tiyfs; gLkhW Nehahsp ve;j ,lj;jpy; ,Uf;f Ntz;Lk; vdf; 
fhz;f. 

(𝑥−11)2

484
+

𝑦2

64
= 1 ⟹ 𝑎2 = 484, 𝑏2 = 64   

𝑐2 = 𝑎2 − 𝑏2 ⟹ 𝑐2 = 484 − 64 = 420 ⟹ 𝑐 = 20.5𝑐𝑚  
∴Nehahspapd; rpWePuff; fy; ePs;tl;lj;jpd; nel;lr;rpy; ikaj;jpypUe;J 

 

 

 

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Net                             www.TrbTnpsc.com

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com

www.Padasalai.Net


Padasalai
20.5𝑐𝑚 J}uj;jpy; ,Uf;f Ntz;Lk;. 
28.xU mZ ciy Fsp&l;Lk; J}zpd; FWf;F ntl;L mjpgutisa 

tbtpy; cs;sJ. NkYk; mjd; rkd;ghL  
x2

302
−

y2

442
= 1. J}z; 150kP 

cauKilaJ. NkYk; mjpgutisaj;jpd; ikaj;jpypUe;J J}zpd; 
Nky;gFjpf;fhd J}uk; ikaj;jpypUe;J mbg;gFjpf;F cs;s J}uj;jpy; 
ghjpahf cs;sJ. J}zpd; Nkw;gFjp kw;Wk; mbg;gFjpapd; tpl;lq;fisf; 
fhz;f. 
mjpgutisaj;jpd; ikaj;jpypUe;J mbg;gFjpf;F cs;s J}uk;= 𝑙 vd;f. 

mjpgutisaj;jpd; ikaj;jpypUe;J J}zpd; Nky;gFjpf;fhd J}uk; =
𝑙

2
 

J}zpd; nkhj;j cauk; = 150𝑚  

⟹ 𝑙 +
𝑙

2
= 150  

⟹
3𝑙

2
= 150  

⟹ 𝑙 = 150 ×
2

3
  

⟹ 𝑙 = 100𝑚 . vdNt 
𝑙

2
= 50𝑚 

Gs;spfs; 𝐴 = (𝑥1, 50) kw;Wk;  
𝐵 = (𝑥2, −100)  
MFk;. 

mjpgutisaj;jpd; rkd;ghL   
x2

302
−

y2

442
= 1 

𝐴 = (𝑥1, 50) topNa nry;tjhy;, 
𝑥1

2

302
−

502

442
= 1 

⟹
𝑥1

2

900
= 1 +

2500

1936
  

⟹
𝑥1

2

900
=

4436

1936
  

⟹ 𝑥1
2 =

4436

1936
× 900  

⟹ 𝑥1 =
√4436

44
× 30 =

66.6×30

44
= 45.41  

∴ J}zpd; Nkw;gFjp tpl;lk; = 2𝑥1 = 2(45.41) = 90.82𝑚 

𝐵 = (𝑥2, −100) topNa nry;tjhy;, 
𝑥2

2

302
−

(−100)2

442
= 1 

⟹
𝑥2

2

900
= 1 +

10000

1936
  

⟹
𝑥2

2

900
=

11936

1936
  

⟹ 𝑥2
2 =

11936

1936
× 900  

⟹ 𝑥2 =
√11936

44
× 30 =

109.25×30

44
= 74.49  

∴ J}zpd; mbg;gFjpapd; tpl;lk; = 2𝑥2 = 2(74.49) = 148.98𝑚 ≈ 149𝑚 
29.A,B vd;w ,U Gs;spfs; 10 fp.kP ,ilntspapy; cs;sd.,e;jg; 
Gs;spfspy; ntt;NtW Neuq;fspy; Nfl;fg;gl;l ntbr;rj;jj;jpypUe;J, 

ntbr;rj;jk; cz;lhd ,lk; A vd;w Gs;sp B vd;w Gs;spia tpl 6 fp.kP 
mUfhikapy; cs;sJ vd eph;zapf;fg;gl;lJ. ntbr;rj;jk; cz;lhd ,lk; 
xU Fwpg;gpl;l tistiuf;F cl;gl;lJ vd ep&gpj;J mjd; 
rkd;ghl;ilAk; fhz;f. 
A,B vd;w ,U Gs;spfis ,U Ftpaq;fs;𝐹1, 𝐹2 vdf;nfhs;f. 

𝐹1𝑃− 𝐹2𝑃 = 6 ⟹ 2𝑎 = 6 ⟹ 𝑎 = 3 ⟹ 𝑎2 = 9   
𝐹1 𝐹2 = 10 ⟹ 2𝑎𝑒 = 10 ⟹ 𝑎𝑒 = 5 ⟹ 𝑎2𝑒2 = 25  
 𝑏2 = 𝑎2(𝑒2 − 1) = 𝑎2𝑒2 − 𝑎2 = 25 − 9 = 16 

⟹ 𝑏2 = 16   

vdNt mjpgutisaj;jpd; rkd;ghL 
𝑥2

𝑎2
−

𝑦2

𝑏2
= 1 

⟹
𝑥2

9
−

𝑦2

16
= 1  

30.,U flNyhu fhty;gilj; jsq;fs; 600fp.kP njhiytpy; 𝐴(0,0) kw;Wk; 
𝐵(0,600) vd;w Gs;spfspy; mike;Js;sd. P vd;w Gs;spapy; cs;s 
fg;gypypUe;J Mgj;jpw;fhd rkpf;iQfs; ,U jsq;fspypUe;J rpwpjsT 
khWgl;l Neuq;fspy; ngwg;gLfpd;wd. mtw;wpypUe;J fg;gy;, jsk; Bia 
tpl jsk; A-f;F 200fp.kP mjpf J}uj;jpy; cs;sjhf jPh;khdpf;fg;gLfpd;wJ. 
vdNt me;jf; fg;gy; ,Uf;Fk; mlk; topahfr; nry;Yk; 
mjpgutisaj;jpd; rkd;ghL fhz;f. 
A,B vd;w flNyhu fhty;gilj; jsq;fs; ,U  
Ftpaq;fs; 𝐹1, 𝐹2 vdf;nfhs;f. 

ikak;𝑐(ℎ, 𝑘) = (
0+0

2
,
0+600

2
) = (0,300) 

𝐹1𝑃 − 𝐹2𝑃 = 200 ⟹ 2𝑎 = 200 ⟹ 𝑎 = 100  

⟹ 𝑎2 = 10000   
𝐹1 𝐹2 = 600 ⟹ 2𝑎𝑒 = 600 ⟹ 𝑎𝑒 = 300  

⟹ 𝑎2𝑒2 = 90000   
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Padasalai
𝑏2 = 𝑎2(𝑒2 − 1) = 𝑎2𝑒2 − 𝑎2 = 90000 − 10000 = 80000  

⟹ 𝑏2 = 80000   

vdNt mjpgutisaj;jpd; rkd;ghL 
(𝑦−𝑘)2

𝑎2
−

(𝑥−ℎ)2

𝑏2
= 1 

⟹
(𝑦 − 300)2

10000
−

𝑥2

80000
= 1  

31.xU Fwpg;gpl;l njhiyNehf;fpapy; gutisa gpujpgypg;ghd; kw;Wk; 
mjpgutisa gpujpgypg;ghd; ,uz;Lk; cs;sJ. glj;jpy; cs;s 
njhiyNehf;fpapy; gutisaj;jpd; KidapypUe;J 14kP cauj;jpy; cs;s 
𝐹1 vd;w mjpgutisaj;jpd; xU Ftpak; gutisaj;jpd; FtpakhfTk; 
cs;sJ. mjpgutisaj;jpd; ,uz;lhtJ Ftpak; 𝐹2 gutisaj;jpd; 
KidapypUe;J 2kP cauj;jpy; cs;sJ. mjpgutisaj;jpd; Kid 
𝐹1 −f;F 1 kP fPNo cs;sJ. mjpgutisaj;jpd; ikaj;ij MjpahfTk; 
Ftpaq;fis 𝑦 −mr;rpYk; nfhz;l mjpgutisaj;jpd; rkd;ghL fhz;f. 

gutisaj;jpd; Kid 𝑉1 kw;Wk; mjpgutisaj;jpd; Kid 𝑉2 vd;f. 
𝐹1𝐹2 = 14 − 2 = 12𝑚 ⟹ 2𝑐 = 12 ⟹ 𝑐 = 6  

ikaj;jpypUe;J mjpgutisaj;jpd; Kidf;F cs;s J}uk; 𝑎 = 6 − 1 = 5  
𝑏2 = 𝑐2 − 𝑎2 = 36 − 25 = 11  

vdNt mjpgutisaj;jpd; rkd;ghL 
𝑦2

𝑎2
−

𝑥2

𝑏2
= 1 ⟹

𝑦2

25
−

𝑥2

11
= 1 

 
 
 
 
 

 

 
6.ntf;lh; ,aw;fzpjj;jpd; gad;ghLfs; 

5 kjpg;ngz; tpdhf;fs; 
1.ntf;lh; Kiwapy; cos(𝛼 + 𝛽) = 𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 − 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽 vd epWTf. 

𝑂𝑃⃗⃗⃗⃗  ⃗ = 𝑐𝑜𝑠𝛼𝑖 +  𝑠𝑖𝑛𝛼 𝑗                                        

 𝑂𝑄⃗⃗⃗⃗⃗⃗ = 𝑐𝑜𝑠𝛽𝑖 −  𝑠𝑖𝑛𝛽 𝑗    

 𝑂𝑃⃗⃗⃗⃗  ⃗ . 𝑂𝑄⃗⃗⃗⃗⃗⃗ = 𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 − 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽                                                                                                                                  

𝑂𝑃⃗⃗⃗⃗  ⃗ . 𝑂𝑄⃗⃗⃗⃗⃗⃗ = cos(𝛼 + 𝛽)   

cos(𝛼 + 𝛽) = 𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 − 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽  
 
 
 
 
 
 
 

2.tof;fkhd FwpaPLfSld; Kf;Nfhzk; 𝐴𝐵𝐶 −,y; ntf;lh;fisg; 

gad;gLj;jp 
𝑎

𝑠𝑖𝑛𝐴
=

𝑏

𝑠𝑖𝑛𝐵
=

𝑐

𝑠𝑖𝑛𝐶
 vd epWTf. 

𝐵𝐶⃗⃗⃗⃗  ⃗ = 𝑎  , 𝐶𝐴⃗⃗⃗⃗  ⃗ = �⃗� , 𝐴𝐵⃗⃗⃗⃗  ⃗ = 𝑐  vd;f. 
∆ − d; gug;G gz;gpd;gb, 
1

2
|𝑎 × �⃗� | =

1

2
|�⃗� × 𝑐 | =

1

2
|𝑐 × 𝑎 |  

⟹ |𝑎 × �⃗� | = |�⃗� × 𝑐 | = |𝑐 × 𝑎 |  

⟹ 𝑎𝑏 sin(𝜋 − 𝐶) = 𝑏𝑐 sin(𝜋 − 𝐴) = 𝑐𝑎 sin(𝜋 − 𝐶)  
⟹ 𝑎𝑏 sin𝐶 = 𝑏𝑐 sin𝐴 = 𝑐𝑎 sin 𝐵  

÷ 𝑎𝑏𝑐 ⟹
sin 𝐶

𝑐
=

sin𝐴

𝑎
=

sin𝐵

𝑏
  

jiyfPo; fhz 
a

sinA
=

b

sinB
=

c

sinC
 

3.ntf;lh; Kiwapy; sin(α − β) = 𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽 − 𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽 vd epWTf. 

           
𝑂𝑃⃗⃗⃗⃗  ⃗ = 𝑐𝑜𝑠𝛼𝑖 +  𝑠𝑖𝑛𝛼 𝑗  ;       𝑂𝑄⃗⃗⃗⃗⃗⃗ = 𝑐𝑜𝑠𝛽𝑖 +  𝑠𝑖𝑛𝛽 𝑗   

𝑂𝑄⃗⃗⃗⃗⃗⃗ × 𝑂𝑃⃗⃗⃗⃗  ⃗ = sin(α − β) �⃗�  

𝑂𝑄⃗⃗⃗⃗⃗⃗ × 𝑂𝑃⃗⃗⃗⃗  ⃗ = |
𝑖 𝑗 �⃗� 

𝑐𝑜𝑠𝛽  𝑠𝑖𝑛𝛽 0
𝑐𝑜𝑠𝛼 𝑠𝑖𝑛𝛼 0

|   

= (𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽 − 𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽)�⃗�   
sin(α − β) = 𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽 − 𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽  
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Padasalai
4.Kf;Nfhzk; 𝐴𝐵𝐶 −,y; 𝐵𝐶 vd;w gf;fj;jpd; eLg;Gs;sp 𝐷 vdpy; |𝐴𝐵⃗⃗⃗⃗  ⃗|

2
+

|𝐴𝐶⃗⃗⃗⃗  ⃗|
2
= 2 (|𝐴𝐷⃗⃗ ⃗⃗  ⃗|

2
+ |𝐵𝐷⃗⃗⃗⃗⃗⃗ |

2
) vd ntf;lh; Kiwapy; epWTf.  

(mg;NghNyhdpa]; Njw;wk;) 

Mjpg;Gs;sp 𝐴 vd;f. vdNt 𝐴𝐵⃗⃗⃗⃗  ⃗ = �⃗� , 𝐴𝐶⃗⃗⃗⃗  ⃗ = 𝑐 . 

𝐵𝐶 − d; eLg;Gs;sp 𝐷, vdNt 𝐴𝐷⃗⃗ ⃗⃗  ⃗ =
�⃗� +𝑐 

2
  

|𝐴𝐷⃗⃗ ⃗⃗  ⃗|
2
= (

�⃗� +𝑐 

2
) . (

�⃗� +𝑐 

2
) =

1

4
(|�⃗� |

2
+ |𝑐 |2 + 2�⃗� . 𝑐 ) → (1)  

|𝐵𝐷⃗⃗⃗⃗⃗⃗ |
2
= |𝐴𝐷⃗⃗ ⃗⃗  ⃗ − 𝐴𝐵⃗⃗⃗⃗  ⃗|

2
= |

�⃗� +𝑐 

2
− �⃗� |

2

= |
𝑐 −�⃗� 

2
|
2

  

=
1

4
(|�⃗� |

2
+ |𝑐 |2 − 2�⃗� . 𝑐 ) → (2)  

(1) + (2) ⟹ |𝐴𝐷⃗⃗ ⃗⃗  ⃗|
2
+ |𝐵𝐷⃗⃗⃗⃗⃗⃗ |

2
=

1

2
(|�⃗� |

2
+ |𝑐 |2) =

1

2
(|𝐴𝐵⃗⃗⃗⃗  ⃗|

2
+ |𝐴𝐶⃗⃗⃗⃗  ⃗|

2
)  

⟹ |𝐴𝐵⃗⃗⃗⃗  ⃗|
2
+ |𝐴𝐶⃗⃗⃗⃗  ⃗|

2
= 2(|𝐴𝐷⃗⃗ ⃗⃗  ⃗|

2
+ |𝐵𝐷⃗⃗⃗⃗⃗⃗ |

2
) 

5.xU Kf;Nfhzj;jpd; cr;rpfspypUe;J mtw;wpw;F vjpNuAs;s 
gf;fq;fSf;F tiuag;gLk; nrq;Fj;Jf; NfhLfs; xU Gs;spapy; re;jpf;Fk; 
vd epWTf. 

                  
𝑂𝐴⃗⃗⃗⃗  ⃗ = 𝑎 , 𝑂𝐵⃗⃗ ⃗⃗  ⃗ = �⃗� , 𝑂𝐶⃗⃗⃗⃗  ⃗ = 𝑐  

𝑂𝐴⃗⃗⃗⃗  ⃗ ⊥  𝐵𝐶⃗⃗⃗⃗  ⃗ ⇒ a⃗  . c − a⃗  . b⃗ = 0 → (1) 

𝑂𝐵⃗⃗ ⃗⃗  ⃗ ⊥  𝐶𝐴⃗⃗⃗⃗  ⃗ ⇒ b⃗  . a⃗ − b⃗  . c = 0 → (2) 

(1) + (2) ⇒ (a⃗ − b⃗ ) . c = 0 

⇒ BA⃗⃗⃗⃗  ⃗ . OC⃗⃗⃗⃗  ⃗ = 0 ⇒   BA ⊥ CF        
6. ∆𝐴𝐵𝐶 −d; eLf;Nfhl;L ikak; 𝐺 vdpy; ntf;lh; Kiwapy; (∆𝐺𝐴𝐵 −d; 

gug;G) = (∆𝐺𝐵𝐶 −d; gug;G)= (∆𝐺𝐶𝐴 −d; gug;G) =
1

3
(∆𝐴𝐵𝐶 −d; gug;G) vd 

epWTf. 

∆𝐴𝐵𝐶 −d; eLf;Nfhl;L ikak; 𝐺⟹𝑂𝐺⃗⃗⃗⃗  ⃗ =
𝑂𝐴⃗⃗⃗⃗⃗⃗ +𝑂𝐵⃗⃗⃗⃗⃗⃗ +𝑂𝐶⃗⃗ ⃗⃗  ⃗

3
   

∆𝐺𝐴𝐵 −d; gug;G =
1

2
|𝐴𝐵⃗⃗⃗⃗  ⃗ × 𝐴𝐺⃗⃗⃗⃗  ⃗| 

=
1

2
|𝐴𝐵⃗⃗⃗⃗  ⃗ × (𝑂𝐺⃗⃗⃗⃗  ⃗ − 𝑂𝐴⃗⃗⃗⃗  ⃗)|  

=
1

2
|𝐴𝐵⃗⃗⃗⃗  ⃗ × (

𝑂𝐴⃗⃗⃗⃗⃗⃗ +𝑂𝐵⃗⃗⃗⃗⃗⃗ +𝑂𝐶⃗⃗ ⃗⃗  ⃗

3
− 𝑂𝐴⃗⃗⃗⃗  ⃗)|  

=
1

6
|𝐴𝐵⃗⃗⃗⃗  ⃗ × (𝑂𝐵⃗⃗ ⃗⃗  ⃗ + 𝑂𝐶⃗⃗⃗⃗  ⃗ − 2𝑂𝐴⃗⃗⃗⃗  ⃗)|  

=
1

6
|𝐴𝐵⃗⃗⃗⃗  ⃗ × ((𝑂𝐵⃗⃗ ⃗⃗  ⃗ − 𝑂𝐴⃗⃗⃗⃗  ⃗) + (𝑂𝐶⃗⃗⃗⃗  ⃗ − 𝑂𝐴⃗⃗⃗⃗  ⃗))|  

=
1

6
|𝐴𝐵⃗⃗⃗⃗  ⃗ × (𝐴𝐵⃗⃗⃗⃗  ⃗ + 𝐴𝐶⃗⃗⃗⃗  ⃗)|  

=
1

6
|𝐴𝐵⃗⃗⃗⃗  ⃗ × 𝐴𝐵⃗⃗⃗⃗  ⃗ + 𝐴𝐵⃗⃗⃗⃗  ⃗ × 𝐴𝐶⃗⃗⃗⃗  ⃗|  

=
1

6
|0 + 𝐴𝐵⃗⃗⃗⃗  ⃗ × 𝐴𝐶⃗⃗⃗⃗  ⃗|  

=
1

3
(
1

2
(𝐴𝐵⃗⃗⃗⃗  ⃗ × 𝐴𝐶⃗⃗⃗⃗  ⃗))  

=
1

3
(∆𝐴𝐵𝐶 −d; gug;G)   

,JNghyNt (∆𝐺𝐵𝐶 −d; gug;G)= (∆𝐺𝐶𝐴 −d; gug;G) =
1

3
(∆𝐴𝐵𝐶 −d; 

gug;G) vd epWtyhk;. 
∴ (∆𝐺𝐴𝐵 −d; gug;G) = (∆𝐺𝐵𝐶 −d; gug;G)= (∆𝐺𝐶𝐴 −d; gug;G) =
1

3
(∆𝐴𝐵𝐶 −d; gug;G) 

7. ntf;lh; Kiwapy; cos(𝛼 − 𝛽) = 𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 + 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽 vd epWTf. 

𝑂𝑃⃗⃗⃗⃗  ⃗ = 𝑐𝑜𝑠𝛼𝑖 +  𝑠𝑖𝑛𝛼 𝑗                                        

 𝑂𝑄⃗⃗⃗⃗⃗⃗ = 𝑐𝑜𝑠𝛽𝑖 +  𝑠𝑖𝑛𝛽 𝑗    

 𝑂𝑃⃗⃗⃗⃗  ⃗ . 𝑂𝑄⃗⃗⃗⃗⃗⃗ = 𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 + 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽                                                                                                                                     

𝑂𝑃⃗⃗⃗⃗  ⃗ . 𝑂𝑄⃗⃗⃗⃗⃗⃗ = cos(𝛼 − 𝛽)   
cos(𝛼 − 𝛽) = 𝑐𝑜𝑠𝛼𝑐𝑜𝑠𝛽 + 𝑠𝑖𝑛𝛼𝑠𝑖𝑛𝛽   
8. sin(α + β) = 𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽 + 𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽 vd ntf;lh; Kiwapy; epWTf. 

𝑂𝑃⃗⃗ ⃗⃗ ⃗⃗  ⃗ = 𝑐𝑜𝑠𝛼𝑖 +  𝑠𝑖𝑛𝛼 𝑗  

 𝑂𝑄⃗⃗⃗⃗⃗⃗ = 𝑐𝑜𝑠𝛽𝑖 −  𝑠𝑖𝑛𝛽 𝑗  

𝑂𝑄⃗⃗⃗⃗⃗⃗ × 𝑂𝑃⃗⃗⃗⃗  ⃗ = sin(α + β) �⃗�  

𝑂𝑄⃗⃗⃗⃗⃗⃗ × 𝑂𝑃⃗⃗⃗⃗  ⃗ = |
𝑖 𝑗 �⃗� 

𝑐𝑜𝑠𝛽 − 𝑠𝑖𝑛𝛽 0
𝑐𝑜𝑠𝛼 𝑠𝑖𝑛𝛼 0

|  
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Padasalai
= (𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽 + 𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽)�⃗�   

sin(α + β) = 𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽 + 𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽  

9. 𝑎 = −2𝑖 + 3𝑗 − 2�⃗� , �⃗� = 3𝑖 − 𝑗 + 3�⃗� , 𝑐 = 2𝑖 − 5𝑗 + �⃗�  vdpy; (𝑎 × �⃗� ) ×

𝑐   kw;Wk; 𝑎 × (�⃗� × 𝑐 ) Mfpatw;iwf; fhz;f. NkYk; mit rkkhFkh vdf; 
fhz;f. 

𝑎 × �⃗� = |
𝑖 𝑗 �⃗� 

−2 3 −2
3 −1 3

| = 𝑖 (9 − 2) − 𝑗 (−6 + 6) + �⃗� (2 − 9) = 7𝑖 − 7�⃗�   

(𝑎 × �⃗� ) × 𝑐 = |
𝑖 𝑗 �⃗� 

7 0 −7
2 −5 1

| = 𝑖 (0 − 35) − 𝑗 (7 + 14) + �⃗� (−35 − 0)  

= −35𝑖 − 21𝑗 − 35�⃗�   

 �⃗� × 𝑐 = |
𝑖 𝑗 �⃗� 

3 −1 3
2 −5 1

| = 𝑖 (−1 + 15) − 𝑗 (3 − 6) + �⃗� (−15 + 2) 

= 14𝑖 + 3𝑗 − 13�⃗�    

𝑎 × (�⃗� × 𝑐 ) = |
𝑖 𝑗 �⃗� 

−2 3 −2
14 3 −13

| = 𝑖 (−39 + 6) − 𝑗 (26 + 28) + �⃗� (−6 − 42)   

= −33𝑖 − 54𝑗 − 48�⃗�   

∴ (𝑎 × �⃗� ) × 𝑐  ≠  𝑎 × (�⃗� × 𝑐 )  

10. 𝑎 = 𝑖 − 𝑗 , �⃗� = 𝑖 − 𝑗 − 4�⃗� , 𝑐 = 3𝑗 − �⃗�  kw;Wk; 𝑑 = 2𝑖 + 5𝑗 + �⃗�  vdpy; (𝑎 ×

�⃗� ) × (𝑐 × 𝑑 ) = [𝑎   �⃗�   𝑑 ]𝑐 − [𝑎   �⃗�   𝑐 ]𝑑  vd;gijr; rhpghh;f;f.  

(𝑎 × �⃗� ) = |
𝑖 𝑗 �⃗� 

1 −1 0
1 −1 −4

| = 𝑖 (4 − 0) − 𝑗 (−4 − 0) + �⃗� (−1 + 1) 

= 4𝑖 + 4𝑗 + 0�⃗�   

(𝑐 × 𝑑 ) = |
𝑖 𝑗 �⃗� 

0 3 −1
2 5 1

| = 𝑖 (3 + 5) − 𝑗 (0 + 2) + �⃗� (0 − 6) = 8𝑖 − 2𝑗 − 6�⃗�   

(𝑎 × �⃗� ) × (𝑐 × 𝑑 ) = |
𝑖 𝑗 �⃗� 

4 4 0
8 −2 −6

| = 𝑖 (−24 + 0) − 𝑗 (−24 − 0) + �⃗� (−8 − 32)   

= −24𝑖 + 24𝑗 − 40�⃗� → (1)  

[𝑎   �⃗�   𝑑 ] = |
1 −1 0
1 −1 −4
2 5 1

| = 1(−1 + 20) + 1(1 + 8) + 0 = 19 + 9 = 28  

[𝑎   �⃗�   𝑑 ]𝑐 = 28(3𝑗 − �⃗� ) = 84𝑗 − 28�⃗�   

[𝑎   �⃗�   𝑐 ] = |
1 −1 0
1 −1 −4
0 3 −1

| = 1(1 + 12) + 1(−1 + 0) + 0 = 13 − 1 = 12  

[𝑎   �⃗�   𝑐 ]𝑑 = 12(2𝑖 + 5𝑗 + �⃗� ) = 24𝑖 + 60𝑗 + 12�⃗�   

[𝑎   �⃗�   𝑑 ]𝑐 − [𝑎   �⃗�   𝑐 ]𝑑 = 84𝑗 − 28�⃗� − 24𝑖 − 60𝑗 − 12�⃗�   

= −24𝑖 + 24𝑗 − 40�⃗� → (2)  

(1), (2) −,y; ,Ue;J, (𝑎 × �⃗� ) × (𝑐 × 𝑑 ) = [𝑎   �⃗�   𝑑 ]𝑐 − [𝑎   �⃗�   𝑐 ]𝑑  

11. 𝑎 = 2𝑖 + 3𝑗 − �⃗� , �⃗� = 3𝑖 + 5𝑗 + 2�⃗� , 𝑐 = −𝑖 − 2𝑗 + 3�⃗�  vdpy;  

(𝑎 × �⃗� ) × 𝑐 = (𝑎 . 𝑐 )�⃗� − (�⃗� . 𝑐 )𝑎    vd;gtw;iwr; rhpghh;f;f. 

𝑎 × �⃗� = |
𝑖 𝑗 �⃗� 

2 3 −1
3 5 2

| = 𝑖 (6 + 5) − 𝑗 (4 + 3) + �⃗� (10 − 9) = 11𝑖 − 7𝑗 + �⃗�   

(𝑎 × �⃗� ) × 𝑐 = |
𝑖 𝑗 �⃗� 

11 −7 1
−1 −2 3

| = 𝑖 (−21 + 2) − 𝑗 (33 + 1) + �⃗� (−22 − 7)  

= −19𝑖 − 34𝑗 − 29�⃗� → (1)  

𝑎 . 𝑐 = (2𝑖 + 3𝑗 − �⃗� ). (−𝑖 − 2𝑗 + 3�⃗� ) = −2 − 6 − 3 = −11  

(𝑎 . 𝑐 )�⃗� = −11(3𝑖 + 5𝑗 + 2�⃗� ) = −33𝑖 − 55𝑗 − 22�⃗�   

�⃗� . 𝑐 = (3𝑖 + 5𝑗 + 2�⃗� ). (−𝑖 − 2𝑗 + 3�⃗� ) = −3 − 10 + 6 = −7  

(�⃗� . 𝑐 )𝑎 = −7(2𝑖 + 3𝑗 − �⃗� ) = −14𝑖 − 21𝑗 + 7�⃗�   

(𝑎 . 𝑐 )�⃗� − (�⃗� . 𝑐 )𝑎 = −33𝑖 − 55𝑗 − 22�⃗� + 14𝑖 + 21𝑗 − 7�⃗�   

= −19𝑖 − 34𝑗 − 29�⃗� → (2)  

(1), (2) −,y; ,Ue;J, (𝑎 × �⃗� ) × 𝑐 = (𝑎 . 𝑐 )�⃗� − (�⃗� . 𝑐 )𝑎     
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Padasalai
12.(−5,7,−4) kw;Wk; (13,−5,2) vd;w Gs;spfs; topahfr; nry;Yk; 
Neh;f;Nfhl;bd; Jiz myF ntf;lh; rkd;ghL kw;Wk; fhh;Brpad; 
rkd;ghLfisf; fhz;f. NkYk; ,e;j Neh;f;NfhL 𝑥𝑦 jsj;ij ntl;Lk; 
Gs;spiaf; fhz;f. 

(𝑥1, 𝑦1, 𝑧1) = (−5,7,−4) , (𝑥2, 𝑦2, 𝑧2) = (13,−5,2) 
,U Gs;spfs; topr; nry;Yk; Neh;f;Nfhl;bd; fhh;Brpad; rkd;ghL:  
𝑥−𝑥1

𝑥2−𝑥1
=

𝑦−𝑦1

𝑦2−𝑦1
=

𝑧−𝑧1

𝑧2−𝑧1
⟹

𝑥+5

13+5
=

𝑦−7

−5−7
=

𝑧+4

2+4
⟹

𝑥+5

18
=

𝑦−7

−12
=

𝑧+4

6
→ (1)  

𝑥𝑦 jsj;jpd; rkd;ghL 𝑧 = 0 

∴(1) ⟹
𝑧+4

2+4
⟹

𝑥+5

18
=

𝑦−7

−12
=

0+4

6
⟹

𝑥+5

18
=

𝑦−7

−12
=

2

3
 

⟹
𝑥+5

18
=

2

3
;
𝑦−7

−12
=

2

3
   

⟹ 𝑥 + 5 = 12 ; 𝑦 − 7 = −8    
⟹ 𝑥 = 7; 𝑦 = −1  

∴ 𝑥𝑦 jsj;ij ntl;Lk; Gs;sp = (7,−1,0) 
13.(6,7,4) kw;Wk; (8,4,9) vd;w Gs;spfs; topahfr; nry;Yk; Neh;f;NfhL 𝑥𝑧 
kw;Wk; 𝑦𝑧 jsq;fis ntl;Lk; Gs;spfisf; fhz;f. 

(𝑥1, 𝑦1, 𝑧1) = (6,7,4) , (𝑥2, 𝑦2, 𝑧2) = (8,4,9) 
,U Gs;spfs; topr; nry;Yk; Neh;f;Nfhl;bd; fhh;Brpad; rkd;ghL:  
𝑥−𝑥1

𝑥2−𝑥1
=

𝑦−𝑦1

𝑦2−𝑦1
=

𝑧−𝑧1

𝑧2−𝑧1
⟹

𝑥−6

8−6
=

𝑦−7

4−7
=

𝑧−4

9−4
⟹

𝑥−6

2
=

𝑦−7

−3
=

𝑧−4

5
→ (1)  

𝑥𝑧 jsj;jpd; rkd;ghL 𝑦 = 0 

∴(1) ⟹
𝑥−6

2
=

0−7

−3
=

𝑧−4

5
⟹

𝑥−6

2
=

−7

−3
;  

𝑧−4

5
=

−7

−3
 

⟹
𝑥−6

2
=

7

3
;
𝑧−4

5
=

7

3
   

⟹ 3𝑥 − 18 = 14 ; 3𝑧 − 12 = 35  
⟹ 3𝑥 = 32; 3𝑧 = 47   

⟹ 𝑥 =
32

3
; 𝑧 =

47

3
  

∴ 𝑥𝑧 jsj;ij ntl;Lk; Gs;sp = (
32

3
, 0,

47

3
) 

𝑦𝑧 jsj;jpd; rkd;ghL 𝑥 = 0 

∴(1) ⟹
𝑥−6

2
=

𝑦−7

−3
=

𝑧−4

5
⟹

0−6

2
=

𝑦−7

−3
=

𝑧−4

5
 

⟹
𝑦−7

−3
= −3; 

𝑧−4

5
= −3  

⟹ 𝑦 = 16, 𝑧 = −11  
∴ 𝑦𝑧 jsj;ij ntl;Lk; Gs;sp = (0,16,−11) 

14. 𝑟 = (𝑖 + 3𝑗 − �⃗� ) + 𝑡(2𝑖 + 3𝑗 + 2�⃗� ) kw;Wk; 
𝑥−2

1
=

𝑦−4

2
=

𝑧+3

4
 vd;w 

NfhLfs; ntl;bf;nfhs;Sk; Gs;sp topahfr; nry;tJk; kw;Wk; 
,t;tpUNfhLfSf;Fk; nrq;Fj;jhdJkhd Neh;f;Nfhl;bd; Jiz myF 
ntf;lh; rkd;ghl;ilf; fhz;f. 

𝑟 = (𝑖 + 3𝑗 − �⃗� ) + 𝑡(2𝑖 + 3𝑗 + 2�⃗� ) ⟹
𝑥−1

2
=

𝑦−3

3
=

𝑧+1

2
= λ  

⟹
x−1

2
= λ,

𝑦−3

3
= λ,

𝑧+1

2
= λ  

⟹ x = 2λ + 1, y = 3λ + 3, z = 2λ − 1    
ntl;Lk; Gs;sp = (2λ + 1,3λ + 3,2λ − 1) → (1) 
𝑥−2

1
=

𝑦−4

2
=

𝑧+3

4
= 𝜇 ⟹

𝑥−2

1
= 𝜇,

𝑦−4

2
= 𝜇,

𝑧+3

4
= 𝜇  

⟹ 𝑥 = 𝜇 + 2, 𝑦 = 2𝜇 + 4, 𝑧 = 4𝜇 − 3   
ntl;Lk; Gs;sp = (𝜇 + 2,2𝜇 + 4,4𝜇 − 3) → (2) 
(1), (2) ,y; ,Ue;J, 
2λ + 1 = 𝜇 + 2 ⟹ 2λ − 𝜇 = 1 → (3)  
3λ + 3 = 2𝜇 + 4 ⟹ 3λ − 2𝜇 = 1 → (4)  
rkd; (3), (4)Ij; jPh;f;f. 
(3) × 2 ⟹ 4λ − 2𝜇 = 2 → (5)  
(4) ⟹ 3λ − 2𝜇 = 1 → (6)  

(5) − (6) ⟹ 𝜆 = 1  
𝜆 = 1 vd rkd; (1),y; gpujpapLf, 
ntl;Lk; Gs;sp = (3,6,1) MFk;. 

,q;F �⃗� = 2𝑖 + 3𝑗 + 2�⃗�   , 𝑑 = 𝑖 + 2𝑗 + 4�⃗�  

𝑒 = �⃗� × 𝑑 = |
𝑖 𝑗 �⃗� 

2 3 2
1 2 4

| = 8𝑖 − 6𝑗 + �⃗�   

xU Gs;sp𝑎 = 3𝑖 + 6𝑗 + �⃗�  topahfTk; xU ntf;lUf;F𝑒 = 8𝑖 − 6𝑗 + �⃗�  
,izahdJkhd Neh;f;Nfhl;bd; rkd;ghL: 

Jiz myF ntf;lh; rkd;ghL: 𝑟 = 𝑎 + 𝑡�⃗�  

⟹ 𝑟 = (3𝑖 + 6𝑗 + �⃗� ) + 𝑡(8𝑖 − 6𝑗 + �⃗� ) 

15. 
𝑥−3

3
=

𝑦−3

−1
, 𝑧 − 1 = 0 kw;Wk; 

𝑥−6

2
=

𝑧−1

3
, 𝑦 − 2 = 0 vd;w NfhLfs; 

ntl;bf;nfhs;Sk; vdf;fhl;Lf. NkYk; mit ntl;Lk; Gs;spiaf; fhz;f. 
𝑧 − 1 = 0 ⟹ 𝑧 = 1  
𝑦 − 2 = 0 ⟹ 𝑦 = 2  
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𝑥−3

3
=

𝑦−3

−1
⟹

𝑥−3

3
=

2−3

−1
⟹

𝑥−3

3
= 1 ⟹ 𝑥 − 3 = 3 ⟹ 𝑥 = 6  

∴ntl;Lk; Gs;sp= (6,2,1) 

𝑥 = 6, 𝑦 = 2 vd gpujpapl, 
𝑥−3

3
=

𝑦−3

−1
⟹

6−3

3
=

2−3

−1
⟹ 1 = 1 

∴nfhLf;fg;gl;Ls;s NfhLfs; ntl;bf;nfhs;Sk;. 
16. 𝑥 + 1 = 2𝑦 = −12𝑧 kw;Wk; 𝑥 = 𝑦 + 2 = 6𝑧 − 6 vd;w NfhLfs; xU 
jsk; mikahf; NfhLfs; vdf;fhl;b mtw;wpw;F ,ilg;gl;l kPr;rpW 
J}uj;ijAk; fhz;f. 

𝑥 + 1 = 2𝑦 = −12𝑧 ⟹
𝑥+1

1
=

𝑦
1

2⁄
=

𝑧

−1
12⁄

⟹
𝑎 = −𝑖 + 0𝑗 + 0�⃗� 

�⃗� = 𝑖 +
1

2
𝑗 −

1

12
�⃗� 
  

𝑥 = 𝑦 + 2 = 6𝑧 − 6 ⟹
𝑥

1
=

𝑦+2

1
=

𝑧−1
1

6

⟹
𝑐 = 0𝑖 − 2𝑗 + �⃗� 

𝑑 = 𝑖 + 𝑗 +
1

6
�⃗� 
  

𝑐 − 𝑎 = 0𝑖 − 2𝑗 + �⃗� + 𝑖 + 0𝑗 + 0�⃗� = 𝑖 − 2𝑗 + �⃗�   

�⃗� × 𝑑 = ||

𝑖 𝑗 �⃗� 

1
1

2
−

1

12

1 1
1

6

|| = (
1

12
+

1

12
) 𝑖 − (

1

6
+

1

12
) 𝑗 + (1 −

1

2
) �⃗� =

1

6
𝑖 −

1

4
𝑗 +

1

2
�⃗�   

(𝑐 − 𝑎 ). (�⃗� × 𝑑 ) = (𝑖 − 2𝑗 + �⃗� ). (
1

6
𝑖 −

1

4
𝑗 +

1

2
�⃗� )  

=
1

6
+

1

2
+

1

2
 =

1

6
+ 1 =

7

6
≠ 0  

∴xU jsk; mikahf; NfhLfs; MFk;. 

kPr;rpW J}uk;=
|(𝑐 −�⃗� ).(�⃗� ×𝑑 )|

|�⃗� ×𝑑 |
=

|7 6⁄ |

√(
1

6
)
2
+(−

1

4
)
2
+(

1

2
)
2
=

7
6⁄

√
1

36
+

1

16
+

1

4

=
7

6⁄

7
12⁄

= 2 myFfs;. 

17. (−1,2,1) vd;w Gs;sp topr;nry;tJk; 𝑟 = (2𝑖 + 3𝑗 − �⃗� ) + 𝑡(𝑖 − 2𝑗 + �⃗� ) 
vd;w Neh;f;Nfhl;bw;F ,izahdJkhd Neh;f;Nfhl;bd; Jiz myF 
ntf;lh; rkd;ghl;ilf; fhz;f. NkYk; ,f;NfhLfSf;F ,ilg;gl;l kPr;rpW 
J}uj;ijAk; fhz;f. 

Gs;sp 𝑎 = −𝑖 + 2𝑗 + �⃗�  ;  ,iz ntf;lh; �⃗� = 𝑖 − 2𝑗 + �⃗�  
xU Gs;sp topahfTk; xU ntf;lUf;F ,izahdJkhd Neh;f;Nfhl;bd; 

rkd;ghL: 

Jiz myF ntf;lh; rkd;ghL: 𝑟 = 𝑎 + 𝑡�⃗�  

⟹ 𝑟 = (−𝑖 + 2𝑗 + �⃗� ) + 𝑡(𝑖 − 2𝑗 + �⃗� ) 

𝑐 = 2𝑖 + 3𝑗 − �⃗�   ;  𝑐 − 𝑎 = 2𝑖 + 3𝑗 − �⃗� + 𝑖 − 2𝑗 − �⃗� = 3𝑖 + 𝑗 − 2�⃗�  

(𝑐 − 𝑎 ) × �⃗� = |
𝑖 𝑗 �⃗� 

3 1 −2
1 −2 1

| = −3𝑖 − 5𝑗 − 7�⃗�   

|(𝑐 − 𝑎 ) × �⃗� | = √(−3)2 + (−5)2 + (−7)2 = √9 + 25 + 49 = √83  

|�⃗� | = √12 + (−2)2 + 12 = √6  

,UNfhLfSf;F ,ilg;gl;l kPr;rpW J}uk; =
|(𝑐 −�⃗� )×�⃗� |

|�⃗� |
=

√83

√6
 myFfs;. 

18. (2,3,6) vd;w Gs;sp topr; nry;tJk; 
𝑥−1

2
=

𝑦+1

3
=

𝑧−3

1
 kw;Wk; 

𝑥+3

2
=

𝑦−3

−5
=

𝑧+1

−3
 vd;w NfhLfSf;F ,izahdJkhd jsj;jpd; JizayF 

my;yhj  ntf;lh; rkd;ghL kw;Wk; fhh;Brpad; rkd;ghLfisf; fhz;f. 

,q;F Gs;sp 𝑎 = 2𝑖 + 3𝑗 + 6�⃗�   

,iz ntf;lh;fs; �⃗� = 2𝑖 + 3𝑗 + �⃗�  , 𝑐 = 2𝑖 − 5𝑗 − 3�⃗�  

�⃗� × 𝑐 = |
𝑖 𝑗 �⃗� 

2 3 1
2 −5 −3

| = 𝑖 (−9 + 5) − 𝑗 (−6 − 2) + �⃗� (−10 − 6)   

= −4𝑖 + 8𝑗 − 16�⃗�   

JizayF my;yhj ntf;lh; rkd;ghL: (𝑟 − 𝑎 ) . (�⃗� × 𝑐 ) = 0 

⟹ [𝑟 − (2𝑖 + 3𝑗 + 6�⃗� )](−4𝑖 + 8𝑗 − 16�⃗� ) = 0  

⟹ 𝑟 . (−4𝑖 + 8𝑗 − 16�⃗� ) − (−8 + 24 − 96) = 0  

⟹ 𝑟 . (−4𝑖 + 8𝑗 − 16�⃗� ) + 80 = 0  

÷ 4 ⟹ 𝑟 . (−𝑖 + 2𝑗 − 4�⃗� ) + 20 = 0   

fhh;Brpad; rkd;ghL: 𝑟 = 𝑥𝑖 + 𝑦𝑗 + 𝑧�⃗�  vd;f. 

𝑟 . (−𝑖 + 2𝑗 − 4�⃗� ) + 20 ⟹ (𝑥𝑖 + 𝑦𝑗 + 𝑧�⃗�  ). (−𝑖 + 2𝑗 − 4�⃗� ) + 20 = 0  

⟹ −𝑥 + 2𝑦 − 4𝑧 + 20 = 0    
⟹ 𝑥 − 2𝑦 + 4𝑧 − 20 = 0 

19. (0,1,−5) vd;w Gs;sp topr; nry;tJk;  𝑟 = (𝑖 + 2𝑗 − 4�⃗� ) +

𝑠(2𝑖 + 3𝑗 + 6�⃗� ) kw;Wk;  𝑟 = (𝑖 − 3𝑗 + 5�⃗� ) + 𝑡(𝑖 + 𝑗 − �⃗� ) vd;w 
NfhLfSf;F ,izahf cs;sJkhd jsj;jpd; JizayF my;yhj 
ntf;lh; rkd;ghL kw;Wk; fhh;Brpad; rkd;ghLfisf; fhz;f. 
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,q;F Gs;sp 𝑎 = 0𝑖 + 𝑗 − 5�⃗�   

,iz ntf;lh;fs; �⃗� = 2𝑖 + 3𝑗 + 6�⃗�  , 𝑐 = 𝑖 + 𝑗 − �⃗�  

�⃗� × 𝑐 = |
𝑖 𝑗 �⃗� 

2 3 6
1 1 −1

| = 𝑖 (−3 − 6) − 𝑗 (−2 − 6) + �⃗� (2 − 3)  = −9𝑖 + 8𝑗 − �⃗�   

JizayF my;yhj ntf;lh; rkd;ghL: (𝑟 − 𝑎 ) . (�⃗� × 𝑐 ) = 0 

⟹ [𝑟 − (0𝑖 + 𝑗 − 5�⃗� )](−9𝑖 + 8𝑗 − �⃗� ) = 0  

⟹ 𝑟 . (−9𝑖 + 8𝑗 − �⃗� ) − (0 + 8 + 5) = 0  

⟹ 𝑟 . (−9𝑖 + 8𝑗 − �⃗� ) − 13 = 0    

fhh;Brpad; rkd;ghL: 𝑟 = 𝑥𝑖 + 𝑦𝑗 + 𝑧�⃗�  vd;f. 

𝑟 . (−9𝑖 + 8𝑗 − �⃗� ) − 13 = 0 ⟹ (𝑥𝑖 + 𝑦𝑗 + 𝑧�⃗�  ). (−9𝑖 + 8𝑗 − �⃗� ) − 13 = 0  

⟹ −9𝑥 + 8𝑦 − 𝑧 − 13 = 0       
⟹ 9𝑥 − 8𝑦 + 𝑧 + 13 = 0 

20. (1, −2,4) vd;w Gs;sp topr; nry;tJk; 𝑥 + 2𝑦 − 3𝑧 = 11 vd;w 

jsj;jpw;F nrq;Fj;jhfTk; 
𝑥+7

3
=

𝑦+3

−1
=

𝑧

1
 vd;w Nfhl;bw;F ,izahfTk; 

mikAk; jsj;jpd; JizayF my;yhj ntf;lh; rkd;ghL kw;Wk; 
fhh;Brpad; rkd;ghLfisf; fhz;f. 

,q;F Gs;sp 𝑎 = 𝑖 − 2𝑗 + 4�⃗�   

,iz ntf;lh;fs; �⃗� = 𝑖 + 2𝑗 − 3�⃗�  , 𝑐 = 3𝑖 − 𝑗 + �⃗�  

�⃗� × 𝑐 = |
𝑖 𝑗 �⃗� 

1 2 −3
3 −1 1

| = 𝑖 (2 − 3) − 𝑗 (1 + 9) + �⃗� (−1 − 6)  = −𝑖 − 10𝑗 − 7�⃗�   

JizayF my;yhj ntf;lh; rkd;ghL: (𝑟 − 𝑎 ) . (�⃗� × 𝑐 ) = 0 

⟹ [𝑟 − (𝑖 − 2𝑗 + 4�⃗� )](−𝑖 − 10𝑗 − 7�⃗� ) = 0  

⟹ 𝑟 . (−𝑖 − 10𝑗 − 7�⃗� ) − (−1 + 20 − 28) = 0  

⟹ 𝑟 . (−𝑖 − 10𝑗 − 7�⃗� ) + 9 = 0    

fhh;Brpad; rkd;ghL: 𝑟 = 𝑥𝑖 + 𝑦𝑗 + 𝑧�⃗�  vd;f. 

𝑟 . (−𝑖 − 10𝑗 − 7�⃗� ) + 9 = 0 ⟹ (𝑥𝑖 + 𝑦𝑗 + 𝑧�⃗�  ). (−𝑖 − 10𝑗 − 7�⃗� ) + 9 = 0  

⟹ −𝑥 − 10𝑦 − 7𝑧 + 9 = 0       
⟹ 𝑥 + 10𝑦 + 7𝑧 − 9 = 0 

21. 𝑟 = (𝑖 − 𝑗 + 3�⃗� ) + 𝑡(2𝑖 − 𝑗 + 4�⃗� ) vd;w Nfhl;il cs;slf;fpaJk; 

𝑟 . (𝑖 + 2𝑗 + �⃗� ) = 8 vd;w jsj;jpw;F nrq;Fj;jhdJkhd jsj;jpd; 
JizayF ntf;lh; kw;Wk; fhh;Brpad; rkd;ghLfisf; fhz;f. 

,q;F Gs;sp 𝑎 = 𝑖 − 𝑗 + 3�⃗�   

,iz ntf;lh;fs; �⃗� = 2𝑖 − 𝑗 + 4�⃗�  , 𝑐 = 𝑖 + 2𝑗 + �⃗�  

JizayF ntf;lh; rkd;ghL: 𝑟 = 𝑎 + 𝑠�⃗� + 𝑡𝑐  

⟹ 𝑟 = (𝑖 − 𝑗 + 3�⃗� ) + 𝑠(2𝑖 − 𝑗 + 4�⃗� ) + 𝑡(𝑖 + 2𝑗 + �⃗� ); 𝑠, 𝑡 ∈ 𝑅   

fhh;Brpad; rkd;ghL:|   

𝑥 − 𝑥1 𝑦 − 𝑦1 𝑧 − 𝑧1

𝑏1 𝑏1 𝑏1

𝑐2 𝑐2 𝑐2

| = 0 

⟹ |   
𝑥 − 1 𝑦 + 1 𝑧 − 3

2 −1 4
1 2 1

| = 0  

⟹ (𝑥 − 1)(−1 − 8) − (𝑦 + 1)(2 − 4) + (𝑧 − 3)(4 + 1) = 0  
⟹ −9(𝑥 − 1) + 2(𝑦 + 1) + 5(𝑧 − 3) = 0  
⟹ −9𝑥 + 9 + 2𝑦 + 2 + 5𝑧 − 15 = 0  
⟹ −9𝑥 + 2𝑦 + 5𝑧 − 4 = 0  
⟹ 9𝑥 − 2𝑦 − 5𝑧 + 4 = 0              

22. 𝑟 = (6𝑖 − 𝑗 + �⃗� ) + 𝑠(−𝑖 + 2𝑗 + �⃗� ) + 𝑡(−5𝑖⃗⃗⃗⃗ ⃗⃗  ⃗ − 4𝑗 − 5�⃗� ) vd;w jsj;jpd; 
JizayF my;yhj kw;Wk; fhh;Brpad; rkd;ghLfisf; fhz;f. 

,q;F Gs;sp 𝑎 = 6𝑖 − 𝑗 + �⃗�   

,iz ntf;lh;fs; �⃗� = −𝑖 + 2𝑗 + �⃗�  , 𝑐 = −5𝑖⃗⃗⃗⃗⃗⃗ − 4𝑗 − 5�⃗�  

�⃗� × 𝑐 = |
𝑖 𝑗 �⃗� 

−1 2 1
−5 −4 −5

| = 𝑖 (−10 + 4) − 𝑗 (5 + 5) + �⃗� (4 + 10)   

= −6𝑖 − 10𝑗 + 14�⃗�   

JizayF my;yhj ntf;lh; rkd;ghL: (𝑟 − 𝑎 ) . (�⃗� × 𝑐 ) = 0 

⟹ [𝑟 − (6𝑖 − 𝑗 + �⃗� )](−6𝑖 − 10𝑗 + 14�⃗� ) = 0  

⟹ 𝑟 . (−6𝑖 − 10𝑗 + 14�⃗� ) − (−36 + 10 + 14) = 0  

⟹ 𝑟 . (−6𝑖 − 10𝑗 + 14�⃗� ) + 12 = 0  

÷ −2 ⟹ 𝑟 . (3𝑖 + 5𝑗 − 7�⃗� ) − 6 = 0   

fhh;Brpad; rkd;ghL: 𝑟 = 𝑥𝑖 + 𝑦𝑗 + 𝑧�⃗�  vd;f. 
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Padasalai
𝑟 . (3𝑖 + 5𝑗 − 7�⃗� ) − 6 = 0 ⟹ (𝑥𝑖 + 𝑦𝑗 + 𝑧�⃗�  ). (3𝑖 + 5𝑗 − 7�⃗� ) − 6 = 0  

  ⟹ 3𝑥 + 5𝑦 − 7𝑧 − 6 = 0    
23.(2,2,1), (9,3,6) Mfpa Gs;spfs; topr; nry;yf;$baJk; 2𝑥 + 6𝑦 + 6𝑧 =
9 vd;w jsj;jpw;F nrq;Fj;jhf miktJkhd jsj;jpd; JizayF 
ntf;lh; rkd;ghL kw;Wk; fhh;Brpad; rkd;ghLfisf; fhz;f. 

,q;F Gs;spfs; 𝑎 = 2𝑖 + 2𝑗 + �⃗� , �⃗� = 9𝑖 + 3𝑗 + 6�⃗�   

,iz ntf;lh;  𝑐 = 2𝑖 + 6𝑗 + 6�⃗�  

�⃗� − 𝑎 = 9𝑖 + 3𝑗 + 6�⃗� − 2𝑖 − 2𝑗 − �⃗� = 7𝑖 + 𝑗 + 5�⃗�   

JizayF ntf;lh; rkd;ghL:  𝑟 = 𝑎 + 𝑠(�⃗� − 𝑎 ) + 𝑡𝑐  

           ⟹ 𝑟 = (2𝑖 + 2𝑗 + �⃗� ) + 𝑠(7𝑖 + 𝑗 + 5�⃗� ) + 𝑡(2𝑖 + 6𝑗 + 6�⃗� )  

fhh;Brpad; rkd;ghL:|  

𝑥 − 𝑥1 𝑦 − 𝑦1 𝑧 − 𝑧1

𝑥2 − 𝑥1 𝑦2 − 𝑦1 𝑧2 − 𝑧1

𝑐1 𝑐1 𝑐1
| = 0  

⟹ |  
𝑥 − 2 𝑦 − 2 𝑧 − 1

7 1 5
2 6 6

| = 0  

⟹ (𝑥 − 2)(6 − 30) − (𝑦 − 2)(42 − 10) + (𝑧 − 1)(42 − 2) = 0  
⟹ −24(𝑥 − 2) − 32(𝑦 − 2) + 40(𝑧 − 1) = 0  
⟹ −24𝑥 + 48 − 32𝑦 + 64 + 40𝑧 − 40 = 0  
⟹ −24𝑥 − 32𝑦 + 40𝑧 + 72 = 0  

   ÷ (−8) ⟹ 3𝑥 + 4𝑦 − 5𝑧 − 9 = 0       

24.(−1,2,0), (2,2, −1) Mfpa Gs;spfs; topr; nry;yf;$baJk; 
𝑥−1

1
=

2𝑦+1

2
=

𝑧+1

−1
 vd;w jsj;jpw;F nrq;Fj;jhf miktJkhd jsj;jpd; JizayF, 

JizayF my;yhj ntf;lh; rkd;ghL kw;Wk; fhh;Brpad; rkd;ghLfisf; 
fhz;f. 

,q;F Gs;spfs; 𝑎 = −𝑖 + 2𝑗 + 0�⃗� , �⃗� = 2𝑖 + 2𝑗 − �⃗�   
𝑥−1

1
=

2𝑦+1

2
=

𝑧+1

−1
⟹

𝑥−1

1
=

𝑦+1
2⁄

1
=

𝑧+1

−1
  

,iz ntf;lh;  𝑐 = 𝑖 + 𝑗 − �⃗�  

�⃗� − 𝑎 = 2𝑖 + 2𝑗 − �⃗� + 𝑖 − 2𝑗 − 0�⃗� = 3𝑖 + 0𝑗 − �⃗�   

JizayF ntf;lh; rkd;ghL:  𝑟 = 𝑎 + 𝑠(�⃗� − 𝑎 ) + 𝑡𝑐  

             ⟹ 𝑟 = (−𝑖 + 2𝑗 + 0�⃗� ) + 𝑠(3𝑖 + 0𝑗 − �⃗� ) + 𝑡(𝑖 + 𝑗 − �⃗� ) 

(�⃗� − 𝑎 ) × 𝑐 = |
𝑖 𝑗 �⃗� 

3 0 −1
1 1 −1

| = 𝑖 (0 + 1) − 𝑗 (−3 + 1) + �⃗� (3 − 0)  = 𝑖 + 2𝑗 + 3�⃗�   

JizayF my;yhj ntf;lh; rkd;ghL:  

(𝑟 − 𝑎 ) . ((�⃗� − 𝑎 ) × 𝑐 ) = 0 ⟹ (𝑟 − (−𝑖 + 2𝑗 + 0�⃗� )) . (𝑖 + 2𝑗 + 3�⃗� ) = 0  

⟹ 𝑟 . (𝑖 + 2𝑗 + 3�⃗� ) − (−1 + 4 + 0) = 0  

⟹ 𝑟 . (𝑖 + 2𝑗 + 3�⃗� ) − 3 = 0 

fhh;Brpad; rkd;ghL: 𝑟 = 𝑥𝑖 + 𝑦𝑗 + 𝑧�⃗�  vd;f. 

𝑟 . (𝑖 + 2𝑗 + 3�⃗� ) − 3 ⟹ (𝑥𝑖 + 𝑦𝑗 + 𝑧�⃗�  ). (𝑖 + 2𝑗 + 3�⃗� ) − 3 = 0  

⟹ 𝑥 + 2𝑦 + 3𝑧 − 3 = 0       
25.(2,2,1), (1,−2,3)  vd;w Gs;spfs; topr;nry;tJk; (2,1, −3) kw;Wk; 
(−1,5,−8) vd;w Gs;spfs; topr; nry;Yk; Neh;f;Nfhl;bw;F ,izahfTk; 
mikAk; jsj;jpd; JizayF ntf;lh; rkd;ghL kw;Wk; fhh;Brpad; 
rkd;ghLfisf; fhz;f. 

,q;F Gs;spfs; 𝑎 = 2𝑖 + 2𝑗 + �⃗� , �⃗� = 𝑖 − 2𝑗 + 3�⃗�   

,iz ntf;lh;  𝑐 = (2,1, −3) − (−1,5,−8) = 3𝑖 − 4𝑗 + 5�⃗�  

�⃗� − 𝑎 = 𝑖 − 2𝑗 + 3�⃗� − 2𝑖 − 2𝑗 − �⃗� = −𝑖 − 4𝑗 + 2�⃗�   

JizayF ntf;lh; rkd;ghL:  𝑟 = 𝑎 + 𝑠(�⃗� − 𝑎 ) + 𝑡𝑐  

           ⟹ 𝑟 = (2𝑖 + 2𝑗 + �⃗� ) + 𝑠(−𝑖 − 4𝑗 + 2�⃗� ) + 𝑡(3𝑖 − 4𝑗 + 5�⃗� ) 

fhh;Brpad; rkd;ghL:|  

𝑥 − 𝑥1 𝑦 − 𝑦1 𝑧 − 𝑧1

𝑥2 − 𝑥1 𝑦2 − 𝑦1 𝑧2 − 𝑧1

𝑐1 𝑐1 𝑐1
| = 0  

⟹ |  
𝑥 − 2 𝑦 − 2 𝑧 − 1
−1 −4 2
3 −4 5

| = 0  

⟹ (𝑥 − 2)(−20 + 8) − (𝑦 − 2)(−5 − 6) + (𝑧 − 1)(4 + 12) = 0  
⟹ −12(𝑥 − 2) + 11(𝑦 − 2) + 16(𝑧 − 1) = 0   
⟹ −12𝑥 + 24 + 11𝑦 − 22 + 16𝑧 − 16 = 0   
⟹ −12𝑥 + 11𝑦 + 16𝑧 − 14 = 0   
⟹ 12𝑥 − 11𝑦 − 16𝑧 + 14 = 0       

26.(3,6, −2), (−1,−2,6) kw;Wk; (6,−4,−2) Mfpa xNu Nfhl;byikahj 
%d;W Gs;spfs; topr; nry;Yk; jsj;jpd; JizayF, JizayF my;yhj 
kw;Wk; fhh;Brpad; rkd;ghLfisf; fhz;f. 
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Padasalai
,q;F Gs;spfs; 𝑎 = 3𝑖 + 6𝑗 − 2�⃗� , �⃗� = −𝑖 − 2𝑗 + 6�⃗� , ;  𝑐 = 6𝑖 − 4𝑗 − 2�⃗�  

�⃗� − 𝑎 = −𝑖 − 2𝑗 + 6�⃗� − 3𝑖 − 6𝑗 + 2�⃗� == −4𝑖 − 8𝑗 + 8�⃗�   

𝑐 − 𝑎 = 6𝑖 − 4𝑗 − 2�⃗� − 3𝑖 − 6𝑗 + 2�⃗� = 3𝑖 − 10𝑗 + 0�⃗�   

JizayF ntf;lh; rkd;ghL:  𝑟 = 𝑎 + 𝑠(�⃗� − 𝑎 ) + 𝑡(𝑐 − 𝑎 ) 

⟹ 𝑟 = (3𝑖 + 6𝑗 − 2�⃗� ) + 𝑠(−4𝑖 − 8𝑗 + 8�⃗� ) + 𝑡(3𝑖 − 10𝑗 + 0�⃗� )   

(�⃗� − 𝑎 ) × (𝑐 − 𝑎 ) = |
𝑖 𝑗 �⃗� 

−4 −8 8
3 −10 0

| = 𝑖 (0 + 80) − 𝑗 (0 − 24) + �⃗� (40 + 24)  

= 80𝑖 + 24𝑗 + 64�⃗�    

÷ 8,= 10𝑖 + 3𝑗 + 8�⃗�    

JizayF my;yhj ntf;lh; rkd;ghL:(𝑟 − 𝑎 ) . ((�⃗� − 𝑎 ) × (𝑐 − 𝑎 )) = 0 

                    ⟹ (𝑟 − (3𝑖 + 6𝑗 − 2�⃗� )) . (10𝑖 + 3𝑗 + 8�⃗� ) = 0                

                    ⟹ 𝑟 . (10𝑖 + 3𝑗 + 8�⃗� ) − (30 + 18 − 16) = 0         

                    ⟹ 𝑟 . (10𝑖 + 3𝑗 + 8�⃗� ) − 32 = 0   

fhh;Brpad; rkd;ghL: 𝑟 = 𝑥𝑖 + 𝑦𝑗 + 𝑧�⃗�  vd;f.  

𝑟 . (10𝑖 + 3𝑗 + 8�⃗� ) − 32 = 0 ⟹ (𝑥𝑖 + 𝑦𝑗 + 𝑧�⃗� ). (10𝑖 + 3𝑗 + 8�⃗� ) − 32 = 0 

⟹ 10𝑥 + 3𝑦 + 8𝑧 − 32 = 0 

27. 𝑟 = (5𝑖 + 7𝑗 − 3�⃗� ) + 𝑠(4𝑖 + 4𝑗 − 5�⃗� ) kw;Wk; 𝑟 = (8𝑖 + 4𝑗 + 5�⃗� ) +

𝑡(7𝑖 + 𝑗 + 3�⃗� ) Mfpa NfhLfs; xNu jsj;jpy; mikAk; vdf; fhz;gpf;f. 
NkYk; ,f;NfhLfs; mikAk; jsj;jpd; JizayF my;yhj ntf;lh; 
rkd;ghl;ilf; fhz;f. 

𝑟 = (5𝑖 + 7𝑗 − 3�⃗� ) + 𝑠(4𝑖 + 4𝑗 − 5�⃗� ) ⟹
𝑎 = 5𝑖 + 7𝑗 − 3�⃗� 

�⃗� = 4𝑖 + 4𝑗 − 5�⃗� 
  

𝑟 = (8𝑖 + 4𝑗 + 5�⃗� ) + 𝑡(7𝑖 + 𝑗 + 3�⃗� ) ⟹
𝑐 = 8𝑖 + 4𝑗 + 5�⃗� 

𝑑 = 7𝑖 + 𝑗 + 3�⃗� 
  

,U NfhLfs; xNu jsj;jpy; mika fl;Lg;ghL: (𝑐 − 𝑎 ). (�⃗� × 𝑑 ) = 0  

𝑐 − 𝑎 = 8𝑖 + 4𝑗 + 5�⃗� − 5𝑖 − 7𝑗 + 3�⃗� = 3𝑖 − 3𝑗 + 8�⃗�   

�⃗� × 𝑑 = |
𝑖 𝑗 �⃗� 

4 4 −5
7 1 3

| = 17𝑖 − 47𝑗 − 24�⃗�   

(𝑐 − 𝑎 ). (�⃗� × 𝑑 ) = (3𝑖 − 3𝑗 + 8�⃗�  ). (17𝑖 − 47𝑗 − 24�⃗� ) = 51 + 141 − 192 = 0  

∴nfhLf;fg;gl;Ls;s NfhLfs; xNu jsj;jpy; mikAk;. 

xU Gs;sp 𝑎 = 5𝑖 + 7𝑗 − 3�⃗�  kw;Wk; ,U ,iz ntf;lh;fs; 

 �⃗� = 4𝑖 + 4𝑗 − 5�⃗�  ,  𝑑 = 7𝑖 + 𝑗 + 3�⃗�  nfhz;l jsj;jpd; JizayF 

my;yhj ntf;lh; rkd;ghL: (𝑟 − 𝑎 ) . (�⃗� × 𝑑 ) = 0 

⟹ (𝑟 − (5𝑖 + 7𝑗 − 3�⃗� )) . (17𝑖 − 47𝑗 − 24�⃗� ) = 0  

⟹ 𝑟 . (17𝑖 − 47𝑗 − 24�⃗� ) − (85 − 329 + 72) = 0  

                 ⟹ 𝑟 . (17𝑖 − 47𝑗 − 24�⃗� ) + 172 = 0 

28. 𝑟 = (−𝑖 − 3𝑗 − 5�⃗� ) + 𝑠(3𝑖 + 5𝑗 + 7�⃗� ) kw;Wk; 𝑟 = (2𝑖 + 4𝑗 + 6�⃗� ) +

𝑡(𝑖 + 4𝑗 + 7�⃗� ) Mfpa NfhLfs; xNu jsj;jpy; mikAk; vdf; fhz;gpf;f. 
NkYk; ,f;NfhLfs; mikAk; jsj;jpd; JizayF my;yhj ntf;lh; 
rkd;ghl;ilf; fhz;f. 

𝑟 = (−𝑖 − 3𝑗 − 5�⃗� ) + 𝑠(3𝑖 + 5𝑗 + 7�⃗� ) ⟹
𝑎 = −𝑖 − 3𝑗 − 5�⃗� 

�⃗� = 3𝑖 + 5𝑗 + 7�⃗� 
  

𝑟 = (2𝑖 + 4𝑗 + 6�⃗� ) + 𝑡(𝑖 + 4𝑗 + 7�⃗� ) ⟹
𝑐 = 2𝑖 + 4𝑗 + 6�⃗� 

𝑑 = 𝑖 + 4𝑗 + 7�⃗� 
  

,U NfhLfs; xNu jsj;jpy; mika fl;Lg;ghL: (𝑐 − 𝑎 ). (�⃗� × 𝑑 ) = 0  

𝑐 − 𝑎 = 2𝑖 + 4𝑗 + 6�⃗� + 𝑖 + 3𝑗 + 5�⃗� = 3𝑖 + 7𝑗 + 11�⃗�   

�⃗� × 𝑑 = |
𝑖 𝑗 �⃗� 

3 5 7
1 4 7

| = 7𝑖 − 14𝑗 + 7�⃗�   

(𝑐 − 𝑎 ). (�⃗� × 𝑑 ) = (3𝑖 + 7𝑗 + 11�⃗�  ). (7𝑖 − 14𝑗 + 7�⃗� ) = 21 − 98 + 77 = 0  

∴nfhLf;fg;gl;Ls;s NfhLfs; xNu jsj;jpy; mikAk;. 

xU Gs;sp 𝑎 = −𝑖 − 3𝑗 − 5�⃗�  kw;Wk; ,U ,iz ntf;lh;fs; 

 �⃗� = 3𝑖 + 5𝑗 + 7�⃗�  ,  𝑑 = 𝑖 + 4𝑗 + 7�⃗�  nfhz;l jsj;jpd; JizayF 

my;yhj ntf;lh; rkd;ghL: (𝑟 − 𝑎 ) . (�⃗� × 𝑑 ) = 0 
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Padasalai
⟹ (𝑟 − (−𝑖 − 3𝑗 − 5�⃗� )) . (7𝑖 − 14𝑗 + 7�⃗� ) = 0  

⟹ 𝑟 . (7𝑖 − 14𝑗 + 7�⃗� ) − (−7 + 42 − 35) = 0  

  ⟹ 𝑟 . (7𝑖 − 14𝑗 + 7�⃗� ) = 0   

÷ 7 ⟹ 𝑟 . (𝑖 − 2𝑗 + �⃗� ) = 0  

29. 
𝑥−2

1
=

𝑦−3

1
=

𝑧−4

3
 kw;Wk; 

𝑥−1

−3
=

𝑦−4

2
=

𝑧−5

1
 vd;w NfhLfs; xU jsj;jpy; 

mikAk; vdf;fhl;Lf. NkYk; ,f;NfhLfs; mikAk; jsj;jpidf; fhz;f. 

𝑥−2

1
=

𝑦−3

1
=

𝑧−4

3
⟹

𝑎 = 2𝑖 + 3𝑗 + 4�⃗� 

�⃗� = 𝑖 + 𝑗 + 3�⃗� 
 

   
𝑥−1

−3
=

𝑦−4

2
=

𝑧−5

1
⟹

𝑐 = 𝑖 + 4𝑗 + 5�⃗� 

𝑑 = −3𝑖 + 2𝑗 + �⃗� 
  

,U NfhLfs; xNu jsj;jpy; mika fl;Lg;ghL: (𝑐 − 𝑎 ). (�⃗� × 𝑑 ) = 0  

𝑐 − 𝑎 = 𝑖 + 4𝑗 + 5�⃗� − 2𝑖 − 3𝑗 − 4�⃗� = −𝑖 + 𝑗 + �⃗�   

�⃗� × 𝑑 = |
𝑖 𝑗 �⃗� 

1 1 3
−3 2 1

| = −5𝑖 − 10𝑗 + 5�⃗�   

(𝑐 − 𝑎 ). (�⃗� × 𝑑 ) = (−𝑖 + 𝑗 + �⃗�  ). (−5𝑖 − 10𝑗 + 5�⃗� ) = 5 − 10 + 5 = 0  

∴nfhLf;fg;gl;Ls;s NfhLfs; xNu jsj;jpy; mikAk;. 

xU Gs;sp 𝑎 = 2𝑖 + 3𝑗 + 4�⃗�  kw;Wk; ,U ,iz ntf;lh;fs; �⃗� = 𝑖 + 𝑗 + 3�⃗�  , 

𝑑 = −3𝑖 + 2𝑗 + �⃗�  nfhz;l jsj;jpd; JizayF my;yhj ntf;lh; 

rkd;ghL: (𝑟 − 𝑎 ) . (�⃗� × 𝑑 ) = 0 

⟹ (𝑟 − (2𝑖 + 3𝑗 + 4�⃗� )) . (−5𝑖 − 10𝑗 + 5�⃗� ) = 0  

÷ 5 ⟹ (𝑟 − (2𝑖 + 3𝑗 + 4�⃗� )) . (−𝑖 − 2𝑗 + �⃗� ) = 0  

⟹ 𝑟 . (−𝑖 − 2𝑗 + �⃗� ) − (−2 − 6 + 4) = 0  

  ⟹ 𝑟 . (−𝑖 − 2𝑗 + �⃗� ) + 4 = 0  

30. 
𝑥−1

1
=

𝑦−2

2
=

𝑧−3

𝑚2
 kw;Wk; 

𝑥−3

1
=

𝑦−2

𝑚2
=

𝑧−1

2
 Mfpa NfhLfs; xNu jsj;jpy; 

mikfpd;wd vdpy; 𝑚 −d; NtWgl;l nka;kjpg;Gfisf; fhz;f. 

𝑥−1

1
=

𝑦−2

2
=

𝑧−3

𝑚2
⟹

𝑎 = 𝑖 + 2𝑗 + 3�⃗� 

�⃗� = 𝑖 + 2𝑗 + 𝑚2�⃗� 
 

;  
𝑥−3

1
=

𝑦−2

𝑚2
=

𝑧−1

2
⟹

𝑐 = 3𝑖 + 2𝑗 + �⃗� 

𝑑 = 𝑖 + 𝑚2𝑗 + 2�⃗� 
 

𝑐 − 𝑎 = 3𝑖 + 2𝑗 + �⃗� − 𝑖 − 2𝑗 − 3�⃗� = 2𝑖 + 0𝑗 − 2�⃗�   

(𝑐 − 𝑎 ). (�⃗� × 𝑑 ) = 0 ⟹ |
2 0 −2
1 2 𝑚2

1 𝑚2 2
| = 0 

⟹ 2(4 − 𝑚4) − 0 − 2(𝑚2 − 2) = 0  
⟹ 8 − 2𝑚4 − 2𝑚2 + 4 = 0  
⟹ 2𝑚4 + 2𝑚2 − 12 = 0  
÷ 2 ⟹ 𝑚4 + 𝑚2 − 6 = 0  
⟹ (𝑚2 − 2)(𝑚2 + 3) = 0  
⟹ 𝑚2 = 2 ; 𝑚2 = −3  

               ⟹ 𝑚 = ±√2  ∈ 𝑅   ;  𝑚 = ±√3𝑖 ∉ 𝑅   
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