
  

g¨vwUª· I wbY©vqK 
(Matrices and Determinants) 

 
f~wgKv 
g¨vwUª· Gi aviYv e¨envi K‡i mn‡R Ges mswÿß fv‡e Z_¨ cwi‡ekb Kiv hvq| g¨vwUª· Ges wbY©vq‡Ki aviYv e¨envi 
K‡i wewfbœ MvwYwZK mgm¨vi mgvavb Kiv hvq| GB BDwb‡U g¨vwUª· Ges wbY©vqK m¤ú‡K© Av‡jvPbv Kiv n‡e| 
 

 
BDwb‡Ui D‡Ïk¨ 

GB BDwbU †k‡l Avcwb -  

 g¨vwUª· I g¨vwUª‡·i cÖKvi‡f` eY©bv Ki‡Z cvi‡eb, 
 g¨vwUª‡·i mgZv, †hvM, we‡qvM I ¸Y Ki‡Z cvi‡eb, 
 wbY©vqK Kx e¨vL¨v Ki‡Z cvi‡eb, 
 wbY©vq‡Ki gvb wbY©q Ki‡Z cvi‡eb, 
 wbY©vq‡Ki Abyivwk I mn¸YK e¨vL¨v Ki‡Z cvi‡eb, 
 e¨wZμgx I Ae¨wZμgx g¨vwUª· e¨vL¨v Ki‡Z cvi‡eb, 
 eM© g¨vwUª‡·i wecixZ g¨vwUª· wbY©q Ki‡Z cvi‡eb, 
 wbY©vq‡Ki mvnv‡h¨ GKNvZ mgxKiY †Rv‡Ui mgvavb wbY©q Ki‡Z cvi‡eb| 

 

 
BDwbU mgvwßi mgq BDwbU mgvwßi m‡ev©”P mgq 7 w`b 

 

 GB BDwb‡Ui cvVmg~n 
cvV 1.1: g¨vwUª· I Gi cÖKvi‡f` 
cvV 1.2: g¨vwU‡·i mgZv, †hvM, we‡qvM Ges ¸Y 
cvV 1.3: wbY©vq‡Ki aviYv I we¯Í…wZ 
cvV 1.4: wbY©vq‡Ki Abyivwk Ges mn¸YK 
cvV 1.5: e¨wZμgx I Ae¨wZμgx g¨vwUª·, eM© g¨vwUª‡·i wecixZ g¨vwUª· wbY©q 
cvV 1.6: †μgvi wbq‡gi mvnv‡h¨ GKNvZ wewkó mgxKiY †Rv‡Ui mgvavb 

 

   
  

          Md. Saiful Abedin
Junior Instructor (Mathematics)
           Math - 1 (25911)
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 g¨vwUª· I Gi cÖKvi‡f` 
 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 g¨vwUª‡·i msÁv eY©bv Ki‡Z cvi‡eb, 
 wewfbœ cÖKvi g¨vwUª· m¤§‡Ü wjL‡Z cvi‡eb| 

 

gyL¨ kã  g¨vwUª·, †iv-g¨vwUª·, eM© g¨vwUª·, gyL¨ KY©, KY© g¨vwUª· 
 

 
 g~jcvV-  

 

g¨vwUª· (Matrix): KZK¸‡jv msL¨vi AvqZKvi web¨vm n‡jv g¨vwUª·| ሾ ሿ, ሺ ሻ ev ‖ ‖ cÖZxK Øviv g¨vwUª· cÖKvk 
Kiv nq|  

†hgb Ñ  

















442

075

321
 GKwU 33 g¨vwUª· Ges 









24232221

14131211

aaaa

aaaa
 GKwU 42  g¨vwUª·   

g¨vwUª‡·i wb‡Ri †Kvb gvb †bB| †h msL¨v ev ivwk wb‡q g¨vwUª· MwVZ nq Zv‡`i‡K g¨vwUª‡·i fzw³ (enrty) ev 
Dcv`vb (element) ejv nq| Abyf~wgK eivei Aew ’̄Z fzw³ ev fzw³ mg~n‡K ÓmvwiÓ Ges Dj¤̂ eivei Aew ’̄Z fzw³  
ev fzw³ mg~n‡K ÓKjvgÓ ejv nq| 

†hgb Ñ 








24232221

14131211

aaaa

aaaa
                       

 
   
 1g Kjvg 2q Kjvg 3q Kjvg 4_© Kjvg 
 

g¨vwUª‡·i μg ev ch©vq (Order of Matrix): †Kvb g¨vwUª‡·i mvwii msL¨v m Ges Kjv‡gi msL¨v n n‡j †mB 
g¨vwUª‡·i μg n‡e nm  ( m  evB n co‡Z n‡e)| 
 

eM© g¨vwUª· (Square Matrix): †Kvb g¨vwUª‡·i mvwi Ges Kjv‡gi msL¨v mgvb n‡j Zv‡K eM© g¨vwUª· e‡j| 

†hgb Ñ 
















333231

232221

131211

aaa

aaa

aaa

GKwU 33 eM© g¨vwUª·| 

 

†iv-g¨vwUª· (Row Matrix): GKwU gvÎ mvwi wewkó g¨vwUª·‡K mvwi g¨vwUª· ev †iv-g¨vwUª· ev mvwi †f±i ejv nq| 
†hgb Ñ  321  
 

Kjvg-g¨vwUª· (Column Matrix): GKwU gvÎ Kjvg wewkó g¨vwUª·‡K Kjvg g¨vwUª· ev Kjvg †f±i ejv nq |  

†hgb Ñ
















31

21

11

a

a

a
 GKwU 13  g¨vwUª· 

 

1g mvwi  

2q mvwi 
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g~L¨ KY© (Principal Diagonal): †Kv‡bv eM© g¨vwUª‡·i 1g mvwi Ges 1g Kjv‡gi mvaviY (common) f~w³ eivei 
KY©‡K g~L¨ KY© ejv nq|  

 †hgb Ñ 
















333231

232221

131211

aaa

aaa

aaa

  g~L¨ KY© A_©vr, 11a , 22a , 33a  g~L¨ K‡Y©i Dcv`vb ev f~w³| 

 

KY© g¨vwUª· (Diagonal Matrix): †h eM© g¨vwUª‡·i g~L¨ K‡Y©i f~w³ e¨wZZ mKj f~w³ k~b¨ Zv‡K KY© g¨vwUª· ejv 
nq|  

†hgb Ñ ܦ ൌ
















33

22

11

00

00

00

a

a

a
 GKwU 33  KY© g¨vwUª·| 

 

†¯‹jvi g¨vwUª· (Scalar Matrix): †h g¨vwUª‡·i g~L¨ K‡Y©i f~w³¸‡jv mgvb Zv‡K †¯‹jvi g¨vwUª· ejv nq | 

†hgb Ñ 
















x

x

x

00

00

00
 GKwU †¯‹jvi g¨vwUª·| 

 

A‡f`K g¨vwUª· (Identity or Unit Marix): †h eM© g¨vwUª‡·i g~L¨ K‡Y©i f~w³ ¸‡jv 1 Ges Aewkó f~w³ ¸‡jv k~b¨ 
Zv‡K A‡f`K g¨vwUª· ejv nq Ges n ch©vq wewkó A‡f`K g¨vwUª·‡K nI  Øviv cÖKvk Kiv nq| 

†hgb -  









10

01
2I  I 3I

















100

010

001
 `ywU A‡f`K g¨vwUª·| 

 

k~b¨ g¨vwUª· (Null matrix or Zero Matrix): †h g¨vwUª· Gi mKj f~w³ k~b¨ Zv‡K k~b¨ g¨vwUª· ejv nq| 

†hgb- ܣ ൌ
















000

000

000
 GKwU  33  k~b¨ g¨vwUª·| 

 

  mvims‡ÿc- 
 KZ¸‡jv msL¨v‡K AvqZKv‡i mvwR‡q Dfq cv‡k ሾ ሿ, ሺ ሻ ev ‖ ‖ cÖZxK Øviv Ave× Ki‡j g¨vwUª· ‰Zix  

nq| g¨vwUª‡·i wb‡Ri †Kvb gvb †bB| 
 †Kv‡bv eM© g¨vwUª‡·i 1g mvwi Ges 1g Kjv‡gi mvaviY (common) f~w³ eivei KY©‡K g~L¨ KY© ejv nq| 
 GKwU gvÎ Kjvg wewkó g¨vwUª·‡K Kjvg g¨vwUª· ev Kjvg †f±i ejv nq| 
 †h eM© g¨vwUª‡·i g~L¨ K‡Y©i f~w³ ¸‡jv 1 Ges Aewkó f~w³ ¸‡jv k~b¨ Zv‡K A‡f`K g¨vwUª· ejv nq Ges 

n ch©vq wewkó A‡f`K g¨vwUª·‡K nI Øviv cÖKvk Kiv nq| 
 

 
 cv‡VvËi g~j¨vqb 1.1- 

1.  wb‡Pi †KvbwU †iv-g¨vwUª·? 
 (K) ቂ

ܽଵଵ
ܽଶଵ

ቃ     (L) ሾܽଵଵ ܽଵଶሿ  (M) ቂ1 0
0 1

ቃ  (N) ቂ
ܽଵଵ ܽଵଶ
ܽଶଵ ܽଶଶ

ቃ 
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2.  ቂ 1 2 4
െ2 0 1

ቃ	g¨vwUª‡·i (i) f~w³ 6  (ii) mvwi 2    (iii) Kjvg 3, Z‡_¨i Av‡jv‡K wb‡Pi †KvbwU 
mwVK? 
 (K) (i) I (ii)   (L) (ii) I (iii)  (M) (i) I (iii)  (N) (i), (ii) I (iii) 

 3. ൥
1 0 0
0 1 0
0 0 1

൩ g¨vwUª·wU GKwU Ñ 

(i) eM© g¨vwUª· 
(ii) †¯‹jvi g¨vwUª· 
(iii) A‡f`K g¨vwUª· 
Dc‡ii Z‡_¨i Av‡jv‡K wb‡Pi †KvbwU mwVK? 

 (K) (i) I (ii) (L) (ii) I (iii) (M) (i) I (iii) (N) (i),(ii) I (iii) 
 
 
 
 

 g¨vwUª‡·i mgZv, †hvM, we‡qvM Ges ¸Y   
 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 g¨vwUª‡·i †hvM, we‡qvM I ¸Y wbY©q Ki‡Z cvi‡eb, 
 wewfbœ mgm¨v mgvav‡b †hvM, we‡qvM I ¸Y cÖ‡qvM Ki‡Z cvi‡eb | 

 

gyL¨ kã  g¨vwUª‡·i mgZv, g¨vwUª‡·i †¯‹jvi ¸wYZK, g¨vwUª‡·i ¸Y 
 

 
 g~jcvV-  

g¨vwUª‡·i mgZv (Equality of Matrix): `yBwU g¨vwUª· mgvb n‡e hw` Ges †Kej hw` Zv‡`i μg mgvb nq Ges 
Zv‡`i f~w³ ¸wj mgvb nq|  

†hgb - 







dc

ba
 I 








wz

yx
 n‡e hw` Ges †Kej hw`  xa  , yb  , zc  Ges wd   nq| 

 

g¨vwUª‡·i †hvM I we‡qvM (Addition and Subtraction of  Marix): `yBwU g¨vwUª· A  Ges B  †hv‡Mi Rb¨ ev  
we‡qv‡Mi Rb¨ Dc‡hvMx  n‡e hw` Zv‡`i μg GKB nq| g¨vwUª· Ø‡qi †hvMdj ev we‡qvMdj Aci GKwU  g¨vwUª·  
n‡e hvi μg (Order) ܣ Ges ܤ g¨vwUª‡·i Abyiƒc n‡e| †hvMdj ev we‡qvMdj mswkøó Abyiƒc fzw³ ¸‡jvi †hvMdj 
ev we‡qvMdj| 

†hgb - g‡b Kiæb, 











654

321
A  Ges  











216

203
B  

AZGe, 











261564

230231
BA  =  











842

524  Ges 

 



D”PZi MwYZ 1g cÎ  BDwbU  GK 

g¨vwUª· I wbY©vqK  c„ôv 5 













2615)6(4

230231
BA  












4610

122
 

 













625146

322013
AB  












4610

122
 

ABBABA   
 
 

g¨vwUª‡·i †¯‹jvi ¸wYZK (Scalar multiple of a Matrix):  k GKwU aªæe (Constant) msL¨v Ges A GKwU  
g¨vwUª·  n‡j kA Ggb GKwU g¨vwUª·  hvi cÖ‡Z¨KwU fzw³ A Gi cÖwZm½x f~w³i k ¸Y| 

 †hgb - 






 


034

321
A  n‡j 







 


0.3.4.

3.2.1.

kkk

kkk
kA   







 


034

32

kk

kkk
 

 

g¨vwUª‡·i ¸Y (Multiple of Matrix): g¨vwUª· A Ges B ỳBwU ¸Y †hvM¨ n‡e hw` 1g g¨vwUª· A Gi Kjvg msL¨v I  
2q g¨vwUª· B Gi mvwii msL¨v mgvb nq| Ab¨_vq Zviv ¸Y‡hvM¨ n‡e bv| 
hw` A  GKwU  22  g¨vwUª· Ges B  GKwU  32   g¨vwUª·  nq Z‡e AB n‡e 32  g¨vwUª·| 











dc

ba
A  Ges  










qwz

pyx
B  n‡j 












dqcpdwcydzcx

bqapbwaybzax
AB  n‡e| 

 

D`vniY 1: 






 


403

152
A ,   













510

321
B , 











111

210
C   n‡j   

i. BA    ii. CB   iii. AC      iv. CBA 243   wbY©q Kiæb| 
v.  †`Lvb †h,  CBACBA  )()(  
mgvavb: (i) BA    

 


















 
510

321

403

152  











541003

312512  












913

273
 

(ii)  CB   






















111

210

510

321  













151110

231201  












621

111  

(iii) 






 











403

152

111

210
AC  













410131

125120  












312

162  

(iv) 3ܣ ൅ ܤ4 െ  ܥ2






























 


111

210
2

510

321
4

403

152
3  






























 


222

420

2040

1284

1209

3156  













22012240209

41232815046













3027

132510  



I‡cb ¯‹zj GBPGmwm †cÖvMÖvg 

c„ôv 6   evsjv‡`k Dš§y³ wek̂we`¨vjq 
  
   

(v) evgcÿ = ܣ ൅ ሺܤ െ   ሻܥ






































 


111

210

510

321

403

152  



















 


151110

231201

403

152
 




















 


401

531

403

152
 













440013

513512







 


802

483  

Wvbcÿ = CBA  )(  

= 





































 
111

210

510

321

403

152  














913

273








 111

210












191113

221703







 


802

483  

CBACBA  )()(  (cÖgvwYZ)| 

D`vniY 2:  






 


20

11
A ,  










012

131
B  Ges 


















4

2

1

C  n‡j cÖgvY Kiæb †h, )()( BCACAB  | 

cÖgvY:  














 


012

131

20

11
AB  












00202210

01132)1(11  













002040

011321
 










024

121  



























4

2

1

012

131
BC = 











402112

412311












022

461










4

11  

evgcÿ = (AB)C = 







024

121

















4

2

1

 = 









044

441
= 








8

7
 

Wvbcÿ = A(BC) = 














 
4

11

20

11
= 











80

411
 =  








8

7
 

evgcÿ = Wvbcÿ (cÖgvwYZ) 
 

D`vniY 3: A 







34

21
n‡j †`Lvb †h IAA 1122   GKwU k~b¨ g¨vwUª· | 

mgvavb:   AAA .2








34

21
. 








34

21
= 











)3()3(244)3(14

)3(2212411
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= 










98124

6281
= 











178

49
 

 GLb, IAA 1122  = 










178

49
+ 2 








34

21
Ñ 11 








10

01
 

 











1161788

441129  









00

00  

 

D`vniY 4: †Kvb GKwU †`vKv‡bi wZb w`‡bi wewfbœ eªv‡Ûi Kjg weμ‡qi Z_¨ wb‡¤œi ZvwjKvq †`Lv‡bv n‡jv t   
Kj‡gi msL¨v 

 cvBjU B‡qv_ gb‡U· g¨vUv‡Wvi 

1g w`b 3 4 10 20 
2q w`b 2 3 15 20 
3q w`b 1 5 12 14 

cÖwZKj‡g 
jvf(UvKvq) 

0.50 0.75 0.50 0.40 

g¨vwUª‡·i mvnv‡h¨ †`vKv‡bi wZb w`‡bi jvf wbY©q Kiæb| 

mgvavb: 

















141251

201532

201043

P  , 





















40.0

50.0

75.0

50.0

Q  Ges 

†gvU jvf = ܲൈܳ  





































40.0

50.0

75.0

50.0

141251

201532

201043























6.5675.350.

85.725.21

8535.1


















85.15

75.18

5.17
  

 

 
 cv‡VvËi g~j¨vqb 1.2- 

 

1. 






 


430

211
A  Ges  














321

304
B  n‡j  

ሺ݅ሻ	3ܣ െ ܣ	ሺ݅݅ሻ				ܤ4 ൅ ܤ	ሺ݅݅݅ሻ									ܤ െ  |Gi gvb wbY©q Kiæb ܣ

2. gvb wbY©q Kiæb: 

























3

2

1

651

432  | 

ܣ .3 ൌ ቂ 2 െ2
െ2 2

ቃ Ges ܤ ൌ ቂ4 0
2 െ1

ቃ n‡j, ܤܣ	I ܣܤ wbY©q Kiæb| 

ܣ .4 ൌ ቂ 5 2 9
െ2 5 3

ቃ Ges ܤ ൌ ൥
0 7
1 2
0 െ5

൩ n‡j, cÖgvY Kiæb ܤܣ	 ്   |ܣܤ
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 wbY©vq‡Ki aviYv I we Í̄…wZ 
 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 wbY©vqK Kx e¨vL¨v Ki‡Z cvi‡eb,  

 wbY©vq‡Ki gvb wbY©q Ki‡Z cvi‡eb| 
 

gyL¨ kã  wbY©vqK, wbY©vq‡Ki we Í̄…wZ 
 

 
 g~jcvV-  

wbY©vq‡Ki msÁv: Avgiv Av‡Mi cvV¸‡jv‡Z g¨vwUª· mg‡Ü †R‡bwQ| †Kvb g¨vwUª·‡K †hgb  ija  ev   ija   ev  ija  

cÖZxK Øviv cÖKvk Kiv nq, †hLv‡b mi ,,.........3,2,1 ; nj ,,.........3,2,1 | †Zgwb wbY©vqK‡K  ija cÖZxK Øviv 

cÖKvk Kiv nq| 

†hgb  







dc

ba
 GKwU 22  eM© g¨vwUª· Gi mswkøó wbY©vqK n‡e  bcad

dc

ba
  | ỳBwU mvwi I ỳBwU Kjvg 

Av‡Q weavq G‡K wØZxq ch©v‡qi wbY©vqK e‡j| 
 

wbY©vq‡Ki gvb Av‡Q hw`I g¨vwUª‡·i gvb †bB| wbY©vq‡Ki †ÿ‡Î mvwii msL¨v Ges Kjv‡gi msL¨v mgvb n‡Z nq|  

wbY©vq‡Ki we Í̄…wZ ቚ
ܽଵଵ ܽଵଶ
ܽଶଵ ܽଶଶ

ቚ Gi gvb 

ቚ
ܽଵଵ ܽଵଶ
ܽଶଵ ܽଶଶ

ቚ ൌ ሺܽଵଵܽଶଶ െ ܽଵଶܽଶଵሻ 
 

†hgb: ቚ 2 3
െ4 6

ቚ ൌ 12 ൅ 12 ൌ 24 
 

3ൈ3	 AvKv‡ii อ
ܽଵଵ ܽଵଶ ܽଵଷ
ܽଶଵ ܽଶଶ ܽଶଷ
ܽଷଵ ܽଷଶ ܽଷଷ

อ wbY©vq‡Ki gvb 
 
 

อ
ܽଵଵ ܽଵଶ ܽଵଷ
ܽଶଵ ܽଶଶ ܽଶଷ
ܽଷଵ ܽଷଶ ܽଷଷ

อ ൌ ܽଵଵ ቚ
ܽଶଶ ܽଶଷ
ܽଷଶ ܽଷଷ

ቚ െ ܽଵଶ ቚ
ܽଶଵ ܽଶଷ
ܽଷଵ ܽଷଷ

ቚ ൅ ܽଵଷ ቚ
ܽଶଵ ܽଶଶ
ܽଷଵ ܽଷଶ

ቚ 

 

ൌ ܽ11ሺܽ22ܽ33 െ ܽ23ܽ32ሻ െ ܽ12ሺܽ21ܽ33 െ ܽ31ܽ23ሻ ൅ ܽ13ሺܽ21ܽ32 െ ܽ22ܽ31ሻ 
 

†hgb:	อ
2 3 1
3 1 2
4 െ2 6

อ ൌ 2 ቚ 1 2
െ2 6

ቚ െ 3 ቚ3 2
4 6

ቚ ൅ 1 ቚ3 1
4 െ2

ቚ 

 

ൌ 2ሺ6 ൅ 4ሻ െ 3ሺ18 െ 8ሻ ൅ 1ሺെ6 െ 4ሻ ൌ 2ൈ10 െ 3ൈ10 ൅ 1ൈሺെ10ሻ 
ൌ 20 െ 30 െ 10ሻ ൌ 20 െ 40 ൌ െ20 
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 wbY©vq‡Ki Abyivwk Ges mn¸YK 
 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 wbY©vq‡Ki †gŠwjK ¸Yvejx wjL‡Z cvi‡eb,  
 Abyivwk I mn¸YK Gi e¨vL¨v Ki‡Z cvi‡eb, 
 Abyivwk Ges mn¸Y†Ki mvnv‡h¨ wbY©vq‡Ki we Í̄…wZ wbY©q Ki‡Z cvi‡eb| 

 

gyL¨ kã  Abyivwk, mn¸YK 
 

 
 g~jcvV-  

 

wbY©vq‡Ki Abyivwk Ges mn¸YK: †h mKj msL¨v ev cÖZxK Øviv wbY©vqK MVb Kiv nq Zviv wbY©vq‡Ki f~w³| cÖ‡Z¨K 
f~w³ †h mvwi Ges Kjv‡g Ae¯’vb K‡i †mB mvwi I Kjvg ev` w`‡q Aewkó wbY©vqKB H f~w³i Abyivwk| Dchy³ wPý 
mn Abyivwk‡K ejv nq mn¸YK| 
g¨vwUª·  ija  G ija  Gi mn¸YK n‡e   ij

ji a1 | 

†hgb- |ܦ| ൌ อ
2 െ4 3
െ3 5 1
6 7 9

อ wbY©vq†Ki GKwU f~w³ 4  Gi Ae ’̄vb 1g mvwi I 2q Kjvg 

4  Gi Abyivwk = 1g mvwi I 2q Kjvg ev` w`‡q Drcbœ wbY©vqK =   336271.69.3
96

13


  

4  Gi mn¸YK =   41 21    Gi Abyivwk =   )33(1   =  33 

Abyiƒc fv‡e 1 Gi Abyivwk = 382414)24(14
76

42



 

1 Gi mn¸YK =   11 32    Gi Abyivwk =   381   =  38  
 

Abyivwk I mn¸Y‡Ki mvnv‡h¨ wbY©vq‡Ki we Í̄…wZ: †Kvb wbY©vq‡Ki †h †Kvb mvwi ev Kjv‡gi f~w³mg~n I Zv‡`i wbR wbR 
mn¸Y‡Ki mgwóB wbY©vq‡Ki gvb|  

22  AvKv‡ii wbY©vqK 
2221

1211

aa

aa
= 21122211 aaaa   

333231

232221

131211

aaa

aaa

aaa

 wbY©vq‡Ki 131211 ,, aaa      f~w³¸wji mn¸YK h_vμ‡g 321 ,, AAA      n‡j wbY©vq‡Ki gvb n‡e 

313212111 AaAaAa   

= 
3332

2322
11 aa

aa
a +

3331

2321
12 aa

aa
a +

3231

2221
13 aa

aa
a  
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Z…Zxq gvÎvi wbY©vq‡Ki wPý 




 

wbY©vq‡Ki ag©vejx:  
(i)  hw` †Kvb wbY©vq‡Ki †Kvb Kjvg ev mvwii cÖ‡Z¨K f~w³ k~b¨ nq Z‡e wbY©vq‡Ki gvb k~b¨ n‡e| 

†hgb Ñ 0

0

0

0

33

22

11


ba

ba

ba
, 0

00

21


ba

 

(ii)  wbY©vq‡Ki mvwi‡K Kjvg ev Kjvg‡K mvwi‡Z cwieZ©b Ki‡j wbY©vq‡Ki gv‡bi †Kvb cwieZ©b nq bv| 

†hgbÑ 

321

321

321

333

222

111

ccc

bbb

aaa

cba

cba

cba

  

(iii)  wbY©vq‡Ki ỳwU Kjvg ev mvwi ci¯úi ’̄vb wewbgq Ki‡j wbY©vq‡Ki msL¨vgv‡bi wP‡ýi cwieZ©b nq|  

†hgbÑ

111

222

333

333

222

111

cba

cba

cba

cba

cba

cba

  

(iv)  hw` †Kvb wbY©vq‡Ki ỳBwU mvwi ev Kjvg GKB nq ev GKwU Ab¨wUi ¸wYZK nq Z‡e wbY©vq‡Ki gvb k~b¨ n‡e|  

†hgbÑ ,  0
eaa

faa

caa
   0

enaa

fnaa

cnaa
 

(v)  wbY©vq‡Ki †Kvb mvwi ev Kjvg cÖ‡Z¨K f~w³‡K †Kvb msL¨v Øviv ¸Y Ki‡j wbY©vq‡Ki gvb‡KI †mB msL¨v Øviv 
¸Y Ki‡Z nq| 

†hgb Ñ 

333

222

111

cba

cba

cba

A   n‡j 

333

222

111

cbma

cbma

cbma

mA

cba

cba

cba

m 

333

222

111

 

(vi)  †Kvb wbY©vq‡Ki †Kvb GKwU mvwi ev Kjv‡gi f~w³¸‡jv‡K GKB msL¨v Øviv ¸Y  K†i Aci GKwU mvwi ev Kjv†gi 
f~w³¸‡jvi mv‡_ †hvM ev we‡qvM Ki‡j †h wbY©vqK Drcbœ nq Zvi gvb cª_‡gv³ wbY©vq‡Ki gv‡bi mgvb| 

†hgb Ñ 

333

222

111

cba

cba

cba

33333

22222

11111

cmcbnba

cmcbnba

cmcbnba





 

(vii)  hw` †Kvb wbY©vq‡Ki †Kvb Kjvg ev mvwii cÖ‡Z¨K f~w³ ỳwU c‡`i †hvMdj ev we‡qvMdj iƒ‡c cÖKvwkZ nq, 
Z‡e †mB wbY©vqK‡K ỳBwU wbY©vq‡Ki †hvMdj ev we‡qvMdj iƒ‡c cÖKvk Kiv hvq| 

†hgb- 

3333

2222

1111

dcba

dcba

dcba

D







333

222

111

333

222

111

dcb

dcb

dcb

dca

dca

dca

  



D”PZi MwYZ 1g cÎ  BDwbU  GK 

g¨vwUª· I wbY©vqK  c„ôv 11 

GKBfv‡e, 

333

222

111

cba

cba

dba  
=

333

222

111

cba

cba

dba

+

333

222

cba

cba


 

D`vniY 1: 
zyzy

zzxx

yxyx





 Gi gvb wbY©q Kiæb| 

mgvavb: 
zyzy

zzxx

yxyx





 

1g Kjvg †_‡K 2q I 3q Kjv‡gi †hvMdj we‡qvM K‡i cÖ`Ë wbY©vqK 

zyzyzy

zzxzxx

yxyxyx







2

2

zyzz

zzxz

yx




2

2

0
 

2q mvwi †_‡K 3q mvwi we‡qvM K‡i 

zyz

yx

yx

z

zyzz

yx

yx







1

0

0

2

2

0

0

yx

yx
z


 2  

xyzxyzxyxyz 4)2(2)(2   
 

D`vniY 2: อ
67 19 21
39 13 14
81 24 26

อ	Gi gvb wbY©q Kiæb| 

mgvavb: cÖ`Ë wbY©vqK: อ
67 19 21
39 13 14
81 24 26

อ 
 
 

 ൌ อ
67 െ 3ൈ19 19 21
39 െ 3ൈ13 13 14
81 െ 3ൈ24 24 26

อ ൌ อ
10 19 21
0 13 14
9 24 26

อ    )3( 211 ccc   

 
 

 ൌ อ
10 19 21 െ 19
0 13 14 െ 13
9 24 26 െ 24

อ     )( 233 ccc   

 

ൌ อ
10 19 2
0 13 1
9 24 2

อ ൌ 10 ቚ13 1
24 2

ቚ ൅ 9 ቚ19 2
13 1

ቚ 

 ൌ 10ሺ26 െ 24ሻ ൅ 9ሺ19 െ 26ሻ ൌ 10ൈ2 ൅ 9ൈሺെ7ሻ ൌ 20 െ 63 ൌ െ43 
 

D`vniY 3: cÖgvY Kiæb: อ
ܽ ܾ ܿ
ܽଶ ܾଶ ܿଶ

ܽଷ ܾଷ ܿଷ
อ ൌ ܾܽܿሺܽ െ ܾሻሺܾ െ ܿሻሺܿ െ ܽሻ 

 

mgvavb: evg cÿ = อ
ܽ ܾ ܿ
ܽଶ ܾଶ ܿଶ

ܽଷ ܾଷ ܿଷ
อ ൌ ܾܽܿ อ

1 1 1
ܽ ܾ ܿ
ܽଶ ܾଶ ܿଶ

อ 
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 ൌ ܾܽܿ อ
0 0 1

ܽ െ ܾ ܾ െ ܿ ܿ
ܽଶ െ ܾଶ ܾଶ െ ܿଶ ܿଶ

อ  )&( 322211 cccccc   

 ൌ ܾܽܿሺܽ െ ܾሻሺܾ െ ܿሻ อ
0 0 1
1 1 ܿ

ܽ ൅ ܾ ܾ ൅ ܿ ܿଶ
อ ൌ ܾܽܿሺܽ െ ܾሻሺܾ െ ܿሻ ቚ 1 1

ܽ ൅ ܾ ܾ ൅ ܿ
ቚ                         

 

ൌ ܾܽܿሺܽ െ ܾሻሺܾ െ ܿሻሺܾ ൅ ܿ െ ܽ െ ܾሻ ൌ ܾܽܿሺܽ െ ܾሻሺܾ െ ܿሻሺܿ െ ܽሻ= Wvb cÿ (cÖgvwYZ) 
 

D`vniY 4: cÖgvY Kiæb: ቮ
1 1 1
1 ݌ ଶ݌

1 ଶ݌ ସ݌
ቮ ൌ ݌ሺ݌ െ 1ሻଶሺ݌ଶ െ 1ሻ 

 

mgvavb: evgcÿ ൌ ቮ
1 1 1
1 ݌ ଶ݌

1 ଶ݌ ସ݌
ቮ  

 

 ൌ ቮ
1 1 െ 1 1 െ 1
1 ݌ െ 1 ଶ݌ െ ݌
1 ଶ݌ െ 1 ସ݌ െ ଶ݌

ቮ ൌ ቮ
1 0 0
1 ݌ െ 1 ݌ሺ݌ െ 1ሻ
1 ଶ݌ െ 1 ଶ݌ଶሺ݌ െ 1ሻ

ቮ  )&( 233122 cccccc   

 

 ൌ ݌ሺ݌ െ 1ሻሺ݌ െ 1ሻ อ
1 0 0
1 1 1
1 ݌ ൅ 1 ݌ሺ݌ ൅ 1ሻ

อ ൌ ݌ሺ݌ െ 1ሻଶሼ݌ሺ݌ ൅ 1ሻ െ ሺ݌ ൅ 1ሻሽ 

 
 ൌ ݌ሺ݌ െ 1ሻଶሺ݌ଶ ൅ ݌ െ ݌ െ 1ሻ ൌ ݌ሺ݌ െ 1ሻଶሺ݌ଶ െ 1ሻ ൌ Wvbcÿ (cÖgvwYZ) 
 

 
 cv‡VvËi g~j¨vqb 1.4- 

 cÖgvY Kiæb:  

1.  อ
2ܽ 2ܾ ܽ ൅ ܾ
ܾ ൅ ܿ ܽ െ ܿ ܽ
ܾ െ ܿ ܽ ൅ ܿ ܾ

อ ൌ െ2ሺܽ ൅ ܾሻሺܽ െ ܾሻଶ 

	

2. อ
ܽ െ ܾ െ ܿ 2ܽ 2ܽ

2ܾ ܾ െ ܿ െ ܽ 2ܾ
2ܿ 2ܿ ܿ െ ܽ െ ܾ

อ ൌ ሺܽ ൅ ܾ ൅ ܿሻଶ 
 

 

3. อ
1 1 1
ܽ ܾ ܿ

ܽଶ െ ܾܿ ܾଶ െ ܿܽ ܿଶ െ ܾܽ
อ ൌ 0 

 

4. ቮ
െݔଶ ݕݔ ݖݔ
ݕݔ െݕଶ ݖݕ
ݖݔ ݕݔ െݖଶ

ቮ ൌ  ଶݖଶݕଶݔ4

 

5. อ
ܽ ൅ ܾ ൅ 2ܿ ܽ ܾ

ܿ ܾ ൅ ܿ ൅ 2ܽ ܾ
ܿ ܽ ܿ ൅ ܽ ൅ 2ܾ

อ ൌ 2ሺܽ ൅ ܾ ൅ ܿሻଷ 
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6. ቮ
ሺܾ ൅ ܿሻଶ ܽଶ 1
ሺܿ ൅ ܽሻଶ ܾଶ 1
ሺܽ ൅ ܾሻଶ ܿଶ 1

ቮ ൌ െ2ሺܽ ൅ ܾ ൅ ܿሻሺܽ െ ܾሻሺܾ െ ܿሻሺܿ െ ܽሻ 

 

7. ቮ
ሺݍ ൅ ሻଶݎ ଶ݌ ଶ݌

ଶݍ ሺݎ ൅ ሻଶ݌ ଶݍ

ଶݎ ଶݎ ሺ݌ ൅ ሻଶݍ
ቮ ൌ ݌ሺݎݍ݌2 ൅ ݍ ൅  ሻଷݎ

 
 
 

 e¨wZμgx I Ae¨wZμgx g¨vwUª·, eM© g¨vwUª‡·i wecixZ g¨vwUª· wbY©q 
 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 e¨wZμgx I Ae¨wZμgx g¨vwUª‡·i msÁv wjL‡Z cvi‡eb, 
 eM© g¨vwUª‡·i wecixZ g¨vwUª· wbY©q Ki‡Z cvi‡eb, 
 A¨vWR‡q›U g¨vwUª· wbY©q Ki‡Z cvi‡eb| 

 

gyL¨ kã  e¨wZμgx g¨vwUª·, Ae¨wZμgx g¨vwUª·, UªvÝ‡cvR g¨vwUª·, cÖwZmg g¨vwUª·, eM© g¨vwUª· 
 

 
 g~jcvV-  

 

e¨wZμgx g¨vwUª· (Singular Matrix): †Kvb eM© g¨vwU†·i wbY©vq‡Ki gvb k~b¨ n‡j g¨vwUª·wU‡K e¨wZμgx ev 
wms¸jvi g¨vwUª· ejv nq|  

†hgb Ñ 











86

43
A  GKwU wms¸jvi g¨vwUª·| 

†hLv‡b, 02424
86

43





A  

 

Ae¨wZμgx g¨vwUª· (Non Singular Matrix): †Kvb eM© g¨vwUª‡·i wbY©vq‡Ki gvb Ak~b¨ n‡j g¨vwUª·wU‡K 
Ae¨wZμgx ev bb wms¸jvi g¨vwUª· ejv nq| 

†hgbÑ 









43

21
B  GKwU 22  Ae¨wZμgx g¨vwUª· 

†hLv‡b, 264
43

21
  hv Ak~b¨| 

D`vniY ૚: 







 62

32

x
  GKwU e¨wZμgx g¨vwUª· n‡j  ݔ	Gi gvb wbY©q Kiæb| 



I‡cb ¯‹zj GBPGmwm †cÖvMÖvg 

c„ôv 14   evsjv‡`k Dš§y³ wek̂we`¨vjq 
  
   

mgvavb: cÖ`Ë g¨vwUª·wU 
 









 62

32

x
 

myZivs, 0
62

32


 x
 

03).2()6(2  x  
0612  x  

126  x  
2 x  

 

UªvÝ‡cvR g¨vwUª· (Transpose of a Matrix): †Kvb g¨vwUª‡·i mvwi¸‡jv Kjvg I Kjvg¸‡jv mvwi‡Z cwiYZ K‡i 
†h g¨vwUª· cvIqv hvq Zv‡K UªvÝ‡cvR g¨vwUª· ejv nq| A  Gi UªvÝ‡cvR g¨vwUª·‡K TA  Øviv cÖKvk Kiv nq| 

†hgb Ñ A
















 253

650

132
Gi UªvÝ‡cvR g¨vwUª· TA















 

261

553

302
 

 

cÖwZmg g¨vwUª· (Symetric Matrix): †Kvb eM© g¨vwUª· A  Gi †ÿ†Î hw` AAT   nq Z‡e A  †K cÖwZmg 
g¨vwUª· ejv nq| 

†hgb 

















cfg

fbh

gha

A  GwU GKwU cÖwZmg g¨vwUª· †Kbbv, A

cfg

fbh

gha

AT 















  

 

AvB‡Wg‡cv‡U›U g¨vwUª· (Idempotent Matrix): †Kvb eM© g¨vwUª· Gi Rb¨ AA 2  n‡j g¨vwUª·wU‡K 
AvB‡Wg‡cv‡U›U g¨vwUª· e‡j| 

†hgb Ñ 






 


00

11
A  GKwU 22  AvB‡Wg‡cv‡U›U g¨vwUª·| 

A¨vWR‡q›U g¨vwUª· (Adjoint Matrix): †Kvb eM© g¨vwUª· Øviv MwVZ wbY©vqK A  Gi mn¸YK Øviv MwVZ g¨vwUª‡·i 
UªvÝ‡cvR g¨vwUª·‡K A  Gi A¨vWR‡q›U g¨vwUª· ejv nq| A¨vWR‡q›U g¨vwUª·‡K Adj(A) Øviv cÖKvk Kiv nq| 
 

wecixZ g¨vwUª· (Inverse of a Matrix): †Kvb Ae¨wZμgx (Non Singular) g¨vwUª· A Gi  A¨vWR‡q›U g¨vwUª·‡K 
Zvi wbY©vqK A  Gi gvb Øviv fvM K‡i †h g¨vwUª· cvIqv hvq Zv‡K A  g¨vwUª· Gi wecixZ g¨vwUª· ejv nq| Bnv‡K 

1A  Øviv cÖKvk Kiv nq| 

A

Aadj
A

)(1    

D`vniY 2: A





















213

522

401
  Gi wecixZ g¨vwUª· wbY©q Kiæb| 

mgvavb: A





















213

522

401
   Gi wbY©vqK  
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A =  )62(4)154(0)54(1  = 251609   
A  Gi mn¸YK ¸wj, 

954
21

52
11 


A , 19)154(

23

52
12 


A , 462

13

22
13 




A  

 

4)40(
21

40
21 




A , 14122
23

41
22 


A , 1)01(

13

01
23 


A  

 

,880
52

40
31 


A  3)85(

52

41
32 




A ,  202
22

01
33 


A  

T

AAdj















 


238

1144

4199

 =
















 214

31419

849
 

 


















 

214

31419

849

25

11A  

 

D`vniY 3: A
















113

321

210
 Gi wecixZ g¨vwUª· wbY©q Kiæb| 

 

mgvavb: A
















113

321

210
 Gi wbY©vqK, 

 A =  )61(2)91(1)32(0  = 21080   

A  Gi mn¸YK ¸wj, 

132
11

32
11 A , 8)91(

13

31
12 A , 561

13

21
13 A  

 

1)21(
11

21
21 A , 660

13

20
22 A , 3)30(

13

10
23 A  

 

,143
32

21
31 A 2)20(

31

20
32 A , 110

21

10
33 A  

 
T

AAdj























121

361

581

 =





















135

268

111
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2

11


 A






















135

268

141
 

D`vniY 4: ܣ ൌ 










20

11 ܤ , ൌ 










11

12  n‡j cÖgvY Kiæb, 111)(   ABAB  

mgvavb: †`Iqv Av‡Q, A 










20

11
 Ges B 











11

12  

AB 










20

11











11

12
 

 AB 










)1()2(011)2()2(0

)1()1(111)1()2(1
 

 AB 










2020

1112
 













22

23
AB  

)2(22)3( AB  

46 AB  

2 AB  

3,2)2(,2)2(,2 22211211  AAAA  

myZivs, 





















32

22

32

22
T

ABadj  




























 

2

3
1

11

32

22

2

1
)(

1
)( 1 ABadj

AB
AB  

A 202
20

11





 

1,1)1(,0)0(,2 22211211  AAAA  




















10

12

11

02
)(

T

Aadj  





























 

2

1
0

2

1
1

10

12

2

11A  

B 112
11

12





 

2,1,1,1 22211211  AAAA  
























21

11

21

11
)(

T

Badj  
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





















 

21

11

21

11

1

11B  

  11.AB






























2

1
0

2

1
1

21

11  




























)
2

1
).(2()

2

1
).(1(0).2(1.1

)
2

1
).(1()

2

1
).(1(0).1(1.1

 






















1
2

1
1

2

1

2

1
1

 
















2

3
1

11
 

111 .)(   ABAB (cÖgvwYZ) 
 

 
 cv‡VvËi g~j¨vqb 1.5- 

 

1. A ൌ ൥
1 4 3
3 2 2
7 3 5

൩		 Gi TA  gvb wb‡Pi †KvbwU? 
 

(K)	൥
1 3 7
2 2 3
5 2 5

൩		          (L)	൥
1 3 7
2 2 3
3 2 5

൩  (M)	൥
1 3 7
4 2 3
3 2 5

൩	  (N)൥
1 3 7
4 2 5
3 2 3

൩ 

 

2. ቂ݉ െ 3 6
5 ݉ െ 4

ቃ g¨vwUª·wU e¨wZμgx n‡j m Gi gvb wb‡Pi †Kvb `yBwU? 
 

(K)  1,-2  (L) 9, -2  (M) -9,2    (N)-9,-2  

3. 










84

25 t
  GKwU e¨wZμgx g¨vwUª· n‡j  ݔ	Gi gvb wbY©q Kiæb| 

(K)  6   (L) -6   (M) 9    (N)-9 

4. ቂ3 2
2 1

ቃ Gi wecixZ g¨vwUª· wb‡Pi †KvbwU? 
 

(K)	ቂ 1 െ2
െ2 3

ቃ		  (L)	ቂ1 3
2 2

ቃ  (M)ቂെ3 2
2 െ1

ቃ   (N)	ቂെ1 2
2 െ3

ቃ 

5.		 ቂ1 0
0 1

ቃ		g¨vwUª·wU †Kvb cÖK…wZi? 
(K)  A‡f`KNvwZ  (L) cÖwZmg  (M) †¯‹jvi  (N) mgNvwZ 

6. wb‡Pi †KvbwU cÖwZmg g¨vwUª·? 

 (K)	ቂ1 2
2 1

ቃ		 (L)	ቂ1 െ2
2 1

ቃ	 (M)	ቂ 1 0
െ1 0

ቃ	 (N) ቂ2 3
4 5

ቃ 

7. †`Lvb †h, ܣ ൌ ൥
2 െ3 െ5
െ1 4 5
1 െ3 െ4

൩  GKwU AvB‡Wg‡cv‡U›U g¨vwUª·| 
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 †μgvi wbq‡gi mvnv‡h¨ GKNvZ wewkó mgxKiY †Rv‡Ui mgvavb 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 †μgv‡ii wbqg wK Zv e¨vL¨v Ki‡Z cvi‡eb| 
 †μgv‡ii wbq†gi mvnv‡h¨ GKNvZ wewkó mgxKiY †Rv‡Ui mgvavb wbY©q Ki‡Z cvi‡eb| 

 

gyL¨ kã  †μgv‡ii wbqg, mgxKiY †RvU  
 

 
 g~jcvV-  

 

wbY©vq‡Ki mvnv‡h¨ GKNvZ wewkó mgxKiY †Rv‡Ui mgvavb wbY©q: 
†μgv‡ii wbqg (Cramer’s Rule):  
g‡b Kiæb, (i)...........111 cybxa   

 (ii)...........222 cybxa   
GKwU mgxKiY †RvU-  

)iii.(..........)i( 2121212 bcybbxbab   
)iv.(..........)ii( 1221121 bcybbxbab   

21121221 )()iv()iii( cbcbbabax   

  hLb 0,

22

11

22

11

1221

2112 



 D
D

D

ba

ba

bc

bc

baba

cbcb
x x

 
GKB c×wZ‡Z wÎPjK wewkó mgxKiY †Rv‡Ui mgvavb cvIqv hvq|  

)i.(..........1111 dzcybxa   
)ii.(..........2222 dzcybxa   
)iii.(..........3333 dzcybxa   

mgvavb: 

















333

222

111

cba

cba

cba

D  , 

















333

222

111

cbd

cbd

cbd

Dx , 

















333

222

111

cda

cda

cda

Dy  Ges 

















333

222

111

dba

dba

dba

Dz  

D

D
x x , 

D

D
z

D

D
y zy   Ges ,

 we:`ª: 0D n‡j mgxKiY †Rv‡Ui mgvavb _vK‡e bv ev AmsL¨ mgvavb _vK‡e hv GB m~‡Îi mvnv‡h¨ mgvavb wbY©q 
Kiv hvq bv| 
 

D`vniY 1: wbY©vq‡Ki mvnv‡h¨ mgvavb Kiæb, 432  yx  
7 yx  
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mgvavb: 432  yx  
7 yx  

532
11

32



D  

25214
17

34



xD  

10414414
71

42
yD  

5
5

25






D

D
x x  2

5

10
, 


  

D

D
y y     

 wb‡Y©q mgvavb )2,5(),( yx  
 

D`vniY 2: wbY©vq‡Ki mvnv‡h¨ mgvavb Kiæb, 
1 zyx  

22  zyx  
02  zyx  

mgvavb:  1 zyx  
22  zyx  
02  zyx  

1113)21(1)12(1)14(1

211

121

111

D  

1243)02(1)04(1)14(1

210

122

111

xD  

1214)20(1)12(1)04(1

201

121

111

yD  

1122)21(1)20(1)20(1

011

221

111

zD  

1
1

1


D

D
x x  1

1

1
,   

D

D
y y

 
1

1

1
, 


  

D

D
z z  

 

 
 cv‡VvËi g~j¨vqb 1.6- 

 

eû wbe©vPwb cÖkœ: 
wb‡Pi Z‡_¨i Av‡jv‡K (1 െ 3ሻ	bs cÖ‡kœi DËi w`b: 

ܣ	 ൌ อ
4 െ2 0
3 3 െ4
1 1 2

อ 
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1.	1g mvwi I 2q Kjvg Gi Abyivwki gvb †KvbwU? 
(K)െ8	   (L)	8	   (M) െ9	   (N)	9 

2.	3q mvwi I 3q Kjvg Gi Abyivwki gvb †KvbwU? 
(K)11	   (L)	20	   (M) 18	   (N)െ10 

3.  wbY©vqK |ܣ| Gi gvb †KvbwU?  
(K)	65	   (L)െ65	  (M) 56	   (N)െ56 

 

m„Rbkxj cÖkœ: 

ܣ		.4 ൌ ቂ1 2 3
4 5 6

ቃ , ܤ ൌ ൥
4
6
െ1

൩ , ܥ ൌ  6521   

(K)  Dc‡ii g¨vwUª·¸wji Av‡jv‡K ܤܣ Gi gvb wbY©q Kiæb| 
(L) ܥܤܣ	 Gi gvb wbY©q Kiæb Ges  
(M) †`Lvb †h, ሺܤܣሻܥ ൌ  ሻܥܤሺܣ

ܣ		.5 ൌ ൥
1 2 3
െ2 5 െ1
2 3 4

൩	Ges	ܤ ൌ ൥
െ1 5 3
7 െ2 െ1
2 0 3

൩  

(K) ்ܣ I 	ܶܤ Gi gvb wbY©q Kiæb| 
(L) ܤܣ	 Gi gvb wbY©q Kiæb Ges  
(M) †`Lvb †h, ሺܤܣሻ் ൌ ሺܣܤሻ் 

ܣ 	.6 ൌ ൥
3 െ4 2
െ2 1 0
െ1 െ1 1

൩ Ges ܤ ൌ ൥
ݔ 2 െ2
ݕ 5 െ4
ݖ 7 െ5

൩ 

(K) ܤܣ ൌ ,ݔ n‡j	ଷܫ ,ݕ  |m¤̂wjZ mgxKiY MVb Kiæb ݖ
(L) 	ݔ, ,ݕ  |g¨vwUª·wU ‰Zwi Kiæb ܤ Gi gvb †μgvi c×wZ‡Z wbY©q Kiæb Ges  ݖ
(M) ܤܣ wbY©q Kiæb Ges ܣ I ܤ	Gi g‡a¨ m¤úK© wbiƒcY Kiæb| 
 
 

  DËigvjv- 
 

cv‡VvËi g~j¨vqb 1.1 
1. (L)  2.(N)         3. (N)  
 

cv‡VvËi g~j¨vqb 1.2 
1. ሺ݅ሻ	ቂെ13 െ3 18

4 17 0
ቃ   ሺ݅݅ሻ ቂ 5 െ3 െ1

െ1 1 7
ቃ ሺ݅݅݅ሻ ቂ 3 1 െ5

െ1 െ5 െ1
ቃ    

2.   ቂെ13 െ3 18
4 17 0

ቃ    5.	ܤܣ ൌ ቂ16 െ9
െ2 െ5

ቃ Ges ܣܤ ൌ ቂ4 24
5 7

ቃ  
 

cv‡VvËi g~j¨vqb 1.5 
1. M   2.L   3. L  4. N   5. L 6. (K) 
 

cv‡VvËi g~j¨vqb 1.6 
1. K   2. M  3. N  4. 5.  
 



 

 

 
eûc`x I eûc`x mgxKiY 3 

BDwbU  

 
 

f‚wgKv  

eûc`x GK ai‡bi exRMvwYwZK ivwk| Giƒc ivwk‡Z GK ev GKvwaK c` _vK‡Z cv‡i| eûc`xi wewfbœ c`¸‡jv 

GK ev GKvwaK Pj‡Ki ïaygvÎ abvZ¥K c~Y©msL¨K NvZ I aª“e‡Ki ¸Ydj Øviv MwVZ| eZ©gvb BDwb‡U eûc`x I 

eûc`x mgxKiY m¤ú‡K© Av‡jvPbv Kiv n‡e| 
 
D‡Ïk¨ 
 GB BDwbU †k‡l Avcwb- 

0 eûc`x m¤ú‡K© Rvb‡Z Ges eûc`xi NvZ wbY©q Ki‡Z cvi‡eb| 
0 eûc`x mgxKi‡Yi NvZ wbY©q Ges g~j m¤ú‡K© Ávb AR©b Ki‡eb| 

0 g~j I mn‡Mi g‡a¨ m¤úK© wbY©q Ges Zv cÖ‡qv‡M `¶Zv AR©b Ki‡eb| 
0 g~‡ji cÖK…wZ wbY©‡q `¶Zv AR©b Ki‡eb| 
0 wØNvZ mgxKi‡Y g~j †`Iqv _vK‡j Zvi mvnv‡h¨ mgxKiY MV‡bi `¶Zv AR©b Ki‡eb| 

0 `ywU wØNvZ mgxKi‡Yi mvaviY g~j _vKvi kZ© wbY©q Ges Zv cÖ‡qv‡Mi `¶Zv AR©b Ki‡Z cvi‡eb| 
0 wØNvZ I wÎNvZ mgxKi‡Yi g~‡ji cÖwZmg ivwki gvb wbY©q I Zv cÖ‡qv‡Mi `¶Zv AR©b Ki‡eb| 

        MD. SAIFUL ABEDIN
Junior Instructor (Mathematics)
            Math - 1 (25911)
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 1 cvV 
 
eûc`x I Zvi NvZ 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 
  exRMvwYwZK ivwk I eûc`x Kx ej‡Z cvi‡eb, 

  eûc`xi NvZ Kx ej‡Z cvi‡eb, 
  exRMvwYwZK ivwk I eûc`xi g‡a¨ m¤úK© eY©bv Ki‡Z cvi‡eb| 

 
 

  

exRMvwYwZK ivwk t 
exRMwY‡Z k~b¨mn abvZ¥K I FYvZ¥K mKj msL¨v e¨eüZ nq| exRMwY‡Z wbw ©̀ó gv‡bi msL¨v QvovI
a, b, c, x, y, z, α, β - - - - - - -  cÖf…wZ eY©gvjvi A¶img~n Awbw ©̀ó msL¨vgv‡bi cÖZxKiƒ‡c e¨eüZ
nq|  

GK ev GKvwaK msL¨v I msL¨v wb‡ ©̀kK cÖZxK‡K †hvM, we‡qvM, ¸Y, fvM, NvZ ev g~j wP‡ýi †h †Kvb GKwU A_ev 

GKvwa‡Ki mvnv‡h¨ A_©enfv‡e mshy³ Ki‡j †h bZzb msL¨v wb‡ ©̀kK cÖZx‡Ki m„wó nq, Zv‡K exRMvwYwZK ivwk 

(Algebraic expression) ev ms‡¶‡c ivwk ejv nq| GLv‡b msL¨v ej‡Z ev —̄e msL¨v‡KB eySvq| †hgb-3x, 2x+3az, 

5x4 +2x2–7, x+y–7, 
3

x3+5 , (2x–y)2+ z , 
x–5

x2+2x–5
  , 1 + 

1

1+ 
1
x

    BZ¨vw` cÖ‡Z¨‡KB GK GKwU exRMvwYwZK 

ivwk| GB D`vnviY¸‡jv‡Z x nj PjK| 

eûc`x (Polynomial) t 

eûc`x we‡kl ai‡bi exRMvwYwZK ivwk| Giƒc ivwk‡Z GK ev GKvwaK c` _v‡K Ges c`¸‡jv GK ev GKvwaK 

Pj‡Ki ïaygvÎ abvZ¥K c~Y©mvswL¨K NvZ I aª“e‡Ki ¸Ydj nq| †hgb, 2x–3, 4x2–3x+7, x2–3xy+4y2, x3–

3x2y+xy2+2y7 BZvw`  cÖ‡Z¨‡KB GK GKwU eûc`x| GLv‡b x, y nj PjK| eûc`x‡Z PjK Øviv fvM Kiv hvq bv| 

A_©vr PjK KLbI n‡i Ae ’̄vb Ki‡Z cv‡i bv|  

†hgb, 2x  – 
3
x  + 5, 

x2–3x+2
x–3   , x2–3x+1   GB exRMvwYwZK ivwk¸‡jv eûc`x bq| 

 

eûc`x A‡bK ai‡bi n‡Z cv‡i| †hgb, GK Pj‡Ki eûc`x, ỳB Pj‡Ki eûc`x BZ¨vw`| ïaygvÎ GKwU PjK Øviv 

MwVZ eûc`x‡K GK Pj‡Ki eûc`x ejv nq| ỳwU PjK Øviv MwVZ eûc`x‡K wØPj‡Ki eûc`x ejv nq| 

ai“b, x GKwU PjK| Zvn‡j ax+b, ax2+bx+c, ax3+bx2+cx+d BZ¨vw` AvKv‡ii ivwk‡K GKwU PjK x Gi eûc`x 

ejv hvq, †hLv‡b a, b, c, d BZ¨vw` aª“eK ev msL¨v wb‡ ©̀k K‡i| 

Abyiƒcfv‡e, x2–2xy+3y2 GKwU wØPjK eûc`x| G‡¶‡Î PjKØq nj x Ges y| 

Avevi x2–2xy+3z2–4xyz nj GKwU wZb Pj‡Ki eûc`x| G‡¶‡Î PjKÎq nj x, y, z.  
 

eûc`x we‡kl ai‡bi exRMvwYwZK ivwk| Giƒc ivwk‡Z GK ev GKvwaK c` _v‡K Ges c`¸‡jv GK ev GKvwaK 
Pj‡Ki ïaygvÎ abvZ¥K c~Y©mvswL¨K NvZ I aª“e‡Ki ¸Ydj nq|  

 

eûc`xi NvZ (Degree of a Polynomial) 
eûc`xi msÁv †_‡K Avgiv ej‡Z cvwi, ao, a1, a2, - - - - - an  aª“eK (msL¨v) n‡j 

aox
n + a1x

n–1+a2x
n–2 + - - - - - +an GKwU eûc`x hvi PjK x.  

GLb ao ≠ 0 n‡j cÖ`Ë eûc`x‡Z x PjKwUi m‡e©v”P NvZ n.  



VKef k´go k©   

BDwbU wZb c„ôv-69  

myZivs aoxn+a1xn–1+a2xn–2+ - - - - - +an, †hLv‡b ao, a1, a2, - - - - an aª“eK Ges ao≠0 GKwU n NvZwewkó 
eûc`x| 
GK Pj‡Ki †Kvb eûc`x‡Z Pj‡Ki e„nËg NvZB H eûc`xi NvZ wb‡ ©̀k K‡i| 
†hgb, x4+3x2+2x+3 GB eûc`xwU GKwU gvÎ PjK x Gi eûc`x| GLv‡b PjK x Gi m‡e©v”P NvZ 4| 
myZivs x4+3x2+2x+3 eûc`xi NvZ 4| 
 
D`vniY t 

eûc`x eûc`xi NvZ 

x3–3x2+2 3 

x9+2 9 

3x+2 1 

4 0 

 
D‡j−L¨ †h †Kvb aª“e‡Ki NvZ 0, †Kbbv hw` c GKwU aª“eK nq, Zvn‡j c †K cx° †jLv hvq (KviY x°=1)| G‡¶‡Î x 
Gi NvZ 0 (k~b¨)| myZivs c aª“eKwUi NvZ k~b¨| 
GKvwaK PjKwewkó eûc`xi NvZ wbY©‡qi wbqgwU GKUz wfbœ| 
axmyn †Kvb eûc`xi GKwU c` n‡j (m+n) †K H c‡`i NvZ e‡j| GKvwaK PjKwewkó eûc`xi †Kvb c‡`i 
D”PZg NvZ‡K eûc`xi NvZ e‡j| wb‡P D`vniY w`‡q welqwU Av‡jvPbv Kiv n‡jv t 
g‡b Ki“b, x2+2xy2+5y GKwU eûc`x| Gi PjKØq nj x Ges y| 
 GLv‡b 1g c` nj x2, Gi NvZ =2  
 wØZxq c` 2xy2, Gi NvZ = 1+2 = 3  
 Z…Zxq c` 5y, Gi NvZ = 1  

†m‡nZz eûc`x‡Z c`¸‡jvi wewfbœ Nv‡Zi g‡a¨ m‡e©v”P NvZ 3, myZivs eûc`xi NvZ =3.  

 

 

 

Abykxjbx-3.1 

1. wb‡Pi †KvbwU eûc`x Ges †KvbwU eûc`x bq KviYmn wjLyb t 

 (i) x2–3x+2,  (ii) x
2–3
x+1    (iii) 6x3– 2 x + 

1
3   

 (iv) 2 x – 
3

x2
  + 5  (v) 3x2–2xy+y2  

 (vi) x2–3x+1   
 

2. wbæwjwLZ eûc`x¸‡jvi cÖ_g, wØZxq I Z…Zxq c‡`i NvZ †ei Ki“b t 
 (i) 3x5–6x3+5  
 (ii) 6x4y2 – 3xy3  
 (iii) 5x + 2y+3y2  
 

3. wbæwjwLZ eûc`x¸‡jvi NvZ wbY©q Ki“b t 
 (i) 5x3y – 2xy – x3y2 – 2x3  
 (ii) 3x4–2x3–4x2+9  
 (iii) 3x2–4x+xy9+x2y3z10  
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 2 cvV 
 
eûc`x mgxKiY 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  eûc`x mgxKiY Kx Rvb‡Z cvi‡eb, 
  eûc`x mgxKi‡Yi NvZ wbY©‡qi `¶Zv AR©b Ki‡eb 
  eûc`x mgxKi‡Yi g~‡ji aviYv jvf Ki‡eb| 

 
 

 

g‡b Ki“b, f(x) = aoxn + a1xn–1 + a2xn–2+ - - - - - - +an, †hLv‡b ao, a1, a2, ------, an aª“eK Ges
ao ≠ 0.  
hw` f(x) = 0 A_©vr aoxn+a1xn–1+a2xn–2 + - - - - +an = 0 .........(i) nq Zvn‡j (i) bs †K GKwU
eûc`x mgxKiY ejv nq| 

(i) bs mgxKi‡Y x Gi m‡e©v”P NvZ n, myZivs eûc`x mgxKiYwUi NvZ n| GLv‡b ao †K gyL¨ mnM e‡j| 
 

x Gi †h mKj gv‡bi Rb¨ (i) bs eûc`x mgxKiYwU wm× nq A_©vr eûc`xi gvb k~b¨ nq, H gvb¸‡jv‡K eûc`x 
mgxKi‡Yi g~j (root) ejv nq| 
 
D`vniY-1 : x3–6x2+11x–6 = 0 GKwU eûc`x mgxKiY| GLv‡b x Gi m‡e©v”P NvZ 3| myZivs GB eûc`x 

mgxKi‡Yi NvZ nj 3| 
 2: 4x4 – 25x3+50x2–35x+6=0 GKwU eûc`x mgxKiY| x Gi m‡e©v”P NvZ 4 nIqvq, GwU GKwU PZzN©vZ 

eûc`x mgxKiY| x = 1, 2, 3, 1
4
  Gi Rb¨ GB eûc`xi gvb k~b¨ nq| myZivs GB eûc`x mgxKi‡Yi 

g~j¸‡jv nj t 1, 2, 3, 14   

D‡j−L¨, eûc`x mgxKiY f(x) = 0 Gi GKwU g~j a n‡j f(a) = 0 n‡e| 
 
fvM‡kl Dccv`¨ t hw` †Kvb eûc`x f(x) †K x–a Øviv fvM Kiv nq, Zvn‡j fvM‡kl n‡e f(a).  
cÖgvY t GLv‡b fvRK (x–a) Gi NvZ 1.  
 myZivs f(x) †K (x–a) Øviv fvM Ki‡j fvMdj nq 0 (k~b¨) n‡e A_ev Ak~b¨ aª“eK n‡e| 
 aiv hvK&, fvM‡kl R Ges fvMdj Q(x)  
 GLb, fv‡Mi wbqg Abymv‡i mKj x Gi Rb¨ f(x) = (x–a) Q(x) + R ----------- (i)  
 (i) bs mgxKi‡Y x = a ewm‡q cvB, 
      f(a) = (a–a) Q(x) + R 
 ev,  f(a) = 0.Q(x) + R = R 
 ∴  f(a) = R (fvM‡kl) 
 myZivs f(x) †K (x–a) Øviv fvM Ki‡j fvM‡kl n‡e f(a)| (cÖgvwYZ) 
 
Drcv`K Dccv`¨ t hw` a, eûc`x mgxKiY f(x) Gi GKwU g~j nq, Z‡e x–a eûc`x f(x) Gi GKwU Drcv`K n‡e| 
cÖgvYt †h‡nZz, a eûc`x mgxKiY f(x) = 0 Gi GKwU g~j, myZivs a mgxKiYwU‡K wm× K‡i A_©vr f(a) = 0.  
AZGe, fvM‡kl Dccv`¨ †_‡K cvB, 
 f(x) = (x–a) Q(x) + f(a)  
 myZivs f(x) = (x–a) Q(x)  †h‡nZz f(a) = 0  
 AZGe, f(x) eûc`x (x–a) Øviv wefvR¨| 
 myZivs (x–a), f(x) Gi GKwU Drcv`K| (cÖgvwYZ) 
 
Dccv`¨ t n NvZ wewkó eûc`x mgxKi‡Yi n msL¨K g~j Av‡Q| 
cÖgvY t g‡b Ki“b,  
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  f(x) = aox
n + a1x

n–1 + a2x
n–2 + - - - - - +an = 0  

Avevi ai“b, f(x) = 0 mgxKi‡Yi GKwU g~j α1.  
myZivs f(x) eûc`wU x–α1 Øviv wbt‡k‡l wefvR¨ n‡e Ges fvMdj GKwU ALÛ dvskb n‡e hvi NvZ n‡e n–1| 
fvMdjwU hw` g1(x) nq Z‡e-  
 f(x) = (x–α1) g1(x) ----------------- (1)  
 
Avevi g1(x) = 0 mgxKi‡Yi GKwU g~j α2 n‡j (x–α2) Øviv g1(x) wbt‡k‡l wefvR¨ n‡e Ges fvMdj GKwU ALÛ 

dvskb n‡e hvi NvZ n–2  
fvMdjwU hw` g2(x) nq Z‡e g1(x) = (x–α2) g2(x) - - - - - - - (2)  
(1) bs (2) bs mgxKiY †_‡K cvB, f(x) = (x–α1) (x–α2) g2(x)  
Abyiƒcfv‡e AMÖmi n‡j f(x) Gi n msL¨K Drcv`K cvIqv hv‡e| 
AZGe, Avgiv cvB, f(x) = (x–α1) (x–α2) - - - - - - - (x–αn)  
GLb x = α1, α2, - - - - - -, αn emv‡j f(x) = 0 n‡e| 
myZivs f(x) = 0 mgxKi‡Yi n msL¨K g~j Av‡Q| (cÖgvwYZ) 
 
D`vniY-1 : f(x) = x3–8x2+6x+60 eûc`x‡K x+2 Øviv fvM Ki‡j fvM‡kl KZ n‡e? 
mgvavb t GLv‡b x+2 = x – (–2)  
 Avgiv Rvwb, f(x)  †K x–a Øviv fvM Ki‡j fvM‡kl n‡e f(a).  
 ∴ fvM‡kl = f(–2)   †h‡nZz G‡¶‡Î a = – 2  
  = (–2)3 –8(–2)2 + 6 (–2) + 60 

  = –8–8∞4–12+60 
  = –52 + 60 = 8  
 
D`vniY-2 :  cÖgvY Ki“b, g(x) = 2x3–5x2+6x–3 eûc`xi GKwU Drcv`K x–1.  
mgvavb t Avgiv Rvwb, x–a, f(x) Gi GKwU Drcv`K n‡e hw` f(a) = 0 nq| 
 ∴  g(1) = 2(1)3 –5(1)2 + 6(1) – 3 
  = 2 – 5 + 6 – 3 = 8 – 8 
  = 0  
 myZivs (x–1), g(x)- Gi GKwU Drcv`K| (cÖgvwYZ) 
 

 

 

 

Abykxjbx-3.2 

1. hw` f(x) = 5x3 + 6x2 – ax + 6 †K x–2 Øviv fvM Ki‡j fvM‡kl 6 nq, Z‡e a Gi gvb wbY©q Ki“b| 

2. hw` f(x) = 2x3–5x2+7x–6 nq, Z‡e f(x) †K x–2 Øviv fvM Ki‡j †h fvM‡kl _v‡K Zv fvM‡kl Dccv‡`¨i 
mvnv‡h¨ wbY©q Ki“b| 

3. x4–5x3+7x2–a eûc`xi GKwU Drcv`K x–2 n‡j, cÖgvY Ki“b a = 4.  

4. wb‡Pi eûc`x mgxKiYwUi NvZ, g~‡ji msL¨v KviYmn D‡j−L Ki“b t 

 x4 + 7x3 – 9x2 + 23x + 6  
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 3 cvV 
 
g~j I mn‡Mi m¤úK© 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 
  g~j I mn‡Mi g‡a¨ m¤úK© Rvb‡Z cvi‡eb, 
  G‡`i ga¨Kvi m¤úK© cÖ‡qv‡Mi `¶Zv AR©b Ki‡eb| 

 
 

 

g‡b Ki“b, ax2 + bx + c = 0 mgxKi‡Yi g~jØq α Ges β  
GLb ax2 + bx + c = 0  

ev, x2 + ba  x + 
c
a  = 0, †h‡nZz Dfq c¶‡K a Øviv fvM Kiv n‡q‡Q| 

G‡¶‡Î α, β g~j nIqvq (x–α) Ges (x–β), x2 + ba  x + 
c
a  Gi ỳwU Drcv`K| 

AZGe, x2 + ba  x + 
c
a  = (x–α)(x–β)  

ev, x2 + ba  x + 
c
a  = x

2 – (α+β)x + αβ --------------(1)  

(1) bs Gi Dfq c¶ †_‡K mnM mgxK…Z K‡i cvB, 

 – (α+β) = 
b
a   Ges  αβ = ca   

 A_©vr  α+β = – ba  Ges αβ = ca   

 ∴   α+β = (−1) 
b
a  , αβ = (–1)

2 
c
a   

 
Avevi g‡b Ki“b, ax3 + bx2 + cx + d = 0 mgxKi‡Yi g~jÎq α, β, γ  
 ∴   ax3 + bx2 + cx + d = 0  

 ev,  x3 + ba  x
2 + 

c
a  x + 

d
a  = 0  

 ¯úóZB, (x–α), (x–β) Ges (x–γ); x3 + ba  x
2 + 

c
a  x + 

d
a  Gi Drcv`K n‡e| 

myZivs x3 + ba  x
2 + 

c
a  x + 

d
a  = (x–α)(x–β)(x–γ)  

 ev, x3 + ba  x
2 + 

c
a  x + 

d
a  = x

3–(α+β+γ)x2+ (αβ+βγ+γα)x – αβγ -------(2)  

 
(2) bs Gi Dfq c¶ †_‡K mnM mgxK…Z K‡i cvB, 

 – (α+β+γ) = 
b
a  ,  αβ+βγ+γα = 

c
a ,  – αβγ = 

d
a   

 A_©vr α+β+γ = – ba  ,  αβ+βγ+γα = 
c
a ,  αβγ = – 

d
a  

 ∴  α+β+γ = (–1) 
b
a ,  αβ+βγ+γα = (–1)2 

c
a  ,  αβγ = (–1)3 

d
a   

  
Abyiƒcfv‡e †`Lv‡bv hvq †h,  
 aox

n + a1x
n–1 + a2x

n–2+- - - -- + an = 0 mgxKi‡Yi g~j¸‡jv  
 α1, α2, α3, - - - - - - - , αn n‡j 
 g~j¸‡jvi †hvMdj = α1 + α2 + - - - - - - + αn 

   = ∑ α1 = (–1) 
a1
ao
  = – 

a1
ao
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cÖ‡Z¨Kevi `ywU K‡i g~j w`‡q ¸Y K‡i cÖvß ¸Ydj¸‡jvi †hvMdj = ∑ α1α2 = (–1)2 
a2
aο
  = 

a2
ao
    

 GKBfv‡e, ∑ α1α2α3 = (–1)3 
a3
ao
  = – 

a3
ao
   

me¸‡jv g~‡ji GK‡Î ¸Ydj, α1α2 - - - - - - αn = (–1)n 
an
ao
   

 
Abywm×vš— t Dc‡iv³ Av‡jvPbv †_‡K wjLv hvq, ax2 + bx + c = 0 wØNvZ mgxKi‡Yi 

 g~jØ‡qi †hvMdj = – ba  = –  
x Gi mnM
x2 Gi mnM  

 g~jØ‡qi ¸Ydj = ca  =  
x ewR©Z c` ev Ab‡c¶ c`

x2 Gi mnM   

ax2 + bx + c = 0 wØNvZ mgxKi‡Yi 

 g~jØ‡qi †hvMdj = – ba  = –  
x Gi mnM
x2 Gi mnM  

 g~jØ‡qi ¸Ydj = ca  =  
x ewR©Z c` ev Ab‡c¶ c`

x2 Gi mnM   

 
D`vniY-1 : 5x2 – 17x + 9 = 0 mgxKi‡Yi g~j `ywU α, β n‡j α+β Ges αβ Gi gvb wbY©q Ki“b| 
mgvavb t cÖ`Ë mgxKiY 5x2 – 17x + 9 = 0  

 ∴ g~jØ‡qi †hvMdj α+β = –  
x Gi mnM
x2 Gi mnM  

            = – 



–17

5   = 
17
5    

 g~jØ‡qi ¸Ydj, αβ = 
Ab‡c¶ c`
x2 Gi mnM   

     = 
9
5   

 myZivs α+β = 175    Ges αβ = 95   

 
D`vniY-2 :  x4+5x3+3x+9 = 0 mgxKi‡Yi g~j¸‡jv a, b, c, d n‡j ∑a, ∑abc Ges abcd Gi gvb wbY©q Ki“b| 
mgvavb t cÖ`Ë mgxKiY, x4 + 5x3 + 3x + 9 = 0  
 AZGe, x4 + 5x3 + 0.x2 + 3x + 9 = 0  
 [ x Gi kw³i †Kvb c` bv _vK‡j Zvi mnM 0 (k~b¨) ai‡Z nq| ] 

myZivs ∑a = (–1) 
5
1  = – 5, 

 ∑abc = (–1)3 
0
1  = 0 

 abcd = (–1)4 
9
1  = 9 

 ∴  ∑a = –5,  ∑abc = 0,  abcd = 9  
 

D`vniY-3 : †Kvb eûc`x mgxKi‡Yi g~j¸‡jv 12 , 2, –3 n‡j mgxKiYwU wbY©q Ki“b| 

mgvavb t †m‡nZz eûc`x mgxKi‡Yi g~jÎq 12 , 2, –3  myZivs mgxKiYwU n‡e, 

     



x – 
1
2  (x–2)  {x – (–3)} = 0  
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 ev, 



2x–1

2  (x–2) (x+3)  = 0  

 ev,  (2x–1) (x–2) (x+3) = 0  
 ev,  (2x–1) (x2+3x–2x–6) = 0  
 ev,  (2x–1) (x2+x–6) = 0  
 ev, 2x3+2x2–12x–x2–x+6 = 0  
 ev, 2x3+x2–13x+6 = 0  
 

 

 

 

Abykxjbx-3.3 

 
1. px2+qx+r = 0 mgxKi‡Yi g~jØq α, β n‡j α+β Ges αβ Gi gvb wbY©q Ki“b| 
2. x3+px2+qx+r = 0 mgxKi‡Yi g~jÎq α, β, γ n‡j ∑α, ∑αβ Ges αβγ Gi gvb KZ? 
3. x2–6x+p = 0 mgxKi‡Yi g~jØq a, b n‡j a+b Ges ab Gi gvb KZ? 

4. GKwU mgxKi‡Yi wZbwU g~j 4, – 32  , –2 n‡j mgxKiYwU wbY©q Ki“b| 

5. 3x2 + bx – 12 = 0 mgxKiYwUi g~jØ‡qi Aš—i 4 n‡j, b Gi gvb wbY©q Ki“b| 
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 4 cvV 
 wØNvZ mgxKi‡Yi g~‡ji cÖK…wZ 

 

 

D‡Ïk¨  

 GB cvV †k‡l Avcwb- 
  wØNvZ mgxKi‡Yi g~‡ji cÖK…wZ wbY©‡q `¶Zv AR©b Ki‡eb| 

  mgxKiY mgvavb bv K‡iB mgxKi‡Yi g~j¸‡jv m¤^‡Ü aviYv wb‡Z cvi‡eb| 
 

 

wØNvZ mgxKi‡Yi g~‡ji cÖK…wZ t 
ax2 + bx + c = 0 GKwU wØNvZ mgxKiY †hLv‡b a + 0 Ges a, b, c cÖ‡Z¨‡K ev —̄e msL¨v| 
ax2 + bx + c = 0 mgxKiYwU mgvavb K‡i cvIqv hvq,  

 x = 
–b ± b2–4ac

2a
  

A_©vr mgxKiYwUi g~j ỳwU α, β n‡j  

 α = 
–b + b2–4ac

2a
  ,  β = 

–b – b2–4ac
2a

   

GLv‡b b2–4ac ivwkwU ỳwU mgvav‡bB eM©g~j wP‡ýi wfZ‡i Aew ’̄Z| (b2–4ac) Gi gvb ch©v‡jvPbv Ki‡jB wØNvZ 
mgxKi‡Yi g~j `yywUi cÖK…wZ Rvb‡Z cviv hvq| GRb¨ (b2–4ac) †K cÖ`Ë wØNvZ mgxKiYwUi wbðvqK ev wbi“cK 
(discriminant) ejv nq| 
 
hw` a, b, c ev —̄e ivwk nq, Zvn‡j wØNvZ mgxKiYwU mgvavb bv K‡iI (b2–4ac) wbðvqKwU Øviv mgxKiYwU g~‡ji 
cÖKwZ Rvbv hvq| wb‡æ G wel‡q Av‡jvPbv Kiv nj t 

1| hw` b2– 4ac = 0 nq A_©vr b2 = 4ac nq, Z‡e g~j ỳwU – b
2a
  Ges – b

2a
 | GLv‡b g~j ỳwU ev —̄e Ges mgvb| 

myZivs α = β = – b
2a
   

2| hw` b2– 4ac abvZ¥K, A_©vr b2 –4ac>0 ev, b2>4ac nq, Z‡e b2–4ac  ev —̄e msL¨v n‡e| myZivs, G‡¶‡Î 
g~j ỳwU ev —̄e I Amgvb n‡e| 

 
3| hw` b2– 4ac FYvZ¥K nq, A_©vr b2– 4ac<0 ev, b2<4ac nq, Z‡e g~j ỳwU RwUj msL¨v n‡e| G‡¶‡Î Giv 

hyMjiƒ‡c Avm‡e| g~j `ywU Amgvb n‡e| 
 
4| hw` b2– 4ac GKwU c~Y©eM© msL¨v nq, Z‡e mgxKi‡Yi g~j ỳwU g~j` Ges Amgvb n‡e| 
 
Dc‡ii Av‡jvPbv wb‡P ms‡¶‡c †`qv nj t 
ax2 + bx + c = 0 mgxKi‡Y a, b, c ev —̄e I g~j` n‡j Gi g~j `ywU  
1| ev —̄e I mgvb n‡e, hw`  b2 – 4ac = 0 nq| 
2| ev —̄e I Amgvb n‡e, hw` b2 – 4ac>0 nq| AwaKš—z b2– 4ac GKwU c~Y©eM© msL¨v n‡j g~j `ywU g~j` I 

Amgvb n‡e| 
3| RwUj I Amgvb n‡e, hw`  b2 – 4ac<0 nq| 
 

D`vniY-1 : 2x2 + 6x + 5 = 0 mgxKiYwUi wbðvqK †ei Ki“b Ges g~‡ji cÖK…wZ wbY©q Ki“b| 
mgvavb t †`qv Av‡Q, 
  2x2 + 6x + 5 = 0  
 AZGe, wbðvqK  = (6)2 – 4.2.5 
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    = 36 – 40 

    = – 4 

 myZivs wbðvqK  = – 4  
†h‡nZz wbðvqK GKwU we‡qvM‡evaK msL¨v, AZGe cÖ`Ë mgxKi‡Yi g~j ỳwU RwUj (Aev —̄e) Ges Amgvb n‡e|  
 

D`vniY-2 :  cÖgvY Ki“b †h, (a+b)x2 – (a+b+c) x + c
2
  = 0 mgxKi‡Yi g~jØq me©`vB ev —̄e n‡e| 

mgvavb t cÖ`Ë mgxKiYwU, (a+b)x2 – (a+b+c)x + c
2
  = 0  

myZivs cÖ`Ë mgxKi‡Yi wbðvqK = {–(a+b+c)}2 – 4(a+b). c
2
  } 

 = (a+b+c)2 – 2c(a+b) 

 = a2+b2+c2+2ab+2bc+2ca–2ac–2bc 

 = a2+b2+c2+2ab 

 = (a+b)2 + c2  
 
a, b, c Gi ev —̄e gv‡bi Rb¨ (a+b)2+c2 Gi gvb me©`vB abvZ¥K ev k~b¨| 
myZivs cÖ`Ë mgxKi‡Yi g~jØq me©`vB ev —̄e| (cÖgvwYZ) 
 
D`vniY-3 :  a Gi gvb KZ n‡j x2 – 6x – 1 + a(2x+1) = 0 mgxKiYwUi g~jØq mgvb n‡e? 
mgvavb t cÖ`Ë mgxKiYwU,  
      x2–6x–1+a (2x+1) = 0  
 ev, x2 – 6x–1+2ax+a = 0  
 ev, x2+(2a–6)x + a–1 = 0  
cÖ`Ë mgxKi‡Yi g~j ỳwU mgvb n‡j wbðvq‡Ki gvb k~b¨ n‡e| 
∴  wbðvqK = (2a–6)2 – 4.1.(a–1) = 0  
 ev,  4a2 – 24a + 36 – 4a + 4 = 0  
 ev,  4a2 – 28a + 40 = 0  
 ev,  a2 – 7a + 10 = 0  
 ev,  (a–5) (a–2) = 0  
 myZivs a = 5 A_ev 2  
 

 

 

Abykxjbx-3.4 

1. wbæwjwLZ mgxKiY¸‡jvi g~‡ji cÖK…wZ wbY©q Ki“b t 
 (i) 3x2 + 2x – 7 = 0,  (ii) 2x2 – 3x – 2 = 0  
 (iii) 25x2 + 20x + 4 = 0  
2. a Gi gvb KZ n‡j (4–a)x2 + (2a+4)x + (8a+1) = 0 mgxKiYwUi g~jØq mgvb n‡e? 

3. cÖgvY Ki“b †h, (a+3)x2 + (6–2a)x + (a–1) = 0 mgxKi‡Yi g~jØq ev —̄e n‡j a Gi gvb 3
2
  Gi †P‡q e„nËi 

n‡e bv| 
4. a Gi gvb abvZ¥K Ges 3 A‡c¶v e„nËi bv n‡j †`Lvb †h, (a–2)x2 –(8–2a)x –(8–3a) = 0 mgxKi‡Yi 

g~jØq ev —̄e n‡e| 
5. k Gi gvb KZ n‡j x2–2(5+2k)x + 3(7+10k) = 0 mgxKiYwUi g~jØq mgvb n‡e? 
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 5 cvV 
 wØNvZ mgxKiY MVb  

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  †Kvb wØNvZ mgxKi‡Yi g~j †`qv _vK‡j mgxKiY MV‡bi `¶Zv AR©b Ki‡eb| 
 

 

wØNvZ mgxKiY MVb 
g‡b Ki“b, †Kvb wØNvZ mgxKi‡Yi cÖ`Ë ỳwU g~j α, β| Avevi g‡b Ki“b, wb‡Y©q mgxKiYwU
ax2+bx+c=0  

Zvn‡j α+β = – ba   Ges αβ = ca   

GLb,  ax2 + bx +c = 0  

 ev,  a



x2+ 

b
a x + 

c
a   = 0  

 ev,  x2 + ba  x + 
c
a  = 0  

 ev, x2 – 



– 
b
a  x + 

c
a  = 0  

 ev, x2 – (α+β)x + αβ = 0  

A_©vr x2– (g~jØ‡qi †hvMdj) x + g~jØ‡qi ¸Ydj = 0  

Dc‡iv³ m~ÎwU e¨envi K‡i Avgiv cÖ`Ë †h †Kvb ỳwU g~j Øviv wØNvZ mgxKiY MVb Ki‡Z cvwi| 
 

D`vniY-1 :  Ggb GKwU mgxKiY MVb Ki“b hvi g~jØq 3 Ges 5.  
mgvavb t wb‡Y©q mgxKi‡Yi g~jØq 3 Ges 5.  
 myZivs g~jØ‡qi †hvMdj = 3 + 5 = 8  
 Ges g~jØ‡qi ¸Ydj = 3.5 = 15  
 AZGe, wb‡Y©q mgxKiYwU n‡e, 
 x2 – (g~jØ‡qi †hvMdj)x + g~jØ‡qi ¸Ydj = 0  
 ev, x2 – 8x + 15 = 0  

D`vniY-2 : ax2 + bx + c = 0 mgxKi‡Yi g~j `ywU α,β n‡j 1
α2
  Ges 1

β2
  g~j wewkó mgxKiYwU wbY©q Ki“b| 

mgvavb t †`qv Av‡Q, ax2 + bx + c =0 mgxKi‡Yi g~jØq α, β  

 myZivs α + β = – ba   Ges αβ = ca   

 GLb Ggb GKwU mgxKiY wbY©q Ki‡Z n‡e hvi g~jØq 1
α2
  Ges 1

β2
   

 myZivs 1
α2

  + 
1

β2
  = 

β2 + α2

α2β2
  

          = 
(α+β)2 – 2αβ

(αβ)2
   

          = 




– 
b
a

2 –2.
c
a




b
a

2

  

  = 

b2

a2
 – 
2c
a

c2

a2
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  = 

b2 – 2ac

a2

c2

a2

  

  = 
b2–2ac

a2
  ∞ 

a2

c2
  = 

b2 – 2ac

c2
   

Avevi, 1
α2

  . 
1

β2
  

 = 
1

α2β2
   = 

1




c
a

2

   = 
1

c2

a2

   = 
a2

c2
  

   
AZGe, wb‡Y©q mgxKiY,  

  x2– (g~jØ‡qi †hvMdj) x + g~jØ‡qi ¸Ydj  = 0  

 ev, x2 – 




1

α2
 + 

1

β2
 x + 

1

α2
  . 

1

β2
  = 0 

 ev, x2 – 




b2–2ac

c2
 x + 

a2

c2
  = 0  

 ev, c2x2 – (b2–2ac)x + a2 = 0  
 
D`vniY-3 : ev —̄e mnMwewkó GKwU wØNvZ mgxKiY MVb Ki“b hvi GKwU g~j – 1 + i 5 .  
mgvavb t †`qv Av‡Q, wØNvZ mgxKiYwUi GKwU g~j –1+i 5 ,  hv GKwU RwUj msL¨v| 
 †h‡nZz RwUj g~j †Rvovq †Rvovq Av‡m, myZivs Aci g~jwU n‡e –1–i 5   
 GLb g~jØ‡qi †hvMdj = –1 + i 5  – 1 – i 5  = – 2  
 g~jØ‡qi ¸Ydj = (–1+i 5 ) (–1–i 5 ) 

        = (–1)2 – (i 5 )2 

        = 1 – i25 = 1+5,  †h‡nZz i2 = – 1  
        = 6  
myZivs wb‡Y©q mgxKiY,  
 x2– (g~jØ‡qi †hvMdj)x + g~jØ‡qi ¸Ydj = 0  
 A_©vr x2 –(–2)x + 6 = 0  
        ∴  x2+2x+6 = 0  

 

 

Abykxjbx-3.5 

1. ax2 + bx + c = 0 mgxKi‡Yi g~j ỳwU α, β n‡j 




α + 

1

α
 2 + 





β + 

1

β
 2 Gi gvb wbY©q Ki“b| 

2. 7x2 – 5x – 3= 0 mgxKi‡Yi g~j `ywU α, β n‡j 1
α
  + 

3

β
  Ges 3

α
  + 

1

β
   g~j wewkó mgxKiYwU wbY©q Ki“b| 

3. x2+x+1 = 0 mgxKi‡Yi g~j ỳwU α, β n‡j Giƒc GKwU mgxKiY MVb Ki“b hvi g~j ỳwU α2 Ges β2.  

4. 4x2 – 6x+1 = 0 mgxKi‡Yi g~j `ywU α, β n‡j α + 1
β
  Ges β + 1

α
  g~jwewkó mgxKiYwU wbY©q Ki“b| 

5. x2 + px + q = 0 mgxKi‡Yi g~j ỳwU α, β n‡j (α–β)2 Ges (α+β)2 g~jwewkó mgxKiYwU wbY©q Ki“b| 
6. 2x2–8x+7 = 0 mgxKi‡Yi g~j ỳwU α, β n‡j α2+β Ges β2+α g~jwewkó mgxKiY wbY©q Ki“b| 

7. bx2 + cx + c = 0 mgxKi‡Yi gyj ỳwU α, β n‡j cÖgvY Ki“b α

β
  + 

β

α
  + 

c
b  = 0  
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 6 cvV 
 mvaviY g~‡ji kZ© 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  ỳwU wØNvZ mgxKi‡Yi mvaviY g~j _vKvi kZ© wbY©q Ki‡Z cvi‡eb| 
  mvaviY g~‡ji kZ© cÖ‡qv‡M `¶Zv AR©b Ki‡Z cvi‡eb| 

 

 

 
wØNvZ mgxKi‡Yi mvaviY g~‡ji kZ© 
 

(K) †h kZ© mv‡c‡¶ a1x2 + b1x + c1 = 0 Ges a2x2 + b2x + c2 = 0 mgxKiY `ywUi GKwU g~j mvaviY n‡e Zv 
wbY©q t 
g‡b Ki“b, mvaviY g~jwU α.  
GB mvaviY g~jwU Dfq mgxKiY‡K wm× Ki‡e| 
myZivs a1α2 + b1α + c1 = 0  
 a2α

2 + b2α + c2 = 0  

eRª¸Yb cÖYvjxi mvnv‡h¨ cvIqv hvq, 

 
α2

b1c2–b2c1
   = 

α

c1a2 – c2a1
   = 

1

a1b2 – a2b1
  

∴ α = 
b1c2–b2c1
c1a2 – c2a1

    Ges α = 
c1a2 – c2a1
a1b2 – a2b1

  - - - - - - - - - - (1)   

ev,   
b1c2 – b2c1
c1a2 – c2a1

  = 
c1a2 – c2a1
a1b2 – a2b1

   

ev,  (a1b2 – a2b1) (b1c2–b2c1) = (c1a2 – c2a1)
2,  BnvB wb‡Y©q kZ©| 

(1) bs mgxKiY †_‡K g~j α Gi gvb nj- 

 
b1c2 – b2c1
c1a2 – c2a1

    ev, 
c1a2 – c2a1
a1b2 – a2b1

   

D‡j−L¨, hw` a1x2 + b1x + c1=0 Ges a2x2 + b2x + c2 = 0 mgxKiY ỳwUi GKwU mvaviY g~j α nq, Z‡e a1x2 + 
b1x + c1 Ges a2x2 + b2x + c2 ivwk ỳwUi GKwU mvaviY Drcv`K (x–α) n‡e| 

myZivs †h kZ© mv‡c‡¶ a1x2+b1x+c1= 0 Ges a2x2+b2x+c2 = 0 mgxKiY ỳwUi GKwU mvaviY g~j _v‡K, †m k‡Z©B 
a1x

2+b1x+c1 Ges a2x2+b2x+c2 ivwk `ywUi GKwU mvaviY GKNvZ Drcv`K _vK‡e| 
 

(L) †h kZ© mv‡c‡¶ a1x2 + b1x + c1 = 0 Ges a2x2 + b2x + c2 = 0 mgxKiY `ywUi `ywU g~jB mvaviY n‡e Zv wbY©q 
Ki‡Z n‡e| 
g‡b Ki“b, α Ges β mgxKiY ỳwUi mvaviY g~j| 

myZivs α + β = – 
b1
a1
  = – 

b2
a2
   

 ∴  
a1
a2
  = 

b1
b2
  - - - - - - - - - - - (1)  

Avevi  αβ = 
c1
a1
  = 

c2
a2
   

 ∴ 
a1
a2
   = 

c1
c2
  - - - - - - - - - - (2)   

(1) Ges (2) bs †_‡K cvB; 
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a1
a2
  = 

b1
b2
  = 

c1
c2
  ,  BnvB wb‡Y©q kZ©| 

D`vniY-1 :  hw` ax2+bx+c=0 Ges cx2+bx+a=0 mgxKiY ỳwUi GKwU mvaviY g~j _v‡K, Z‡e cÖgvY Ki“bt 

 a+b+c = 0 A_ev a–b+c = 0  

mgvavb t g‡b Ki“b, mvaviY g~j α  

 myZivs aα2 + bα + c = 0  

     cα2 + bα + a = 0  
eRª¸Yb cÖwµqvi gva¨‡g cvIqv hvq, 

 
α2

ab–bc
   = 

α

c2–a2
  = 

1

ab–bc
   

∴ α = 
ab–bc

c2–a2
   Ges α = c

2–a2

ab–bc
   

AZGe, ab–bc
c2–a2

   = 
c2–a2

ab–bc
   

 ev,  (c2–a2)2 = (ab–bc) (ab–bc) = b2 (a–c)2   

 ev,  {(c+a)(c–a)}2 = b2(a–c)2  

 ev,  (c+a)2 (c–a)2 = b2(c–a)2  

 ev, (c+a)2 (c–a)2 –b2 (c–a)2 = 0 

 ev,  (c–a)2 {(c+a)2 – b2} = 0  

 ev,  (c–a)2 (c+a+b) (c+a–b) = 0  

 ∴  c–a = 0  ev c = a  

  c+a+b = 0  
 A_ev c+a–b = 0  

wKš—z c = a n‡Z cv‡i bv, KviY G‡¶‡Î mgxKiY ỳwU GKB n‡q hvq Ges Zv‡`i ỳwU g~jB mvaviY g~j n‡q hvq| 

AZGe, a+b+c = 0 A_ev a–b+c = 0  
 

D`vniY-2 :  hw` x2–ax+b = 0 Ges x2–bx+a = 0 mgxKiY ỳwUi †Kej GKwU g~j mvaviY _v‡K Zvn‡j cÖgvY 

Ki“b,  a+b = –1 

mgvavb t g‡b Kib, mvaviY g~jwU α.  

 myZivs α2 – aα + b = 0  

     α2 –bα + a = 0   
 eRª¸Yb cÖwµqvq, 

  
α2

–a2+b2
  = 

α

b–a
  = 

1

–b+a
  

 ∴ α = 
b2–a2

b–a
  ,  α = 

b–a
a–b

     

 ∴ Avgiv cvB, 

  
b2–a2

b–a
   = 

b–a

a–b
   

 ev,  (b2–a2) (a–b) = (b–a)2  
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 ev,  (b–a)2 + (b–a) (b2–a2) = 0  

 ev,  (b–a)2 + (b–a) (b–a) (b+a) = 0  

 ev,  (b–a)2 + (b–a)2 (b+a) = 0  

 ev,  (b–a)2 [1+b+a] = 0  

 wKš—z b–a + 0, KviY Zvn‡j mgxKiY ỳwU GKB nq| myZivs 1+b+a = 0  

 A_©vr a+b= – 1  
 

D`vniY-3 : hw` px2+2x+1=0 Ges x2+2x+p=0 mgxKiY ỳwUi GKwU mvaviY g~j _v‡K, Zvn‡j p Gi m¤¢ve¨ gvb 

wbY©q Ki“b| 

mgvavb t  g‡b Ki“b, mvaviY g~jwU α.  

 Zvn‡j, pα2 + 2α + 1 = 0 

        α2 + 2α + p = 0  
 eRª¸Yb cÖwµqvq, 

  
α2

2p–2
   = 

α

1–p2
  = 

1

2p–2
   

 ev,  α2

2(p–1)
  = 

α
(1+p)(1–p)

  = 
1

2(p–1)
   

 ev,  α
2

2
  = 

α

–(p+1)
   = 

1

2
    

 ∴  α = – 
2

1+p
   ev, α = – 1+p

2
    

myZivs – 2
1+p

  = – 
1+p
2
   

 ev, (1+p)2 = 4 

 ev,  1+2p+p2 = 4  

 ev,  p2 + 2p–3 = 0  

 ev,  (p+3)(p–1) = 0  

 AZGe, p = 1, ev, –3  
 

 

 

Abykxjbx-3.6 

1. x2+kx–6k = 0 Ges x2–2x–k=0 mgxKiYØ‡qi GKwU mvaviY g~j _vK‡j k Gi gvb wbY©q Ki“b| 

2. px2+qx+1=0 Ges qx2+px+1=0 mgxKiYØ‡qi GKwU mvaviY g~j _vK‡j cÖgvY Ki“b p+q+1 = 0  

3. hw` x2+bx+ca = 0 Ges x2+cx+ab=0 mgxKiYØ‡qi GKwU mvaviY g~j _v‡K, Z‡e cÖgvY Ki“b a+b+c = 0  

4. †h kZ© mv‡c‡¶ ax2–bx+c=0 Ges bx2–cx+a = 0 mgxKiY ỳwUi GKwU mvaviY g~j n‡Z cv‡i Zv wbY©q 

Ki“b| 

5. x2+ax+b = 0 Ges x2+bx+a = 0 (a+b) mgxKiY `ywUi GKwU mvaviY g~j _vK‡j, cÖgvY Ki“b 2x2 + (a+b)x 

= (a+b)2 mgxKi‡Yi mgvavb x = 1 Ges x = – 1
2
   n‡e| 
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 7 cvV 
 cÖwZmg ivwki gvb 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  wØNvZ I wÎNvZ mgxKi‡Yi g~‡ji cÖwZmg ivwki gvb wbY©q Ki‡Z cvi‡eb| 
  cÖwZmg ivwki gvb cÖ‡qv‡M `¶Zv AR©b Ki‡eb| 

 
 

 

g~‡ji cÖwZmg (Symmetric) ivwki gvb 
ỳB ev Z‡ZvwaK Pj‡Ki †Kvb dvsk‡b ỳwU Pj‡Ki Ae ’̄vb wewbgq Ki‡j hw` dvsk‡bi †Kvb

cwieZ©b bv nq, Z‡e Zv‡K cÖwZmg dvskb ejv nq|  
α, β †Kvb wØNvZ mgxKi‡Yi g~j n‡j α I β m¤^wjZ †Kvb ivwkgvjvq α Gi cwie‡Z© β Ges β Gi cwie‡Z© α 
wjL‡j hw` ivwkgvjvwUi †Kvb cwieZ©b bv nq Z‡e ivwkgvjvwU‡K g~‡ji cÖwZmg dvskb e‡j| cÖwZmg dvsk‡bi gvb 
wbY©‡qi Rb¨ dvskbwU, g~j ỳwUi †hvMdj Ges ¸Yd‡ji gva¨‡g cÖKvk Kiv nq| 
 
g‡b Kib, GKwU wÎNvZ mgxKi‡Yi g~j¸‡jv α, β, γ Zvn‡j α+β+γ ivwk‡Z α I β Gi Ae ’̄vb wewbgq Ki‡j 
Avgiv cvB, β+α+γ  
Avevi β I γ Gi Ae ’̄vb cwieZ©b Ki‡j Avgiv cvB, γ+α+β  
wKš—z α+β+γ, β+α+γ Ges γ+α+β Gi cÖ‡Z¨‡Ki gvb GKB| A_©vr ỳwU K‡i wb‡q g~‡ji Ae ’̄vb wewbgq Ki‡j 
α+β+γ Gi gv‡bi cwieZ©b nq bv| G ai‡bi ivwk‡K ejv nq cÖwZmg ivwk| 
α2+β2+γ2, αβ+βγ+γα, α2β+α2γ+β2γ+β2α+γ2α+γ2β BZ¨vw` cÖ‡Z¨K α, β, γ Øviv MwVZ cÖwZmg dvskb| cÖPwjZ 
ixwZ Abymv‡i †hvMdj eySv‡Z ∑ cÖZxK e¨envi Kiv nq| ∑α3 Øviv α3+β3+γ3 eySvq Ges ∑α2β2 Øviv 
α2β2+β2γ2+γ2α2 eySvq| 
 
`yB ev Z‡ZvwaK Pj‡Ki †Kvb dvsk‡b `ywU Pj‡Ki Ae ’̄vb wewbgq Ki‡j hw` dvsk‡bi †Kvb cwieZ©b bv nq, Z‡e 

Zv‡K cÖwZmg dvskb ejv nq|  

D`vniY-1 : ax2+bx+c = 0 mgxKi‡Yi g~jØq α, β n‡j (1+α+α2) (1+β+β2) Gi gvb wbY©q Ki“b| 
mgvavb t ax2+bx+c = 0 mgxKi‡Yi g~jØq α, β  

 myZivs α + β = ∑α = – ba  , αβ = 
c
a   

GLb, (1+α+α2) (1+β+β2)  
 = 1+ (α+β) + αβ +α2+β2+α2β+β2α+α2β2 

 = 1+ (α+β) + αβ + (α+β)2 − 2αβ + αβ (α+β) + (αβ)2  

 = 1 – 
b
a  + 

c
a  + 



– 
b
a  2 – 2. 

c
a  + 

c
a  . 



– 
b
a   + 



c
a  2 

 = 1 – 
b
a  + 

c
a  + 

b2

a2
  – 

2c
a   – 

bc

a2
  + 

c2

a2
  

 = 
1

a2
 (a2 – ab+ac+b2–2ac–bc+c2)  

 = 
1

a2
 (a2+b2+c2–ab–bc–ca)   

 
D`vniY-2 :  x3 + ax2 + bx + c = 0 mgxKi‡Yi g~j α, β, γ n‡j ∑α3β Gi gvb wbY©q Ki“b| 
mgvavb t x3 + ax2 + bx + c = 0 mgxKi‡Yi g~jÎq α, β, γ| myZivs Avgiv cvB, 

 ∑ α = α+β+γ = – a 

 ∑ αβ = αβ + βγ + γα = b 

    αβγ = – c   
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GLb ∑α3β = α3β+α3γ+β3α+β3γ+γ3α+γ3β 

     = (α2+β2+γ2) (αβ+βγ+γα) − (α2βγ+β2αγ+γ2αβ) 

 = [ (α+β+γ)2 –2(αβ+βγ+γα)] (αβ+βγ+γα) – αβγ (α+β+γ)   
 = [(∑α)2 – 2∑αβ] (∑αβ) – αβγ(∑α) 

 = [(–a)2 – 2b] (b) – (–c) (–a) 

 = (a2–2b)b – ac 

 = a2b – 2b2 – ac  
AZGe, ∑α3β = a2b – 2b2 – ac   
 

 

 

Abykxjbx-3.7 

 

1. x3 + ax2 + bx + c= 0 mgxKi‡Yi g~j wZbwU α, β, γ n‡j ∑α2β Ges ∑α3 Gi gvb wbY©q Ki“b| 

2. ax2+bx+c = 0 mgxKi‡Yi g~j ỳwU α, β n‡j wb‡Pi cÖwZmg ivwk¸‡jvi gvb wbY©q Ki“b t 

 ∑α2, ∑α3, ∑




1

α2
 + 

1

β2
   

3. x3 + ax2 + bx + c = 0 mgxKi‡Yi g~jÎq α, β, γ n‡j ∑ (α−β)2 Ges ∑



α

β
 + 

β

α
  Gi gvb wbY©q Ki“b| 

4. x3 + px2 + qx + r = 0 mgxKi‡Yi g~j¸‡jv a, b, c n‡j ∑a2 Gi gvb wbY©q Ki“b| 
 
 

 DËigvjv 

Abykxjbx-3.1 

1. (i) eûc`x,  (ii) eûc`x bq, (iii) eûc`x 
 (iv) eûc`x bq (v) eûc`x,  (vi) eûc`x bq| 
 
2. (i) 5, 3, 0   (ii) 6, 4  (iii) 1, 1, 2  
 

3. (i) 5,  (ii) 4,  (iii) 15  

Abykxjbx-3.2 

1. a=32,   2. P(2) =2,  4. NvZ = 4, g~j 4 wU| 
 

Abykxjbx-3.3 

1.   – qp , 
r
p   2. –p, q, – r   3.  6, p       4. 2x3–x2–22x–24 = 0  5. b = 0  

 
Abykxjbx-3.4 

 
1. (i) ev —̄e I Amgvb, (ii) ev —̄e I Amgvb 
 (iii) ev —̄e I mgvb 

2. 0 ev 3  5.  2 ev, 1
2
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Abykxjbx-3.5 

1. 4b2(a2+c2) –2ac(a–c)2

a2c2
   

2. 3x2 + 20x –3 = 0  
3. x2+x+1 = 0  
4. 4x2–30x+25 = 0  
5. x2 – 2(p2–2q)x + p4 – 4p2q = 0  
6. 4x2 – 52x + 151 = 0  
 
Abykxjbx-3.6 

1. 0, 3, 8 

2. a (a3 + b3 + c3 – 3abc) = 0 
 
Abykxjbx-3.7 

1. –ab+3c, –a3+3ab–3c  

2. b2–2ac

a2
  , 

3abc–b3

a3
  , 
b4+2a2c2–4ab2c

a4
  , 
b2 – 2ac

c2
    

3. 2a2–6b, 
1

c  (ab–3c)   

4. p2–2q.  
 
 
 
 

 
 
 
 

 
   



 

5 

 

 

 

KwbK 

(Conics) 
 

f‚wgKv 

MªxK MwYZwe`MY wLªóc~e© 200 mv‡ji w`‡K KwbK m¤ú‡K© mg¨K avibv †`b| Z‡e G‡`i g‡a¨Appolonius me©cÖ_g 

wbqgvbyMfv‡e KwbK‡K e¨vL¨v K‡ib| †Kv‡bv†KvYK‡K GKwU mgZj w`‡q †Q` K‡i wewfbœ AvK…wZi eµ‡iLv cvIqv 

hvq| Gme eµ‡iLv¸‡jv‡K mvaviYfv‡e KwbK ejv nq| MwY‡Zi wewfbœ kvLvq †hgb- R¨vwgwZ‡Z Ges we‡kl K‡i 

†R¨vwZ©weÁv‡b ZviKvivwR I MªnvYzcy‡Äi MwZc_ wbY©q Ki‡Z KwbK m¤ú‡K© aviYv _vKv Avek¨K| 

 

 

BDwb‡Ui D‡Ïk¨ 

GB BDwbU †k‡l Avcwb - 

 cive„Ë, Dce„Ë I Awae„Ë wPwýZ Ges wP‡Îi mvnv‡h¨ Dc¯’vcb Ki‡Z cvi‡eb, 

 cive„Ë, Dce„Ë I Awae„Ë m¤úwK©Z wewfbœ msÁv ej‡Z cvi‡eb, 

 cive„Ë, Dce„Ë I Awae„‡Ëi Av`k© mgxKiYmg~n wbY©q Ki‡Z cvi‡eb, 

 cive„Ë, Dce„Ë I Awae„‡Ëi kxl©we›`y, Dc‡K› ª̀, Dc‡Kw› ª̀K j‡¤̂i ˆ`N©̈ , A¶‡iLv, wbqvgK‡iLv I 

Dr‡Kw›`ªKZv BZ¨vw` wbY©q mn wewfbœ mgm¨vi mgvavb Ki‡Z cvi‡eb, 

 Dce„Ë I Awae„‡Ëi civwgwZK mgxKiY wbY©q Ki‡Z cvi‡eb, 

 wewfbœ cÖKvi cive„Ë, Dce„Ë I Awae„‡Ëi †jLwPÎ A¼b Ki‡Z cvi‡eb| 

 

 

BDwbU mgvwßi mgq 

BDwbU mgvwßi m‡ev©”P mgq 35 w`b 

 

 

GB BDwb‡Ui cvVmg~n 

 cvV 5.1:KwbK m¤ú‡K© aviYv 

 cvV 5.2:wewfbœ ai‡bi KwbK (e„Ë, cive„Ë, Dce„Ë, Awae„Ë) 

 cvV 5.3:cive„Ë 

 cvV 5.4:cive„Ë(wewfbœ mgxKiY) 

 cvV 5.5:cive„‡Ëi †jLwPÎ 

 cvV 5.6: Dce„Ë 

 cvV 5.7:Dce„Ë (wewfbœ mgxKiY) 

 cvV 5.8:Dce„‡Ëi †jLwPÎ 

 cvV 5.9:Dce„‡Ëi Dci¯’ †Kv‡bv we›`yi civwgwZK ¯’vbv¼ 

 cvV 5.10: Awae„Ë 

 cvV 5.11:Awae„Ë (wewfbœ mgxKiY) 

 cvV 5.12:Awae„‡Ëi †jLwPÎ 

 cvV 5.13:Awae„‡Ëi AmxgZU I civwgwZK ¯’vbv¼ 

 cvV 5.14:e¨envwiK 

 

 

  

         MD. SAIFUL ABEDIN
Junior Instructor (Mathematics)
             Math-3 (25931)



I‡cb ¯‹zj  evsjv‡`k Dš§y³ wekŵe`¨vjq 
 

KwbK  c„ôv 112 

 

 

KwbK m¤ú‡K© aviYv 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 KwbK m¤ú‡K© eY©bv Ki‡Z cvi‡eb, 

 wP‡Îi gva¨‡g wewfbœ KwY‡Ki eY©bv w`‡Z cvi‡eb| 

 

gyL¨ kã  

KwbK, wØ-†KvY, mge„Ëxq †KvY, kxl©we›`y, wbqvgK‡iLv, Aa©kxl© †KvY 

 

 

 g~jcvV- 

 

KwbK m¤ú‡K© aviYv 

KwbK kãwUi DrcwË †KvYK ‡_‡K| †KvYK‡K wewfbœ Ae¯’vq GKwU mgZj w`‡q †Q` Ki‡j wewfbœ AvK…wZi 

eµ‡iLv,†hgb-e„Ë, cive„Ë, Dce„Ë, Awae„Ë BZ¨vw`cvIqv hvq| Gme eµ‡iLv¸‡jv KwbK wn‡m‡e cwiwPZ| 

aiæb, O we›`yMvgx AA 
GKwU mij‡iLv Ges O we›`y w`‡q we› ỳ¸‡”Qi(the set of points) Øviv BB 

I CC 
`ywU  

†iLv Drcbœ nq| aiæb, †h‡Kv‡bv GKwU †iLv AA 
Gi mv‡_  †KvY Drcbœ K‡i| †iLv¸‡jvi mvnv‡h¨m„ó †KvY‡K 

wØ-†KvY(double cone) e‡j| cÖ‡Z¨KwU‡K mge„Ëxq †KvY(right circular cone)e‡j|  

 

 

  
 

 

 

O †K kxl©we›`y(vertex), AA 
†K A¶(axis), BB 

I CC 
†K wbqvgK‡iLv evKvwiKv‡iLv(generating line),   †K 

Aa©kxl© †KvY(semi-vertical angle)e‡j|  

 

Kwb‡Ki AvK…wZ  

KwbK mvaviYZ wZb ai‡bi,†hgb- cive„Ë, Dce„Ë, Awae„Ë| Avi e„Ë n‡jv Dce„‡Ëi we‡kl †ÿÎ| Avevi GK 

†Rvov mij‡iLv‡KI KL‡bv KL‡bv KwbKwn‡m‡e we‡ePbv Kiv nq|wb‡¤œi wPÎ¸‡jv n‡Z wewfbœ Kwb‡Ki AvK…wZi 

cwiPq cvIqv hvq|   

(i)  
 
 
 

 

†KvY‡Kikxl©we›`y‡K †f` K‡i A¶‡iLv‡K aviYKvix †KvYKI mgZ‡ji †Q`vsk †Rvo mij‡iLv m~wPZ K‡i|  

(ii) 
 

 

 

 

A 

C 

B 

O 
 

C 

A 

B 

 

  
 

 
O 

 A A 

C 

B 

D C 

B 

D 
  
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†KvY‡KiA¶‡iLv‡K j¤^fv‡e mgZj Øviv †Q`vsk e„Ë m~wPZ K‡i, e„‡Ëi †¶‡Î .
2


   

(iii) 
 
 
 
 
 
KvwiKv‡iLvi mv‡_ mgvšÍivj K‡i †KvYK I mgZ‡ji †Q`vsk cive„Ë m~wPZ K‡i, G‡¶‡Î .   
 

 
(iv) 
 
 
 
 
 

†KvY‡KiA¶‡iLvi mv‡_ †Kv‡bv wbw`©ó †Kv‡Y mgZj Øviv †Q`vsk Dce„Ë m~wPZ K‡i, G‡¶‡Î 

.
2
   

 

(v) 
 

 
 
 
 

†KvY‡Kikxl©Mgbxq Giƒc GKwU mgZj w`‡q Dfq †KvY‡Ki†h †Q`vsk cvIqv hvq, †m eµ‡iLvØq GK‡Î Awae„Ë 

bv‡g cwiwPZ, G‡¶‡Î .   
 
A_©vr mgZjwU †Kvb‡Ki kxl©we›`y w`‡q †M‡j GK †Rvov mij‡iLv cvIqv hv‡e| Avevi mgZjwU hw` †Kvb‡Ki 

kxl©we›`y w`‡q bv hvq Ges †Kvb‡Ki f~wgi mgvšÍivj A_ev Gi A‡¶i mv‡_ j¤f̂v‡e †KvbKwU‡K †Q` K‡i, Z‡e 

†Q`‡iLvwU e„Ë n‡e| Gfv‡e mge„Ëf~wgK †KvbKwU, mgZjwUi Øviv wewfbœ Ae¯’vq LwÛZ n‡q e„Ë, cive„Ë, Dce„Ë, 

Awae„Ë m„wó K‡i e‡jB GB eµ‡iLv¸‡jvi mvaviY bvg KwbK|  

 

 

 

 

 

 

 

 

 

 

Dc‡ii wPÎ¸‡jv n‡Z Avgiv †`wL, GKwU mgZj†Kvb‡Ki mv‡_ wewfbœfv‡e †Q` K‡i†gvUv `vMvw¼Z KwbKmg~n 

Drcbœ K‡i‡Q| 

 

 A 
A 

  

 A A 

C 

B 

D C 

B 

D 
  

 
 

A 

 A B 

e„Ë                Dce„Ë               cive„Ë Awae„Ë 
















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KwbK  c„ôv 114 

 

 mvims‡ÿc- 

 KwbK kãwUi DrcwË †KvYK †_‡K| 

 KwbK mvaviYZ wZb ai‡bi,†hgb- cive„Ë, Dce„Ë, Awae„Ë| 

 mgZjwU †Kvb‡Ki kxl©we›`y w`‡q †M‡j GK †Rvov mij‡iLv cvIqv hv‡e| 

 cive„Ë, Awae„ËAmxg wKšÍy Dce„Ëmmxg eµ‡iLv| 

 

 

 cv‡VvËi g~j¨vqb 5.1- 

 

1.  †Kv‡bv mgZj †Kvb‡Ki kxl©we›`y w`‡q †M‡j cvIqv hvq- 

 (K) GK †Rvov mij‡iLv (L) cive„Ë (M) Dce„Ë (N) Awae„Ë   

2. (i) †Kv‡bv mgZj †Kvb‡Ki kxl©we›`y w`‡q bv †h‡q Gi A‡¶i mv‡_ j¤̂fv‡e †Q` Ki‡j e„Ë cvIqv hv‡e  

  (ii) GK †Rvov mij‡iLv Kwb‡Ki AšÍfy©³ bq 

  (iii) Awae„ËAmxg eµ‡iLv 
  Dc‡ii Z‡_¨i Av‡jv‡K †KvbwU mZ¨? 

 (K)i, ii (L) i, iii (M)ii, iii (N) †KvbwUB bv 

 

 

 

 

wewfbœ ai‡bi KwbK (e„Ë, cive„Ë, Dce„Ë, Awae„Ë) 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 Kwb‡Ki Dc‡K›`ª, wbqvgK‡iLv I Dr‡Kw›`ªKZvi msÁv ej‡Z cvi‡eb, 

 Dr‡Kw›`ªKZvi gv‡bi Dci wfwË K‡i wewfbœ Kwb‡Ki e¨vL¨v w`‡Z cvi‡eb, 

 cive„Ë, Dce„Ë I Awae„Ë wPwýZ Ges wP‡Îi mvnv‡h¨ Dc¯’vcb Ki‡Z cvi‡eb| 

 

gyL¨ kã  

KwbK, Dc‡K› ª̀, wbqvgK‡iLv, Dr‡Kw›`ªKZv, cive„Ë, Dce„Ë, Awae„Ë 

 

 

 g~jcvV- 

 

e„Ë m¤ú‡K© c~‡e© Av‡jvPbv Kiv n‡q‡Q, ZvBGBBDwb‡Uïaycive„Ë, Dce„Ë I Awae„Ë m¤ú‡K© Av‡jvPbv n‡jv- 

KwbK,Dc‡K›`ª, wbqvgK‡iLv I Dr‡Kw›`ªKZv 

Kv‡Z©mxq mgZ‡j GKwU wbw`©ó we›`y I GKwU wbw`©ó 

mij‡iLv †_‡K †hme we›`yi `~i‡Z¡i AbycvZ GKwU aªæeK, 

Hme we›`yi †mU Øviv m„ó mÂvic_‡K KwbK e‡j|  

wbw`©ó we›`ywU‡K Kwb‡KiDc‡K›`ª ev †dvKvm(Focus)e‡j|  

wbw`©ó mij‡iLvwU‡K Kwb‡KiwbqvgK‡iLv (Directrix) ejv 

nq| 

aªæe AbycvZwU‡K Dr‡Kw›`ªKZv (Ecentricity) ejv nq Ges G‡KeØviv m~wPZ Kiv nq|  

Z 

wbqvgK‡iLv 
Dc‡K›`ª 

A¶‡iLv 

S 

P 

M 
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e-Gi wewfbœ gv‡bi Rb¨ Kwb‡KiAvK…wZ mg~n: 

g‡b Kiæb, S GKwU wbw`©ó we›`y, 

MZ
GKwU wbw`©ó mij‡iLv Ges

P
†h‡Kv‡bv GKwU we›`y| Kwb‡Ki msÁvbymv‡i, 

Avgiv cvB 

e.
PM
SP 

 

GLb,(i) 1e A_v©r PMSP   n‡j mÂvic_ nq cive„Ë (Parabola)| AZGe cive„Ë n‡jv Dc‡K›`ª I 

wbqvgK‡iLv †_‡K mgvb `~‡i Aew¯’Z we›`y¸‡jvi †mU| 

(ii) 10  e A_©vr PMSP 0  n‡j mÂvic_ nq Dce„Ë (Ellipse)| myZivs Dc‡K› ª̀ I wbqvgK‡iLv †_‡K †h 

me we›`yi `~i‡Z¡i AbycvZ1-Gi †P‡q †QvU GKwU aªæeK Zv‡`i †mU †h mÂvic_ ˆZwi K‡i †mwUB Dce„Ë|  
(iii) 1e A_v©r PMSP   n‡j mÂvic_ nq Awae„Ë (Hyperbola)| GKBfv‡e ejv hvq †h, Dc‡K› ª̀ I 

wbqvgK‡iLv †_‡K †h me we›`yi ~̀i‡Z¡i AbycvZ 1-Gi †P‡q eo GKwUaªæeK †m me we›`yi †mUB Awae„Ë| 

 

 

 mvims‡ÿc- 

 1e  n‡j, mÂvic_ cive„Ë; 10  e n‡j, mÂvic_ nq Dce„Ë; 1e  n‡j, mÂvic_ nq Awae„Ë| 

 

 

 cv‡VvËi g~j¨vqb 5.2- 

 

1. Dr‡Kw›`ªKZvi gvb

3
2

 n‡j Kwb‡Ki AvK…wZ †Kgb n‡e? 

 (K) e„Ë (L) cive„Ë (M) Dce„Ë (N) Awae„Ë   

 

 

 

 

 

cive„Ë 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 cive„Ë A¼b Ki‡Z cvi‡eb, 

 cive„Ë m¤úwK©Z wewfbœ msÁv ej‡Z cvi‡eb, 

 cive„‡Ëi cÖwgZ ev Av`k© mgxKiY wbY©q Ki‡Z cvi‡eb| 

 

gyL¨ kã  

A¶‡iLv, kxl©we›`y, Dc‡Kw›`ªK ~̀iZ¡, Dc‡Kw› ª̀K R¨v, Dc‡Kw›`ªK j¤̂, cÖwgZ mgxKiY 

 

 

 g~jcvV- 

 

cvV-2 G cive„‡Ëi msÁv †`qv n‡q‡Q| GLb, wKfv‡e cive„Ë A¼b Kiv hvq- Zvi weeiY †`Iqv nj| 

cive„Ë A¼b 

g‡b Kiæb,Avgiv †h cive„ËA¼b Kie Zvi Dc‡K›`ª I wbqvgK‡iLv n‡jv h_vµ‡g S Ges MM 
|wbqvgK‡iLvi 

Dci SZ  j¤ ̂Uvbyb Ges SZ  Gi ga¨we›`y

A
wbY©q Kiæb| AZGe AS.AZ   

cvV 5.3 
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cive„‡Ëi msÁvbymv‡i,

A
 Gi Dci GKwU we›`y| AS Gi 

ewa©Zvs‡ki Dci †h‡Kv‡bv we›`y N wbb Ges ZS Gi Dci 

PPN 
j¤ ̂Uvbzb| S -†K †K›`ª K‡i ZN  Gi mgvb e¨vmva© wb‡q 

GKwU e„ËPvc AvuKzb †hb Zv PPN 
†K 

P
I 

P
we›`y‡Z †Q` 

K‡i Ges wbqvgK‡iLvi Dci 

PM
 I 

MP 
j¤ ̂Uvbyb| Zvn‡j 

PMZNSP  | AZGe msÁvbymv‡i,

P
cive„‡Ëi Dci 

GKwU we›`y| Avevi, MPZNPS  nIqvq

P
-I cive„‡Ëi 

Dci GKwU we›`y| 

Dc‡ii wbqg Abyqvqx, AS ewa©Zvs‡ki Dci ....,...,NN 21  we›`y 

wb‡j Awae„‡Ëi Dci

Q, ,Q R, ...,...R
 we›`y¸‡jvcvIqv hv‡e 

Ges G we›`y¸‡jv GKwU mylg eµ‡iLv Øviv †hvM Ki‡j GKwU 

cive„Ë Aw¼Z n‡e| 

 
 

†R‡b ivLv fvj GLv‡b, 

A
 n‡jv cive„‡Ëi kxl©we›`y, 

A
 I S  we›`yMvgx †iLv Gi A¶‡iLv Ges A‡¶i Dci j¤^ I 

S  we› ỳMvgx LSL'  †iLvwU n‡jv cive„‡Ëi Dc‡Kw›`ªK j¤|̂ 

 

cÖ‡qvRbxq msÁv 

A¶‡iLv(Axis): Dc‡K‡›`ªi g‡a¨ w`‡q wbqvg‡KiDci Aw¼Z j¤̂‡iLv‡K A¶‡iLv e‡j| A¶‡iLvwU kxl©we›`y w`‡qI 

AwZµg K‡i|  

kxl©we›`y(Vertex): cive„Ë I Bnvi A¶‡iLvi †Q`we›`y‡K kxl©we›`y e‡j|  

Dc‡Kw›`ªK `~iZ¡(Focal length): Dc‡K›`ª †_‡K cive„‡Ëi Dci †h‡Kv‡bv we›`yi `~iZ¡‡K H we›`yi Dc‡Kw›`ªK `~iZ¡ 

e‡j|  

Dc‡Kw›`ªK R¨v(Focal chord):†h R¨vwU cive„‡Ëi Dc‡K›`ª w`‡q Mgb K‡i, Zv‡K Dc‡Kw› ª̀K R¨v e‡j|  

Dc‡Kw›`ªK j¤̂(Latusrectum):Dc‡Kw›`ªK R¨v A¶‡iLvi Dci j¤ ̂n‡j, Zv‡K Dc‡Kw› ª̀K j¤̂ e‡j|   

 

cive„‡Ëi cÖwgZ mgxKiY(Standard Equation of Parabola) 
g‡b Kiæb,cive„‡Ëi Dc‡K›`ª I wbqvgK‡iLv n‡jv h_vµ‡g S Ges

MM 
|wbqvgK‡iLvi Dci SZ j¤ ̂UvbybGes SZ

-Gi ga¨we›`y

A
wbY©q Kiæb| AZGe AZSA  | msÁvbymv‡i,

A
 cive„‡Ëi Dci GKwU we›`y hv kxl©we›`y Ges ASX  

cive„‡Ëi A¶| 

AX
I 

AY
†K h_vµ‡g x -A¶ I 

y
-A¶; 

A
†K g~jwe›`y Ges ZAaAS  ai‡j Dc‡K› ª̀ 

)S(a,0  cvIqv hv‡e|  

g‡b Kiæb, 

P  x,y
cive„‡Ëi Dci †h‡Kv‡bv we›`y| PS ,

†hvM Kiæb| 

P
 n‡ZwbqvgK‡iLv I 

AX
 Gi Dci  h_vµ‡g 

PM
I PN  j¤̂ AuvKzb| xAN   Ges y.PN   

cive„‡Ëi msÁvbymv‡i, Avgiv cvB ZNPMSP   

wPÎvbyhvqx, xaANZAZN   

GLb,     

222 PNSNSP    22 PNASAN   

A_©vr     222 yaxax   
ev,

222 )()( axaxy   
axy 42   

 

GwU‡K cive„‡Ëi cÖwgZ mgxKiY ev Av`k© mgxKiY e‡j|  

A 
S 

N N1 N2 

M 
P 

Q 
R 

R 
Q 

P 

Z 

M 

L 

L 

M 

X Z 
A 

L 

N S 

M 
L 

P (x, y) 
Y 
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gšÍe¨: y -A¶‡K cive„‡Ëi A¶ Ges kxl©we›`y‡K g~jwe›`y ai‡j, cive„‡Ëi mgxKiY `uvovq yax 42  | GwU‡KI 

cive„‡Ëi Av`k© mgxKiY e‡j| 

 

 

 mvims‡ÿc- 

 kxl© I Dc‡K›`ªMvgx mij‡iLvwU cive„‡Ëi A¶‡iLv| 

 A‡¶i Dci j¤ ̂I Dc‡K› ª̀Mvgx †iLvwU Dc‡Kw›`ªK j¤^| 

 cive„Ë I GiA¶‡iLvi †Q`we›`y n‡jv kxl©we›`y| 

 Dc‡K›`ª †_‡K cive„‡Ëi Dci †h‡Kv‡bv we›`yi `~iZ¡ n‡jv Dc‡Kw›`ªK ~̀iZ¡| 

 Dc‡Kw›`ªK R¨v cive„‡Ëi Dc‡K›`ª w`‡q Mgb K‡i| 

 Dc‡Kw›`ªK j¤̂ n‡jv Dc‡Kw› ª̀K R¨v hv A¶‡iLvi Dci j¤̂| 

 cive„‡Ëi cÖwgZ mgxKiY .42 axy   

 

 

 cv‡VvËi g~j¨vqb 5.3- 

 

1. wb‡Pi †Kvb we›`ywU xy 42   cive„‡Ëi Dci Aew¯’Z ? 
 (K)

)3,1(
 (L)

)2,1(
 (M) 

)2,0(
 (N) 

)5,0(  
2. cive„‡Ëi A¶‡iLv I wbqvgK‡iLvi ga¨eZ©x †KvY- 

 (K) 

060  (L) 

030  (M) 

090  (N) 

00  
3. cive„Ë I A¶‡iLvi †Q`we›`y n‡jv- 
 (K)  kxl©we› ỳ (L) Dc‡K›`ª  (M) g~jwe›`y (N) †KvbwUB bv 
 

 

 

 

 

 

 

cive„Ë(wewfbœ mgxKiY) 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 cive„‡Ëi Dc‡Kw›`ªK j‡¤î ˆ`N©̈  wbY©q Ki‡Z cvi‡eb, 

 cive„Ë m¤úwK©Z wewfbœ m~Î eY©bv Ki‡Z cvi‡eb, 

 †¶Îwe‡k‡l cive„‡Ëi wewfbœ mgxKiY I AvK…wZ mg~n wbY©q Ki‡Z cvi‡eb, 

 cive„Ë m¤úwK©Z wewfbœ mgm¨v mgvavb Ki‡Z cvi‡eb| 

 

gyL¨ kã  

Dc‡K›`ª, Dc‡Kw› ª̀K j¤̂, w`Kv¶,A¶‡iLv, kxl©we›`y, mvaviY mgxKiY 

 

cvV 5.4 
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 g~jcvV- 

Dc‡Kw›`ªK j¤̂(Latus rectum) 
cive„‡Ëi mgxKiY axy 42   n‡j GimsÁvbymv‡i, Avgiv cvB 

][2 aASAZaaaASAZZSMLSL    
GLb, ][4222 LSSLaa.SLLSSLLL    

Dc‡Kw›`ªK j‡¤̂i ˆ`N©̈ aLL 4  

Avevi, SZAS aLL 2224   

A_©vr Dc‡Kw›`ªK j‡¤î ˆ`N¨©= kxl© †_‡K Dc‡K‡›`ªi `~i‡Z¡i Pvi¸Y 

A_ev wbqvgK‡iLv †_‡K Dc‡K‡› ª̀i `~i‡Z¡i wØ¸Y|  

 

 

 
cÖ‡qvRbxq m~Îmg~n 

cive„‡Ëi mgxKiY )0(42  aaxy
 

)0(42  aaxy
 

)0(42  aayx
 

)0(42  aayx
 

(i)kxl©we›`i ¯’vbv¼  )0,0(  )0,0(  )0,0(  )0,0(  
(ii)Dc‡K‡›`ªi ¯’vbv¼  

)0,(a  )0,( a  ),0( a  ),0( a  
(iii)Dc‡Kw›`ªK j‡¤î ˆ`N©̈  a4  a4  a4  a4  
(iv)Dc‡Kw›`ªK j‡¤̂i mgxKiY 

ax   ax   ay   ay   
(v)w`Kv‡¶i mgxKiY ax   ax   ay   ay   
vi) A¶‡iLvi mgxKiY   0y  0y  0x  0x  
 

D`vniY1: xy 52   cive„‡Ëi Dc‡Kw›`ªK j‡¤̂i ˆ`N©̈  Ges Dc‡K‡›`ªi ¯’vbv¼ wbY©q Kiæb| 

mgvavb:cive„‡Ëi mgxKiY xy 52  ev, xy
4
5.42   

GLb, xy
4
5.42   mgxKiYwU‡K axy 42  -Gi mv‡_ Zzjbv K‡i cvB, 

4
5

a  


Dc‡Kw›`ªK j‡¤̂i ˆ`N©̈  a4 5

4
5.4  Ges Dc‡K‡›`ªi ¯’vbv¼, )(a,0 






 0

4
5 ,  

 

D`vniY2: pxy 82  cive„‡Ëi Dc‡Kw›`ªK j‡¤î ˆ`N©¨ Ges Dc‡K‡›`ªi ¯’vbv¼ wbY©q KiæbhLb cive„ËwU )8,4(   we›`y 

w`‡q AwZµg K‡i|  

mgvavb:†h‡nZz cive„ËwU )8,4(  we›`y w`‡q AwZµg K‡i, 4.8)8( 2 p  A_©vr 2p  
AZGe, cive„‡Ëi mgxKiY `uvovq xy 162  Ges G‡K axy 42  -Gi mv‡_ Zzjbv K‡i cvB, 4a  

myZivs Dc‡Kw›`ªK j‡¤î ˆ`N©̈ , a4 ,16 Dc‡K‡› ª̀i ¯’vbv¼  0,a A_©vr  .0,4  
 

D`vniY3: xy 102  cive„‡Ëi Dci¯’†Kv‡bv we›`yi Dc‡Kw›`ªK `~iZ¡ 8; H we› ỳi ¯’vbv¼ wbY©q Kiæb| 

mgvavb:aiæb, ),( yxP cive„‡Ëi Dci †Kv‡bv we›`y hvi Dc‡Kw› ª̀K `~iZ¡, 8SP  

xy 102  †K axy 42  -Gi mv‡_ Zzjbv K‡i cvB, 104 a  ev, AZ.ASa 
2
5

 

M 

X Z A 

L 

S 

M L 

Y 
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),( yxP †_‡KA¶‡iLvi Dci PN  j¤̂ AuvKzb | 

ANAZNZPMSP   

ev, 

xa8
 ev, 

2
11

2
58 x  

55
2

11102  .y
 ev, 55y  

AZGe, wb‡Y©q we›`yi ¯’vbv¼ 





  55,

2
11  

 

 

wkÿv_x©i 

KvR 

yx 42  cive„‡Ëi kxl©we›`y, Dc‡K›`ª, Dc‡Kw›`ªK j‡¤î ˆ`N©̈  Ges A¶ I w`Kv‡¶i 

mgxKiY wbY©q Kiæb|               DËit  ,0,0   .1,0,4,1,0  yx  

 

we‡kl †¶Î (Special cases) 
(i) Dc‡K›`ª‡K g~jwe›`y a‡i cive„‡Ëi mgxKiY 

GLv‡b,cive„‡Ëi Dc‡K›`ª S -Gi ¯’vbv¼ )0,0( , A¶‡iLv SX †K

x -A¶ Ges Gi Dci j¤^‡iLv I Dc‡K›`ªMvgx 

SY
 †K y -A¶ 

we‡ePbv Kiv n‡jv| aiæb, 

aSAZA 
|  yxP , cive„‡Ëi 

Dci †h‡Kv‡bv we›`y n‡j

xSN
Ges 

y.PN   
axZSSNZN 2

 

GLv‡b,

222222 2a)(xZNPMSPPNSN   

222 )2( axyx   
ev, 

222 )2( xaxy   

ev, ),(42 axay   GwUB wb‡Y©q mgxKiY| 

 

 

(ii) A¶‡iLv‡K x-A¶ Ges w`Kv¶‡K 

y
-A¶ a‡i cive„‡Ëi mgxKiY 

GLv‡b,

ZX
-†K x-A¶ Ges wbqvgK‡iLv 

ZM
†K y-A¶ 

ai‡jZv‡`i †Q`we›`y

Z
 Gi ¯’vbv¼ )0,0( | g‡b Kiæb

AZaAS 
 Ges ),(P yx cive„‡Ëi Dci †h‡Kv‡bv we›`y| 

PS,
†hvM Kiæb Ges w`Kv‡¶i Dci 

PM
 Ges 

ZX
 Gi Dci 

PN
j¤ ̂

AuvKzb | 

GLv‡b, x,ZN  yPN  axZSZNSN 2  

AZGe,

22222 ZNPMSPPNSN   
ev,

222)2( xyax  ev, 

222 )2( axxy   
),(42 axay  GwUB wb‡Y©q mgxKiY| 

 

 

cive„‡Ëi wewfbœ AvK…wZ 

¯’vbv‡¼i A¶mv‡c‡¶ Ae¯’vb †f‡` cive„‡Ëi AvK…wZ Pvi cÖKvi| †hgb:  

(i)aiæb, cive„‡Ëi mgxKiY )0(42  aaxy | GLv‡b x FYvZ¥K n‡j, y
KvíwbK n‡e|wKš‘ x -Gi †h‡Kv‡bv abvZ¥K gv‡bi Rb¨ y -Gi `yBwU 

mgvb wKš‘ wecixZ wPýwewkó gvb A_©vr axy 2  cvIqv hvq| A_©vr 

GwU x-A‡¶i mv‡c‡¶ cÖwZmg| Gi Dc‡K›`ª 

),0,(aS
wbqvgK‡iLv ax 

 

M 

X Z 
A 

L 

N S 

M 
L 

P (x, y) Y 

M 

X Z 
A 

L 

N S (0, 0) 

M 
L 

P (x, y) 
Y 

M 

X Z A N S 

P (x, y) 
Y 

M 

A (0, 0) 

Y 

X Z 
S (a, 0) 

Y 
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Ges A¶‡iLv 

.0y  
 

(ii)aiæb, cive„‡Ëi mgxKiY )0(42  aaxy | hw` 0x  

nq, y  KvíwbK| AZGe cive„ËwU y -A‡¶i evgw`‡K x -

A‡¶i cÖwZmgiƒ‡c Ae¯’vb Ki‡e| Gi Dc‡K›`ª 

),0,( aS 
wbqvgK‡iLv ax Ges A¶‡iLv 

.0y  

 

 

(iii)aiæb, cive„‡Ëi mgxKiY

)0(42  aayx
| GLv‡b y

FYvZ¥K n‡j, x KvíwbK n‡e| wKš‘ y -Gi †h‡Kv‡bv abvZ¥K 

gv‡bi Rb¨ x -Gi `yBwU mgvb wKš‘ wecixZ wPýwewkó gvb 

A_©vr ayx 2  cvIqv hvq| myZivs cive„ËwU y -A‡¶i 

abvZ¥K w`‡K Gi cÖwZmgiƒ‡c Ae¯’vb Ki‡e| Gi Dc‡K› ª̀ 

 ,a,S 0
 kxl© 

 ,,A 00
wbqvgK‡iLv 

MZ
Gi mgxKiY 

ay 
Ges A¶‡iLv 0x . 

 

 

(iv)aiæb, cive„‡Ëi mgxKiY 

)0(42  aayx
| hw` 0y  

nq, x  KvíwbK n‡e| myZivs Awae„ËwU x-A‡¶i wb‡P y-A‡¶i 

cÖwZmg AvKv‡i Ae¯’vb Ki‡e| Gi Dc‡K›`ª 

 aS ,0
wbqvgK‡iLv 

MZ
 Gi mgxKiY

,ay 
Dc‡Kw›`ªK j‡¤î mgxKiY 

ay 
 Ges A‡¶i mgxKiY 

.0x  

  

 

D`vniY4: yxy 882  cive„‡Ëi kxl©we›`y, Dc‡Kw›`ªK j‡¤̂i ˆ`N©̈ , Dc‡K›`ª Ges A‡¶i mgxKiY wbY©q Kiæb|   

mgvavb:cÖ̀ Ë mgxKiYwU‡Kwb¤œiƒ‡c †jLv hvq 

xyy 882  ev, 1681682  xyy  
ev, )2(8)4( 2  xy -------------(1) 
GLb,

Xx 2
 Ges Yy  4 wjL‡j(1)mgxKiYwU `uvovq X.Y 82   

axy 42   Gi mv‡_ XY 82  -Gi Zzjbv K‡i cvB, 

kxl©we›`yi ¯’vbv¼ 00  Y,X ev, 42  y,x A_©vr kxl©we›`yi ¯’vbv¼ );4,2(  Dc‡Kw›`ªK j¤̂

.8
 

Dc‡K‡›`ªi ’̄vbv¼, ,X 2 0Y
ev, ,0x 4y  A_©vr Dc‡K‡›`ªi ’̄vbv¼ )4,0(   

cive„‡Ëi A¶,

0Y
ev, 04 y  

w`Kv‡¶i mgxKiY 2X  ev, 

22 x
 ev,

04x  
 

D`vniY5: 05643 2  xyx cive„‡Ëi kxl©we›`y, Dc‡K› ª̀, Dc‡Kw› ª̀K j‡¤̂i ˆ`N©̈  Ges A¶ I w`Kv‡¶i 

mgxKiY wbY©q Kiæb|  

mgvavb:cive„‡Ëi mgxKiY, 05643 2  xyx  

ev, 084)12(3 2  yxx ev, )2(4)1(3 2  yx  
ev, )2(

3
4)1( 2  yx ------------------ (1) 

GLb, 

Xx 1
Ges Yy  2 ai‡j(1)mgxKiYwU `uvovq, YX

3
42   

M 

A (0, 0) 

Y 

X Z S (a, 0) 

Y 

X 

M 

A (0, 0) X 

Z 

S (0, a) 

Y 

Y 

X 

M 
A (0, 0) 

X 

Z 

S (a, 0) 
Y 

Y 

X 
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GwU‡K ayx 42  Gi mv‡_ Zzjbv K‡i cvB, 

3
1

a
 Ges kxl©we›`yi ¯’vbv¼ 00  Y,X ev, .y,x 21   

A_©vr, kxl©we›`yi ¯’vbv¼ )2,1(   
Dc‡Kw›`ªK j‡¤̂i ‰`N©̈

3
44  a  

Dc‡K‡›`ªi ’̄vbv¼

3
10  a,YX

ev, ,01x
3
12 y ev, 

3
5,1  yx  

A_©vr, Dc‡K‡› ª̀i ¯’vbv¼ 





 

3
5,1  

cive„‡Ëi A¶‡iLvi mgxKiY 0X A_©vr, 01 x  

w`Kv‡¶i mgxKiY 

3
1

3
4

4
1

Y ev,

3
12 y  ev, 073 y  

 

D`vniY6:cive„‡Ëi Dc‡K›`ª‡K g~jwe›`y Ges

032  yx
†iLv‡K w`Kv¶ a‡i Gi mgxKiY wbY©q Kiæb|  

 

mgvavb: GLv‡b Dc‡K›`ª ),0,0(  w`Kv¶ MZ  Ges cive„‡Ëi Dci †h‡Kv‡bv we›`y P Gi ¯’vbv¼ ).,( yx  
    2222 00 yxyxSP   

),( yxP n‡Z w`Kv¶

032  yx
†iLvi  j¤ ̂ ~̀iZ¡ , PM

5
32

21

32
22






 yxyx
 

msÁvbymv‡i, PMSP   
ev, 

22 PMSP   

ev, 

22 yx  = 
2

5
32  yx

 

ev,   yxxyyxyx 1264945 2222   
ev, 0912644 22  yxyxyx  
ev, ,09126)2( 2  yxyx  GwUB wb‡Y©q mgxKiY| 

 

 

wkÿv_x©i 

KvR 

0242  yxx  cive„ËwUi kxl©we›`y I Dc‡K‡›`ªi ¯’vbv¼ Ges A¶‡iLv, 

wbqvgK‡iLv I Dc‡Kw›`ªK j‡¤̂i mgxKiY wbY©q Kiæb| 

 

cive„‡Ëi mvaviY mgxKiY 
cive„‡Ëi Dc‡K›`ª Ges w`Kv‡¶i mgxKiY †`qv Av‡Q, cive„‡Ëi mgxKiY wbY©q Ki‡Z n‡e: 

aiæb, Dc‡K›`ª S Gi ¯’vbv¼ ),,(  w`Kv‡¶i mgxKiY 

0 nmylx | PS , †hvM KiæbGes wbqvgK‡iLv MZ  Gi Dci 

PM  j¤̂ AuvKzb| †h‡nZz PMSP   AZGe,

22 PMSP   
2

22
22 )()(


















ml

nmylxyx   

 

mijxKi‡Yi ci cvB,  

0))((}){(2}){(22 2222222222222  nmlnmmlynlmlxyllmxyxm   

M 

X Z S (0,0) 

P (x, y) 

M 

X Z S (,) 

P (x, y) 
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j¶Yxq †h, xy -Gi wØNvZ m¤ŵjZ c`¸‡jv GKwU c~Y© eM© 

2)( ylmx  ˆZwi K‡i| GwUB cive„‡Ëi mgxKi‡Yi 

ˆewkó¨| AZGe, cive„‡Ëi mvaviY mgxKi‡Yi AvK…wZ   0222  CFyGxByAx  
 

 

 mvims‡ÿc- 

 Dc‡Kw›`ªK j‡¤î ˆ`N¨© = kxl© †_‡K Dc‡K‡›`ªi `~i‡Z¡i Pvi¸Y A_ev wbqvgK‡iLv †_‡K Dc‡K‡›`ªi 

`~i‡Z¡i wØ¸Y| 

 Dc‡K›`ª‡K g~jwe› ỳ a‡i cive„‡Ëi mgxKiY: )(42 axay   

 A¶‡iLv‡K x-A¶ Ges w`Kv¶‡K y-A¶ a‡i cive„‡Ëi mgxKiY: )(42 axay   

 Dc‡K›`ª‡K g~jwe› ỳ a‡i cive„‡Ëi mgxKiY: )(42 axay   

 cive„‡Ëi mvaviY mgxKiY: 0222  CFyGxBy)(Ax  

 

 

 cv‡VvËi g~j¨vqb 5.4- 

 

1. xy 62   cive„ËwUi kxl©we›`y, Dc‡K‡›`ªi ’̄vbv¼, A¶‡iLv, wbqvgK‡iLv I Dc‡Kw›`ªK j‡¤̂i mgxKiY wbY©q 

Kiæb| 

2. )3(22  xy  cive„ËwUi kxl©we›`y, Dc‡K‡›`ªi ¯’vbv¼, A¶‡iLv, wbqvgK‡iLv I Dc‡Kw›`ªK j‡¤î mgxKiY 

wbY©q Kiæb| 

 

 

 

 

cive„‡Ëi †jLwPÎ 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 wewfbœ cÖKvi cive„‡Ëi †jLwPÎ A¼b Ki‡Z cvi‡eb| 

 

gyL¨ kã  

cive„‡Ëi †jLwPÎ, cÖwZmg 

 

 

 g~jcvV- 

 

cive„‡Ëi †jLwPÎ 

1. cive„‡Ëi mgxKiY )0(42  aaxy  n‡j, cive„ËwU g~jwe›`y w`‡q hvq| G‡¶‡Î x FYvZ¥K n‡j, y -Gi gvb 

Aev¯Íe; Avevi axy 42  mgxKi‡Y y Gi cwie‡Z©  y ¯’vcb Ki‡j mgxKiYwUi †Kv‡bv cwieZ©b nq bv| 

myZivs cive„ËwU x-A‡¶i mv‡c‡¶ abvZ¥K w`‡K Gi cÖwZmgiƒ‡c Ae¯’vb Ki‡e Ges cive„ËwU m¤ú~Y©iƒ‡c y

A‡¶i Wvb Aa©Z‡j Aew¯’Z| Avevi, x -Gi gv‡bi mv‡_ mv‡_ y -Gi ciggvb e„w× cvq Ges GB e„w×i †Kv‡bv 

†kl †bB| d‡j cive„Ë Zvi A‡¶i Dfq cv‡k¦© Amx‡g we¯Í…Z nq| Ab¨w`‡K cive„‡Ëi mgxKiY hw`

cvV 5.5 
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)(aaxy 042   nq, GLv‡b, y KvíwbK msL¨v n‡e hw` x abvZ¥K nq| G†ÿ‡Î cive„ËwU m¤ú~Y©iƒ‡c y -

A‡¶i evg Aa©Z‡j Aew¯’Z n‡e|   

2. Avevi cive„‡Ëi mgxKiY )0(42  bbyx  n‡j, GB cive„ËwUI g~jwe›`y w`‡q hvq| G‡¶‡Î y -FYvZ¥K n‡j,

x  Gi gvb Aev¯Íe; Avevi cive„‡Ëi mgxKi‡Y x Gi cwie‡Z© )( x ¯’vcb Ki‡j mgxKiYwUi †Kv‡bv cwieZ©b 

nq bv| myZivs cive„ËwU y -A‡¶i mv‡c‡¶ abvZ¥K w`‡K Gi cÖwZmgiƒ‡c Ges m¤ú~Y©iƒ‡c x -A‡¶i Dcwi 

Aa©Z‡j Aew¯’Z| Avevi, y -Gi gv‡bi mv‡_ mv‡_ x -Gi ciggvb e„w× cvq Ges GB e„w×i †Kv‡bv †kl †bB| 

d‡j cive„Ë Zvi A‡¶i Dfq cv‡k¦© Amx‡g we¯Í…Z nq| Ab¨w`‡K cive„‡Ëi mgxKiY hw` )0(42  bbyx  

nq, GLv‡b, x KvíwbK msL¨v n‡e hw` y abvZ¥K nq| G†ÿ‡Î cive„ËwU m¤ú~Y©iƒ‡c x -A‡¶i wb‡Pi Aa©Z‡j 

Aew¯’Z n‡e|   

 

D`vniY1:†jLwPÎ A¼bKiæb, xy 42   

cive„ËwU )0,0( we›`y w`‡q hvq| 0x  n‡j y -Gi gvb Aev¯Íe nq; wKš‘ 0x n‡j y -Gi `yBwU mgvb wKš‘ 

wecixZ wPýwewkó gvb cvIqv hvq| Gi †_‡K cÖZxqgvb nq †h, x -A¶ A_©vr cive„‡Ëi wb‡Ri A‡¶i mv‡c‡¶ 

GwU cÖwZmg Ges cive„ËwU m¤ú~Y©iƒ‡c 0x ev y -A¶ †iLvi Wvbw`‡K xy -Z‡ji cÖ_g I PZz_© PZzf©v‡M Aew¯’Z 

| 0x  gv‡biRb¨ y -Gi mswkøógvb¸‡jv wbY©q Kiæb|   

 

 

†`Lv hv‡”Q )0,0( cive„‡Ëi kxl©we›`y Ges cive„ËwU ),2,1( ),2,1(  ),4,4( ),4,4(  ),6,9( ),6,9( 
...............cÖf„wZ we›`y¸‡jv w`‡q hvq| QK KvM‡R OXX  Ges OYY  †iLv `yBwU‡K h_vµ‡g x -A¶ I

y
-A¶ a‡i 

¶z`ªZg e‡M©i GK evûi mgvb GK GKK wb‡q we›`y¸‡jv QK KvM‡R ¯’vcb Kiæb| GLb we›`y̧ ‡jv GKwU mylg 

eµ‡iLvi mvnv‡h¨ †hvM K‡i xy 42  cive„‡Ëi †jL cvB|   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 mvims‡ÿc- 

 )0(42  aaxy n‡j, cive„ËwU x -A‡¶i mv‡c‡¶ cÖwZmg Ges m¤ú~Y©iƒ‡c 

y
-A‡¶i Wvb Aa©Z‡j 

Aew¯’Z| 

x  0 1 1 4 4 9 9 
y  0 2 2 4 4 6 6 

X X O 

Y 

Y 

y2 =4x 
(0, 0) 

(1, 2) 

(1, 2) 

(4, 4) 

(4, 4) 

(9, 6) 

(9, 6) 
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 )0(42  aaxy n‡j, cive„ËwU x -A‡¶i mv‡c‡¶ cÖwZmg Ges m¤ú~Y©iƒ‡c 

y
-A‡¶i evg Aa©Z‡j 

Aew¯’Z| 

 )0(42  bbyx n‡j, GwU 

y
-A‡¶i mv‡c‡¶ cÖwZmg Ges m¤ú~Y©iƒ‡c x -A‡¶i Dcwi Aa©Z‡j 

Aew¯’Z| 

 )0(42  bbyx n‡j, GwU 

y
-A‡¶i mv‡c‡¶ cÖwZmg Ges m¤ú~Y©iƒ‡c x -A‡¶i wb‡Pi Aa©Z‡j 

Aew¯’Z| 

 

 

 cv‡VvËi g~j¨vqb 5.5- 

 

1. 

2
52 xy 

 cive„ËwU 

xy
-Z‡ji ‡Kvb PZzf©v‡M Aew¯’Z? 

 (K) 1g I 2q  (L) 2q I 3q  (M) 1g I 4_© (N) †KvbwUB bv 

2.  yx 42   cive„ËwU- 

  (i)  g~j we›`y A_©vr )0,0( w`‡q hvq 

  (ii) x A‡¶i mv‡c‡¶ cÖwZmg 

  (iii) x A‡¶i Dcwi Aa©Z‡j Aew¯’Z 

  Dc‡ii Z‡_¨i Av‡jv‡K †KvbwU mZ¨ ? 

 (K) i, ii (L) i, iii (M) ii, iii (N) †KvbwUB bv 

 

3.  xy 62  cive„‡Ëi †jLwPÎ A¼b Kiæb|  

4.  yx 92  cive„‡Ëi †jLwPÎ A¼b Kiæb 

 

 

 

 

Dce„Ë 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 Dce„Ë A¼b Ki‡Z cvi‡eb, 

 Dce„‡Ëi Av`k© mgxKiY wbY©q Ki‡Z cvi‡eb| 

 

gyL¨ kã  

Dce„Ë A¼b, Av`k© mgxKiY 

 

 

 g~jcvV- 

 

Dce„Ë A¼b   

g‡bKiæb, S Dce„‡Ëi Dc‡K›`ª, MMZ 
Dce„‡Ëi wbqvgK‡iLv Ges e Gi Dr‡Kw›`ªKZv, †hLv‡b )10(  e | 

w`Kv‡¶i Dci SZ j¤ ̂ Uvbzb Ges ZS -†K ewa©Z Kiæb| SZ -†K A  I A we›`y Øvive t1Abycv‡Z h_vµ‡g 

AšÍwe©f³ I ewnwe©f³ Kiæb†hb eZAASAZSA  tt

 nq|  

myZivs Dce„‡Ëi msÁvbymv‡i, A  I A Gi Dci `yBwU 

 

cvV 5.6 

A 
A 

B 

B 

P 

P 
M 

M 

Z C N S 

Q 

Q 

N1 

R 

R 

N2 
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we›`y| AA 
Gi Dci †h‡Kv‡bv we›`y N  wbb Ges AA 

Gi Dci PPN 
j¤̂ Uvbyb| S -†K †K›`ª K‡i Ges 

ZNe  mgvb e¨vmva© wb‡q GKwU e„Ë AuvKzb †hb Zv 

PPN 
†K P  I P  we›`y‡Z †Q` K‡i| Zvn‡j P  I P 

Dce„‡Ëi Dci `yBwU we›`y| PS ,  I PS , †hvM Kiæb 

Ges w`Kv‡¶i Dci PM  I MP 
 j¤̂ AuvKzb|  

 

GLv‡b my¯úó †h, PMeZNeSP  |myZivs P Dce„‡Ëi Dci GKwU we›`y| Abyiæcfv‡e, P  Dce„‡Ëi Dci 

Aci GKwU we›`y| N -Gi gZ AA 
Gi Dci Av‡iv we›`y wb‡j Dce„‡Ëi Dci Q, ,Q ,R ......R ,  we›`y¸‡jvcvIqv 

hv‡e|GB we›`y¸‡jvi ms‡hvM mylg †iLv n‡jvB Dce„Ë| 

D‡jøL¨ †h, A , A  we›`y `yBwU kxl© we›`y, AA 
e„nr A¶, AA 

Gi ga¨we›`y C Dce„‡Ëi †K›`ª| †K›`ªC  w`‡q Aw¼Z 

e„nr A‡¶i Dci BB 
j¤ ̂R¨vwU Dce„‡Ëi ¶z`ª A¶| AA 

I BB 
 A¶ `yBwU‡K Dce„‡Ëi cÖavb A¶ Ges ,B B 

we›`y ỳBwUIDce„‡Ëi kxl©we›`y bv‡g AwfwnZ| 

 

Dce„‡Ëi cÖwgZ ev Av`k© mgxKiY(Standard Equation of Ellipse) 
g‡b Kiæb, S Dce„‡Ëi Dc‡K›`ª, MMZ 

 Dce„‡Ëi 

wbqvgK‡iLv Ges eGi Dr‡Kw›`ªKZv, †hLv‡b )10(  e | 

w`Kv‡¶i Dci SZ j¤ ̂ Uvbzb Ges ZS -†K ewa©Z Kiæb|

SZ -†K A I A we›`y Øviv e t1  Abycv‡Z h_vµ‡gAšÍwe©f³ 

I ewnwe©f³ Kiæb †hb eZAASAZSA  tt

nq|C  

Gi †K›`ª hv AA 
Gi ga¨we›`y| 

g‡b Kiæb, a;AA 2 a.ACCA   

GLb, AZeSA  ev, a)e(CZCSa  -------(1) 
Ges ZAeAS  ev, a)e(CZCSa  -------- (2) 

(1)I (2)†hvM K‡i cvB, CZea  22  ev, 

e
aCZ   

 

(2) †_‡K (1) we‡qvM K‡i cvB, aeCS  22  ev, aeCS   
C -†K g~j we›`y, CX  I CY †K h_µ‡g x -A¶ I y -A¶ aiæb|  yxP , Dce„‡Ëi Dci †h‡Kv‡bv we›`y wbb| AA 

Gi Dci PN  IwbqvgK‡iLvi Dci PM j¤ ̂AuvKzb| 

myZivs msÁvbymv‡i, NZePMeSP   
222 NZeSP   

ev,  2222 CNCZePNSN   
wKš‘, yPNx,aeCNCSSN   

2
222)( 






  x

e
a

eyxae  

ev, )1()1( 22222 eayex   

ev, 1
)1( 22

2

2

2





ea

y
a
x ------------- (3) 

(3)-G 0x ai‡j Avgiv cvB,

;1 2eay 
 †`Lv hv‡”Q †h, y -A¶ Dce„Ë‡K `yBwU ev¯Íe we›`y (†h‡nZz 1e )

B, B  -G †Q` K‡i| we›`y ỳBwU C Gi wecixZ w`‡K Ggbfv‡e Aew¯’Z †h, .eaBCCB 21  

M 

Z 
A 

P(x,y) 

Y 
B 

X 
S C N 

B 

A 
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g‡b Kiæb, b.BCCB  Zvn‡j )e(ab 222 1 --------------------- (4) 

myZivs (3) mgxKiYwU `uvovq ,12

2

2

2


b
y

a
x

 hv Dce„‡Ëi cÖwgZ ev Av`k© mgxKiY|

 

Abywm×všÍ: mgxKiY(4) †K Gfv‡e †jLv P‡j  ev, 2

22

2

2
2 1

a
ba

a
be 

  ev, 

a
bae

22 


 
Dce„‡Ëi Dr‡Kw›`ªKZv ba , Gi gva¨‡g cÖKvwkZ n‡q‡Q|  

 
 

 

 mvims‡ÿc- 

 Dce„‡Ëi Dr‡Kw›`ªKZv e n‡j, 10  e  

 Dce„‡Ëi kxl©we›`y `yBwU| 

 Dce„‡Ëi Av`k© mgxKiY: 12

2

2

2


b
y

a
x

 

 Dce„‡Ëi Dr‡Kw›`ªKZv:

a
bae

22 
  

 

 

 cv‡VvËi g~j¨vqb 5.6- 

 

1. wb‡Pi †KvbwU Dce„‡Ëi mgxKiY? 
(K) 416 22  yx  (L) 4002516 22  yx  (M) 122  yx  (N) xy 42   

2. ,12

2

2

2


b
y

a
x

†hLv‡b

)( ba 
Dce„‡Ëi e„nr A¶ †KvbwU? 

(K) x -A¶ (L) 

y
-A¶ (M) wbqvgK‡iLv (N) †KvbwUB bv 

 

 

 

 

Dce„Ë (wewfbœ mgxKiY) 

 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 Dce„‡Ëi Dc‡K›`ª I wbqvgK‡iLv wPwýZ I Dc‡Kw›`ªK j‡¤̂i ˆ`N©̈  wbY©q Ki‡Z cvi‡eb| 

 wewfbœ iƒ‡ci Dce„‡Ëi mgxKiY wbY©q I mswkøó wPÎvw` A¼b Ki‡Z cvi‡eb, 

 Dce„‡Ëi mvaviY mgxKiY wbY©q Ki‡Z cvi‡eb,  

 Dce„Ë m¤úwK©Z wewfbœ mgm¨vi mgvavb Ki‡Z cvi‡eb| 

 

gyL¨ kã  

Dce„‡Ëi Dc‡K›`ª, wbqvgK‡iLv, Dc‡Kw›`ªK j¤̂, mvaviY mgxKiY 

 

 

 g~jcvV- 

 

Dce„‡Ëi Dc‡K›`ª I wbqvgK‡iLv  

2

2
21

a
be 

cvV 5.7 

Z 

M 

A 
Z 

C A 


L 

L 

S S  

Y 
B 

B 
Y 

M 
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12

2

2

2


b
y

a
x

Dce„ËwU y -A¶ eivei cÖwZmg e‡j y -A‡ÿi Wvb I 

evg cv‡k Dce„ËwUi mgAvK…wZi `ywU Ask i‡q‡Q|  

GLb x -A‡¶i Dci `yBwU we›`y SGes Z   Ggbfv‡e †bqv nq, †hb 

aeCSSC  Ges 

e
aCZZC  nq|  

ZZ 
Dci ZM 

j¤̂ AuvKv nj| G‡ÿ‡ÎI S †K Dc‡K›`ª Ges ZM 
†K wbqvgK‡iLv a‡i Avgiv GKB Dce„Ë 

cvB| AZGe, Dce„‡Ëi `yBwU Dc‡K›`ª )0( ae, Ges `yBwU wbqvgK‡iLvi mgxKiY aex  Av‡Q| 

 

Dc‡Kw›`ªK j¤̂(Latus rectum) 
Dce„‡Ëi †h‡Kv‡bv Dc‡K‡›`ªi ga¨ w`‡q Aw¼Z e„nr A‡¶i Dci j¤ ̂†iLvi Dce„‡Ëi AšÍM©Z Ask‡K Dc‡Kw›`ªK 

j¤ ̂ ejv nq| Dc‡ii wP‡Î, LLS 
GKwU Dc‡Kw›`ªK j¤̂ Ges LSSL  , Zvn‡j L  Gi ’̄vbv¼ )( SLCS, ev 

)( SLe, a  hv Dce„‡Ëi Dci Aew¯’Z| 

Zvn‡j, 12

2

2

22


b
SL

a
ea

ev,  2

4
222 1

a
b)e(bSL   †Kbbv 2

2
21

a
be   

ev,

a
bebSL

2
21   

myZivs L Ges L we›`yi ’̄vbv¼ h_vµ‡g 






  21 ebae,

Ges 






  21, ebae  

Ges Dc‡Kw›`ªK j‡¤̂i ˆ`N©̈  .
a
bSLLL

222   

 

D`vniY1: 1243 22  yx Dce„‡Ëi Dc‡Kw›`ªK j‡¤̂i ˆ`N©̈  wbY©q Kiæb|  

mgvavb: cÖ̀ Ë mgxKiYwU‡K 1
34

22


yx

AvKv‡i †jLv hvq| GLv‡b, 32 b  Ges 2a  


 Dc‡Kw› ª̀K j‡¤î ˆ`N©̈  .3

2
322 2





a
b

 

 

Dce„‡Ëi mgxKi‡Yi Ab¨vb¨ iƒc(Other forms of the equation of an Ellipse) 
 

(i)Dce„‡Ëi †K›`ª‡K g~jwe›`y, e„nr A¶‡K y -A¶, ¶z`ª A¶‡K x -

A¶ ai‡j Dce„‡Ëi mgxKiY nq .12

2

2

2


b
x

a
y  

Dc‡Kw›`ªK j‡¤̂i ˆ`N©̈  ;2 2

b
a

  Dr‡Kw›`ªKZv:

b
abe

22   

G‡ÿ‡Î Dc‡Kw›`ªK j¤ ̂ †iLvØ‡qi mgxKiY n‡e bey  Ges 

wbqvgK‡iLvØ‡qi mgxKiY n‡e .
e
by   

 

 

(ii) Avgiv GLv‡b )( βα, †K›`ª I ’̄vbv‡¼i Aÿ `ywUi mgvšÍivj Aÿ wewkó Dce„‡Ëi mgxKiY wbY©q Kie|g‡b 

Kiæb, )( βα,C Dce„‡Ëi †K›`ª, e„nr A¶ AA 
 I ¶z`ª A¶ BB 

n‡jv h_vµ‡g x -A¶I y -A‡ÿi mgvšÍivj| 

Avevi g‡b Kiæb a,AA 2 b;BB 2  Ges ),( yxP Dce„‡Ëi Dci 

†h‡Kv‡bv we›`y| x -A‡¶i Dci PNM j¤ ̂ AuvKzb hv e„nr A¶‡K N

A 

Y 

Z 

O 

A 

B 

C (, ) 

B 

L M X 

N 

P (x, y) 

A 

Y 

B 

S 

C X 
A 

S 

B 
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we›`y‡Z †Q` K‡i| Dce„‡Ëi †K›`ª C -†K g~jwe›`y a‡i, C -Gi mv‡c‡¶ 

P-Gi ¯’vbv¼ `uvovq  PNCN, | †h‡nZz P we›`ywU Dce„‡Ëi Dci 

Aew¯’Z †m‡nZz 12

2

2

2


b

PN
a

CN

 
GLv‡b, αxOLOMLMCN   

Ges βyCLPMNMPMPN   

AZGe, 

    12

2

2

2


b
βy

a
αx

, GwUB wb‡Y©q mgxKiY| 

 

12

2

2

2


b
y

a
x

Dce„Ë m¤ú‡K© wb¤œwjwLZ dj¸‡jv ¯§iY ivL‡Z n‡e,  

Dce„‡Ëi mgxKiY )0(12

2

2

2

 ba
b
y

a
x

 )0(12

2

2

2

 ab
b
y

a
x

 

(i)  Dce„‡Ëi †K‡›`ªi ¯’vbv¼   

)0,0(  )0,0(  
(ii)  e„nr A‡¶i ˆ`N©̈ , ¶z`ª A‡¶i ˆ`N©̈  ba 2,2  ab 2,2  

(iii)  Dc‡K›`ªØ‡qi ¯’vbv¼ )0,(),0,( aeae   ),0( be , ),0( be  
(iv)  e„nr A‡¶i mgxKiY, ¶z`ª A‡¶i mgxKiY 0,0  xy  0,0  yx  

(v)  wbqvgK ‡iLvØ‡qi mgxKiY 
e
ax

e
ax  ,  

e
by

e
by  ,  

(vi)  Dr‡Kw›`ªKZv 
a

ba 22 
 

b
ab 22 

 

(vii) Dc‡Kw›`ªK j‡¤̂i ˆ`N©̈  
a
b22  

b
a22  

(viii) Dc‡Kw›`ªK j¤̂Ø‡qi mgxKiY aex   bey   
 

Dce„‡Ëi Dci¯’ †h‡Kv‡bv we›`yi Dc‡Kw›`ªªK ~̀iZ¡ `yBwUi †hvMdj e„nr A‡¶i ˆ`‡N©̈ i mgvb| 

g‡b Kiæb, 12

2

2

2


b
y

a
x

Dce„‡Ëi mgxKiY Ges ),( yxP Dce„‡Ëi Dci †h‡Kv‡bv we›`y| S I S  Dce„‡Ëi 

Dc‡K›`ªØq Ges MZ I ZM 
Zvi wbqvgK‡iLvØq|

PS,
I 

P,S
†hvM Kiæb Ges ),( yxP we›`y w`‡q e„nr A‡¶i 

mgvšÍivj †iLv AuvKzb, hv wbqvgK‡iLvØq‡K M I M 
†Q` K‡i| MMP 

 wbqvgK‡iLvØ‡qi Dci j¤ ̂n‡e|  

msÁvbymv‡i, 11 exax
e
aeCN)(CZe.NZe.PMeSP 






   

11 exax
e
aeCN)Z(Ce.ZNe.MPePS 






   

AZGe, a.exaexaPSSP 211   myZivs, `vwe cÖgvwYZ n‡jv| 

 

Dce„‡Ëi mvaviY mgxKiY(General Equation of an Ellipse) 
g‡b Kiæb, Dce„‡Ëi Dc‡K›`ª ),( S , w`Kv¶ 0 cbyax  GesGi Dr‡Kw›`ªKZv ).1(e ),( yxP Dce„‡Ëi 

Dci GKwU we›`y| PS, †hvM Kiæb Ges w`Kv‡¶i Dci 

PM
j¤̂ Uvbyb| 

msÁvbymv‡i, PMeSP  ev,

222 PMeSP   

P (x, y) B 

C S 

M 

Z A 

Y 

N Z 

M 

B 

S A 

S A Z 

P (x, y) 
M 
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ev, .)()()( 22

2
222

ba
cbyaxeyx




 
 

 
D`vniY2: 4002516 22  yx Dce„‡Ëi Dr‡Kw›`ªKZv, Dc‡K› ª̀,Dc‡Kw›`ªªK j‡¤î ˆ`N©̈  Ges j‡¤î I w`Kv‡¶i 

mgxKiY wbY©q Kiæb| 

mgvavb:Dce„‡Ëi mgxKiY .1
1625

22


yx

AZGe, 5a Ges  

Dr‡Kw›`ªKZv,

a
bae

22 


5
3

5
1625




  

Dc‡K‡›`ªi ’̄vbv¼

)0,(ae
 I );0,( ae GLv‡b Dc‡K›`ª )0,3(0,

5
35 






  Ges )0,3(0,

5
35 






   

Dc‡Kw›`ªK j‡¤̂i ˆ`N©̈

5
32

5
422 22





a
b

 

Dc‡Kw›`ªK j‡¤̂i mgxKiY aex  A_©vr, 3
5
35 x

 
w`Kv‡¶i mgxKiY 

e
ax  ev,

5
3
5

x ev,

3
25

x
 

D`vniY3: p -Gi gvb KZ n‡j 804 22  pyx Dce„ËwU )4,0(  we›`y w`‡q AwZµ‡g Ki‡e? Dce„ËwUi A¶ 

`yBwUi ˆ`N¨© Ges Dr‡Kw›`ªKZv wbY©q Kiæb|   

mgvavb:hw` 804 22  pyx Dce„ËwU )4,0(  we›`y w`‡q AwZµg K‡i, Z‡e 80160  p  ev, 5p n‡e|  

myZivs Dce„‡Ëi mgxKiY n‡e 8054 22  yx ev, 1
1620

22


yx

ev, 1
4)52( 2

2

2

2


yx

 
myZivs 52a Ges 4b  
AZGe, A¶ `yBwUi ˆ`N©̈  n‡e 54 Ges8  

Dce„‡Ëi Dr‡Kw›`ªKZv,

a
bae

22 


5
1

52
2

20
1620





 

 

D`vniY4: 1
169144

22


yx

 Dce„‡Ëi Dc‡K›`ª `yBwU wbY©q Kiæb|  

mgvavb:GLv‡b, 12a Ges 13b  j¶bxq †h, ba  | myZivs Dce„ËwUi e„nr A¶ y -A‡¶i Dci Aew¯’Z| 

AZGe, 

13
5

13
14416922








b

abe
 

myZivs, Dc‡K›`ª ỳBwUi ¯’vbv¼ ),0( be  A_©vr )5,0(
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