
 

 
wbY©vqK I g¨vwUª· 4 

BDwbU  
 

 
 
f‚wgKv  

MwY‡Z MvwYwZK msNUb ev Acv‡ikb cÖwµqvaxb msL¨v‡K A‡bK mgq we‡kl AvKv‡i mvwR‡q †jLv nq| A‡bK mgq 

msL¨v¸‡jv‡K AvqZvKv‡i mvwR‡q Dfq cv‡k eÜwb Øviv Ave× Kiv nq| g¨vwUª· I wbY©vqK cÖKv‡ki Rb¨ Giƒc 

c×wZ e¨envi Kiv nq| GB BDwb‡U Avgiv g¨vwUª· I wbY©vqK m¤ú‡K© Ávb AR©‡bi †Póv Ki‡ev| 
 
D‡Ïk¨ 

 GB BDwbU †k‡l Avcwb- 

 0 wbY©vqK m¤ú‡K© aviYv jvf Ki‡eb Ges wbY©vq‡Ki we —̄„wZ m¤ú‡K© Ávb AR©b Ki‡eb; 

 0 wbY©vq‡Ki ¸Yvejx, Abyivwk I mn¸YK m¤ú‡K© Ávb AR©b Ki‡eb; 

 0 wbY©vq‡Ki mvnv‡h¨ wewfbœ mgm¨vi mgvav‡b `¶Zv AR©b Ki‡eb; 

 0 g¨vwUª‡·i msÁv m¤ú‡K© aviYv jvf Ki‡eb Ges wewfbœ cÖKvi g¨vwUª· m¤ú‡K© Ávb AR©b Ki‡eb; 

 0 g¨vwUª· m¤úwK©Z wewfbœ mgm¨vi mgvav‡b `¶Zv AR©b Ki‡eb| 
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 1 cvV 
 
wbY©vq‡Ki msÁv I we —̄„wZ 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 
  wbY©vqK m¤ú‡K© Ávb AR©b Ki‡eb, 

  wbY©vq‡K we —̄„wZ m¤ú‡K© Ávb AR©b Ki‡eb|  
 

 

 

msÁv t 

wbY©vqK GKwU we‡kl AvKv‡i wjwLZ wbw ©̀ó GK cÖKv‡ii ivwk| 
Avgiv ỳBwU GKNvZ mgxKiY †bB- 

    a1x + b1 = 0 ............................ (i) 
    a2x + b2 = 0 ............................ (ii)  

mgxKiY `yBwU n‡Z x– AcmviY K‡i cvB- 
 a1b2 – a2b1 = 0 ................................... (iii)  

GB m¤úK©wU‡K 
 





a1

a2
   
b1
b2

 = 0 AvKv‡iI †jLv n‡q _v‡K| evgc‡¶i ivwkwU‡K wbY©vqK (determinant) ejv nq| GB 

we‡kl AvKv‡i wjwLZ ivwkwUi ỳBwU mvwi (row) ỳBwU Kjvg (column) Av‡Q| G‡K wØZxq ch©v‡qi wbY©vqK e‡j| 
Avevi Avgiv wZbwU GKNvZ mgxKiY †bB 
 a1x + b1y + c1 = 0 ------------------------- (iv) 

 a2x + b2y + c2 = 0 ------------------------- (v) 

 a3x + b3y + c3 = 0 -------------------------- (vi) 
  

(v) Ges (vi) mgxKiY ỳBwU eRª¸Yb c×wZ‡Z mgvavb K‡i cvB, 

 
x

b2c3–b3c2
  = 

y

–(a2c3–a3c2)
  = 

1
a2b3–a3b2

    

x, y Gi gvb (iv) mgxKi‡Y ewm‡q Avgiv cvB 
a1 (b2 c3 – b3c2) – b1 (a2 c3 – a3 c2) + c1 (a2b3 – a3 b2) = 0- - - - - - - (vii) 
(vii) bs m¤úK©wU‡K wbæwjwLZ AvKv‡iI cÖKvk Kiv hvq- 
 

a1  

 
   
b2
b3
  
c2
c3
  
  –  b1
 

     
a2
a3
  
c2
c3
    
+      c1  
 

  
a2
a3
   
b2
b3
 
   =0 ............................... (viii)
   

 

A_ev
 

      
a1
a2
a3

   
b1
b2
b3

   

c1
c2
c3

    

= 0 ..................................(ix)
 
 

  

evgc‡¶i ivwkwU Z…Zxq ch©v‡qi wbY©vqK| Gi wZbwU mvwi Ges wZbwU Kjvg Av‡Q| (vii), (viii) Ges (ix) †_‡K 
Avgiv cvB- 
 







a1

a2
a3

   

b1
b2
b3

   

c1
c2
c3

   

 = a1
 
 

     



b2

b3
   
c2
c3

  
– b1
 



a2

a3
  
c2
c3

  
+c1
 

   



a2

a3
   
b2
b3

  

 = a1(b2c3 – b3c2) – b1(a2c3 – a3c2) + c1(a2b3–a3b2) 

 = a1b2c3 – a1b3c2 – a2b1c3 + a3b1c2 + a2b3c1 – a3b2c1 
           BnvB Av‡jvP¨ wbY©vq‡Ki we —̄„wZ| 

a1, b1, c1, a2 BZ¨vw` eY©¸wj‡K wbY©vq‡Ki Dcv`vb (element) Ges a1b2c3, a1b3c2 BZ¨vw` ¸Ydj‡K wbY©vq‡Ki 
c` (term) e‡j| mvwi Ges Kjv‡gi msL¨v wbY©vq‡Ki ch©vq w ’̄i K‡i| a1, b2, c3 Dcv`vb¸wj cÖavb KY© ˆZix K‡i 
Ges GB c`¸wji ¸Ydj a1b2c3 †K gyL¨c` e‡j| 
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 2 cvV 
 
wbY©vq‡Ki ¸Yvejx, Abyivwk Ges mn¸YK 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  wbY©vq‡Ki ¸Yvejx cÖgvY Ges mgm¨v mgvav‡b Zv cÖ‡qv‡Mi `¶Zv AR©b 
Ki‡eb; 

  Abyivwk I mn¸YK m¤ú‡K© Ávb jvf Ges mgm¨v mgvav‡b cÖ‡qv‡Mi `¶Zv 
AR©b Ki‡eb| 

 

 

wbY©vq‡Ki †gŠwjK ¸Yvejx t 
(1) †Kvb wbY©vq‡Ki mvwi‡K Kjv‡g ev Kjvg‡K mvwi‡Z cwieZ©b Ki‡j wbY©vq‡Ki gv‡bi †Kvb
cwieZ©b nq bv|  

 

ai“b, D =  







a1

a2
a3

   

b1
b2
b3

   

c1
c2
c3

   
Ges D1 =  







a1

b1
c1

   

a2
b2
c2

   

a3
b3
c3

   

 

D Ges D1 †K Avjv`vfv‡e we —̄„Z Ki‡j †`Lv hv‡e †h, D = D1  
 

(2) †Kvb wbY©vq‡Ki `yBwU mvwi ev Kjvg ci¯úi ’̄vb wewbgq Ki‡j wbY©vq‡Ki ciggvb GKB _v‡K wKš—z Zvi wP‡ýi 
cwieZ©b nq| 
 

ai“b, D =  







a1

a2
a3

   

b1
b2
b3

   

c1
c2
c3

  
Ges D1 =  







a2

a1
a3

   

b2
b1
b3

   

c2
c1
c3

   

 
D1 = a2 (b1c3 – b3c1) – b2(a1c3 – a3c1) + c2(a1b3 – a3b1) 

 = – [ a1(b2c3 – b3c2) – b1(a2c3 – a3c2) + c1(a2b3 – a3b2) ] 

 = – D   
 
(3) †Kvb wbY©vq‡Ki `yBwU mvwi ev `yBwU Kjvg mgvb n‡j wbY©vq‡Ki gvb k~b¨ n‡e| 
ai“b, D =  







a1

a2
a2

   

b1
b2
b2

   

c1
c2
c2

  

 
D Gi 2q Ges 3q mvwii ’̄vb wewbgq Ki‡j wbY©vq‡Ki gvb GKB _v‡K wKš—z wP‡ýi cwieZ©b nq| 
∴ D = – D ev, 2D = 0 ∴ D = 0 
 
(4)  †Kvb wbY©vq‡Ki †Kvb mvwi ev †Kvb Kjv‡gi mKj Dcv`vb‡K GKB msL¨v Øviv ¸Y Ki‡j H wbY©vq‡Ki 

gvb‡KI H msL¨v Øviv ¸Y Ki‡Z n‡e| 
ai“b, D =  







a1

a2
a3

   

b1
b2
b3

   

c1
c2
c3

  
Ges D1 =  







ka1

a2
a3

   

kb1
b2
b3

   

kc2
c2
c3

   

 

 1g wbY©vq‡Ki 1g mvwii mKj Dcv`vb‡K k w`‡q ¸Y K‡i D1 MVb Kiv n‡q‡Q, G‡¶‡Î D1 = KD n‡e| 
D1 = ka1  





b2

b3
   
c2
c3

 
– kb1
 

  



a2

a3
   
c2
c3

 
+ kc1
 

  



a2

a3
   
b2
b3

   

 

= k
  



a1
 

  




b2

b3
   
c2
c3

 
– b1
 

  



a2

a3
   
c2
c3

 
+ c1
 

  



a2

a3
   
b2
b3

 


 
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= k  







a1

a2
a3

   

b1
b2
b3

   

c1
c2
c3

  
= kD  

 
(5)  hw` GKwU wbY©vq‡Ki †h †Kvb mvwi (ev Kjvg) Gi cÖ‡Z¨KwU Dcv`vb `yBwU c` wb‡q MwVZ nq, Zvn‡j 

wbY©vqKwU‡K Aci `yBwU wbY©vq‡Ki mgwóiƒ‡c cÖKvk Kiv hvq| 
 

A_©vr  









a1+α1

a2+α2
a3+α3

   

b1
b2
b3

   

c1
c2
c3

  

= 







a1

a2
a3

   

b1
b2
b3

   

c1
c2
c3

  
+ 









α1

α2

α3

   

b1
b2
b3

   

c1
c2
c3

  

 
(6) †Kvb wbY©vq‡Ki †Kvb GKwU mvwi ev Kjv‡gi Dcv`vb¸‡jv‡K GKB msL¨v Øviv ¸Y K‡i Aci GKwU mvwi ev 

Kjv‡gi Dcv`vb¸‡jvi mv‡_ †hvM A_ev we‡qvM Ki‡j †h wbY©vqK Drcbœ nq Zvi gvb cÖ_‡gv³ wbY©vq‡Ki 
gv‡bi mgvb| 

 

ai“b, D =  







a1

a2
a3

   

b1
b2
b3

   

c1
c2
c3

  
D1 =  









a1+nb1

a2+nb2
a3+nb3

   

b1
b2
b3

   

c1
c2
c3

   

 
G‡¶‡Î  D1 =  









a1+nb1

a2+nb2
a3+nb3

   

b1
b2
b3

   

c1
c2
c3

   

 
=  







a1

a2
a3

   

b1
b2
b3

   

c1
c2
c3

  
+  









nb1

nb2
nb3

   

b1
b2
b3

   

c1
c2
c3

   

 
=  







a1

a2
a3

   

b1
b2
b3

   

c1
c2
c3

  
+n  







b1

b2
b3

   

b1
b2
b3

   

c1
c2
c3

   

 
 = D   [ ∴ wØZxq wbY©vq‡Ki 1g Ges 2q Kjvg mgvb e‡j Zvi gvb k~b¨ ]  
 
(7) hw` wbY©vq‡Ki †Kvb mvwi (Kjvg) Gi Dcv`vb¸‡jv‡K Aci GKwU mvwi (Kjvg) Ges Abyiƒc Dcv`v‡bi 

mn¸YK Øviv ¸Y Kiv nq, Zvn‡j ¸Ydj¸‡jvi mgwó k~b¨ n‡e| 
 

D = 







a1

a2
a3

   

b1
b2
b3

   

c1
c2
c3

  
GLv‡b A1 = 





b2

b3
   
c2
c3

  
 B1=– 





a2

a3
   
c2
c3

   

 
Ges C1 = 





a2

a3
   
b2
b3

   
 

 GLb  a2A1 + b2B1 + c2C1 
= a2 





b2

b3
   
c2
c3

  
–b2  





a2

a3
   
c2
c3

  
 +c2 





a2

a3
   
b2
b3

   

 
 = 







a2

a2
a3

   

b2
b2
b3

   

c2
c2
c3

  
 = 0      [ ∴ 1g Ges 2q mvwi mgvb| ] 
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Abyivwk (minor) I mn¸YK (cofacter) : hw` GKwU cÖ`Ë wbY©vqK D Gi †h †Kvb Dcv`v‡bi ga¨ w`‡q GKwU Lvov 
I GKwU Abyf‚wgK (harizontal) mij‡iLv Uvbv hvq, Zvn‡j evKx Dcv`vb¸wj w`‡q MwVZ wbY©vqK‡K H Dcv`v‡bi 
Abyivwk (minor) e‡j| 
 

 †hgb D = 







a1

a2
a3

   

b1
b2
b3

   

c1
c2
c3

  
 wbY©vq‡Ki a1, b1, c1 Gi Abyivwk 

 
h_vµ‡g - 





b2

b3
   
c2
c3

 
 
‚ 



a2

a3
   
c2
c3

 
 
‚ 



a2

a3
   
b2
b3

  

 
†Kvb Dcv`v‡bi Abyivwki c~‡e© h_v‡hvM¨ wPý ewm‡q mn¸YK cvIqv hvq, h_v‡hvM¨ wPý wbY©q Kivi wbqg t 
†Kvb Dcv`vb hw` r–Zg mvwi Ges c–Zg Kjv‡g Ae ’̄vb K‡i Z‡e- 
H Dcv`v‡bi mn¸YK = (–1)r+c × H Dcv`v‡bi Abyivwk|  
†Kvb Dcv`v‡bi mn¸YK Abyiƒc eo nv‡Zi A¶i w`‡q m~wPZ nq| †hgb a1, b1, c1 Gi mn¸YK h_vµ‡g- 

A1= 




b2

b3
   
c2
c3

  
B1 = – 





a2

a3
   
c2
c3

  
 C1 = 





a2

a3
   
b2
b3

   

 
D`vniY-1 t A = 







2

–3
6
   

–4
2
7
   

5
1
9

  
wbY©vq‡Ki GKwU Dcv`vb 1 Gi Ae ’̄vb 2q mvwi I 3q 
Kjv‡g 

 

∴   1 Gi Abyivwk = 2q mvwi I 3q Kjvg ev` w`‡q 

 Drcbœ wbY©vqK = 
 





2

6   
–4
 7

 

 
= 14 – (–24) = 14+24 = 38

 
   

 Abyiƒcfv‡e 6 Dcv`v‡bi Abyivwk 
 

=
  



–4

2    
5
1

 = – 4 – 10 = –14  

 

 1 Dcv`v‡bi mn¸YK  = (–1)2+3 × 1 Dcv`v‡bi Abyivwk 
    = – 1 × 38 = – 38  
  

 Abyiƒcfv‡e 6 Dcv`v‡bi mn¸K = (–1)3+1 × 6 Dcv`v‡bi Abyivwk 
      = 1 × (–14) = – 14  
 
 Abyivwk I mn¸Y‡Ki mvnv‡h¨ wbY©vq‡Ki we —̄„wZt 

ai“b D =  







a1

a2
a3

   

b1
b2
b3

   

c1
c2
c3

  

 
= a1 





b2

b3
   
c2
c3

  
– b1 





a2

a3
   
c2
c3

  
 + c1 





a2

a3
   
b2
b3

   
 

 Zvn‡j, D = a1 × (a1 Gi Abyivwk) – b1 × (b1 Gi Abyivwk) +c1 × (c1 Gi Abyivwk) 
 wKš—z  a1 Gi mn¸YK  = (–1)1+1 × a1 Gi Abyivwk = a1 Gi Abyivwk = A1  
  b1 " " = (–1)1+2 × (b1 Gi Abyivwk ) = – (b1 Gi Abyivwk) = B1  
  c1 " " = (–1)1+3 × (c1 Gi Abyivwk) = c1 Gi Abyivwk = C1  
 ∴  D = a1 ( a1 Gi mn¸YK) +b1 (b1 Gi mn¸YK)  +c1 (c1 Gi mn¸YK) 

  = a1A1 + b1B1 + c1C1  
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Abyiƒcfv‡e †`Lv‡bv hvq †h, 

 D = a2A2 + b2B2 + c2C2  

  = a3A3 + b3B3 + c3C3  

  = a1A1 + a2A2 + a3A3 

  = b1B1 + b1B1 + b3B3 BZ¨vw` 
 
myZivs †Kvb wbY©vq‡Ki †Kvb mvwi ev Kjv‡gi Dcv`vb¸‡jv‡K Zv‡`i wbR wbR mn¸YK Øviv ¸Y K‡i ¸Ydj¸‡jv 
†hvM Ki‡j †hvMdj H wbY©vq‡Ki gv‡bi mgvb n‡e| 
 
D`vniY-2t gvb wbY©q Ki“bt  







67

39
81
   

19
13
24
   

21
14
26

  

 
cÖ`Ë wbY©vqK 

=  






67 – 19 ∞ 3

39 – 13 ∞ 3

81 – 24 ∞ 3
      

19
13
24
       

21
14
26

  

  
 2q Kjvg‡K 3 w`‡q ¸Y K‡i 1g Kjvg †_‡K  we‡qvM K‡i 

 
=
 
 
 






10

0
9
    

19
13
24
   

21
14
26

  

 

 

=
 
 
 






10

0
9
   

19
13
24
   

20–19
1 –13
26–24

  

 

 3q Kjvg †_‡K 2q Kjvg we‡qvM K‡i 

 
=
 
 
 






10

0
9
   

19
13
24
   

2
1
2
  

 

 
=10
  



13

24   
1
2  

+9
  



19

13  
2
1  

= 10∞2 + 9(–7)
 

  

 = 20 – 63 = – 43 

 
D`vniY-3 t  x+y     x      y 

 x     x+z     z 

 y       z      y+z 

Gi gvb wbY©q Ki“b| 

 1g Kjvg †_‡K 2q I 3q Kjvg we‡qvM K‡i cÖ`Ë wbY©vqK 
 =  x+y−x−y         x            y 

      x−x−z−z       x+z         z 

      y−z−y−z        z         y+z 
 

 

=
 
 
  






0

–2z
–2z

     

x
x+z
z
       

y
z
y+z

  

 

 

= – 2z
 
 

  






0

1
1
  

x
x+z
z
        

y
z
y+z

  

  

 2q mvwi †_‡K 3q mvwi we‡qvM K‡i 
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= – 2z
 
 

  






0

0
1
  
x
x
z
      

y
–y
y+z

  

 

 
= – 2z
   



x

x   
y
–y   

  

 = – 2z (–xy – xy) = 4xyz  
 
 

D`vniY-4 t  †`Lvb †h,  







1

a

a2–bc
   

1
b

b2–ca
   

1
c

c2–ab
  

= 0  

 

cÖ`Ë wbY©vqKwUi Abyiƒc mvwi Ges Kjvg¸wji c¯úi ’̄vb wewbgq K‡i cvB- 

 









1

1
1
    
a
b
c
      

a2–bc

b2–ca

c2–ab

 

=
 
 
 









1

1
1
   
a
b
c
    

a2

b2

c2
  

–
 
 
  






1

1
1
   
a
b
c
   
bc
ca
ab

  

 

GLv‡b 







1

1
1
    
a
b
c
   
bc
ca
ab

  
wbY©vqKwU D Øviv m~wPZ Kiv n‡j 

 

 
abcD = abc
 
 

 






1

1
1
   
a
b
c
   
bc
ca
ab

  

=
 
 
  









a

b
c
   

a2

b2

c2
   
abc
abc
abc

  

 
= abc 









a

b
c
    

a2

b2

c2
     

1
1
1

  

= – abc 









a

b
c
   

1
1
1
    

a2

b2

c2
  

2q Ges 3q Kjvg ’̄vb wewbgq 
K‡i 

 
= abc 









1

1
1
   
a
b
c
   

a2

b2

c2
  

1g Ges 2q Kjvg ’̄vb wewbgq K‡i 

 
∴ D = 









1

1
1
   
a
b
c
   

a2

b2

c2
  

 

 
∴  cÖ`Ë wbY©vqK 









1

1
1
   
a
b
c
   

a2

b2

c2
 

–
 
 
 









1

1
1
   
a
b
c
   

a2

b2

c2
 

= 0
 
 

   

 
D`vniY-5 t cÖgvY Ki“b †h,  

 






a

a2

a3
   

b

b2

b3
   

c

c2

c3
 

= abc (a–b)(b–c)(c–a)
 
 

  

 

 

evg c¶
 

 

  







a

a2

a3
   

b

b2

b3
   

c

c2

c3
 

= abc
 
 

 






1

a

a2
   

1
b

b2
   

1
c

c2
   

 

1g Kjvg †_‡K 2q Kjvg Ges 2q Kjvg †_‡K 3q Kjvg we‡qvM K‡i 
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= abc
 
 

 






0

a–b

a2–b2
    

0
b–c

b2–c2
     

1
c

c2
  

 

  
= abc
  



a–b

a2–b2
   

b–c

b2–c2
  

 

  
= abc (a–b) (b–c)
  



1

a+b   
1
b+c   

  = abc (a–b) (b–c) (b+c–a–b) 

  = abc (a–b) (b–c) (c–a). 
 
D`vniY-5 :  cÖgvY Ki“b  

 






a–b–c

2b
2a

   

2a
b–c–a
2c

   

2a
2b

c–a–b
 
= (a+b+c)3

 
 

  

 cÖ`Ë wbY©vqKwUi 1g, 2q Ges 3q mvwi 1g mvwi‡Z †hvM K‡i cvB- 

 






a–b–c+2b+2c

2b
2c

    

2a+b–c–a+2c
b–c–a
2c

   

2a+2b+c–a–b
2b

c–a–b
  

 

 

=
 
 
 






a+b+c

2b
2c

   

a+b+c
b–c–a
2c

   

a+b+c
2b

c–a–b
  

 

 

= (a+b+c)
 
 

 






1

2b
2c
   

1
b–c–a
2c

   

1
2b

c–a–b
   

 

 1g Kjvg †_‡K 2q Kjvg Ges 2q Kjvg †_‡K 3q Kjvg we‡qvM K‡i- 

 

= (a+b+c)
 
 

 






0

c+a+b
0

   

0
–(a+b+c)
a+b+c

   

1
2b

c–a–b
  

 

 

= (a+b+c)
 
 

 






a+b+c

 
0

  

–(a+b+c)
 

a+b+c
  

 = (a+b+c) {(a+b+c)2 – 0} 

 = (a+b+c)3 
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 3 cvV 
 
wbY©vqK m¤úwK©Z wewfbœ mgm¨vi mgvavb 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 
  wbY©vqK m¤úwK©Z wewfbœ mgm¨v mgvav‡b `¶Zv AR©b Ki‡eb| 

 

 

wbY©vq‡Ki mvnv‡h¨ GKNvZ mgxKiY †Rv‡Ui mgvavb 

a1x + b1y = c1 - - - - - - - - -  - - - - (i)  
a2x + b2y = c2 - - - - - - - - - - - - - - (ii)  

ỳB PjK mgwb¦Z ỳBwU GKNvZ mgxKiY| 
GLb (i) bs mgxKiY‡K b2 Ges (ii)  bs mgxKiY‡K b1 Øviv ¸Y K‡i (i) bs †_‡K (ii) bs we‡qvM K‡i cvIqv hvq- 
 a1b2x – a2b1x = b2c1 – b1c2 
ev, x(a1b2–a2b1) = b2c1 – b1c2  

ev, x = 
b2c1 – b1c2
a1b2 – a2b1

  ,  

Abyiƒfv‡e (i) bs mgxKiY‡K a2 Ges (ii) bs mgxKiY‡K a1 Øviv ¸Y Kivi ci we‡qvM K‡i cvIqv hvq 

 y = 
a1c2–a2c1
a1b2–a2b1

     

wbY©vqK AvK…wZ‡Z x Ges y Gi gvb, 

x = 




c1

c2
  
b1
b2





a1

a2
  
b1
b2

   = 
Dx
D     Ges y = 





a1

a2
  
c1
c2





a1

a2
  
b1
b2

   = 
Dy
D   

 

G‡¶‡Î x I y PjKØ‡qi mnM Øviv Drcbœ wbY©vqK  

D = 




a1

a2
  
b1
b2

  , Abyiƒcfv‡e Dx = 



c1

c2
  
b1
b2

   Ges 

Dy = 




a1

a2
   
c1
c2

  
 

GKBfv‡e wZb PjK mgwb¦Z mgxKiY †RvU 
a1x + b1y + c1z = d1 

a2x + b2y + c2z = d2 

a3x + b3y + c3z = d3  
 

mgvavb K‡i cvB- 

x = 








d1
d2
d3

   

b1
b2
b3

   

c1
c2
c3







a1

a2
a3
   

b1
b2
b3

   

c1
c2
c3

   = 
Dx
D   ,  y = 









a1
a2
a3

    

d1
d2
d3

   

c1
c2
c3







a1

a2
a3

   

b1
b2
b3

    

c1
c2
c3

  = 
Dy
D   

Ges z = 








a1

a2
a3

    

b1
b2
b3

   

d1
d2
d3







a1

a2
a3

   

b1
b2
b3

    

c1
c2
c3

  = 
Dz
D   

 



GBP.Gm.wm †cÖvMÖvg 

BDwbU Pvi  c„ôv-102 

G‡¶‡Î D mgxKiY †Rv‡Ui PjKÎ‡qi mnM Øviv Drcbœ wbY©vqK, D Gi gv‡b x Gi mn‡Mi Kjv‡g aª“e‡Ki Kjvg, y 
Gi mn‡Mi Kjv‡g aª“eK c‡`i Kjvg Ges z Gi mn‡Mi Kjv‡g aª“eKc‡`i Kjvg ’̄vcb Ki‡j h_vµ‡g Dx, Dy, 
Dz cvIqv hvq| wbY©vq‡Ki mvnv‡h¨ GKNvZ mgxKiY †Rv‡Ui Giƒc mgvavb c×wZ †µgv‡ii wbqg (Cramer's Rule) 
e‡j cwiwPZ| 
 
D`vniY-1 t  mgvavb Ki“b t 4x + 3y = 2 
   8x + 9y = 6  
  

 G‡¶‡Î D = 



4

8   
3
9   = 36 – 24 = 12 

 Dx = 



2

6   
3
9    = 18 – 18 = 0,     Dy = 



4

8  
2
6   = 24 – 16 = 8   

 

           x = 
Dx
D   = 

0
12  = 0,         y = 

Dy
D    = 

8
12  = 

2
3   

 AZGe wb‡Y©q mgvavb = 








0‚ 
2
3    

 
D`vniY-2 t mgvavb Ki“bt 2x – y – z = 4, x–2y+z = 5, x – y + 2z = 1  
mgvavb t   
G‡¶‡Î D = 
 
 






2

1
1
   

–1
–2
–1
   

–1
1
2

 

= – 6
 
 

  

 

 

Dx =

 
 

 






4

5
1
   

–1
–2
–1
    

–1
1
2

 

= 0
 
 

   
 

 
Dy =

 
 

 






2

1
1
    

4
5
1
   

–1
1
2

 

= 18
 
 

  

 

 

Dz =

 
 

 






2

1
1
   

–1
–2
–1
   

4
5
1

 

= 6
 
 

  

∴  x = 
Dx

D   = 
O
–6  = 0,   y = 

Dy

D   = 
18
–6   = – 3 

 z = 
Dz

D   = 
6
–6  = – 1 

  
AZGe wb‡Y©q mgvavb = {0, –3, –1} 
  

 

 

 

Abykxjbx-4.1 

1. mgvavb Ki“b t 

  

(i)
 
 
  






29

25
63
   

16
31
54
   

22
25
46

   

(ii)
 
 

   






265

240
219

    

240
225
196

   

219
198
181
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(iii)
 
 

 









1+x1
x1
x1

     

x2
1+x2
x2

    

x3
x3

1+x3

  

(iv)
 
 

   






–a2

ab
ac

  

ab

–b2

bc
   

ac
bc

–c2
   

 
2. cÖgvY Ki“b t 

 
(i)
 
 
    






1

a

a3
   

1
b

b3
    

1
c

c3
  

= (a–b)(b–c)(c–a)(a+b+c)
 
 

  

 

 

(ii)
 
 

  






1

1
1
   

x
y
z
    

y+z
z+x
x+y

   

= 0
 
 

  

 

 

(iii)
 
 

  






a2

2a
1
   

ab
a+b
1

    
b2

2b
1

 
= (a–b)3

 
 

  

 

 

(iv)
 
 

  






a+b+2c

c
c

   

a
b+c+2a

a
    

b
b

c+a+2b
  
=2 (a+b+c)3

 
 

  

 

 

(v)
 
 

  









(b+c)2

(c+a)2

(a+b)2
      

a2

b2

c2
      

1
1
1

 

=–2(a+b+c)(b–c)(c–a)(a–b)
 
 

  

 
(vi)
 
 

  






b+c

q+r
y+z 

     
c+a
r+p
z+x 

    
a+b
p+q
x+y 

 

= 2
 
 

 






a

p
x
   
b
q
y
   

c
r
z
  

 

 

(vii)
 
 

  






x2

x2+xy
xy

     

yz

y2

y2+yz

    
zx+z2

zx

z2
 
= 4x2y2z2

 
 

  

  

 

(viii)
 
 

 






a

b
ax+by

     

b
c

bx+cy
      

ax+by
bx+cy
0

 
= – (ax2+2bxy+cy2) (ca–b2)
 
 

  

 
3.  wbY©vq‡Ki mvnv‡h¨ mgvavb Ki“b t 
 (i) x+3y = 7 (ii) 2x+3y = 4 
  3x+y = –3  x–y = 7 
 (iii) x+y+z = 1 (iv) x+y+z = 0 
  x+2y+z = 2  3x+2y+z = 1 
  x+y+2z = 0  x – y – 2z = 1 
 
 (v) 2x+y–2z = 10 (vi) 2x+3y–2z = 2 
  3x + 2y +2z = 1  3x + 4y – 3z = 2 
  5x + 4y + 3z = 4  5x – 3y + 2z = 5  
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 4 cvV 
 g¨vwUª· Gi msÁv Ges wewfbœ cÖKvi g¨vwUª· 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  g¨vwUª‡·i msÁv ej‡Z cvi‡eb; 

  wewfbœ cÖKvi g¨vwUª· m¤ú‡K© Ávb AR©b Ki‡eb| 
 

 

msÁv t 
wKQy wbw ©̀ó MvwYwZK msNUb ev Acv‡ikb cÖwµqvaxb KZ¸‡jv msL¨v‡K AvqZKv‡i mvwR‡q Dfq cv‡k¦©
eÜbx (bracket)  Øviv  Ave×  Ki‡j  g¨vwUª·  Drcbœ nq|  mvaviYfv‡e  g¨vwUª·  cÖKv‡ki Rb¨ [ ] 

eªv‡KU e¨envi Kiv nq| Z‡e () eªv‡KU ev ||   || cÖZxKI e¨envi Kiv nq| †Kvb g¨vwUª‡·i Aš—M©Z msL¨v¸‡jv‡K H 

g¨vwUª‡·i Dcv`vb ejv nq Ges Zv‡`i K‡qKwU mvwi I Kjv‡g mvwR‡q g¨vwUª· MVb Kiv nq| 

†hgb  (i)
 

 



1

4    
2
–1   

–3
7       

(ii)
 
 

  






1

4
7
     

2
5
9
      

3
6
8
  

ỳBwU
 

  

g¨vwUª· 
 

(i) bs g¨vwUª·‡K   


x+2y–3z=0

4x–y+7z=0   mggvwÎK GKNvZ mgxKiYØ‡qi mnM (coefficient) g¨vwUª· ev  x+2y=–34x–y=7    

AmggvwÎK mgxKiYØ‡qi ewa©Z (augmented) g¨vwUª· e‡j| 

g¨vwUª· Gi gvÎv (order) t †Kvb g¨vwUª· mvwi msL¨v m I Kjvg msL¨v n n‡j Zvi gvÎv m×n n‡e| Dc‡i D‡j−wLZ 

g¨vwUª·Ø‡qi gvÎv h_vµ‡g 2×3 Ges 3×3.  

 

wewfbœ cÖKv‡ii g¨vwUª· t 

 †iv g¨vwUª· (Row Matrix)t GKwU gvÎ mvwi wewkó g¨vwUª·‡K †iv g¨vwUª· e‡j| 

 A = [ a11, a12, a13, .......... a1n] GKwU †iv g¨vwUª·| Gi mvwi msL¨v 1 Ges Kjv‡gi msL¨v n, myZivs GUv 

(1×n) ch©v‡qi g¨vwUª·| 
 
 Kjvg g¨vwUª· (Column Matrix)t GKwU gvÎ Kjvg wewkó g¨vwUª·‡K Kjvg g¨vwUª· e‡j| 

 B = 











a11
a21
a31

M

M

am1

   GKwU Kjvg g¨vwUª·| Gi Kjv‡gi msL¨v 1 wKš—z mvwii msL¨v m| myZivs g¨vwUª·wU (m×1) 

ch©v‡qi| 
 
 eM© g¨vwUª· (Square Matrix)t †h g¨vwUª· Gi mvwi Ges Kjv‡gi msL¨v mgvb Zv‡K eM© g¨vwUª· e‡j| 

 A = 









a11  a12   a13 - - - - - - a1n
a21  a22 - - - - - - - - - - a2n
- - - - - - - - - - - - - - - - - - - 
- - - - - -  - - - - - - - - - - - - - 

 
an1   an2 - - - - - - - - - - -ann

   GKwU eM©g¨vwUª·| 
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 Gi mvwi Ges Kjv‡gi msL¨v n| n msL¨K mvwi Ges n msL¨v‡K Kjvg wewkó g¨vwUª‡·i ch©vq n| 
 KY© g¨vwUª· (Diagonal Matrix)t †h eM© g¨vwUª‡·i aij =0 hLb i ≠ j, ZLb g¨vwUª·wU‡K KY© g¨vwUª· e‡j| 

 D = 






a11

0
0
   

0
a22
0
   

0
0
a33

   GKwU KY© g¨vwUª·| 

 

 †¯‹jvi g¨vwUª· (Scalar Matrix) :  

 †h Wvqv‡Mvbvj g¨vwUª‡·i Ak~b¨ Dcv`vb¸‡jv mgvb, Zv‡K †¯‹jvi g¨vwUª· e‡j| 

 D = 






a

0
0
   

0
a
0
   

0
0
a
   GKwU †¯‹jvi g¨vwUª·| 

 

 A‡f` g¨vwUª· (Identity ev unit Matrix) :  

 †¯‹jvi g¨vwUª‡·i Ak~b¨ Dcv`vb¸‡jv GKK n‡j g¨vwUª·wU‡K A‡f` g¨vUª· ev BDwbU (unit) g¨vwUª· e‡j| n 

ch©v‡qi BDwbU g¨vwUª·‡K In w`‡q wb‡`©k Kiv nq| †hgb- 

 I3 = 






1

0
0
   

0
1
0
   

0
0
1
  ,  I2 = 



1

0   
0
1     

 

 k~b¨ g¨vwUª· (Null Matrix  ev Zero Matrix) : †Kvb g¨vwUª‡·i me¸‡jv Dcv`vb k~b¨ n‡j Zv‡K k~b¨ 

g¨vwUª· ev we‡`nx g¨vwUª· e‡j| A = 






0

0
0
  

0
0
0
   GKwU k~b¨ g¨vwUª·| 

 

 UªvÝ‡cvR g¨vwUª· (Transpose Matrix)t †Kvb g¨vwUª‡·i mvwi¸‡jv Kjvg Ges Kjvg¸‡jv mvwi‡Z cwiYZ 

K‡i †h g¨vwUª· cvIqv hvq Zv‡K UªvÝ‡cvR g¨vwUª· e‡j| g¨vwUª· A Gi UªvÝ‡cvR‡K At ev AT Øviv wb‡ ©̀k 

Kiv nq| A Gi ch©vq m×n n‡j At Gi ch©vq n×m n‡e| 

 A = 






1

3
7
   

2
4
2
   

3
5
3
    n‡j  At = 







1

2
3
  

3
4
5
  

7
2
3
  

 

 cÖwZmg g¨vwUª· (Symmetric Matrix)t †Kvb eM© g¨vwUª· A Gi †¶‡Î hw` At =A nq Z‡e A †K cÖwZmg 

g¨vwUª· e‡j| 

 A = 






a

h
g
   

h
b
f
   

g
f
c
  GKwU cÖwZmg g¨vwUª· †Kbbv,  

 

 At = 






a

h
g
   

h
b
f
   

g
f
c
  = A   

 

 B‡Wg‡cv‡U›U g¨vwUª· (Idempotent Matrix) : †Kvb eM© g¨vwUª· A- Gi Rb¨ A2 = A n‡j g¨vwUª·wU‡K 

B‡Wg‡cv‡U›U g¨vwUª· e‡j| A = 



1

0  
–1
0   GKwU B‡Wg‡cv‡U›U g¨vwUª·| 
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 wbj †cv‡U›U g¨vwUª· (Nilpotent Matrix) : †Kvb eM© g¨vwUª· A Gi Rb¨ AP = 0 n‡j A †K P m~P‡Ki 

wbj‡cv‡U›U g¨vwUª· e‡j| A = 






0

0
0
  

2
0
0
  

3
4
0
  GKwU wbj‡cv‡U›U g¨vwUª·| 

 

 wms¸jvi g¨vwUª· (Singular Matrix) t †Kvb eM© g¨vwUª‡·i wbY©vqK k~b¨ n‡j g¨vwUª·wU‡K wms¸jvi g¨vwUª· 

e‡j| A = 



3

6  
–4
–8    GKwU wms¸jvi g¨vwUª·| 

 | A | = 



3

6   
–4
8   = –24 + 24 = 0  

 

 g¨vwU‡·i mgZv t A = [ aij ] Ges B = [ bij ] g¨vwUª·Øq‡K mgvb g¨vwUª· (Equal Matrix) ejv nq hw` Zv‡`i 

ch©vq mgvb nq Ges GKwUi Dcv`vb wØZxqwUi mswk−ó Dcv`v‡bi mgvb nq| ỳBwU mgvb g¨vwUª‡·i Rb¨ [aij] 

= [bij] , 



i=1‚2‚3- - - - - - - m

j = 1‚ 2‚ 3 - - - - - - n    
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 5 cvV 
 
g¨vwUª‡·i †hvM, we‡qvM Ges ¸Ydj I wewfbœ mgm¨vi mgvavb  

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  g¨vwU‡·i †hvM, we‡qvM ¸Y wbY©q Ges mgm¨v mgvav‡b Zv cÖ‡qv‡Mi `¶Zv AR©b 
Ki‡eb| 

 
 

 

g¨vwUª‡·i †hvM, we‡qvM t  
ỳBwU g¨vwUª· A I B †hv‡Mi Rb¨ ev we‡qv‡Mi Rb¨ Dc‡hvMx n‡e hw` Zv‡`i gvÎv GKB nq| A I B

g¨vwUª·Ø‡qi  †hvMdj  ev  we‡qvMdj  Aci GKwU g¨vwUª· C n‡e hvi gvÎv A I B Gi gvÎvi mgvb
n‡e 

Ges hvi Dcv`vb¸‡jv A I B g¨vwUª‡·i cÖwZm½x Dcv`vb¸‡jvi †hvMdj ev we‡qvMdj n‡e| 

A = 



1

4  
–2
5    

2
6    Ges B = 



3

–7   
0
1   

2
8    

 

A+B = 



1+3

4–7   
–2+0
5+1    

2+2
6+8   = 



4

–3  
–2
6   

4
14    

  

Ges A – B = 



1–3

4+7   
–2–0
5–1    

2–2
5–8   = 



–2

11  
–2
4    

0
–2    

  

 B – A = 



3–1

–7–4    
0+2
5–1   

2–2
8–6    =    



2

11   
2
4   

0
–2    

 ∴  A – B ≠ B – A 

hw` A = 



1

2   
2
–3    nq 

†Kvb †¯‹jvi K Gi Rb¨ K.A = 



K.1

K.2     
K.2
K.3    n‡e| 

 
g¨wUª‡·i ¸Yb (Multiplication of Matrices)   

A I B ỳBwU g¨vwUª· n‡j Zv‡`i ¸Ydj AB ¸Y‡bi Rb¨ Dc‡hvMx n‡e hw` A A_©vr evgcv‡ki g¨vwUª‡·i Kjvg 

msL¨v, B A_©vr Wvb cv‡ki g¨vwUª‡·i mvwi msL¨vi mgvb nq| Ab¨_vq Zviv ¸Yb‡hvM¨ bq| 
 
awi A GKwU 2×3 g¨vwUª· Ges B GKwU 3×2 g¨vwUª·, Zvn‡j A Ges B Gi ¸Ydj (2×3).(3×2) = (2×2) g¨vwUª· 
n‡e| 
 

A = 




a11

a21
   
a12
a22

   
a13
a23

   Ges B = 






b11

b21
b31

  

b12
b22
b32

   

 

AB = 




a11

a21
    
a12
a22

    
a13
a23

   







b11

b21
b31

  

b12
b22
b32

  

 

 = 




a11b11+a12b21+a13b31

a21b11+a22b21+a23b31

a11b12+a12b22+a13b32
a21b12+a22b22+a23b32
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wKš—z C = 






5

–2
4
   

–1
3
–7

  , D = 






1

4
7
   

2
5
9
   

3
6
8
  n‡j 

 

CD wbY©q m¤¢e bq| KviY CD ¸Yb †hvM¨ bq| ZvB †Kvb A g¨vwUª‡·i gvÎv m×n Ges B g¨vwUª‡·i gvÎv n×p n‡j 

AB ¸Yb †hvM¨ KviY evgw`‡Ki g¨vwUª‡·i Kjvg msL¨v n Ges Wvbw`‡Ki g¨vwUª‡·i mvwi msL¨vI n| wKš—z BA 

¸Yb‡hvM¨ bq| AB Gi ¸Ydj g¨vwUª‡·i gvÎv m×p n‡e| 
 

D`vniY-1 :  A =  
2

3  
–5
0   

1
–4  , B = 



1

0  
–2
–1  

–3
5   , C = 



0

1  
1
–1  

2
1   n‡j (i) A+B  (ii) B+C  (iii) C–A  (iv) 3A+4B–

2c  wbY©q Ki“b, (v) †`Lvb †h, A+(B–C) = (A+B)–C. 

 

 
(i)
   

A+B=
  



2

3   
–5
0    

1
–4   

+
  



1

0   
–2
–1   

–3
5    

   
=
  



2+1

3+0   
–5–2
0–1    

1–3
–4+5  

=
  



3

3  
–7
–1   

–2
1   

 
(ii) B+C=
  



1

0  
–2
–1   

–3
5  

+
  



0

1  
1
–1   

2
1   

   
=
  



1+0

0+1    
–2+1
–1–1     

–3+2
5+1  

=
  



1

1    
–1
–2    

–1
6   

 
(iii) C–A=
  



0

1    
1
–1     

2
1   

–
  



2

3   
–5
0      

1
–4   

   
=
  



0–2

1–3   
1+5
–1–0    

2–1
1+4   

=
   



–2

–2    
6
–1    

1
5   

 
(iv)  3A+4B–2C= 3
  



2

3    
–5
0     

1
–4  

+4
  



1

0   
–2
–1    

–3
5  

–2
  



0

1   
1
–1   

2
1   

  
=
  



6

9   
–15
0    

3
–12  

+
  



4

0   
–8
–4   

–12
20   

–
   



0

2   
2
–2   

4
2   

  
=
  



6+4–0

9+0–2   
–15–8–2
0–4+2    

3–12–4
–12+20–2   

  
=
  



10

7    
–25
–2    

–13
6   

 
(v)  A+(B–C)=
  



2

3    
–5
0    

1
–4   

+
  



1

–1   
–3
0    

–5
4  

=
  



3

2   
–8
0     

–4
0   

  
(A+B) – C=
  



3

3   
–7
–1   

–2
1  

–
  



0

1  
1
–1   

2
1  

=
  



3

2   
–8
0    

–4
0   

  ∴   A+(B–C) = (A+B)–C 

 

D`vniY-2 :  
A =
 
 

 






5

–1
4
    

–7
2
–2
    

1
–3
–16

  

Ges  B =
 
 

 






3

2
1
      

2
3
5
     

1
2
1
   



MwYZ 1g cÎ 

BDwbU Pvi c„ôv-101  

 †`Lvb †h, AB ≠ BA 

 

AB =
 
 

 






15–4+1

–3+4–3
12–4–16

    

10–21+5
–2+6–15
8–6–80

    

5–14+1
–1+4–3
4–4–16

  

=
 
 
  






2

–2
–8
   

–6
–11
–78

   

–8
0
–16

  

 

BA  =
 
 

 






15–2+4

10–3+8
5–5+4

    

–21+4–2
–14+6–4
–7+10–2

    

3–6–16
1–9–32
1–15–16

 

=
 
 
 






17

15
4
    

–19
–12
1
   

–19
–39
–30

  

 ∴  AB ≠ BA  

D`vniY-3 :  †`Lvb †h, 






2

–1
1
   

–2
3
–2
    

–4
4
–3

   GKwU B‡Wg‡cv‡U›U g¨vwUª·| 

 awi cÖ`Ë g¨vwUª· A  

 Zvn‡j A2 = A. A  = 






2

–1
1
  

–2
3
–2
  

–4
4
–3

   






2

–1
1
   

–2
3
–2
   

–4
4
–3

  

  = 






4+2–4

–2–3+4
2+2–3

    

–4–6+8
2+9–8
–2–6+6

    

–8–8+12
4+12–12
–4–8+9

  

  = 






2

–1
1
    

–2
3
–2
    

–4
4
–3

  = A  

 ∴   A  GKwU B‡Wg‡cv‡U›U g¨vwUª·| 
 

D`vniY-4 : A =  
1

4   
2
–3    n‡j †`Lvb †h, A2 + 2A–11I GKwU we‡`nx g¨vwUª·| 

 A2 = A.A =
  



1

4      
2
–3   



1

4     
2
–3    

  
=
  



1+8

4–12    
2–6
8+9  

=
  



9

–8    
–4
17   

 
A2+2A–11I=
 

 



9

–8  
–4
17   

+2
  



1

4  
2
–3  

–11
  



1

0   
0
1   

  
=
  



9

–8   
–4
17  

+
  



2

8  
4
–12  

–
  



11

0    
0
11   

  = 



0

0    
0
0    GUv GKwU we‡`nx g¨vwUª·| 

D`vniY-5:  A = [2    1]  Ges B =  
1

4    
–2
5     

0
–3   

  AB = [2+4     – 4+5    0–3 ] = [ 6   1   –3]   
 

 

 

Abykxjbx-4.2 

1. A = 






1

5
1
   

2
0
–1
   

–3
2
1

  , B = 






3

4
2
   

–1
2
0
   

2
5
3
   Ges C = 







4

0
1
   

1
3
–2
   

2
2
3
   n‡j  

 (i) A+B, (ii) A–C,  (iii) –2A wbY©q Ki“b Ges †`Lvb †h, (iv) A+(B–C)=(A+B)–C  

2.  A = 



1

4  
2
5  
3
6   , B = 







0

1
0
   

2
2
–1

  , C = 






–1

0
3
  

2
4
6
   n‡j  
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 (i) AB Ges AC wbY©q Ki“b, (ii) †`Lvb †h, AB + AC = A(B+C)  

3.  A = 



1

4  
2
5  
3
6  , B = 







4

6
–1

 , C = [ 1  2  –5  6 ] n‡j †`LvI †h, (AB)C = A(BC) Ges ABC wbY©q Ki“b| 

4.  A = 






1

2
1
   

3
0
–1
   

2
3
1
   n‡j A3–2A2+A–I wbY©q Ki“b| 

5.  A = 



1

0  
–1
3    

2
4    Ges B =  

4
–1  

0
–2  

–3
3   n‡j 3A – 4B Gi gvb wbY©q Ki“b| 

6.  gvb wbY©q Ki“b| 

 (i)  [4  5  6]  






2

3
–1

     (ii)  



2

1   
3
5    

4
6   







1
2
3
   

7.  †`Lvb †h, 






2

–1
1
  

–3
4
–3
   

–5
5
–4

   GKwU B‡Wg‡cv‡U›U g¨vwUª·| 

 

 DËigvjv 

Abykxjbx-4.1 
 

1. (i) 132  (ii) 0   (iii) 1+x1+x2+x3  (iv) 4a2b2c2 
 

3. (i) {–2, 3}  (ii) {5, –2}  (iii) {1, 1, –1} 

 (iv) {0, 1, –1} (v) {1, 2, –3)  (vi) {1, 2, 3} 

 
Abykxjbx-4.2 

1.(i)
 
 

  






4

9
3
   

1
2
–1
    

–1
7
4

   

(ii)
 
 

  






–3

5
0
    

1
–3
1
     

–5
0
–2

  

(iii)
 
 

 






–2

–10
–2

   

–4
0
2
     

6
–4
–2

  

 
2.(i)
   



2

5   
3
12   ,   



8

14    
28
64   

 

3.
   



13

40   
26
80    

–65
–200   

78
240   4.   







6

10
5
    

15
1
-5
    

10
15
6

  

5.
      



–13

4     
–3
17    

18
0   

 

6. (i) [17]   (ii)  



20

29   

 

 


