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cenlJehetCe& met$e
 1. (a + b)2 = a2 + 2ab + b2;  a2 + b2 = (a + b)2 – 2ab

 2. (a – b)2 = a2 – 2ab + b2;   a2 + b2 = (a – b)2 + 2ab

 3. (a + b)2 + (a – b)2 = 2(a2 + b2)

 4. (a + b)2 – (a – b)2 = 4ab

 5. (a + b + c)2 = a2 + b2 + c2 + 2(ab + bc + ca)

 6. (a + b)3 = a3 + b3 + 3ab(a + b);

a3 + b3 = (a + b)3 – 3ab(a + b)

 7. (a – b)3 = a3 – b3 – 3ab(a – b);

a3 – b3 = (a – b)3 + 3ab(a – b)

 8. a2 – b2 = (a + b)(a – b)

 9. a4 – b4 = (a2 + b2) (a + b) (a – b)

 10.a3 – b3 = (a –  b)(a2 + ab + b2)

 11.a3 + b3 = (a +  b)(a2 – ab + b2)

 12.an – bn = (a – b)(an– 1 + an– 2 b + an– 3 b2 + ··· + bn–1)

 13. an = a.a.a . . . n yeej

 14. am.an = am+n

 15.  
nm

n

m

a
a

a 

16. (am)n = amn = (an)m

17. (ab)n = an.bn

 18.  
a

b

a

b

n n

n








 

 19.  a0 = 1 peneb  a  R, a   0

 20.  a–n  =
1 1

a
a

an
n

n
, 



21. ap/q = q pa

22. a3 + b3 + c3 – 3abc = (a + b +c) (a2 + b2 + c2) –

(ab – bc – ca) Ùeefo a + b + c = 0 nes lees

a3 + b3 + c3 = 3abc  nesiee~

 23. Ùeefo
a c

b d
  nes lees

a b c d

a b c d

 


 
 nesiee

yeerpeieefCele (Algebra)

24. Ùeefo 
a b c

a b d





 nes lees

a c d

b c d





 nesiee

25. Ùeefo (x–a)2 + (y–b)2 + (z–c)2 = 0 nes lees Fme Øekeâej kesâ

JÙebpekeâ keâes nue nsleg x = a, y = b leLee z = c ceeve jKekeâj

Skeâ mebbYeeefJele ceeve efvekeâeuee pee mekeâlee nw~

veesš : GheÙeg&òeâ met$eeW keâer meneÙelee mes yeerpeieefCele DeOÙeeÙe kesâ DeefOekeâebMe

ØeMveeW keâes nue efkeâÙee ieÙee nw FmeefueS GheÙeg&òeâ met$eeW keâes OÙeeve

jKevee cenlJehetCe& nw~ ØeefleÙeesieelcekeâ hejer#eeDeeW ceW Yeer FvneR met$eeW

hej DeeOeeefjle Fme DeOÙeeÙe kesâ DeefOekeâebMe ØeMve hetbÚs peeles nQ

efpememes Fvekeâer cenòee keâes mecePee pee mekeâlee nw~

hejer#eesheÙeesieer ØeMve

1. Ùeefo JÙebpekeâ x2 + x + 1 keâes 2
2

q
2

1









x  kesâ ™he ceW

efueKee peeS, lees q kesâ mebYeeefJele ceeve nQ-

(a)
3

1
 (b)

2

3


(c)
3

2
 (d)

2

1


Gòej—(b)

x2 + x + 1 = x2 + x + 
4

3

4

1


= 

22
2

2

3

2

1

2

1
.2( 






















 xx

= 

22

2

3

2

1
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ØeMveevegmeej
22

2
2

2
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2
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2. veerÛes efoS ieS ØelÙegòejeW ceW mes (a2 – b2)3 + (b2 – c2)3 + (c2 –

a2)3  keâe Skeâ Ieškeâ keâewve-mee nesiee?

(a) (a + b) (a – b)

(b) (a + b) (a + b)

(c) (a – b) (a – b)

(d) (b – c) (b – c)

Gòej—(a)

  ceevee  a2 – b2 = x

                 b2 – c2 = y

                 c2 – a2 = z

 x + y + z = a2 – b2 + b2 – c2 + c2 – a2 = 0

Ùeefo x + y + z = 0

lees x3 + y3 + z3 = 3xyz

x, y, z kesâ ceeve jKeves hej

 (a2 – b2)3 + (b2 – c2)3 + (c2 – a2)3 = 3 (a2 – b2) (b2–c2)

                (c2–a2)

= 3(a + b) (a – b) (b2 – c2) (c2 – a2)

 Dele: (a2 – b2)3 + (b2 – c2)3 + (c2 – a2)3 keâe Skeâ Ieškeâ (a +

b) (a – b) nw~

3.   Ùeefo 1 1
: 5 :3

   
     

   
x x

x x
 nes, lees x keâe ceeve yeleeFS?

(a)  1 (b)  2

(c)  3 (d) 0

Gòej—(b)

   

1
5

1 3






x
x

x
x

2

2

1
5

31






x

x

x

x

Ùee
2

2

1 5

31






x

x
Ùee 3x2 + 3 = 5x2 – 5

Ùee 2x2 = 8  x2 = 4

Ùee x = 2

4. Ùeefo x2 – 5x – 24 = 0 lees, x keâe ceeve keäÙee nesiee?
(a) +8, –3 (b) +8, +3

(c) –8, –3 (d) –8, +3

Gòej—(a)

     x2 – 5x –24 = 0

x2 – 8x + 3x – 24 = 0

x (x–8) + 3 (x – 8) = 0
(x–8) (x+3) = 0

Ùeefo x – 8 = 0 SJeb  x + 3 = 0

         x = 8           x = –3

5. k kesâ efkeâme ceeve kesâ efueS, meceerkeâjCe x2 + 2(k – 4)x +2k= 0

kesâ cetue yejeyej neWies?
(a)  6,  4 (b)  12, 2

(c)  8,  2 (d)  4, 8

Gòej—(c)

Ûetbefkeâ meceerkeâjCe kesâ cetue yejeyej nQ~
 b2 = 4ac

{2(k – 4)}2 = 4 1  2k

4 (k2 + 16 – 8k) = 8k

k2 + 16 – 8 k = 2k

k2 – 8k – 2k + 16 = 0

k(k – 8) –2 (k – 8) = 0

(k – 8) (k – 2) = 0

 k = 8 Ùee 2

6. Ùeefo px2 + qx + r = 0 kesâ cetueeW keâe Ùeesie Gmekesâ iegCeveheâue kesâ

yejeyej nw, lees keâewve-mee mener nw?
(a) p + q = 0 (b) q + r = 0

(c) p + r = 0 (d) p + q + r = 0

Gòej—(b)

    cetueeW keâe Ùeesie = p

q

cetueeW keâe iegCeveheâue 
p

r


ØeMveevegmeej 
 p

r

p

q




   – q = r

 q + r = 0

7. yeng heoerÙe JÙebpekeâ x2 – 4x + 3 keâe ceeve MetvÙe nw, Ùeefo x nw-

(a) 0 DeLeJee 2 (b) 3 DeLeJee 1
(c) 1 DeLeJee 4 (d) –2 DeLeJee +2

Gòej—(b)

efÉleerÙe efJeefOe—
efJekeâuheeW mes x =  2 jKeves hej

1
2

52
1 32
2






Ùee

5
52

3 3

2



DeLee&le x =  2 hej yeeÙeeb he#e,
oeÙeeb he#e kesâ yejeyej nes peelee nw~

Dele: x =  2 Gòej nesiee~
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  ØeMveevegmeej
x2 – 4x + 3 = 0

Ùee x2 – 3x – x + 3 = 0

x (x – 3) –1(x – 3) = 0

(x – 3) (x – 1) = 0

x = 3  Ùee 1
Dele: x keâe ceeve 3 DeLeJee 1 nw~

8. leerve ›eâceeiele Oeveelcekeâ hetCeeËkeâ Fme Øekeâej nQ efkeâ henues kesâ Jeie& leLee
Mes<e oesveeW kesâ iegCeveheâue keâe Ùeesie 154 nw~ meyemes yeÌ[e hetCeeËkeâ nw-

(a) 8 (b) 9
(c) 10  (d)  11

Gòej—(c)

ceevee leerve ›eâceeiele Oeveelcekeâ hetCeeËkeâ mebKÙeeSb ›eâceMe: x, (x+1),

(x+2) nQ~
Deye ØeMve mes—
x2  + (x + 1) (x + 2) = 154

x2  +  x2 + 2x + x + 2 = 154

2x2  + 3x + 2 – 154 = 0

2x2  + 3x – 152 = 0

2x2  + 19x – 16x – 152 = 0

x (2x + 19) –8 (2x + 19) = 0

(2x + 19) (x – 8) = 0

Ùeefo 2x + 19 = 0

leye x (pees mebYeJe veneR nw)
Ùeefo x – 8 = 0 leye x = 8

Úesše hetCeeËkeâ =8

meyemes yeÌ[e hetCeeËkeâ  = (x + 2) = 8 + 2 10

 efÉleerÙe efJeefOe–
efJekeâuhe (c) mes—

meyemes yeÌ[e hetCeeËkeâ = 10, meyemes Úesše hetCeeËkeâ = 8

  yeerÛe keâe hetCeeËkeâ = 9

Deye ØeMve mes—
(8)2  + 10 × 9 = 154

         64 + 90 = 154

               154 = 154

          L.H.S. = R.H.S.

Dele: efJekeâuhe (c) ØeMve keâes mebleg° keâjlee nw~
DeYeer° Gòej 10 nesiee~

9. Ùeefo (x2 – 5x +8) = (x + 2) (x – 3) + 2, lees x keâe ceeve keäÙee nw?
(a) –2 (b) 3

(c) –3 (d) 2

Gòej—(b)

     x2 – 5x + 8 = (x  + 2) (x –3 ) + 2

Ùee x2 – 5x + 8 = (x2 – x – 6) +2

Ùee x2 – 5x + 8 = x2 – x – 4

Ùee x2 – 5x + 8 – x2 + x + 4 = 0

– 4x + 12 = 0 – 4x = –12    x = 3

10. Ùeefo x leLee 
1

( 0)x
x

  keâe Deewmele M nes, lees x
2
 leLee 2

1

x

keâe Deewmele efkeâlevee nesiee ?
(a) 1 – M

2
(b) 1 – 2 M

(c) 2M
2
 – 1 (d) 2M

2
 + 1

Gòej—(c)

   x SJeb 
1

x
 kesâ Ùeesie keâe ceeve  = 2 × Deewmele

                              = 2 × M  2M

Deye x + 
1

2M
x


Ùee
2

21
(2M)x

x

 
  

 

2 2
2

1
2 4Mx

x
  

2 2
2

1
4M 2x

x
  

Deye 2
2

1 
  

x
x

 keâe Deewmele ceeve 
24M 2

2




    = 2 M
2
 – 1

11. Ùeefo x = 5 nw, lees JÙebpekeâ x2 – 2
2

1

x
 keâe ceeve nw–

(a)
24

5
(b)

625

24

(c)
576

25
(d)

24

25

Gòej—(c)

   efoÙee ieÙee JÙebpekeâ = x2 – 2
2

1

x


= 52 – 2 2

1

5
  (x = 5 jKeves hej)

= 25 – 2 
1

25


= 23
1

25


575 1

25




576
25
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12. Ùeefo a = 23 leLee b = – 29 nes, lees 25a2 + 40ab + 16b2 keâe

ceeve keäÙee nesiee?

(a) 1 (b) –1

(c) 0 (d) 2

Gòej—(a)

     efoÙee nw a = 23 SJeb b = – 29

leye 25 a2 + 40 ab + 16b2 = (5a + 4b)2

= [5 × 23  + 4 × (–29)]2 = (115 – 116)2

= (–1)2 = 1

ØeMve 13. Ùeefo x = y = 333 Deewj z = 334 nes, lees x3 + y3 + z3 –

3xyz keâe ceeve keäÙee nesiee?
(a) 0 (b) 667

(c) 1000 (d) 2334

Gòej—(c)

     x3 + y3 + z3 – 3xyz

= (x + y + z) (x2 + y2 + z2 – xy – yz –zx)

= (x + y + z) 
2

1
 (2x2 + 2y2 + 2z2 – 2xy – 2yz–2zx)

   = 
2

zyx 
 [x2 + y2 – 2xy + y2 + z2 – 2yz + z2+x2 – 2zx]

= 
y z

2

 x
 [ (x–y)2 + (y–z)2 + (z – x)2]

ØeMve mes x, y, z kesâ ceeve jKeves hej

= (333 333 334)

2

   [(333 –333)2 + (333–334)2

              + (334 –333)2]

=  
1000

2
 [02 + (–1)2 + 12]

=  
1000

2
 × 2   1000

ØeMve 14. 
x

x
1

  keâe JÙegl›eâce keäÙee nw?

(a)
1x

x
(b) 

x
x

1


(c) x
x


1
 (d) 

12 x

x

Gòej—(d)

        
x

x
1

  keâe JÙegl›eâce

x
x

1

1




x

x 1

1
2 



12 


x

x

15. Ùeefo 1
b

1
a   Deewj 1

c

1
b  , lees

a

1
c  efkeâmekesâ yejeyej nesiee?

(a) 0 (b) 1

(c) 2 (d)
2

1

Gòej—(b)

   
1

a 1
b

 


ab 1

1
b




ab + 1 = b

ab = b – 1

b 1

b 1 a



 .......................... (i)

leLee 
1

b 1
c

 


1

1 b
c
 

1
c

(1 b)



........................(ii)

meceer. (i) Deewj meceer. (ii) keâes peesÌ[ves hej

b 1 1
c

(b 1) (1 b) a
  

 

b 1 1
c

(b 1) (b 1) a
  

  

b 1 1
c

(b 1) (b 1) a
  

 

(b 1) 1
c

(b 1) a


 




1

c 1
a
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16. Ùeefo a4 + a2b2 + b4 = 8 Deewj a2 + ab + b2 = 4, lees ab keâe ceeve

nw-

(a) –1 (b) 0

(c) 2 (d) 1

Gòej—(d)

  4224 bbaa     2 2 2 2a ab b a ab b    

Ùee  22 baba48 

Ùee )i......(2baba 22 

leL ee )ii.........(4baba 22 

Dele: meceer. (i) mes (ii) keâes Ieševes hej

2ab2 

    
2

2
ab




 1

17. Ùeefo m + n = –2 nw, lees m3 + n3 –6 mn keâe ceeve nw-

(a) 8 (b) 4

(c) –8 (d) –4

Gòej—(c)

   m + n = – 2 ... ........... ......... ..... (i)

Ieve keâjves hej

(m + n)3 = (–2)3

m3 + n3 + 3mn (m + n) = – 8

m3 + n3 + 3mn × –2 = –8

m3 + n3 – 6 mn = – 8

18. Ùeefo a = 25, b = 15, c = –10, lees

3 3

2 2 2

a b c 3abc

(a b) (b c) (c a)

  

    
 keâe ceeve nw-

 (a) 30  (b) –15

 (c) –30  (d) 15

Gòej—(d )

   
3 3 3

2 2 2

a b c 3abc

(a b) (b c) (c a)

  

    

222

333

)2510()}10(15{)1525(

)10(15253)10()15()25(






222
)35(2510

112501000337515625






1950

29250
 15

19.
1

b
a

 
  

ceW efkeâmemes ieg Cee efkeâÙee peeS, leeefkeâ iegCev eheâue

1
b

a

 
  

 Øeehle nes?

(a)
1

a
b

 (b) 
1

b
a



(c)  
a

b
(d) ab

Gòej—(a)

  ceevee b ×
1

a
 ceW x mes iegCee keâjves hej iegCeveheâue 

1
b

a

 
    Øeehle nesiee~

ØeMveevegmeej

          
b 1

b
a a

  x

          
b ab 1

a a


 x

            
ab 1

b


x

1
a

b
 

20. Ùeefo (2x – y)2 + (3y – 2z)2 = 0 nes, lees x : y : z keâe Devegheele

%eele keâerefpeS?

(a) 1 : 3 : 2 (b) 1 : 2 : 3

(c) 3 : 1 : 2 (d) 3 : 2 : 1

Gòej—(b)

   (2x – y)2 + (3y – 2z)2 = 0

Ùen leYeer mebYeJe nw peye ØelÙeskeâ heo MetvÙe nes DeLee&le 2x – y = 0

Deewj 3y – 2z = 0

Ùee x = 
y

,
2

 leLee z = 
3y
2

 x : y : z = 
y
2

: y : 
3y
2

Ùee x : y : z = y : 2y : 3y

= 1 : 2 : 3
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21.  Ùeefo k meyemes yeÌ[er mebYeJe JeemleefJekeâ Ssmeer mebKÙee nw efkeâ p4 + q4

= (p2 + kpq + q2)(p2 – kpq + q2) nes, lees k keâe ceeve keäÙee

nesiee?

(a) 1 (b) 2

(c) 2 (d) 2

Gòej—(d)

 p4 + q4 = (p2 + kpq + q2) (p2 + q2 – kpq)

   = [(p2 + q2) + kpq] × (p2 + q2) – kpq]

  = (p2 + q2)2 – (p2 + q2) kpq + (p2 + q2)  kpq – k2p2q2

  = (p2 + q2)2 – k2p2 q2

Ùee  p4 + q4 = p4 + q4 + 2p2q2 – k2p2q2

Ùee (2 – k2) p2q2 = 0

2 – k2 = 2 2

0

p q
Ùee 2 – k2 = 0

Ùee   2 = k2

Ùee  k2 = 2

Ùee k = 2

efÉleerÙe efJeefOe-

 p4 + q4 = (p2 + kpq + q2) (p2 – kpq + q2)

Ùee (p2 + q2)2 – ( 2 pq)2 = (p2+kpq+q2) (p2–kpq+q2)

Ùee (p2 + 2 pq + q2) (p2– 2 pq+q2)

= (p2+kpq+q2) (p2–kpq+q2)

 oesveeW he#eeW keâer leguevee keâjves hej

k = 2

22. Ùeefo a + b = 17 Deewj a – b = 9 nes, lees (4a2 + 4b2) keâe ceeve

yeleeFS?

(a) 710 (b) 720

(c) 730 (d) 740

Gòej—(d)

 ØeMveevegmeej

a + b = 17 .....................(i)

a – b = 9 ........................(ii)

meceer. (i) SJeb (ii) keâes peesÌ[ves hej

2a = 26 Ùee a = 13

a keâe ceeve meceer. (i) ceW jKeves hej

13 + b = 17

Ùee b = 17 – 13 = 4

     4a2 + 4b2 = 4 (a2 + b2)

      = 4 [169 + 16]

Ùee 4a2 + 4b2 = 4 × 185

  = 740

efÉleerÙe efJeefOe-

 a + b = 17 .. ... ...  (i) leLee a – b = 9 ... ..... ... ... . (ii)

 4a2 + 4b2 = 2 [(a + b)2 + (a – b)2]  (met$e)

    = 2 [(17)2 + (9)2]

[meceer. (i) SJeb meceer. (ii) mes]

= 2 (289 + 81)

= 2 × 370  740

 4a2 + 4b2 = 740

23. Ùeefo x + 5 + 
1

1x  = 6 nes, lees (x + 1)3 + 3

1

( 1)x
keâe ceeve

yeleeSb?
(a) 2 (b) 0

(c) –2 (d) 4

Gòej—(a)

  x + 5 + 
1

1x
 = 6

Ùee (x + 1) + 
1

( 1)x = 2 .. .. .. (i) (oesveeW lejheâ mes 4 Ieševes hej)

meceer. (i) kesâ oesveeW he#eeW keâe Ieve keâjves hej

(x+1)3+ 3)1(

1

x +3(x+1) )1(

1

x

1
( 1)

( 1)

 
  

 
x

x

= (2)3

Ùee (x + 1)3 + 3)1(

1

x + 3 × 2 = 8 [meceer. (i) mes]

(x + 1)3 + 3)1(

1

x = 8 – 6  2

24. Ùeefo x + y = 3  Deewj x – y = 2 nes, lees 8xy (x2 + y2)

keâe ceeve yeleeFS?

(a) 6 (b) 6

(c) 5 (d) 5

Gòej—(c)
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     x + y = 3 ..................(i)

x – y = 2 .................(ii)

meceer. (i) SJeb (ii) keâes peesÌ[ves hej

x = 
 3 2

2



Fmeer Øekeâej meceer. (i) ceW mes (ii) keâes Ieševes hej

y = 
 

2

23 

8 xy (x2 + y2) = 8 
   3 2 3 2

.
2 2

 
×

 

   
2 2

3 2 3 2

4 4

    
  

= 
4

2
(3 – 2) [3 + 2 + 2 6 + 3 + 2 – 2 6 ]

= 
2

1
× 10 5

efÉleerÙe efJeefOe-

  x + y = 3  ... ... ...(i) SJeb x – y = 2  ... ... ...(ii)

 2 (x2 + y2) = (x + y)2 + (x – y)2

           =    
2 2

3 2  = 3 + 2 = 5 (iii)

 SJeb  4xy = (x + y)2 – (x – y)2

           =    
2 2

3 2  = 3 – 2 = 1 (iv)

meceer. (iii) SJeb meceer. (iv) keâe iegCee keâjves hej

8xy (x2 + y2) = 5 × 1  5

25. Ùeefo y 1, y 17x x    nes, lees y ?x 

(a) 72 (b) 72

(c) 32 (d) 24

Gòej—(b)

 efoÙee nw–

1y x  ........................ (i)

leL ee 17y x ....................... (ii)

 meceer. (i) Deewj (ii) keâes peesÌ[ves hej

182 x

Ùee 9x

meceer. (i) ceW x  keâe ceeve jKeves hej

9 – y = 1

Ùee 8y 

 y . yx x

= 9 × 8  72

efÉleerÙe efJeefOe-

 1y x  ........................ (i)

SJeb 17y x ....................... (ii)

    
2 21

y y y
4

x x x    
  

4

1
 [(17)2 – (1)2]  [meceer. (i) SJeb meceer. (ii) mes]

4

1
 [289 – 1] 

4

1
 × 288   72

 72y x

26. Ùeefo (a + b – 6)2 + a2 + b2 + 1 + 2b = 2ab + 2a  nes, lees

a keâe ceeve keäÙee nw?

(a) 7 (b) 6

(c) 3.5 (d) 2.5

Gòej—(c)

efoÙee nw

(a + b – 6)2 + a2 + b2 + 1 + 2b = 2ab + 2a

(a + b – 6)2 + (a2 + b2 – 2ab) + 1 + 2b – 2a = 0

(a + b – 6)2 + (a – b)2 + 1 – 2(a – b) = 0

(a + b – 6)2 + [(a – b) – 1]2 = 0 .... ..(i)

meceer. (i) kesâ MetvÙe nesves kesâ efueS DeeJeMÙekeâ nw efkeâ efpeve jeefMeÙeesb

keâe Jeie& ngDee nw Jes Deueie-Deueie MetvÙe neW DeLee&le

a + b – 6 = 0

Ùee a + b = 6 ... ..... .(ii)

leL ee a – b – 1 = 0

a – b = 1 ... ... .(iii)

meceer. (2) Deewj (3) keâes peesÌ[ves hej

2a = 7

  a = 
7

2
 3.5
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