
cgqfodYih; iz'u

1.  lgh fodYi (C)
2. lgh fodYi (B)
3. lgh fodYi (A)
4. lgh fodYi (D)
5. lgh fodYi (B)
6. lgh fodYi (A)
7. lgh fodYi (D)
8. lgh fodYi (C)
9. lgh fodYi (B)
10. lgh fodYi (B)
11.  lgh fodYi (C)
12. lgh fodYi (B)
13. lgh fodYi (D)
14. lgh fodYi (D)
15. lgh fodYi (D)
16. lgh fodYi (D)
17. lgh fodYi (C)
18. lgh fodYi (C)
19. lgh fodYi (C)
20. lgh fodYi (D)
21.  lgh fodYi (A)
22. loZlkfedk (a + b)2	 = (a)2 + (b2) + 2 × a × b = a2 + b2 + 2ab
vr% fodYi (B) lgh gSA 			   mÙkj

23. 		             (x + y)3	= (x + y)(x + y) (x + y)
				    = (x + y)2 (x + y) = (x2 + y2 + 2xy) (x + y)

v/;k;
2 cgqin

(Polynomials)
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				    = x2(x + y) + y2(x + y) + 2xy (x + y)
				    = x3 + x2y + xy2 + y3 + 2x2y + 2xy2

				    = x3 + y3 + 3x2y + 3xy2  = x3 + y3 + 3xy(x + y)

vr% fodYi (B) lgh gSA			  mÙkj

24.             f'k{kdksa dh la[;k] x + y	= 10	� ...(i)

			   yM+fd;ksa dh la[;k] x2 + y2	 = 58	 ...(ii)

leh- (i) ls y = 10 – x gks] rc x2 + (10 – x)2 = 58 	 [leh- (ii) ls]

vFkkZr~		  x2 – 10x + 21	 = 0 ⇒ (x – 3) (x – 7) = 0
tc x = 3 gks] rc y = 7 vkSj tc x = 7 gks rc y = 3
rc yM+dksa dh la[;k = x3 + y3 = (3)3 + (7)3 ;k (7)3 + (3)3 = 370. 
vr% fodYi (D) lgh gSA			  mÙkj

25.  	 x – y	= 23                                                                               ...(i)
rFkk 			  f'k{kdksa dh la[;k] (x + y)	 = 10	 ...(ii)
rc			   x2 – y2	 = (x + y) (x – y)
leh- (i) rFkk (ii) ls	 x2 – y2	 = (10) (23) = 230.

vr% fodYi (D) lgh gSA		  mÙkj

26. pw¡fd nh xbZ ?kVuk cgqin ij vk/kkfjr gSA vr% fodYi (C) lgh gSA                                   mÙkj

o.kZukRed iz'u

vfr y?kq mÙkjh; iz'u %
1.  (i) pj dk vf/kdre ?kkrkad 5 gSA vr% cgqin dh ?kkr 5 gSA
(ii) pj dk vf/kdre ?kkrkad 8 gSA vr% cgqin dh ?kkr 8 gSA

2.                        35 ?kkr dk f}in = 3x35 – y
	  100 ?kkr dk ,dinh f}in	= 2 100y .

3.                     49a2 + 70ab + 25b2 = (7a)2 + 2 × 7a × 5b + (5b)2

		 = (7a + 5b)2.
4. lkoZlfedk (x + y + z)2 = x2 + y2 + z2 + 2xy + 2yz + 2zx ds iz;ksx ls 
	 (x + 2y + 4z)2	 = (x)2 + (2y)2 + (4z)2 + 2(x) (2y) + 2(2y) (4z) + 2(x) (4z)

		  = x2 + 4y2 + 16z2 + 4xy + 16yz + 8xz.	  		  mÙkj

5.            (2x – y + z)2 	 = (2x)2 + (– y)2 + (z)2 + 2(2x) (– y) + 2 (– y) (z) + 2(z) (2x)
		  = 4x2 + y2 + z2 – 4xy – 2yz + 4zx.		   	 mÙkj

6.      (– 2x + 3y + 2z)2	 = (– 2x)2 + (3y)2 + (2z)2 + 2 (– 2x) (3y) + 2(3y) (2z) + 2 (– 2x) (2z)
		  = 4x2 + 9y2 + 4z2 – 12xy + 12yz – 8xz.			   mÙkj

7.           (3a – 7b – c)2	 = (3a)2 + (– 7b)2 + (– c)2 + 2(3a) (– 7b) + 2(–7b) (– c) + 2(– c) (3a)
		  = 9a2 + 49b2 + c2 – 42ab + 14bc – 6ca.	 mÙkj

8.      (– 2x + 5y – 3z)2	 = (– 2x)2 + (5y)2 + (– 3z)2 + 2(– 2x) (5y) + 2(5y) (– 3z) + 2(– 3z) (– 2x)
		  = 4x2 + 25y2 + 9z2 – 20xy – 30yz + 12zx.	  		  mÙkj
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9.
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a .	 mÙkj

10. 4x2 + 9y2 + 16z2 + 12xy – 24yz – 16xz
		  = (2x)2 + (3y)2 + (– 4z)2 + 2(2x)(3y) + 2(3y) (– 4z) + 2(– 4z) (2x)

		  = (2x + 3y – 4z)2.	 mÙkj

11.  2x2 + y2 + 8z2 – 2 2 4 2xy+ yz – 8xz.

		  = (– 2 )x 2 + (y)2+ (2 2 )z 2 +2 (– 2 )x (y) + 2(y) (2 2 )z + 2 (2 2 )z (– 2 )x

		  = 
2(– 2 2 2 )x y z+ + .	 mÙkj

12. 	  27y3 + 125z3	 = (3y)3 + (5z)3

		  = (3y + 5z) [(3y)2 – (3y (5z) + (5z)2]

		  = (3y + 5z) (9y2 – 15yz + 25z2).	 mÙkj
13.         64m3 – 343n3 = (4m)3 – (7n)3

		  = (4m – 7n) [(4m)2 + (4m) (7n) + (7n)2]

		  = (4m – 7n) (16m2 + 28mn + 49n2).	 mÙkj
14. 27x3 + y3 + z3 – 9xyz = (3x)3 + (y)3 + (z)3 – 3(3x) (y) (z)
	                     = (3x + y + z) [(3x)2 + (y)2 + (z)2 – (3x) (y) – (y)(z) – (3x)(z)]

	                     = (3x + y + z) (9x2 + y2 + z2 – 3xy – yz – 3xz).		  mÙkj

15. 8a3 + b3 + 12a2b + 6ab2 	= (2a)3 + b3 + 3(2a) (b) (2a + b) = (2a + b)3.                                mÙkj

16.  8a3 – b3 – 12a2b + 6ab2  	= (2a)3 – (b)3 – 3(2a)  (b) (2a – b) = (2a – b)3.                            mÙkj

17. 27 – 125a3 – 135a + 225a2 = (3)3 – (5a)3 – 3(3) (5a) (3 – 5a) = (3 – 5a)3.                          mÙkj

18. 64a3 – 27b3 – 144a2b + 108ab2 = (4a)3 – (3b)3 – 3(4a) (3b) (4a – 3b) = (4a – 3b)3.           mÙkj

19.   27p3 – 21 9 1– +
216 2 4

p p
 
= (3p)3 –

 

31
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æ ö
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è ø
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.	 mÙkj

20 x2 – 
2

100
y

 
= (x)2 –

2

10
yæ ö

ç ÷
è ø

	= –
10 10
y yx xæ öæ ö+ç ÷ç ÷

è øè ø
.	 mÙkj

y?kq mÙkjh; iz'u %

1.  (i) 5x3 + 4x2 + 7x esa pj x dh vf/kdre ?kkr 3 gSA vr% cgqin dh ?kkr 3 gSA	

(ii) 4 – y2 esa pj y dh vf/kdre ?kkr 2 gSA vr% cgqin dh ?kkr 2 gSA

(iii) 5t – 7  esa pj t dh vf/kdre ?kkr 1 gSA vr% cgqin dh ?kkr 1 gSA	

(iv) 3 ;k 3x0 esa pj dh ?kkr 'kwU; gSA vr% cgqin dh ?kkr 'kwU; gSA
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2. eku yhft,	 p(x)	= x + 2
rc p(2) = 2 + 2 = 4, rFkk	 p(– 2)	= – 2 + 2 = 0

vr% – 2 cgqin x + 2 dk ,d 'kwU;d gS] ijUrq 2 cgqin x + 2 dk 'kwU;d ugha gSA

3. pw¡fd ge tkurs gSa fd tc cgqin dk eku 'kwU; gks tkrk gS rHkh cgqin dk 'kwU;d Kkr dj ldrs gSaA

-
-
-	 p(x)	= 0

vr%	 2x + 1	= 0
⇒	 2x	= – 1

⇒	 x	=
 
− 1
2  

vr%
 

− 1
2

] cgqin 2x + 1 dk ,d 'kwU;d gSA

4. ekuk fd                     p(x) = x2 – 2x
vc	 p(2)	= 22 – 4 = 4 – 4 = 0 
rFkk	 p(0)	= 0 – 0 = 0
vr% 2 vkSj 0 nksuksa gh cgqin x2 – 2x osG 'kwU;d gSaA

5.  (i) 4x2 + 20x + 25
	 = (2x)2 + (5)2 + 2 × 2x × 5

loZlfedk (a + b)2 = a2 + b2 + 2ab ds iz;ksx ls

              = (2x + 5)2.

(ii) 9y2 – 66yz + 121z2

	              = (3y)2 + (11z)2 – 2 × 3y × 11z

loZlfedk (a – b)2 = a2 + b2 – 2ab ds iz;ksx ls

              = (3y –11z)2.

6. 
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


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7. pw¡fd x + 2 ,d xq.ku[k.M gks] rc x = – 2 j[kus ij]

	 p(x)	= x3 + 3x2 + 5x + 6 vkSj s(x) = 2x + 4
rc]	 p(– 2)	= (– 2)3 + 3 (– 2)2 + 5 (– 2) + 6
		 = – 8 + 12 – 10 + 6 = 0
vr% xq.ku[k.M izes; (Factor Theorem) ds vuqlkj x + 2, x3 + 3x2 + 5x + 6 dk ,d xq.ku[k.M gSA

iqu%	 s(– 2)	= 2 (– 2) + 4 = 0
vr% x + 2, 2x + 4 dk Hkh ,d xq.ku[k.M gSA vr% xq.ku[k.M izes; ls 2x + 4 = 2(x + 2) gSA
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8. 105 × 106	= (100 + 5) × (100 + 6)
		 = (100)2 + (5 + 6) (100) + (5 × 6)	
...  (x + a) (x + b)	 = x2 + (a + b)x + ab ds iz;ksx ls]

	 	= 10000 + 1100 + 30
		 = 11130.

9.  ...  (4a – 2b – 3c)2	 = {4a + (– 2b) + (– 3c)}2

	           = (4a)2 + (– 2b)2 + (– 3c)2 + 2(4a) (– 2b) + 2 (– 2b)(– 3c) + 2 (4a) (– 3c)
	                                = 16a2 + 4b2 + 9c2 – 16ab + 12bc – 24ac.
10.        (3a + 4b + 5c)2  = (3a)2 + (4b)2 + (5c)2 + 2(3a) (4b) + 2(4b) (5c) + 2(5c) (3a)
		 = 9a2 + 16b2 + 25c2 + 24ab + 40bc + 30ac.
11.   a3 – 8b3 – 64c3 – 24abc	 = (a)3 + (– 2b)3 + (– 4c)3 – 3 × a (– 2b)(– 4c)
                                              	= {a + (– 2b) + (– 4c)}{a2 + (– 2b)2 + (– 4c)2 – a (– 2b)

– (– 2b)(– 4c) – (– 4c)(a)}
	                                              = (a – 2b – 4c)(a2 + 4b2 + 16c2 + 2ab – 8bc + 4ac).

12. ekuk	 a	= x – 2y, b = 2y – 3z, c = 3z – x 
rc	 a + b + c	= x – 2y + 2y – 3z + 3z – x = 0
∴	 a3 + b3 + c3	= 3abc
⇒ 	 (x – 2y)3 + (2y – 3z)3 + (3z – x)3 = 3 (x – 2y)(2y – 3z)(3z – x).
13.  8x3 + y3 + 27z3 – 18xyz = (2x)3 + y3 + (3z)3 – 3(2x)(y)(3z)
		       = (2x + y + 3z)[(2x)2 + y2 + (3z)2 – (2x)(y) – (y) (3z) – (2x)(3z)]
		       = (2x + y + 3z)(4x2 + y2 + 9z2 – 2xy – 3yz – 6xz).

14.  fn;k gS%	 8x3 + 27y3 + 36x2y + 54xy2

		 = (2x)3 + (3y)3 + 3 × (2x)2 × (3y) + 3 × (2x) × (3y)2

		 = (2x)3 + (3y)3 + 3 (2x) (3y) [2x + 3y]

		 = (2x + 3y)3� [loZlfedk (iii) ds iz;ksx ls]
		 = (2x + 3y) (2x + 3y) (2x + 3y).
15.  4x2 + y2 + z2 – 4xy – 2yz + 4xz = (2x)2 + (–y)2 + (z)2 + 2(2x)(–y) + 2(–y)(z) + 2(z)(2x)
		    = [2x + (–y) + z]2

		    = (2x – y + z)2.
16.                 2x2 + 7x + 3	 = 2x2 + 6x + x + 3 = 2x(x + 3) + 1(x + 3)

                                            = (x + 3) (2x + 1).	 mÙkj

17.                6x2 + 5x – 6	 = 6x2 + 9x – 4x – 6 = 3x(2x + 3) – 2(2x + 3)

 	  = (2x + 3) (3x – 2).	 mÙkj

18.                 3x2 – x – 4 = 3x2 – 4x + 3x – 4
                                          =  x(3x – 4) + 1 (3x – 4)

                                          = (3x – 4) (x + 1).	 mÙkj
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19.              12x2 – 7x + 1	= 12x2 – 4x – 3x + 1
                                          = 4x(3x – 1) – 1(3x – 1)
                                          = (4x – 1) (3x – 1).	 mÙkj

20.  (i)    	(2x + 1)3 = (2x)3 + (1)3 + 3(2x) (1) (2x + 1)
                               = 8x3 + 1 + 6x(2x + 1)
                               = 8x3 + 1 + 12x2 + 6x
                               = 8x3 + 12x2 + 6x + 1.	 mÙkj
(ii)         (2a – 3b)3 = (2a)3 – 3(2a)2(3b) + 3(2a)(3b)2 – (3b)3 

                               = 8a3 – 36a2b + 54ab2 – 27b3.	   mÙkj

21.   (i)  
33 +1
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mÙkj

(ii)  	
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27
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mÙkj

22.	  (99)3	= (100 – 1)3

loZlfedk (a – b)3 = a3 – b3 – 3ab(a – b) ds vuqlkj
∴	 (100 – 1)3	 = (100)3 – (1)3 – 3(100) (1) (100 – 1)
		  = 1000000 – 1 – 30000 + 300 = 970299.	 mÙkj

23. 	 (998)3 = (100 – 2)3

loZlfedk (a – b)3 = a3 – b3 – 3ab(a – b) ds vuqlkj
	 (1000 – 2)3	 = (1000)3 – (2)3 – 3(1000) (2) (1000 – 2)
		  = 1000000000 – 8 – 6000 (1000 – 2)
		  = 994011992.	 mÙkj

24. 	 (102)3	 = (100 + 2)3

∴               (100 + 2)3 = (100)3 + (2)3 + 3(100) (2) (100 + 2)
	                                    = 1000000 + 8 + 600(100 + 2)

		  = 1000000 + 8 + 60000 + 1200 = 1061208.               �  mÙkj

25.
  

x3 + y3 + z3 – 3xyz =
 
1
2

(x + y + z) [(x – y)2 + (y – z)2 + (z – x2)]

R.H.S. =
 
1
2

(x + y + z) [(x – y)2 + (y – z)2 + (z – x)2]

	
=

 
1
2

(x + y + z) [x2 + y2 – 2xy + y2 + z2 – 2yz + z2 + x2– 2xz]

	
=

 
1
2

(x + y + z) [2x2 + 2y2 + 2z2 – 2xy – 2yz – 2zx]
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= 1

2
(x + y + z). 2(x2 + y2 + z2 – xy – yz – zx)

	 = (x + y + z) (x2 + y2 + z2 – xy – yz – zx)
	 = x(x2 + y2 + z2 – xy – yz – zx) + y(x2 + y2 + z2 – xy – yz – zx) + z(x2 + y2 + z2 	– xy – yz – zx)
	 = x3 + xy2 + xz2 – x2y – xyz – zx2 + x2y + y3 + yz2 – xy2 – y2z – xyz 
			   + zx2 + zy2 + z3 – xyz – yz2 – z2x
	 = x3 + y3 + z3 – 3xyz = L.H.S.
26. (i) (– 12)3 + (7)3 + (5)3

ekuk fd	 a	= – 12, b = 7 rFkk c = 5
loZlfedk ds vuqlkj ;fn	 a + b + c	= 0
rc	 a3 + b3 + c3	= 3abc
∴	 a + b + c	= – 12 + 7 + 5 = 0
∴	 (– 12)3 + (7)3 + (5)3	= 3(– 12) (7) (5) = – 1260.	 mÙkj
(ii) (28)3 + (– 15)3 + (– 13)3

blh izdkj	 (28)3 + (– 15)3 + (– 13)3	= 3.(28 (– 15) (– 13) = 16380.	 mÙkj

27.  (i) {ks=Qy % 25a2 – 35a + 12
vFkkZr~	 yEckbZ × pkSM+kbZ	= 25a2 – 35a + 12
		 = 25a2 – 15a – 20a + 12
		 = 5a(5a – 3) – 4 (5a – 3) 	= (5a – 4) (5a – 3)
∴	;fn yEckbZ (5a – 4) rks pkSM+kbZ (5a – 3) gksxhA ;fn yEckbZ (5a – 3) rks pkSM+kbZ (5a – 4) gksxhA

	 (ii) iz'ukuqlkj {ks=Qy % 35y2 + 13y – 12

vFkkZr~	 yEckbZ × pkSM+kbZ	= 35y2 + 13y – 12
		 = 35y2 + 28y – 15y – 12
		 = 7y(5y + 4) – 3(5y + 4) 	= (5y + 4) (7y – 3)

∴	;fn yEckbZ (5y + 4) rks pkSM+kbZ (7y – 3) gksxhA  ;fn yEckbZ (7y – 3) rks pkSM+kbZ (5y + 4) gksxhA 	 mÙkj

28.  (i)  iz'ukuqlkj vk;ru % 3x2 – 12x
vFkkZr~ yEckbZ × pkSM+kbZ × Å¡pkbZ = 3x(x – 4) 
∴  ?kukHk dh foHkkvksa ds fy, laHko O;atd = 3, x vkSj x – 4 gSaA
(ii) iz'ukuqlkj vk;ru % 12ky2 + 8ky – 20k
vFkkZr~	   yEckbZ × pkSM+kbZ × Å¡pkbZ	= 4k(3y2 + 2y – 5)
		  = 4k[3y2 + 5y – 3y – 5]
		  = 4k[y(3y + 5) – 1 (3y +  5)]
		  =  4k[(3y + 5) (y – 1)]
 ;k	      yEckbZ × pkSM+kbZ × Å¡pkbZ = 4k(3y + 5 ) (y – 1)
 ∴ ?kukHk dh foekvks ds fy, laHko O;atd Øe'k% 4k, (3y + 5) rFkk (y – 1) gSaA	  mÙkj

29.  ekuk	 P(x)	= 5x – 4x2 + 3                                                               ....(i) 
(i) lehdj.k (i) esa x = 0 j[kus ij]

	 P(0)	 = 5(0) – 4(0)2 + 3 = 0 – 0 + 3 = 3.	 mÙkj

(ii) lehdj.k (i) esa x = – 1 j[kus ij

	 P (– 1)	 = 5(– 1) – 4(– 1)2 + 3 = – 5 – 4 + 3 = – 6.	 mÙkj
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(iii) lehdj.k (i) esa x = 2 j[kus ij]

	 P(2)	 = 5(2) – 4(2)2 + 3 = 10 – 4(4) + 3 = 10 – 16 + 3 = – 3.	 mÙkj

30. (i) Kkr gS]    p(t) = 2 + t + 2t2 – t3

	 p(0)	 = 2 + (0) + 2(0)2 – (0)3 = 2 + 0 + 2(0) – 0 = 2 + 0 + 0 – 0 = 2
	 p(1)	 = 2 + (1) + 2(1)2 – (1)3  = 2 + 1 + 2 – 1 = 4.

	 p(2)	 = 2 + (2) + 2(2)2 – (2)3 = 2 + 2 + 2(4) – 8 = 2 + 2 + 8 – 8 = 4.     � mÙkj

(ii) Kkr gS]	 p(x)	 = (x – 1) (x + 1)
	 p(0)	 = (0 – 1) (0 + 1) = (– 1) (1) = – 1
	 p(1)	 = (1 – 1) (1 + 1) = (0) (2) = 0

	 p(2)	 = (2 – 1) (2 + 1) = (1) (3) = 3.� mÙkj

31.	                    p(x) = x2 + x + k
	 p(1)	 = (1)2 + (1) + k = 0

	 k	 = – 2. 	 mÙkj

	nh?kZ mÙkjh; iz'u %

1.  (i) x2 + x esa pj x dh vf/kdre ?kkr 2 gSA vr% ;g ,d f}?kkrh; cgqin gSA	
(ii) x – x3 esa pj x dh vf/kdre ?kkr 3 gSA vr% ;g ,d f=?kkrh; cgqin gSA

(iii) y + y2 + 3 esa pj y dh vf/kdre ?kkr 2 gSA vr% f}?kkrh; cgqin gSA	
(iv) 1 + x esa pj x dh vf/kdre ?kkr 1 gSA vr% ;g ,d jSf[kd cgqin gSA

(v) 3t esa pj t dh vf/kdre ?kkr 1 gSA vr% ;g ,d jSf[kd cgqin gSA	
(vi) r2 esa pj x dh vf/kdre ?kkr 2 gSA vr% ;g ,d f}?kkrh; cgqin gSA	

(vii) 7x3 esa pj x dh vf/kdre ?kkr 3 gSA vr% ;g ,d f=?kkrh; cgqin gSA

2.  gesa ,slh la[;k,¡ p, q Kkr djuh gSa] ftlls fd p + q = – 5 vkSj pq = 6 gksA
vc p, q vo'; gh 6 ds xq.ku[k.M gSaa ftudk ;ksxQy – 5 gSA 6 osG xq.ku[k.M fuEufyf[kr gSa %

(– 1) × (– 6), (1) × (6), 2 × 3, (– 2) × (– 3).
;fg ge p = – 2 rFkk q = – 3 ysa] rks p + q = – 5 gS] tSlkfd gesa pkfg,A vr% ge e/; in dks fuEu 

izdkj ls nks Hkkxksa esa ck¡V ysrs gSa %
∴	 y2 – 5y + 6	= y2 – 2y – 3y + 6
		 = y(y – 2) – 3(y – 2)
		 = (y – 2) (y – 3)
vr%	 y2 – 5y + 6	= (y – 2) (y – 3).

3. 6x2 + 17x + 5 dh rqyuk ax2 + bx + c ls djus ij] 

a = 6, b = 17 rFkk c = 5 
a × c = 6 × 5 = 30 gksa] rks ge xq.ku[k.M izkIr dj ldrs gSaA

vr% vkb, ge 30 ds xq.ku[k.M djrs gSa] tks 1 vkSj 30, 2 vkSj 15, 3 vkSj 10, 5 vkSj 6 gSaA
bu ;qXeksa esa] gesa 2 vkSj 15 ds ;qXe ls a + b = 17 izkIr gksxkA

vr%	 6x2 + 17x + 5	= 6x2 + (2 + 15)x + 5
		 = 6x2 + 2x + 15x + 5
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		 = 2x (3x + 1) + 5 (3x + 1)
		 = (3x + 1) (2x + 5).

4. ekuk	 p(x)	= x3 – 23x2 + 142x – 120
O;atd ds in 120 ds xq.ku[k.M = ± 1, ± 2, ± 3, ± 4, ± 6, ± 8, ± 10, ± 12, ± 15, ± 20, ± 24, ± 30, ± 60
igys x = 1 O;atd esa izfrLFkkfir djrs gSaA

	 'ks"kQy	= (1)3 – 23 + 142 – 120
		 = 143 – 143 = 0
vr% xq.ku[k.M izes; ls (x – 1), p(x) dk ,d vHkh"V xq.ku[k.M gSA
∴	 x3 – 23x2 + 142x – 120	= x3 – x2 – 22x2 + 22x + 120x – 120
		 = x2 (x – 1) – 22x (x – 1) + 120 (x – 1)
		 = (x – 1)(x2 – 22x + 120)
		 = (x – 1) [x2 – 12x – 10x + 120]
		 = (x – 1) [x(x – 12) – 10(x – 12)]
		 = (x – 1) [(x – 12)(x – 10)]
		 = (x – 1) (x – 10) (x – 12).

5.  (i) ...                       1043 = (100 + 4)3

		 = (100)3 + (4)3 + 3 × 100 × 4 (100 + 4)� (loZlfedk (iii) ls)

	 	= 1000000 + 64 + 124800
		 = 1124864.
(ii)	 (999)3	= (1000 – 1)3

		 = (1000)3 – (1)3 – 3 (1000) (1000 – 1)� (loZlfedk (v) ls)

		 = 1000000000 – 1 – 2997000
		 = 997002999.
6.  (i) 	                          (3a + 4b)3 = (3a)3 + (4b)3 + 3(3a) (4b) (3a + 4b)
		 = 27a3 + 64b3 + 36ab (3a + 4b)
		 = 27a3 + 64b3 + 108a2b + 144 ab2.
(ii) 	 (5p – 3q)3	= (5p)3 – (3q)3 – 3(5p) (3q) (5p – 3q)
		 = 125p3 – 27q3 – 45pq (5p – 3q)
                                                     = 125p3 – 27q3 – 225p2q +135pq2.
7.  (i) 9x2 + 4y2 + 16z2 + 12xy – 16yz – 24xz
		 = (3x)2 + (2y)2 + (4z)2 + 2(6xy – 8yz – 12xz)
		 = (3x)2 + (2y)2 + (– 4z)2 + 2[3x × 2y + 2y × (– 4z) + 3x(– 4z)]

		 = (3x + 2y – 4z)2.
(ii) 25x2 + 16y2 + 4z2 – 40xy + 16yz – 20xz
		 = (– 5x)2 + (4y)2 + (2z)2 + 2 × – 5x × 4y + 2 × 4y × 2z – 2 × 2z × 5x
		 = (– 5x + 4y + 2z)2.
(iii) 16x2 + 4y2 + 9z2 – 16xy – 12yz + 24xz
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		 = (4x)2 + (– 2y)2 + (3z)2 + 2 × 4x × – 2y + 2 × 3z × – 2y + 2 × 3z × 4x
		 = (4x – 2y + 3z)2.
8.    a + b + c  = 0               (fn;k gS) ...(i)
lw=kuqlkj]
	 a3 + b3 + c3 – 3abc 	= (a + b + c)(a2 + b2 + c2 – ab – bc – ca)
⇒	 a3 + b3 + c3 – 3abc 	= 0 � [lehdj.k (i) dk iz;ksx djus ij]
⇒	 a3 + b3 + c3 	= 3abc
nksuks i{kksa esa abc ls Hkkx nsus ij]

	

a
abc

b
abc

c
abc

3 3 3
+ +

 	
=

 

3abc
abc

vr%	
a
bc

b
ac

c
ab

2 2 2
+ +  	= 3.� bfr fl¼e~A

9.  (i) loZlfedk (x + a) (x + b) = x2 + (a + b)x + ab ds iz;ksx ls]
	 (x + 4) (x + 10)	= x2 + (4 + 10)x + 4 × 10
		 = x2 + 14x + 40. 	 mÙkj
(ii) loZlfedk (x + a) (x + b) = x2 + (a + b)x + ab ds iz;ksx ls]
	 (x + 8) (x – 10)	 = x2 + (8 – 10)x + 8 × (– 10)
		  = x2 – 2x – 80.	 mÙkj
(iii) 	 (3x + 4)(3x – 5)	 = 3x(3x – 5) + 4(3x – 5)
		  = 9x2 – 15x + 12x – 20 = 9x2 – 3x – 20.         �  mÙkj

(iv) 	
 

2 23 3+ –
2 2

æ öæ ö
ç ÷ç ÷
è øè ø

y y
	
= (y2)2 

 

23–
2
æ ö
ç ÷
è ø

		  = y4 – 
23

2
æ ö
ç ÷
è ø  

= y4

 
– 9

4
. 	 mÙkj

(v) loZlfedk (x + y) (x – y) = x2 – y2 ds iz;ksx ls]
	 (3 – 2x) (3 + 2x)	= (3)2 – (2x)2 = 9 – 4x2.	 	 mÙkj
10. (i) 	  103 × 107 = (100 + 3) (100 + 7)
		  = 100 × 100 + 100 × 7 + 3 × 100 + 3 × 7
		  = 10000 + 700 + 300 + 21 = 11021.	 mÙkj
 (ii) 	 95 × 96	 = (100 – 5) (100 – 4)
		  = (100)2 + (– 5 – 4) 100 + (– 5) × (– 4)
		  = 10000 – 900 + 20 = 9120.	 mÙkj
 (iii) 	 104 × 96	 = (100 + 4) (100 – 4)
		  = (100)2 – (4)2 = 10000 – 16 = 9984.	�  mÙkj

11.  (i) 	        x3 + y3 = (x + y) (x2 – xy + y2)
	 R.H.S.	 = (x + y) (x2 – xy + y2)
		  = (x2 – xy + y2) + y(x2 – xy + y3)
		  = x3 – x2y + xy2 x2y – xy2 – y3

		  = x3 + x2y – x2y + xy2 – xy2 – y3

		  =  x3 + y3.
		  = L. H. S.



24        xf.kr lEiw.kZ gy] d{kk – 9 (XTRA PRACTICE BOOK)

(ii)	 x3 – y3	 = (x – y) (x2 + xy + y2)
	 R.H.S.	 = (x – y) (x2 + xy + y2)
		  = x(x2 + xy + y2) – y(x2 + xy + y2)
		  = x3 + x2y + xy2 – yx2 – xy2 – y3

		  = x3 + x2y – x2y + xy2 – xy2 – y3

		  = x3 – y3. = L.H.S.

12. (i) fn;k gS]  p(x) = 3x + 1

x = – 1
3

ij] p
1–
3

æ ö
ç ÷
è ø

= 3
 

1–
3

æ ö
ç ÷
è ø

+ 1 = – 1 + 1 = 0

vr% x = – 1
3

, p(x) dk 'kwU;d gSA			  mÙkj

(ii) fn;k gS] p(x) = 5x – π

x = 4
5

 ij] 
4
5

P æ ö
ç ÷
è ø  

=
45
5
æ ö
ç ÷
è ø  

– π = 4 – π ≠ 0

vr% x = 
4
5 , p(x) dk 'kwU;d ugha gSA 			  mÙkj

(iii) fn;k gS]	 p(x)	 = x2 – 1

x = 1 ij]	 p(1)	 = (1)2 – 1 = 1 – 1 = 0

vr] x = 1, p(x) dk 'kwU;d gSA

x = – 1 ij	 p(– 1)	 = (– 1)2 – 1 = 1 – 1 = 0

vr% x = – 1, p(x) dk 'kwU;d gSA			 mÙkj

(iv) fn;k gS]	 p(x)	 = (x + 1) (x – 2)

x = – 1 ij]	 P(– 1)	 = (– 1 + 1) (– 1 – 2) = (0) (– 3) = 0

vr% x = – 1, p(x) ,d 'kwU;d gSA 			   mÙkj

x = 2 ij]	 p(2)	 = (2 + 1) (2 – 2) = (3)(0) = 0

vr% x = 2, p(x) dk 'kwU;d gSA			   mÙkj

(v) fn;k gS]	 p(x)	= x2

x = 0 ij]	 p(0)	= (0)2 = 0

vr% x = 0, p(x) dk 'kwU;d gSA	 mÙkj

(vi) fn;k gS]	 p(x)	 = lx + m

x = – m
l

ij] p
 

– m
l

æ ö
ç ÷
è ø

= l
 

– m
l

æ ö
ç ÷
è ø

+ m = – m + m = 0

vr% x = –
 

m
l

, p(x) dk 'kwU;d gSA 	 mÙkj

(vii) fn;k gS]	 p(x)	 = 3x2 – 1

	 x = 1–
3  

ij] p
1–
3

æ ö
ç ÷
è ø 	

= 3
1–
3

æ ö
ç ÷
è ø

2

 
– 1

 
=

 

13
3
æ ö
ç ÷
è ø  

– 1 = 1 – 1 = 0
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vr% 	x = –
 

1
3

, p(x) dk 'kwU;d gSA 	 mÙkj

x =
 

2
3

ij]
	

2
3

æ ö
ç ÷
è ø

p
	
=

 

223
3

æ ö
ç ÷
è ø

– 1
 
= 3 4

3
æ ö
ç ÷
è ø  

– 1 = 4 – 1 = 3

vr% x = 
2
3

, p(x) dk 'kwU;d ugha gSA	 mÙkj

(viii)  fn;k gS]	 p(x)	 = 2x + 1

x =
 
1
2

ij]	 p 1
2

æ ö
ç ÷
è ø 	

= 2.
1
2

æ ö
ç ÷
è ø

+1 = 1 + 1 = 2

vr% x = 
1
2

, p(x) dk 'kwU;d ugha gSA 	 mÙkj

13. (i)                             p(x) = x + 5
bl in esa p(x) dk 'kwU;d Kkr djuk oSlk gh gS tSlk fd lehdj.k p(x) = 0 dks gy djukA

vFkkZr~	 x + 5	 = 0 ;k x = – 5
vr% – 5, cgqin x + 5 dk 'kwU;d gSA
(ii) 	 p(x)	 = x – 5
bl in esa p(x) dk 'kwU;d Kkr djuk oSlk gh gS tSlk fd lehdj.k p(x) = 0 dks gy djukA

vFkkZr~	 x – 5	 = 0  ;k  x = 5
vr% 5, cgqin x – 5 dk ,d 'kwU;d gSA	 mÙkj
(iii) 	 p(x)	 = 2x + 5
bl in esa p(x) dk 'kwU;d Kkr djuk oSlk gh gS tSlk fd lehdj.k p(x) = 0 dks gy djukA

vFkkZr~	 2x + 5	 = 0
  
;k 2x = – 5 ⇒ x = – 

5
2

vr% –
 

5
2

 bl cgqin dk ,d 'kwU;d gSA			  mÙkj

(iv) 	 p(x)	 = 3x – 2
bl in esa p(x) dk 'kwU;d Kkr djuk oSlk gh gS tSlk fd lehdj.k p(x) = 0 dks gy djukA

vFkkZr~	 3x – 2	 = 0
 
;k	 3x = 2 ⇒ x = 2

3

vr% 
2
3  

bl cgqin dk ,d 'kwU;d gSA			  mÙkj

(v)	  p(x)	 = 3x
bl in esa p(x) dk 'kwU;d Kkr djuk oSlk gh gS tSlk fd lehdj.k p(x) = 0 dks gy djukA

vFkkZr~	 3x	 = 0
 
;k x = 0

vr% x = 0 bl cgqin dk ,d 'kwU;d gSA			   mÙkj
(vi)	  p(x)	 = ax; a ≠ 0
bl in esa p(x) dk 'kwU;d Kkr djuk oSlk gh gS tSlk fd lehdj.k p(x) = 0 dks gy djukA

vFkkZr~	 ax	 = 0  ;k x	 = 0
vr% cgqin ax dk 'kwU;d 0 gSA			  mÙkj
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(vii)  ...  p(x) = cx + d; c ≠ 0, c, d okLrfod la[;k,¡ gSaA

'kwU;d ds fy,

	 p(x)	 = 0

∴	 cx + d	 = 0  ⇒  cx = – d ⇒
 
x =

 
– d

c

vr% cgqin cx + d dk 'kwU;d – d
c  gSA 	

	 mÙkj

14.  (i)	  p(x)	  = 2x3 + x2 – 2x – 1
	 g(x)	  =  x + 1 = 0  ⇒ x = – 1

vr%	 p(– 1)	 = 2(– 1)3 + (– 1)2 – 2(– 1) – 1 = 0.

 vr%  g(x), p(x)   dk ,d xq.ku[k.M gSA
(ii)	  p(x)	 = x3 + 3x2 + 3x + 1

 	 g(x)	 = x + 2 = 0  ⇒ x = –2
vr%	 p(– 2)	 = (– 2)3 + 3(– 2)2 + 3(– 2) + 1
		  = – 1 ≠ 0. 
vr% g(x), p(x) dk ,d xq.ku[k.M ugha gSA	
(iii)	  p(x)	 = x3 – 4x2 + x + 6
	 g(x)	 = x – 3 = 0  ⇒  x = 3
vr%	 p(3)	 = (3)3 – 4(3)2 + (3) + 6
		  = 27 – 36 + 3 + 6 = 0.
vr% g(x), p(x) dk xq.ku[k.M gSA

15. (i) ;fn (x – 1), p(x) dk ,d xq.ku[k.M gSA

rc x = 1 ij]	 p(1)	= 0
	 2(1)2 + k(1) + 2 	= 0

	 2 + k + 2 	= 0

	 k	= – (2 2)+ .	 mÙkj

(ii) ;fn (x – 1), p(x) = kx2 – 2 1+x  dk ,d xq.ku[k.M gSA

rc x = 1 ij	 p(1)	= 0

	 k(1)2 – 2 (1) + 1	= 0

⇒	 k – 2  + 1	= 0

⇒	 k	= 2 – 1.	 mÙkj

(iii) ;fn (x – 1), p(x) = kx2 – 3x + k dk ,d xq.ku[k.M gSA 

rc x = 1 ij]	 p(1)	= 0
	 k(1)2 – 3(1) + k	= 0
⇒	 k – 3 + k	= 0

⇒	 k	= 3
2

.	 mÙkj
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16.        x3 – 2x2 – x + 2	 = (x3 – 2x2) – (x – 2) = x2(x – 2) – 1 (x – 2)
		 = (x 2 – 1) (x – 2)

		 = (x – 1) (x + 1) (x – 2).	 mÙkj

17.  ekuk fd	 p(y)	= 2y3 + y2 – 2y – 1

fn, x, vpj in 1 ds leLr xq.ku[k.M ± 1 gSaA fujh{k.k }kjk cgqin esa y = 1 j[kus ij

	 p(1)	 = 2(1)3 + (1)2 – 2(1) – 1
		  = 3 – 3 = 0

vFkkZr~ xq.ku[k.M izes; ds vuqlkj (y – 1) fn, x, cgqin dk ,d xq.ku[k.M gSA

vc 2y3 + y2 – 2y – 1 = 2y3 – 2y2 + 3y2 – 3y + y – 1 = 2y2 (y – 1) + 3y (y – 1) + 1 (y – 1)   

vr% 2y3 + y2 – 2y – 1 = (y – 1) (2y2 + 3y + 1)

vc% 2y2 + 3y + 1 ds xq.ku[k.M Kkr djus ds fy, e/;in dks foHkkftr dj ;k xq.ku[k.M izes; dk iz;ksx dj 
ldrs gSaaA

vFkkZr~	 2y3 + y2 – 2y – 1	= (y – 1) (2y2 + 3y + 1)
		 = (y – 1) [2y2 + 2y + y + 1]
		 = (y – 1) [2y(y + 1) + 1 (y + 1)]

		 = (y – 1) (y + 1) (2y + 1).  	 mÙkj

18.  ekuk fd	 p(x)	= x3 – 2x2 – x + 2

fn, x, cgqin ds vpj in 2 ds leLr xq.ku[k.M Øe'k ± 1 rFkk ± 2 gSaA fujh{k.k }kjk cgqin esa x = – 1 j[kus ij

	 p(– 1)	 = (– 1)3 – 2(– 1)2 – (– 1) + 2 = 0

vFkkZr~ xq.ku[k.M izes; ds vuqlkj (x + 1) fn, x, cgqin dk ,d xq.ku[k.M gSA

vr% x3 – 2x2 – x + 2 = x3 + x2 – 3x2 – 3x + 2x + 2 = x2 (x + 1) – 3x (x + 1) + 2(x + 1)

vr% x3 – 2x2 – x + 2 = (x + 1) (x2 – 3x + 2)

vc x2 – 3x + 2 ds xq.ku[k.M djus ds fy, e/; in dks foHkkftr dj ;k xq.ku[k.M izes; dk iz;ksx dj ldrs gSa %

vFkkZr~	 x3 – 2x2 – x + 2	 = (x + 1) (x2 – 3x + 2) = (x + 1) [x2 – 2x – x + 2]
		  =  (x + 1) [x(x – 2) – 1 (x – 2)]

		  = (x + 1) (x – 1) (x – 2).		 mÙkj

19.                          p(x) = x3 – 3x2 – 9x – 5

ekuk (x – 5), p(x) dk ,d xq.ku[k.M gks] rc

	 p(5)	 = (5)3 – 3(5)2 – 9(5) – 5 = 0

vFkkZr~ (x – 5), p(x) dk ,d xq.ku[k.M gSaA

∴	 x3 – 3x2 – 9x – 5	 =  x3 – 5x2 + 2x2 – 10x + x – 5
		  = x2(x – 5) + 2x(x – 5) + 1 (x – 5)
		  =  (x – 5) (x2 + 2x + 1)

		  = (x – 5) (x + 1)2  = (x – 5) (x + 1) (x + 1).	 mÙkj
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20.  ekuk fd	 p(x)	= x3 + 13x2 + 32x + 20

fn, x, cgqin ds vpj in 20 ds leLr xq.ku[k.M Øe'k% ± 1,  ± 2,  ± 4,  ± 5,  ± 10, rFkk ± 20 gSaA  fujh{k.k 
}kjk cgqin esa x = – 1 j[kus ij

	 p(– 1)	 = (– 1)3 + 13(– 1)2 + 32(– 1) + 20
		  =  33 – 33= 0

vFkkZr~ xq.ku[k.M izes; ds vuqlkj (x + 1) fn, x, cgqin dk ,d xq.ku[k.M gSA 

vc x3 + 13x2 + 32x + 20 = x3 + x2 + 12x2 + 12x + 20x + 20

		  = x2(x + 1) + 12x (x + 1) + 20 (x + 1)

vr% x3 + 13x2 + 32x + 20 = (x + 1) (x2 + 12x + 20)

vc x2 + 12x + 20 ds xq.ku[k.M Kkr djus ds fy, e/; in dks foHkkftr dj ;k xq.ku[k.M izes; dk iz;ksx 
dj ldrs gSaA 

vFkkZr~  x3 + 13x2 + 32x + 20	= (x + 1) (x2 + 12x + 20)
		 = (x + 1) [x2 + 10x + 2x + 20]
		 = (x + 1) [x(x + 10) + 2(x + 10)]

		 = (x + 1) (x + 2) (x + 10).	 mÙkj
21.  x3 – 6x2 + 11x – 6

O;atd ds vpj in 6 ds xq.ku[k.M = ± 1, ± 2, ± 3 gSaA

vc x = 1 j[kus ij

	 (1)3 – 6(1)2 + 11(1) – 6	= 1 – 6 + 11 – 6 = 0

vr% (x – 1) ,d xq.ku[k.M gksxkA

x = 2 j[kus ij]

	 (2)3 – 6(2)2 + 11(2) – 6	= 8 – 24 + 22 – 6 = 0

vr% (x – 2) nwljk xq.ku[k.M gksxkA 

x = 3 j[kus ij]
	 (3)3 – 6(3)2 + 11(3) – 6	= 27 – 54 + 33 – 6 = 0
vr% (x – 3) rhljk xq.ku[k.M gksxkA

vr%	 x3 – 6x2 + 11x – 6	= (x – 1) (x – 2) (x – 3).	 mÙkj

• •


