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bjhFâ - I & II 

Ruh g¥Ënfõ‹° 

br‹id

áw¥g«r§fŸ

	 ghl üÈš cŸs gÆ‰á Édh¡fS¡F KGikahd, vËikahd Ô®îfŸ bfhL¡f¥g£LŸsd.

 	muR khâÇ Édh¤jhŸ - 2018 [m.kh.É - 2018], Kjš gUt ïil¤nj®î [First Mid-2018], fhyh©L¤ nj®î  

[Qy. 2018 & 2019], miuah©L¤ nj®î [Hy - 2018 & 2019], kh®¢ bghJ¤nj®î [kh®¢ 2019 & 2020],  
#]‹ cldo¤nj®î [#]‹ - 2019] k‰W« muR Jiz¤nj®î [br¥.- 2020 &  2021] Édh¡fŸ M§fh§nf 

R£o¡fh£l¥g£LŸsd.

	 muR Jiz¤nj®î br¥l«g® - 2021 Édh¤jhŸ ÉilfSl‹  bfhL¡f¥g£LŸsd.

òâa ghl¥ò¤jf¤â‹go jahÇ¡f¥g£lJ

M«

 tF¥ò11

fÂjÉaš
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(ii)

vGâ tH§»at®

âUkâ. jhkiu M.Sc., M.A., M.Ed., M.Phil.
br‹id

gâ¥gháÇa® ciu

11« tF¥ã‰fhd RuhÉ‹ fÂjÉaš (bjhFâ - 1 k‰W«  

bjhFâ - 2) tÊfh£oia btËÆLtâš bgUÄjK« 

k»œ¢áí« mil»nwh«. fÂjÉaš ghl§fS¡fhd 

Édh ÉilfŸ /gÆ‰áfŸ Äfî« vËikahf, Rygkhf 

òÇªJbfhŸS« Éj¤âš ju¥g£LŸsd.

RuhÉ‹ fÂjÉaš tÊfh£o khzt®fË‹ všyh¤ 

njitfisí« fU¤âš bfh©L cUth¡f¥g£LŸsJ. 

ghlüiy e‹F kâ¥ghŒî brŒJ khzt®fŸ všyh¥ 

ghl§fisí« btFthf c£»u»¤J m¿ªJbfh©L 

nj®it Rygkhf vGâ mâf kâ¥bg©fis¥ bg‰W 

bt‰¿ahs®fshF« Éj¤âš, ekJ bt‰¿¡fhd ïªj 

tÊfh£o jahÇ¡f¥g£LŸsJ.

MáÇa®fS¡F ghl« el¤JtâY«, khzt®fS¡F¡ 

f‰W¡ bfhŸtâY« ïªj tÊfh£o Jizahf ïU¡F«.

muR bghJ¤ nj®î¡fhd òâa kâ¥Õ£L KiwÆš 100 

kâ¥bg©fŸ totik¥ãš, 90 kâ¥bg©fS¡fhd 

vG¤J¤ nj®É‹ Édh¤jhŸ mo¥gilÆš ekJ 

tÊfh£o cUth¡f¥g£LŸsjhš, nj®îfis Äf¢ rÇahd 

Éj¤âš vâ®bfhŸsyh«.

ekJ RuhÉ‹ fÂjÉaš  tÊfh£oÆš ïJ ngh‹w gy 

áw¥g«r§fŸ ml§»ÆUªjhY«, khzt®fŸ òÇªJbfhŸs 

cjÉL« MáÇa®fË‹ gÂí« kf¤jhdJ v‹gij 

kW¥gj‰»šiy.

MáÇa®fË‹ f‰W¤jU« gÂÆš cWJizahfî«, 

khzt®fŸ ghl§fis¡ f‰F« Éj¤âš C¡f« jU« 

tifÆY« ekJ tÊfh£o âfG« vd e«ò»nwh«.

ïiwaUis nt©L»nwh«. eynk Éisf!

RghZ uh{,  B.E., M.S.
- gâ¥gf¤jh®.

thœ¤J¡fŸ !!!

nkY« Étu§fS¡F / bjhl®ò¡F

	ò¤jf¤âš cŸs rªnjf§fS¡F	 :	 enquiry@surabooks.com 
	 ò¤jf§fŸ th§f	 :	 orders@surabooks.com
	 bjhl®ò¡F	:	 81242 01000 / 81243 01000
	 th£°m¥	:	 81242 01000 / 98409 26027
	 M‹iy‹ tiyjs«	 :	 www.surabooks.com

ghl¡ F¿¥òfË‹ bjhF¡f¥g£l gFâfis 

vkJ http://tnkalvi.in ïizajs¤âÈUªJ ïytrkhf 

gâÉw¡»¡bfhŸsyh«

14
- 0

3-
20

22
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jiyik mYtyf«:

Ruh g¥Ënfõ‹° 

1620, `n#’ ãsh¡, 16-MtJ ãujhd rhiy,  

m©zh ef®, br‹id-600 040.  

 044-4862 9977, 044-486 27755
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(iii)

bghUsl¡f«

bjhFâ - I

m¤âaha« ghl¤ jiy¥òfŸ g¡f v©

1. fz§fŸ, bjhl®òfŸ k‰W« rh®òfŸ 1-30

2. mo¥gil ïa‰fÂj« 31-58

3. K¡nfhzÉaš 59-110

4. nr®¥ãaš k‰W« fÂj¤ bjhF¤j¿jš 111 -142
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bjhFâ - II
m¤âaha« ghl¤ jiy¥òfŸ g¡f v©

7. mÂfS« mÂ¡nfhitfS« 199 - 226

8. bt¡l® ïa‰fÂj« 227 - 252

9. tif E©fÂj« všiyfŸ k‰W« bjhl®¢á¤ j‹ik 253 - 282

10. tif E©fÂj« tifik k‰W« tifÆlš KiwfŸ 283 - 308

11. bjhif E©fÂj« 309 - 340
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(iv)

TO ORDER WITH US
SCHOOLS and TEACHERS:

We are grateful for your support and patronage to ‘SURA PUBLICATIONS’
Kindly prepare your order in your School letterhead and send it to us. 
For Orders contact: 81242 01000 / 81243 01000

DIRECT DEPOSIT

A/c Name	 :	Sura Publications
Our A/c No.	 :	36550290536
Bank Name	 :	 STATE BANK OF INDIA
Bank Branch	 :	 Padi
IFSC	 :	 SBIN0005083
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Our A/c No.	 :	 21000210001240 
Bank Name	 :	 UCO BANK
Bank Branch	 :	 Anna Nagar West
IFSC	 :	 UCBA0002100
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Our A/c No.	 :	6502699356
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IFSC	 :	 IDIB000A098
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Our A/c No.	 :	 1154135000017684
Bank Name	 :	 KVB BANK
Bank Branch	 :	 Anna Nagar
IFSC	 :	 KVBL0001154

A/c Name	 :	Sura Publications
Our A/c No.	 :	13240200032412
Bank Name	 :	 FEDERAL BANK
Bank Branch	 :	 Anna Nagar
IFSC	 :	 FDRL0001324

A/c Name	 :	 Sura Publications
Our A/c No.	 :	 50200031530945
Bank Name	 :	 HDFC BANK 
Bank Branch	 :	 Cenotaph Road, Teynampet
IFSC	 :	 HDFC0001216

After Deposit, please send challan and order to our address.
email to : orders@surabooks.com / Whatsapp : 81242 01000.

For PhonePe :
98409 26027

For Google Pay :
98409 26027

  
DEMAND DRAFT / CHEQUE

�Please send Demand Draft / cheque in favour of ‘SURA PUBLICATIONS’ payable at Chennai.  

The Demand Draft / cheque should be sent with your order in School letterhead.

STUDENTS : 
Order via Money Order (M/O) to

SURA PUBLICATIONS
1620, ‘J’ Block, 16th Main Road, Anna Nagar, Chennai - 600 040.

Phones : 044-4862 9977, 044-4862 7755.
Mobile : 96001 75757 / 81242 01000 / 81243 01000.
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[ 1 ](1)

bjhFâ - I

[1]
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bghUsl¡f«

bjhFâ - I
m¤âaha« ghl¤ jiy¥òfŸ g¡f v©

1. fz§fŸ, bjhl®òfŸ k‰W« rh®òfŸ 3-30

2. mo¥gil ïa‰fÂj« 31-58

3. K¡nfhzÉaš 59-110

4. nr®¥ãaš k‰W« fÂj¤ bjhF¤j¿jš 111 -142

5. <UW¥ò¤ nj‰w«, bjhl®KiwfŸ  k‰W« bjhl®fŸ 143 -164

6. ïU gÇkhz gFKiw toÉaš 165 - 198

[2]
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[3]

fz§fŸ, bjhl®òfŸ 
k‰W« rh®òfŸ01

gÆ‰á 1.1

1.	 Ñœ¡fh©gitfis g£oaš KiwÆš vGJf.

(i)	 {x ∈N : x2 < 121 k‰W« x xU gfh 

v©zhF«.}
(ii)	 (x – 1) (x +1) (x2 – 1) = 0 vD« rk‹gh£o‹ 

Äif _y§fË‹ fz«.

(iii)	 { x ∈N: 4 x + 9 < 52}

(iv)	 x
x

x
x: , { }-

+
= Î - -{ }4

2
3 2�

Ô®î :

(i) 	 A = { x ∈N, x2 < 121 k‰W« x X® gfh v©} 

v‹f.

   	 A = { 2, 3, 5, 7}.
(ii) 	 B = {(x – 1), (x + 1), (x2 – 1) = 0 vD« 

rk‹gh£o‹ Äif _y§fË‹ fz«} v‹f.

		  (x –1) (x +1) (x +1) (x –1)	 =	0
		  (x + 1)2 (x – 1)2 	 =	0
		  (x + 1)2 = 0 (m) (x – 1)2	 =	0
		  x + 1 = 0 (m)  x – 1	 =	0
		  x = –1 (m)  x	 =	1
	 	 x	 =	1, –1 
		  B	 =	{1}.

(iii) 	 C = {x ∈N, 4x + 9 < 52} v‹f.

	 ⇒ C = {x ∈ N, 4x < 52 − 9}
	 ⇒ C = {x ∈N, 4x < 43}

	 ⇒ C = x x N∈ <







,
43

4

	 ⇒ C = {x ∈N, x < 10.75}

	 ⇒ C = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}.

(iv) 	 D = x x
x

x, ,
−
+

= ∈ − −{ }







4

2
3 2R  v‹f.

	 ⇒ D = {x : x – 4 = 3x + 6, x ∈ R}
	 ⇒ D = {x : − 4 − 6 = 3x − x, x ∈ R}
	 ⇒ D = {x : −10 = 2x, x ∈ R}
	 ⇒ D = {x : x = −5, x ∈ R} ⇒ D = {−5}.

2.	 {−1, 1} vD« fz¤ij¡ fz¡ f£lik¥ò 

KiwÆš vGJf.

Ô®î :		 P	 =	 { –1, 1} v‹f

⇒ 	 P 	= {x ∈R : x v‹gJ x2 – 1 = 0 -‹ Ô®î}.
	 P 	= {x ∈R : x2 = 1}

3.	 Ñœ¡fh©gdt‰WŸ vit KoîŸs fz«, 

KoÉšyhj fz« v‹gjid¡ F¿¥ãLf.

(i)	 {x ∈N: x v‹gJ xU ïu£il¥ gil  

gfh v©}.
(ii)	 {x ∈N: x v‹gJ xU x‰iw¥gil  

gfh v©}.
(iii)	 {x ∈Z: x v‹gJ g¤ij Él¡ Fiwªj 

ïu£il¥ gil v©}.
(iv)	 {x ∈R: x v‹gJ xU É»jKW v©}.
(v)	 {x ∈N: x v‹gJ xU É»jKW v©}.

Ô®î :

(i)	 A = {x ∈ N, x v‹gJ xU ïu£il¥ gil gfh 

v©} v‹f,

	 ⇒ A = {2} ⇒ A xU KoîW fz«.

(ii)	 B = {x ∈N, x v‹gJ xU x‰iw¥ gil gfh 

v©} v‹f.

	 ⇒ B = {1, 3, 5, 7, 11......} xU Koîwh fz«.

(iii)	 C ={x ∈ Z, x v‹gJ g¤ij Él¡ Fiwªj 

ïu£il¥gil v©} v‹f.

	 ⇒ C = {– ∞ ... – 4. – 2, 2, 4, 6, 8} 
	 Koîwh fz«.

Òò¤jf Édh¡fŸ
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(iv)	 D ={x ∈R, v‹gJ xU É»j KW v©} v‹f.

	 ⇒ D = { É»j KW v©fË‹ fz«} xU 

Koîwh fz«.

(v)	 E = {x ∈N : x xU É»j KW v©}

	 ⇒ E = 
1

1

2

1

3

1

4

1
, , , ............









	 ⇒ E xU Koîwh fz«.

4.	 ã‹tUtdt‰iw, jFªj A,B,C fz§fis¡ 

bfh©L rÇgh®¡fî«.

(i)	 A × (B∩C) = (A × B ) ∩ (A × C).
(ii)	 A × (B∪C) = (A × B ) ∪ (A × C).
(iii)	 (A ×B) ∩ (B× A ) = (A ∩ B) × (B ∩ A).
(iv)	 C − (B − A) = (C ∩ A) ∪ (C ∩ B′).
(v)	 (B − A) ∩ C = (B ∩ C) − A = B ∩ (C − A).
(vi)	 (B − A) ∪ C = (B ∪ C) − (A − C).

Ô®î :

(i) 	 A × (B∩C)	 =	 (A × B ) ∩ (A × C)
	 U	 =	 {1, 2, 3, 4, 5, 6, 7, 8, 9}, 
	 A	 =	 { 1, 2, 3} 
	 B	 =	 {4, 5, 6, 7}, 
	 C	 =	 {4, 3, 5, 9} v‹f.

	 L.H.S	 =	 A × (B∩C)
	 (B∩C)	 =	 {4, 5}
	  A × (B∩C)	 =	 {1, 2, 3} × {4, 5}
		  =	 {(1,4), (1,5), (2,4), (2,5), 
� (3,4), (3,5)}   …(1)
	 R.H.S	 =	 (A × B ) ∩ (A× C)
	 A×B	 =	 {1, 2, 3}×{4, 5, 6, 7}
		  =	 {(1,4), (1,5), (1,6), (1,7),
			   (2,4), (2,5),(2,6) , (2,7),
			   (3,4), (3,5), (3,6), (3,7)}
	 A×C	 =	 {1,2,3} ×{4,3,5,9}
		  =	 {(1,4), (1,3), (1,5), (1,9),
			   (2,4), (2,3),(2,5) , (2,9),
			   (3,4), (3,3), (3,5), (3,9)}
	 (A × B ) ∩ (A× C)	 =	 {(1,4), (1,5), (2,4), (2,5), 
� (3,4), (3,5)} ...(2)
	 ∴(1)	k‰W« (2) ÈUªJ

	 L.H.S	 = �R.H.S vd Ã%ã¡f¥g£lJ.

(ii)		  L.H.S	 =	 A × (B∪C)
		  B∪C	 =	 {4, 5, 6, 7} ∪ {4,3,5,9}
			   =	 {3,4,5,6,7,9}
		  A × (B∪C)	 =	 {1,2,3} × {3,4,5,6,7,9}
			   =	� {(1,3),(1,4),(1,5),(1,6),
				    (1,7),(1,9),(2,3),(2,4),
				    (2, 5),(2,6), (2,7), 
				    (2, 9), (3, 3), (3, 4), (3, 5), 
				    (3, 6), (3, 7), (3, 9)}�  ...(1)
		  R. H.S	 =	 (A × B) ∪ (A × C)

		  A × B	 =	 {1, 2, 3} × {4, 5, 6, 7}
			   =	 {(1, 4), (1, 5), (1, 6), (1, 7), 
				    (2,4), (2,5), (2,6), (2,7), (3,4),
				    (3,5), (3,6), (3,7)}
		  A × C	 =	 {1, 2, 3} × {4, 3, 5, 9}
			   =	 {(1,4), (1,3), (1,5), (1,9),
				    (2,4), (2,3), (2,5), (2,9), 
				    (3,4), (3,3), (3,5), (3,9)}

	 RHS=(A × B) ∪ (A × C)	 =	� {(1,3), (1,4), (1,5), (1 6),
			   (1,7),(1,9),(2,3),(2,4),(2, 5),
			   (2,6),(2,7),(2,9),(3,3),(3,4),
			   (3,5),(3,6),(3,7),(3,9)}... (2)

	  	 ∴ (1)	 k‰W« (2) ÈUªJ

		   LHS	 =	� RHS vd Ã%ã¡f¥g£lJ.

(iii)	 (A × B) ∩ (B × A)	 =	 (A ∩ B) × (B ∩ A)
	 A × B	 =	 {(1, 4), (1, 5), (1, 6), (1, 7), 
� (2, 4), (2, 5), (2, 6), (2, 7), 
� (3, 4), (3, 5), (3, 6), (3, 7)}
	 B × A	 =	 {(4, 1), (4. 2), (4, 3), (5, 1), 
� (5, 2), (5, 3), (6, 1), (6, 2), 
� (6, 3), (7, 1), (7, 2), (7, 3)}
	 L.H.S	 =	 (A × B) ∩ (B × A) ={}...(1)
	 A ∩ B	 =	 {}, B ∩ A = {}
	 ∴ RHS	 =	 (A∩B) × (B ∩ A) = {}�...(2)
	 ∴ (1)	 k‰W« (2) ÈUªJ

		  LHS	 =	� RHS vd Ã%ã¡f¥g£lJ.

(iv)		 C − (B − A)	 =	 (C ∩ A) ∪ (C ∩ B′)
		  L.H.S	 =	 C − (B − A)
		  B − A	 =	 {4, 5, 6, 7} − {1, 2, 3} 
			   =	 {4, 5, 6, 7}
	  C − (B − A)	 =	 {3, 4, 5, 9} − {4, 5, 6, 7} 
			   =	 {3, 9}� ...(1)
		   R.H.S	 =	 (C ∩ A) ∪ (C ∩ B′)
		  C ∩ A	 =	 {3, 4, 5, 9} ∩ {1, 2, 3}= {3}
     	      C ∩ B′	=	 {3, 4, 5, 9} ∩ {1, 2, 3, 8, 9}
          		  = 	 {3, 9}
    	       R.H.S	 =	 (C∩A)∪(C∩B′)={3,9}� ...(2)
     	      ∴ (1) k‰W« (2) ÈUªJ

   		  LHS	 =	� RHS vd Ã%ã¡f¥g£lJ.

(v)	 (B − A) ∩ C	 =	 (B ∩ C) − A = B ∩ (C − A)
	 B − A	 =	 {4, 5, 6, 7}
	 (B − A) ∩ C	 =	 {4, 5, 6, 7} ∩ {3, 4, 5, 9}
		  =	 {4, 5}� ...(1)
	 (B ∩ C) − A	 =	 {4, 5, 6, 7} ∩ {3, 4, 5, 9} 
� − {1, 2, 3}
 		  =	 {4, 5} − {1, 2, 3}			
		  =	 {4, 5}� ...(2)
	  B ∩ (C − A)	 =	 {4, 5, 6, 7} ∩ [{3, 4, 5, 9} 
� − {1, 2, 3}]
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		  =	 {4, 5, 6, 7} ∩ {4, 5, 9}
		  =	 {4, 5} � ...(3)
	 (1) = (2)	 =	 (3) vd Ã%ã¡f¥g£lJ.

(vi)	 (B − A) ∪ C 	= (B ∪ C) − (A − C)
	 L.H.S	 =	 (B − A) ∪ C
	 B − A	 =	 {4, 5, 6, 7}
	 (B − A) ∪ C	 =	 {3, 4, 5, 6, 7, 9}� ...(1)
	 RHS	 =	 (B ∪ C) − (A − C) 
	 B ∪ C	 =	 {3, 4, 5, 6, 7, 9}
	  A − C	 =	 {1, 2}
	 (B ∪ C) − (A − C)	 =	 {3, 4, 5, 6, 7, 9}� ...(2)
	 ∴ (1)	 k‰W« (2) ÈUªJ

	 LHS	 =	� RHS vd Ã%ã¡f¥g£lJ.

5.	 “xU fz¤âYŸs X® cW¥ò v¥bghGJ« 

j‹ fz¤â‰nf c£fzkhf mikahJ” v‹w 

T‰¿‹ c©ik¤j‹ikia MuhŒf.

Ô®î :			   P	 =	{a, b, c, d}
	 c£fz§fŸ P(A) 	= {{a}, {b}, {c}, {d}}
	 xU fz¤âYŸs x›bthU cW¥ò« 

m¡fz¤â‹ c£fzkhF«.

	 vdnt bfhL¡f¥g£l T‰W c©ik mšy.

6.	 n(P(A)) = 1024, n (A∪B) = 15 k‰W« n(P(B)) =32 
vÅš, n(A∩B) fh©f.

Ô®î :		  n(P(A))	 =	 1024 = 210

			  n(P(A))	 =	 2n(A)

			  ∴ n(A)	 =	 10
			   n(P(B))	 =	 32 = 25

			  n(B)	 =	 5
			  n(A ∪ B)	 =	 n(A) + n(B) − n(A ∩ B)
			  15	 =	 10 + 5 − n(A ∩ B)
			  n(A ∩ B)	 =	 15 − 15 = 0.

7.	 n(A∩B) =3 k‰W« n (A∪B) = 10 vÅš, n(P(AΔB)) 
fh©f.� [Qy - 2018]

Ô®î :	� A, B v‹gd x‹iwbah‹W bt£L« fz§fŸ 

vÅš

	 n(A∪B)	 =	 n(A−B)+n(B−A)+ n(A∩ B)
	n(A − B) + n(B − A)	=	 n(A ∪ B) − n(A ∩ B)
	 n(A Δ B)	 =	 10 − 3
	 ∴ n(AΔB)	 =	 7
	 n[p(A Δ B)]	 =	 27 = 128.

8.	 A × A v‹w fz¤âš 16 cW¥òfŸ cŸsd. 

nkY« mâYŸs ïU cW¥òfŸ (1,3) k‰W« 

(0,2) vÅš A-‹ cW¥òfis¡ fh©f.

	 � [Hy - 2018; #]‹ - 2019]

Ô®î :	 �A × A -š 16 cW¥òfŸ cŸsJ vÅš A š cŸs 

cW¥òfË‹ v©Â¡if 4 MF«.

⇒ n(A) = 4

	A × A -š cW¥òfŸ (1, 3), (0, 2) vÅš

	A-š cŸs cW¥òfŸ A= {0, 1, 2, 3} vd 

ïU¡fyh«.

9.	 n(A) = 3 k‰W« n(B) = 2 vD« Ãgªjid¡F£g£L 

mikªJŸs ïU fz§fŸ A, B MF«. (x, 1),  
(y, 2), (z, 1) v‹git A × B vD« fz¤âYŸs áy 

cW¥òfŸ vÅš, A,B fz§fis¡ fh©f. (ï§F, 

x, y, z K‰¿Y« ntWg£l cW¥òfŸ).� [Hy - 2018]

Ô®î :	� A × B 	= {(x, 1), (y, 2), (z, 1)} vd¤ ju¥g£LŸsJ.

	 n(A)	 =	3, n(B) = 2 v‹gjhš 

	 n(A × B)	 =	6
	  A × B	 =	{(x, 1),(y, 2),(z, 1),(x, 2),(y, 1), (z, 2)}
   ⇒	 A	 =	{x, y, z}, B = {1, 2}.

10.	 A × A fz¤âš 16 cW¥òfŸ cŸsd.  

S = {(a,b) ∈ A × A: a < b} v‹w fz¤âš cŸs 

ïU cW¥òfŸ (−1, 2) k‰W« (0, 1) vÅš S ïš 

cŸs ÛjKŸs cW¥òfis¡ fh©f.�

	 � [Qy - 2018; #]‹ - 2019]

Ô®î :	� n(A ×A)	 =	 16 ⇒ n(A) = 4 ; 
		  S	 =	 {(a, b) ∈ A × A ; a < b}
		  A	 =	 {0, 1, 2, −1}
	 A × A	 =	� {(0,0), (0,1), (0,2), (0,−1), (1,0), 

(1,1),(1,2),(1,−1), (2,0), (2,1),(2,2), 
(2,−1), (−1,0), (−1,1),(−1,2),(−1, −1)}

∴ S = {(0,1),(0,2),(1,2),(−1,0),(−1,1), (−1,2)}
∴ vŠáíŸs S-‹ cW¥òfŸ bfhL¡f¥g£LŸs  

(−1, 2), (0, 1) I¤ jÉ®¤J

		  =	 {(0, 2), (1, 2), (−1, 0), (−1, 1)}.

gÆ‰á 1.2

1.	 Ñœ¡fhQ« bjhl®òfS¡F j‰R£L, rk¢Ó® 

k‰W« fl¥ò M»at‰iw g‰¿ MuhŒf.

(i)	 Äif KG v©fËš bjhl®ò R MdJ 
“n-‹ tF¤â m Mf ïUªjhš mR n” vd 
tiuaW¡f¥gL»wJ.

Ô®î : 	 Äif KG v©fËš bjhl®ò R MdJ “n-‹ 

tF¤â m Mf ïUªjhš mRn”.
	 j‰R£L :

	 m MdJ m Mš tFgL«bghGJ m v‹gJ 

mid¤J Äif KG¡fŸ MF«.

	 ∴ R v‹gJ j‰R£L¤ bjhl®ò MF«.

	 rk¢Ó® bjhl®ò :

	 m R n ⇒ n R m
	 m MdJ n -‹ tF¤â ⇒ 4-‹ tF¤â  

2 ≠ 2-‹ tF¤â 4
	 ∴ R v‹gJ rk¢Ó® mšy.
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	 fl¥ò¤ bjhl®ò :

	 m R n, n R p ⇒ m R p
	 m MdJ n -‹ tF¤â, n MdJ p -‹ tF¤â

	 ⇒ m MdJ p -‹ tF¤â.

	 ∴R xU fl¥ò¤ bjhl®ò.

	 ∴ R xU j‰R£L; rk¢Ó® mšy ; fl¥ò.

(ii)	 P v‹gJ js¤âYŸs mid¤J 
ne®¡nfhLfË‹ fz¤ij¡ F¿¥gjhf¡ 
bfhŸf. bjhl®ò R v‹gJ “l MdJ 
m-¡F¢ br§F¤jhf ïUªjhš lRm” vd 
tiuaW¡f¥gL»wJ.� [Qy - 2019]

	 l, m, n ∈ P v‹f.

	 j‰R£L:

	 l MdJ l ‰F br§F¤jhf ïU¡f KoahJ.

	 ∴ ⇒l lR R  xU j‰R£L bjhl®ò mšy.

	 rk¢Ó® bjhl®ò:

	 l R m ⇒ m R l
	 l MdJ m ‰F¢ br§F¤J

	 m MdJ l ‰F¢ br§F¤J.

	 ∴ R v‹gJ xU rk¢Ó® bjhl®ò.

	 fl¥ò¤ bjhl®ò:

	 l R m nkY« m R n ≠ l R n
	 l MdJ m ‰F¢ br§F¤J

	 m MdJ n ‰F¢ br§F¤J

	 Mdhš l MdJ n ‰F¢ br§F¤J Mf ïU¡f 

KoahJ.

	 ∴ R MdJ xU fl¥ò¤ bjhl®ò mšy.

	 ⇒ R v‹gJ rk¢Ó® bjhl®ò k£Lnk.

(iii)	 A v‹gJ xU FL«g¤â‹ cW¥ãd®fŸ 

midtiuí« bfh©l fzkhf¡ fUJf. “a 
v‹gt® b-‹ rnfhjÇ ïšiybaÅš bjhl®ò 

R MdJ aRb” vd tiuaW¡f¥gL»wJ.

 	 A v‹gJ xU FL«g¤âš cW¥ãd®fŸ 

midtiuí« bfh©l fz«.

	 bjhl®ò R v‹gJ "a v‹gt® b -‹ rnfhjÇ 

ïšiy. a, b, c ∈ A
	 j‰R£L:

	 aRa ⇒ a -MdJ a-‹ rnfhjÇ Mf ïU¡f 

KoahJ.

	 ∴ R xU j‰R£L bjhl®ò.

	 rk¢Ó® bjhl®ò :		

aRb ⇒ bRa
	 a MdJ b -‹ rnfhjÇ mšy. b MdJ a -‹ 

rnfhjÇ 

	 ∴ R xU rk¢Ó® bjhl®ò mšy.

	 fl¥ò¤ bjhl®ò : 

	 aRb k‰W« bRc ⇒ aRc
	 a MdJ b -‹ rnfhjÇ mšy. 

	 b MdJ c-‹ rnfhjÇ mšy.

	 ⇒ a MdJ c -‹ rnfhjÇ.

	 ∴ R xU fl¥ò¤ bjhl®ò mšy.	
(iv)	 A v‹gJ xU FL«g¤â‹ bg© 

cW¥ãd®fŸ midtiuí« bfh©l 

fz« v‹f. bjhl®ò R v‹gJ “a v‹gt® 

b-‹ rnfhjÇ ïšiybaÅš bjhl®ò R 

MdJ aRb” vd tiuaW¡f¥gL»wJ.

	 a, b, c ∈ A v‹f

	 j‰R£L: 

	 a R a ⇒ a MdJ a -‹ rnfhjÇ mšy.

	 ∴ R xU j‰R£L

	 rk¢Ó® bjhl®ò : 

	 aRb ⇒ bRa 
	 a v‹gJ b -ï‹ rnfhjÇ mšy.

	 ⇒ b v‹gJ a -ï‹ rnfhjÇ mšy.

	 ∴ R xU rk¢Ó® bjhl®ò

	 fl¥ò¤ bjhl®ò :

	 aRb , bRc ⇒ aRc
	 a Mdt® b -‹ rnfhjÇ mšy.

	 b Mdt® c -‹ rnfhjÇ mšy.

	 a Mdt® c -‹ rnfhjÇ Mth®.

	 (vL) jhŒ kfË‹ rnfhjÇ mšy, kfŸ á¤âÆ‹ 

rnfhjÇ mšy, Mdhš jhŒ á¤âÆ‹ rnfhjÇ. 

∴ R v‹gJ fl¥ò bjhl®ò mšy.

	 ∴ R xU j‰R£L k‰W« rk¢Ó® k£Lnk.

(v)	 mid¤J ïaš v©fË‹ fz¤âš 

bjhl®ò R v‹gJ “x + 2y = 1” vÅš xRy 

vd tiuaW¡f¥gL»wJ.

	 x, y ∈ N v‹f.

	 j‰R£L :

	 x R x ⇒ x + 2x = 1 ⇒3x =1 ⇒ x = 
1

3
∉NN

	 ∴ R v‹gJ j‰R£L bjhl®ò mšy.
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4.	 y = x2 v‹w tistiuÆÈUªJ y = 3 (x − 1)2 + 5  
v‹w tistiuia fhQ« goÃiyfis 

vGJf.

Ô®î :	 go  1
	 y = x2 Æ‹ tiugl« tiuf.

	

1–1–2–3–4–5 2 3 4 5 XX¢

Y¢

Y

–1

1

2

–2

–3

–4

–5

3

4

5

y = x2

go 2 : �y = (x − 1)2 , XuyF tyJ òw¤âš ef®¤j¥g£L 

tiua¥gL»wJ.

go 3 :�y = 3(x − 1)2 - ‹ tiugl« y -m¢ir 

neh¡» mG¤j¥g£L mjhtJ x m¢áÈUªJ 

ÉyFtjhš tiua¥gL»wJ. Vbd‹whš 

(x − 1)2 MdJ 3 Mš bgU¡f¥g£L 

bgw¥gL»wJ. [3 > 1]
go 4 : �y = 3(x − 1)2 + 5-‹ tiugl« 5 myFfŸ 

nkšneh¡» ef®tjhš bgw¥gL»wJ.

5.	 y = sin x v‹w rh®ãid tiuªJ mj‹ _y«

(i)	 y = sin (−x)	 (ii)	 y = −sin (−x)

(iii)	 y = sin
π
2

+





x 	 (iv)	 y = sin
π
2

−





x

M»at‰iw tiuf. (ï§F (iii), (iv), v‹git 

cos x v‹gJ K¡nfhzÉaš _y« bjÇªJ 

bfhŸsyh«).
Ô®î :

(i)	  y = sin (−x)

x –2π –3
p
2 –π –

p
2 π 3

p
2

y 0 –1 0 –1 0 1

XX¢

Y¢

Y

–1

–2

1

–π–2π
0 2ππ

2–
π

2
3π

2
– 3π

2
π

y = −sin x-‹ tiugl« y = sin x- tiugl¤â‹  

y - m¢ir bghW¤j ãuâgÈ¥ò tiuglkhF«.

(ii)	 y = −sin (−x)

x –2π –3
p
2 –π –

p
2

0
p
2

π 3
p
2

2π

y 0 1 0 –1 0 1 0 –1 0

–π–2π
0

π 2π
XX¢

Y¢

Y

–1

–2

1

2

π

2
–

π

2
3π

2
– 3π

2

y = − sin (−x)-‹ tiugl« x m¢ir¥ bghW¤J  

sin (−x) ‹ ãuâgÈ¥ò tiuglkhF«.

(iii)	 y = sin
π
2

+





x

x –2π –3
p
2 –π –

p
2

0
p
2

π 3
p
2

2π

y 1 0 –1 0 1 0 –1 0 1

–π–2π 0 π 2π XX¢

Y¢

Y

–1

–2

1

π

2
–

π

2
3π

2

–3π

2

sin
π
2

+





x -‹ tiugl« sin x tiugl¤ij 
π
2

 

myFfŸ ïl¥g¡f ef®Édhš bgw¥gL»wJ. 

ï›tiugl« cos x-I F¿¡»wJ.
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(iv)	 y = sin
π
2

−





x

x –2π –3
p
2 –π –

p
2

0
p
2

π 3
p
2

2π

y 1 0 –1 0 1 0 –1 0 1

–π–2π 0 π 2π
X

X¢

Y¢

Y

–1

1

π

2
–

π

2 3π

2

–3π

2

sin
π
2

−





x  -‹ tiugl« sin (−x)-‹ tiugl¤ij 

π
2

myFfŸ ty¥g¡f ef®Édhš bgw¥gL»wJ. 

ï›tiugl« cos x-I F¿¡»wJ.

6.	 y = x v‹w ne®nfh£o‹ _y«

(i)	 y = −x	 	 (ii)	 y = 2x	

(iii)	 y = x + 1	 	 (iv)	 y = 1

2
1x +

(v) 	 2x + y + 3 = 0
 
M»at‰iw¤ njhuhakhf 

tiuf.

Ô®î :	 (i)	 y = −x

	 	

1–1–2–3–4–5 2 3 4 5 XX¢

Y¢

Y

–1

1

2

–2

–3

–4

–5

3

4

5

y =
 x

y =
 −

 x

		  y = −x -‹ tiugl« 

		�  y = x tiugl¤â‹ x m¢ir x¤j ãuâgÈ¥ò 

MF«.

(ii)	 y = 2x

	 Y¢

2–2–4–6–8–10 4 6 8 10 XX¢

Y

–1

1

2

–2

–3

–4

–5

3

4

5

y =
 2

x

	 y = 2x v‹gJ y m¢ir neh¡» mG¤j¥gLtjhš 

tiua¥gL»wJ. Vbd‹whš ï§F bgU¡F« 

fhuÂ 2  

	 ∵ 2 > 1

(iii)	 y = x + 1

	

1–1–2–3–4–5 2 3 4 5 XX¢

Y¢

Y

–1

1

2

–2

–3

–4

–5

3

4

5

y =
 x 

+ 1

y = x + 1 tiugl« X® myF nkšneh¡» 

ef®tjhš bgw¥gL»wJ.
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(iv)	 y = 
1

2
1x +

	

1–1–2–3–4–5 2 3 4 5 XX¢

Y¢

Y

–1

1

2

–2

–3

–4

–5

3

4

5

y =
   

 x 
+ 1

1
2

	
tiugl« x m¢ir neh¡» bgw¥gL»wJ 

Vbd‹whš bgU¡f¥gL« fhuÂ 
1

2
1<  

nkY« XuyF nkš neh¡» ef®tjhš 

bgw¥gL»wJ. 

(v)	 2x + y + 3 = 0 ⇒  y = −2x − 3

	

2x
 + y 

+ 3
 =

0

1–1–2–3–4–5 2 3 4 5 XX¢

Y¢

Y

–1

1

2

–2

–3

–4

–5

3

4

5

	 tiugl« −2 < 1
	 ∴ x m¢ir neh¡» 3 myFfŸ Ñœneh¡» 

ef®tjhš bgw¥gL»wJ.

7.	 y = |x| v‹w tistiuÆ‹ _y«

(i)	 y = | x − 1| + 1	 (ii)	 y = | x + 1| − 1

(iii)	 y = | x + 2| + 3 M»at‰iw tiuf.

Ô®î :

(i)	 y = | x − 1| + 1

	

y = |x| y = |x|
y =

 |x−
1| +

 1

1–1–2–3–4–5 2 3 4 5

XX¢

Y

–1

1

2

–2

–3

–4

–5

3

4

5

Y¢

	 tiugl« XuyF ty¥òwkhf nkšneh¡» 

ef®tjhš bgw¥gL»wJ.

(ii)	 y = | x + 1| − 1

	

y =
 |x−

1|
 − 1

1–1–2–3–4–5 2 3 4 5 XX¢

Y¢

Y

–1

1

2

–2

–3

–4

–5

3

4

5

	 tiugl« XuyF ïl¥òwkhf Ñœneh¡» 

ef®tjhš bgw¥gL»wJ.
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(iii)	 y = | x + 2| − 3

	

y = |x + 2| − 3

1–1–2–3–4–5 2 3 4 5

XX¢

Y¢

Y

–1

1

2

–2

–3

–4

–5

3

4

5

tiugl« 2 myFfŸ ïlJ òwkhf k‰W« 3 myFfŸ 

Ñœ¥òwkhf ef®¤Jtjhš bgw¥gL»wJ.

8.	 y = sin x v‹w tistiu _y« y = sin | x| v‹gj‹ 

tiugl¤ij tiuf. [ï§F sin(− x)= − sin x]. 
Ô®î :	 y = sin |x| � [#]‹ - 2019]

y = sin x

y = −sin x

XX¢

Y¢

Y

–1

–2

1

–π–2π 0
π 2ππ

2
–π

2
3π

2
–

3π

2

|x| =
x x

xx
≥
<



−

0
0

∴ sin |x|=
sin

sin

x x
xx

≥
<



−

0

0

y = sin (–x) v‹w tiuglkhdJ –sinx tiugl¤â‹ 

ãuâgÈ¥ghF«.

gÆ‰á 1.5

rÇahd mšyJ Äfî« V‰òila ÉilÆid¤ 

nj®ªbjL¡fî«.

1.	 A = {(x, y): y = ex, x ∈ R} k‰W« B = {(x, y) :  
y = e –x, x ∈ R} vÅš, n(A ∩ B) v‹gJ [Hy - 2019]

	�  [First Mid - 2018]

(1)	 ∞	 (2)	 0 	 (3)	 1 	 (4)	 2
F¿¥ò : A = {(0,1) (1, e) (2, e2)...}� [Éil : (3) 1]
B = {(0,1) (1, e–1) (2, e–2)...}⇒ n (A ∩ B) = (0, 1) = 1

2.	 A = {(x, y) : y = sin x, x ∈ R} k‰W« B = {(x, y) : 
y = cos x, x ∈ R} vÅš, A∩B-š

	 � [m.kh.É - 2018, kh®¢ - 2020]
(1)	 cW¥òfËšiy

(2)	 v©Âyl§fh cW¥òfŸ cŸsd	
(3)	 xnu xU cW¥ò cŸsJ

(4)	 Ô®khÅ¡f ïayhJ

� [Éil : (2) v©Âyl§fh cW¥òfŸ cŸsd]
3.	 A = {0,–1, 1, 2} vD« fz¤âš |x2 + y2| ≤ 2 

vDkhW xRy Mf tiuaW¡f¥g£l bjhl®ò R 
vÅš, Ñœ¡f©lt‰¿š vJ rÇahdJ?
(1)	 R = {(0,0),(0,–1),(0,1),(–1,0),(–1,1),(1,2), (1,0)}
(2)	 R–1 = {(0, 0), (0,–1), (0, 1), (–1, 0), (1, 0)} 
(3)	 R-‹ rh®gf«{0,–1, 1, 2} 
(4)	 R-‹ å¢rf« {0,–1, 1}

� [Éil : (4) R- å¢rf« {0,–1, 1}]
F¿¥ò : R = |x2 + y2| ≤ 2 = �(0, 0)(0, –1) (0,1) (–1,0) (–1,–1) 

(–1,1) (1,0) (1,–1) (1,1) (2,0)}
∴ å¢rf« = {0, –1, 1}

4.	 f(x) = |x – 2| + |x + 2|, x ∈ R vÅš,

(1)	 f(x) = 
− ∈ −∞ − ](

∈ − ](
∈ ∞( )









2 2

4 2 2

2 2

x x
x

x x

;

;

,

,

; ,

(2)	 f(x) =

2 2

4 2 2

2 2

x x
x

x x

;

;

∈ −∞ −( 
∈ − ](

− ∈ ∞( )









,

,

; ,

 

(3)	 f(x) = 
− ∈ −∞ − ](

− ∈ − ](
∈ ∞( )









2 2

4 2 2

2 2

x x
x

x x

;

;

,

,

; ,

(4)	 f(x) = 

− ∈ −∞ − ](
∈ − ](
∈ ∞( )









2 2

2 2 2

2 2

x x
x

x x

;

;

,

,

; ,

� [Éil : (1) f(x) = 
− ∈ −∞ − ](

∈ − ](
∈ ∞( )









2 2

4 2 2

2 2

x x
x

x x

;

;

,

,

; ,

]

F¿¥ò : x ∈(–∞, –2),  x = –3 vÅš 
		  f (x)	 =	 |–5| + |1| = 6 = –2x
		  x ∈(–2, 2), x	 =	 0 vÅš 
		  f (x) 	 =	 |0 – 2| + |0 + 2| = 4
		  x ∈(2, ∞), x	 =	 4 vÅš 
		  f (x) 	 =	 |2| + |6| = 8 = 2x
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5.	 R bkŒba©fË‹ fz« v‹f. R × R-š 

Ñœ¡f©l c£fz§fis¡ fUJf. 

	 �S = {(x, y) : y = x + 1 k‰W« 0 < x < 2};  
T = {(x, y) : x – y ∈ Z} vÅš Ñœ¡fhQ« T‰¿š 

vJ bkŒahdJ?

(1)	� T rkhd¤ bjhl®ò Mdhš, S rkhd¤ bjhl®ò 

mšy.

(2)	 S, T ïu©Lnk rkhd¤ bjhl®ò mšy.

(3)	 S, T ïu©Lnk rkhd¤ bjhl®ò.

(4)	� S rkhd¤ bjhl®ò Mdhš, T rkhd¤ bjhl®ò 

mšy.

� [Éil : (1) T rkhd¤ bjhl®ò Mdhš, S rkhd¤ 

� bjhl®ò mšy]
F¿¥ò : 	 (x – y) v‹gJ xU KG v© ⇒ xRy

(i)	 x  – x = 0 v‹gJ xU KG v© 
	 ⇒ xRx j‰R£L¤ bjhl®ò MF«.

(ii)	 (x – y)  xU KG v© ⇒ (y – x) xU KG 

v©  ⇒ rk¢Ó® bjhl®ò MF«.

(iii)	 (x – y) xU KG v©. (y – z)  xU KG v© 

	 ⇒ (x – y) + (y – z) = x – z v‹gJ xU KG 

v©zhF«

	 ⇒ fl¥ò bjhl®ò MF«. 
(iv)	 y = x + 1 ⇒ xRx c©ikašy.

	 ∴ xU rkhd¤ bjhl®ò mšy.

	 ∴ T rkhd¤ bjhl®ò Mdhš, S rkhd¤ 

bjhl®ò mšy.

6.	 ïaš v©fË‹ mid¤J¡fz« N-¡F A 
k‰W« B c£fz§fŸ vÅš, A′∪[(A∩B)∪B′] 
v‹gJ� [First Mid - 2018]

(1)	 A 	 (2)	 A′	 (3)	 B 	 (4)	 N
� [Éil : (4) N]

F¿¥ò : 

    A∩B

A B

�

A B

A′∪ (A∩B) A′∪ (A∩B) ∪B′

A B

�

(A∩B)∪B′

A B

�

    A∩B

A B

�

A B

A′∪ (A∩B) A′∪ (A∩B) ∪B′

A B

�

(A∩B)∪B′

A B

�

7.	 fÂj« k‰W« ntâÆaš ïu©L« 
ghl§fshf V‰w khzt®fË‹ v©Â¡if 
70. ïJ fÂj¤ij V‰wt®fË‹ 10% k‰W« 
ntâÆaš V‰wt®fË‹ 14% MF«. ït‰¿š 
Vjhtbjh‹iw¥ ghlkhf V‰w khzt®fË‹ 
v©Â¡if

(1)	 1120 			   (2)	 1130
(3)	 1100 			 
(4)	 nghJkhd jftš ïšiy� [Éil : (2) 1130]

F¿¥ò : 	 M ∩ C	 =	 70 
	 ïJ M-‹ 10% k‰W« C -‹ 14% 
		  M	 =	 700
		  C	 =	 500
		  M ∪ C	 =	 700 + 500 – 70 = 1130
8.	 n [(A × B) ∩ (A × C)] = 8 k‰W« n(B ∩ C) = 2, 

vÅš, n(A) v‹gJ

(1)	 6	 (2)	 4	 (3)	 8	 (4)	 16
� [Éil : (2) 4]

F¿¥ò : (A × B) ∩ (A × C)	 =	 A × (B ∩ C) 
	 n[(A × B) ∩ (A × C)]	 =	 8
		  n(B ∩ C)	 =	 2
		  n(A)	 =	 4
9.	 n(A) = 2 k‰W« n(B ∪ C) = 3, vÅš, 

	 n[(A × B) ∪ (A × C)] v‹gJ� [Qy - 2018]

(1)	 23 	 (2)	 32 	 (3)	 6 	 (4)	 5
� [Éil : (3) 6]

F¿¥ò : n[(A × B) ∪ (A × C)] = n(A) × n(B ∪ C) 
		  		    = 2 × 3 = 6�
10.	 A k‰W« B vD« ïU fz§fËš 17 cW¥òfŸ 

bghJthdit vÅš, A × B k‰W« B × A 
M»a fz§fËš cŸs bghJ cW¥òfË‹ 
v©Â¡if.

(1)	 217 	 (2)	 172 	 (3)	 34 			 
(4)	 nghJkhd jftš ïšiy� [Éil : (2) 172]

F¿¥ò : 	 A	 =	 {1, 2, 3, 4}
		  B	 =	 {5, 2, 3,6}
	� A k‰W« B ïu©L cW¥òfis bghJthf 

bfh©LŸsd. 
	� A × B k‰W« B × A ïu©L¡F« bghJthf cW¥òfŸ 

= 2 × 2 = 22

		 mij¥nghy ï§F 172 cW¥òfŸ bghJthf cŸsd.
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11.	 bt‰w‰w fz§fŸ A k‰W« B v‹f. A⊂B vÅš, 

(A ×B) ∩ (B × A) =� [Hy- 2018]

(1) 	A ∩ B 
(2)	 A × A 
(3)	 B × B 
(4)	  ït‰WŸ vJî« ïšiy� [Éil : (2) A × A]

F¿¥ò : 	 A 	 =	{a, b} B = {a, b,c} v‹f.

		  A × B	 =	{(a, a), (a, b) (a, c) (b, a) (b,b) (b, c)}
		  B × A	 =	{(a, a), (a, b) (b, a) (b, b) (c,a) (c, b)}
	 (A × B) ∩ (B × A) = {(a, a), (a, b) (b, a) (b,b)}
			   =	A × A

12.	 3 cW¥òfŸ bfh©l fz¤â‹ Ûjhd 

bjhl®òfË‹ v©Â¡if 

� [Govt.MQP & First Mid - 2018]

(1)	 9 	 (2)	 81 	 (3)	 512 	 (4)	 1024

F¿¥ò : 	 S	 =	 {a, b, c} v‹f.� [Éil : (3) 512]
			  n (S)	 =	 3 ⇒ n (S × S) = 9
	 bjhl®òfË‹ v©Â¡if n{P(S × S)} = 29 = 512
13.	 x‹W¡F nk‰g£l cW¥òfis¡ bfh©l 

fz« X-‹ Ûjhd mid¤J¤ bjhl®ò R vÅš 

R v‹gJ

(1)	 j‰R£L¤ bjhl®ò mšy

(2)	 rk¢Ó® bjhl®gšy

(3)	 fl¥ò¤ bjhl®ò

(4)	 ït‰WŸ vJîk‹W� [Éil : (3) fl¥ò¤ bjhl®ò]
F¿¥ò : 	 X	 =	 {a, b, c} v‹f

			  R	 =	 mid¤J¤ bjhl®ò

				   =	 {(a, a), (a, b) (a, c) (b, a) � (b,b) (b, c) 
� (c,a) (c, b)(c, c)}
		 ïJ fl¥ò¤ bjhl®ò

14.	 X = {1, 2, 3, 4} k‰W« R = {(1, 1), (1, 2), (1, 3),  
(2, 2), (3, 3), (2, 1), (3, 1), (1, 4),(4, 1)}. vÅš R 
v‹gJ� [First Mid - 2018; br¥ - 2021]

(1)	 j‰R£L¤ bjhl®ò	 (2)	 rk¢Ó® bjhl®ò	
(3)	 fl¥ò¤ bjhl®ò 	 (4)	 rkhd¤ bjhl®ò

� [Éil : (2) rk¢Ó® bjhl®ò]
F¿¥ò : (4,4) \ R j‰R£L¤ bjhl®ò mšy 
	  aRb vÅš bRc ⇒ rk¢Ó® bjhl®ò

15.	
1

1 2sin− x
 v‹w rh®ã‹ å¢rf«� [#]‹ & Qy - 2019]

(1)	 (–∞, –1) ∪ 1

3
,∞



 	 (2)	 −



1

1

3
,  	

(3)	 −





1
1

3
,  	 (4)	 (–∞, –1] ∪ 1

3
,∞





� [Éil : (4)(–∞, –1] ∪ 1

3
,∞



 ]

F¿¥ò : 	 –1 ≤ sin x ≤ 1
		 	 –2 ≤ 2 sin x ≤ 2
		 	 2 ≥ –2 sin x ≥ –2
		 	 (mšyJ) –2 ≤ –2 sin x ≤ 2
	 1 cl‹ T£Lf,	 1 – 2 ≤ 1 – 2 sin x ≤ 1 + 2
		 	  –1 ≤ 1 –2 sin x ≤ 3

		 	  –1 ≥ 
1

1 2

1

3−
≥

sin x
 

	  1

1 2

1

3−
≥

sin x
≤ 

1

1 2

1

3−
≥

sin x
 ≤ –1 å¢rhdJ (–∞, –1] ∪ 1

3
,∞





16.	 f(x) = | ⎣x⎦ – x|, x ∈ R v‹w rh®ã‹ å¢rf«

	�  [Hy - 2019]

(1)	 [0, 1] 	(2)	 [0,∞)	 (3)	 [0,1)	 (4)	 (0,1)

F¿¥ò : 	 f(x)	 =	 |⎣x⎦ – x|� [Éil : (3) [0,1)]
		 	 f (0)	 =	 |0 – 0| = 0
			  f (6.5)	 =	 |6 – 6.5| = |– 0.5| = 0.5
			  f (–7.2)	 =	 |– 8 + 7.2| = |– 0.8| = 0.8
	 å¢rhdJ [0,1)
17.	 f(x) = x2 v‹w rh®ò ïUòw¢ rh®ghf mika 

nt©LbkÅš mj‹ rh®gfK«, Jiz¢ 

rh®gfK« Kiwna

(1)	 R , R	 (2)	 R, (0, ∞) 	
(3)	 (0,∞),R 	 (4)	 [0,∞), [0,∞)

� [Éil : (4) [0,∞); [0,∞)]
F¿¥ò : rh®gfkhdJ [0,∞)
	 Jiz rh®gfkhdJ [0,∞)
18.	 m cW¥òfŸ bfh©l xU fz¤âÈUªJ 

n cW¥òfŸ bfh©l xU fz¤â‰F 

tiuaW¡f¥gL« kh¿È¢ rh®òfË‹ v©Â¡if

� [m.kh.É - 2018; Hy - 2019]

(1)	 mn 	 (2)	 m	 (3)	 n 	 (4)	 m + n
F¿¥ò : tiuaiw _y« m¿a¥gL»wJ.� [Éil : (3) n]
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19.	 f : [0, 2π] → [–1, 1] v‹w rh®ò, f(x) = sin x vd 

tiuaW¡f¥gL»wJ vÅš, mJ 

	 � [m.kh.É - 2018; Qy - 2019; br¥. - 2020]

(1)	 x‹W¡bfh‹W	 (2)	 nk‰nfh®¤jš 	
(3)	 ïUòw¢ rh®ò	 (4)	 tiuaW¡f ïayhJ

� [Éil : (2) nk‰nfh®¤jš]
F¿¥ò : ïJ nk‰nfh®¤jš x‹W¡bfh‹W mšy

			  VbdÅš sin 30º	 =	
1

2

			  sin 150º	 =	
1

2

20.	 f : [–3, 3] → S v‹w rh®ò, f(x) = x2 vd 

tiuaW¡f¥g£L nk‰nfh®¤jš vÅš,  

S v‹gJ� [#]‹ - 2019, kh®¢ - 2020]

(1)	 [–9, 9]  		  (2)	 R 

(3)	 [–3, 3] 		  (4)	 [0, 9] 

F¿¥ò : f (0) = 0, f (–3) = 9 k‰W« f (3) = 9 [Éil : (4) [0, 9]]

21.	 X = {1, 2, 3, 4}, Y = {a, b, c, d} k‰W« f = {(1, a),  
(4, b) (2, c) (3, d) (2, d)} vÅš f v‹gJ

(1)	 x‹W¡bfh‹whd¢ rh®ò

(2)	 nk‰nfh®¤jš rh®ò

(3)	 x‹W¡bfh‹W mšyhj rh®ò 	
(4)	 rh®g‹W� [Éil : (4) rh®g‹W]

F¿¥ò : �ïJ rh®g‹W VbdÅš 2¡F ïu©L ã«g§fŸ 

cŸsd. 

	

1

2

3

4

a

b

c

d
�

22.	 f(x) =

x x <

x x

x x

;

;

;

1

12 4

8 4

≤ ≤

>









vÅš 

(1)	 f –1 (x) =

x x

x x

x x

; <

≤ ≤

>











1

1 16

64
16

2

;

;

(2)	 f –1 (x) = 

− <

≤ ≤

>











x x

x x

x x

;

;

;

1

1 16

64
16

2

(3)	 f –1 (x) = 

x x

x x

x x

2

2

1

1 16

64
16

;

;

;

<

≤ ≤

>











(4)	 f –1 (x) = 

2 1

1 16

8
16

2

x x

x x

x x

;

;

;

<

≤ ≤

>











Éil : (1) f –1 (x) =

x x

x x

x x

; <

≤ ≤

>











1

1 16

64
16

2

;

;

F¿¥ò : 	 	 y	 =	 x vÅš x = y ⇒ f –1(x) = x 
		 	 y	 =	 x2 vÅš 
			  y	 =	 x  ⇒ f –1 (x) = x

			  y	 =	 8 x vÅš y2

64
=	x ⇒ f –1(x) = x2

64

23.	 f : R → R -š rh®ò f(x) = 1 – |x| vd 

tiuaW¡f¥gL»wJ vÅš f -‹ å¢rf«.

	 � [m.kh.É & Qy & Hy - 2018]

(1)	 R 	 (2)	 (1,∞)	 (3)	 (–1,∞)	 (4)	 (–∞, 1]
F¿¥ò : f : R → R MdJ � [Éil : (4) (–∞, 1]]
			  f (x)	 =	 1 – |x| 
			  vd tiuaW¡f¥gL»wJ

			  f (–∞)	 =	 –∞
			  f (0)	 =	 1
			  f (∞)	 =	 –∞ 
			  å¢rhdJ (–∞, 1] MF«. 
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[31] 

mo¥gil ïa‰fÂj«02
gÆ‰á 2.1

1.	 7 1
4

22
7

, ,  0, 3.14, 4, −







M»a x›bthU 

v©Âidí« N, Q, R−Q mšyJ Z v‹w 

mo¥gilÆš vGJf.

Ô®î :   7 É»jKwh v©, 7  ∈ R – Q.

−1

4
 Fiw É»jKW v©, 

−1

4
 ∈ Q

0 xU KG, 0 ∈ Z, Q
3.1w = π Koîwh RHš j‹ika‰w jrk ã‹d«

⇒ 3.14 ∈ Q
4  xU Äif KG ⇒ 4 ∈ N, Z, Q.	                    

22

7
3 14= ∈. R xU É»jKwh v© ⇒ 

22

7
3 14= ∈. R ∈Q

2.	 3  xU É»jKwh v© vd¡ fh£Lf. (F¿¥ò  

2 ∉Q-¡F¥ ga‹gL¤âa Kiwia 

ã‹g‰wî«.)� [First Mid - 2018]

Ô®î : 3 xU É»jKWv© v‹f.

∴ 3 =
m
n

 v‹f (m, n v‹gd 1 I¤ jÉu 

bghJtF¤â ïšyhjit)
ïUòwK« t®¡f¥gL¤j

		  3	 =		 3 3

2

2

2 2= ⇒ =m
n

n m

⇒		  3n2 	 = 	m2

	 2 Mš ïUòwK« bgU¡Ff

⇒ 		  6n2 	 = 	2m2 ⇒ 3(2n2) = 2m2

	 2n2 MdJ 2-Mš tFgL« m2-« xU ïu£il 

v©

⇒ 	 m xU ïu£ilahf ïU¡f nt©L«

⇒ 		  m 	 = 	2k , k ∈ N
⇒ 3n2 = (2k)2  ⇒ 3n2 = 4k2 

n xU ïu£il v©.  vdnt, m, n ïu£il 

v©fŸ 2-‹ fhuÂfŸ MF«. ïJ Kjš T‰iw 

Ku©ghLilajh¡F»wJ.

∴ 3  xU É»jKW v©zhf ïU¡f ïayhJ.

⇒ 3  xU É»jKwh v©zhF«.

vdnt Ã%ã¡f¥g£lJ.

3.	 jÅ¤j (m) e‹F tiuaW¡f¥g£l ïu©L 

É»jKwh v©fŸ cŸsdth vÅš,  m›ÉU 

É»jKwh v©fË‹ É¤âahr« xU É»jKW 

v©zhf ïU¡f Koíkh? Ãaha¥gL¤Jf.

Ô®î :	 �ïu©L bt›ntwhd É»jKwh v©fŸ  
2 3 4 3+( ) +( ),  v‹f.

	 mt‰¿‹ É¤âahr« 2 3 4 3+( )− +( )  	

	 = 2 3 4 3+ − − 	

	 = 2 − 4 = –2  

	 ïJ xU É»jKW v©zhF«.

4.	 ïUÉ»jKwh v©fË‹ TLjš É»jKW 

v©zhf mikíkhW É»jKwh v©fis¡ 

fh©f. ïU É»jKwh v©fË‹ bgU¡fš 

É»jKW v©zhf mikíkhW ïu©L 

É»jKwh v©fis¡ fhzKoíkh?

Ô®î :	� ïu©L É»jKwh v©fŸ 5 7 7 7+ −, v‹f.

	mt‰¿‹ TLjš = 5 7 7 7+ + −  = 12  ïJ 

xU É»jKW v©

		4 6 4 6+ −,  v‹w ïU É»jKwh v©fis 

vL¤J¡bfhŸnth«.

mt‰¿‹ bgU¡f‰gy‹ 4 6 4 6+( ) −( )
	= 4 6

2
2

− ( )  = 16−6 = 10 ïJ xU É»jKW 

v©

Òò¤jf Édh¡fŸ
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5.	

1
21000

-IÉl á¿a Äif v© fh©f. 

Ãaha¥gL¤Jf.

Ô®î :	
1

2
1000 bfhL¡f¥g£l v©. ï§F 1000 < 1001

⇒	 21000 < 21001 ⇒	
1

2

1

2
1000 1001

>
 >  

1

2

1

2
1000 1001

>

∴ 

1

2
1000  I Él á¿a Äif v© 

1

2
1001

gÆ‰á 2.2

1.	 Ô®î fh©f.

(i)	 |3 – x| < 7	 	 (ii)	 |4x – 5| ≥ –2

(iii)	 3 3
4

1
4

− ≤x 	 (iv)	 |x| – 10 < –3

Ô®î :

(i)	 |3− x| < 7 
a < b ⇒ ay ≥ by, y < 0

	 |3− x| < 7
	 ⇒ −7 < 3 − x <7  ⇒ −7−3 < − x < 7−3
	 ⇒ − 10 <−x < 4   ⇒ 10 > x > −4
	 ⇒ −4 < x < 10
	 Ô®î¡fz« (– 4, 10)

(ii)	 |4x−5| ≥ −2 bfhL¡f¥g£LŸsJ

	 ⇒ 4 x − 5

4
 ≥ –2  ⇒ x − 5

4
 ≥ − 2

4

(iii)	 3
3

4

1

4
- £x

	 ⇒ 
−

≤ − ≤
1

4
3

3

4

1

4
x  ⇒ − − ≤ − ≤ −1

4
3

3

4

1

4
3x

	 ⇒ − ≤ − ≤ −13

4

3

4

11

4
x

	 4 Mš bgU¡f

	 ⇒ −13 ≥ −3x ≥ −11

	 ⇒ 
11

3
 ≤ x ≤ 13

3
	

	 ∴ Ô®î¡fz« 
11

3

13

3
,







(iv)	 |x|− 10 < − 3
	 |x| − 10 < − 3  bfhL¡f¥g£LŸsJ 

	 ⇒ |x| < − 3 + 10 ⇒ |x| < 7 ⇒ −7 < x < 7

	 ∴ Ô®î¡fz« (–7, 7).

2.	
1

2 1
6

x -
< -¡F¤ Ô®î f©L, Ô®it 

ïilbtË¡ F¿p£oš vGJf.

Ô®î :	�
1

2x -1
6<  gFâ, bjhFâfis |2x−1|Mš bgU¡f

⇒	 1< 6 |2x −1|	

⇒	 0 < 6 |2x −1| –1

⇒	 6 |2x −1| –1 > 0

⇒	 ±6 (2x −1) –1 > 0

6 (2x – 1) – 1 > 0		  – 6 (2x – 1) – 1 > 0

	 12x – 6 – 1 > 0	 	 – 12x + 6 – 1 > 0

	 12x – 7 > 0		  – 12x + 5 > 0

	 12x > 7		  – 12x > – 5

	 x > 7

12
		  x < 

5

12

X X

∞– ∞ 5

12
        7

12

	 ∴ Ô®î¡fz« −∞






∪ ∞






, ,

5

12

7

12

3.	 –3 |x| + 5 ≤ –2- ¡F¤ Ô®î f©L, Ô®it v© 

nfh£oš F¿¡f.

Ô®î :	 − 3 |x| + 5 ≤ − 2

⇒	 − 3|x| ≤ −7	 ⇒ x ≥ 7

3
 � [ –3-Mš tF¡f]

	 	⇒	
− ≥ ≥7

3

7

3
x

–∞
 

X X

∞−7

3

7

3

	 Ô®î¡fz« : −∞ − 


∪ 


∞





, ,
7

3

7

3
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4.	 2|x + 1| − 6 ≤ 7 ¡F¤ Ô®î f©L, Ô®it v© 

nfh£oš F¿¡f.� [Hy - 2018]

Ô®î :	 2| x+1| − 6 ≤ 7

⇒	 2 |x+1| ≤ 7+6  	 ⇒	 2 |x+1| ≤ 13

⇒	 x + ≤1
13

2
 

⇒	 − ≤ + ≤13

2
1

13

2
x  

⇒	
− − ≤ ≤ −13

2
1

13

2
1x 	⇒	

− ≤ ≤15

2

11

2
x

–∞ ∞−15

2

| |
11

2

X

∴	 Ô®îfz«
−





15

2

11

2
,

5.	  Ô®¡f : 
1

5
10 2 1x − <

Ô®î :	
1

5
10 2 1x − <

⇒	 |10x −2| < 5 	 ⇒	 −5 < 10x−2 <5

⇒	 −5 +2< 10x <5+2	 ⇒	 −3 < 10x < 7 

⇒	
−
< <

3

10

7

10
x

–∞ ∞−3

10

| |
7

10

X

∴  Ô®îfz« 
−





3

10

7

10
,

6.	 Ô®¡f : |5x −12| < −2
Ô®î : – (–2) < 5x – 12 < –2.

	 +2 + 12 < 5x < –2 + 12

	 14 < 5x < 10

	
14

5
 < x < 2

	 2.8 < x < 2  ïjid Ô®î fhz ïayhJ.

gÆ‰á 2.3

1.	 Ñœ¡f©l mrk‹ghLfis ïilbtË 

mik¥ãš vGJf.

(i)	 x ≥ −1 k‰W« x  < 4
(ii)	 x ≤ 5 k‰W« x ≥ −3
(iii)	 x < −1 mšyJ x < 3
(iv)	 -2x > 0 mšyJ 3x – 4 <11

Ô®î : (i)	 x ≥ −1 k‰W« x < 4
	 ⇒  x ∈ [−1, 4) 

	

X

–∞ ∞–1
| |

4
(ii)	 x ≤ 5 k‰W« x≥ −3 

	

X

–∞ ∞–3
| |

5
	 ⇒ x ∈ [−3, 5]

(iii)	 x < −1 mšyJ x < 3
	 ⇒ x ∈ (−∞, 3)

	

X

–∞ –1
 ||

3
(iv) 	 –2x > 0	 mšyJ 3x – 4 <11
	 ⇒ –x > 0	 mšyJ 3x < 11 + 4
	 ⇒ –x > 0	 mšyJ 3x < 15 

	 ⇒ x < 0	 mšyJ x < 5
		

–∞ ∞0 5
	 ⇒ x ∈ (− ∞, 5]

2.	 23x < 100-‹ Ô®it (i) x ∈ N  (ii) x ∈ Z-¡F 

fh©f.

Ô®î :	 23x < 100
(i)	 x ∈ N vÅš

		 ⇒	 23x < 100 ⇒	x < 100

23

		 ⇒	 x < 4.348  ⇒	x = 1, 2, 3,4
		 Ô®îfz« {1, 2, 3,4}
(ii)	 x ∈ Z vÅš

	 x < 4.348
	 ⇒ x = {…… −4, −3, −2, −1, 0, 1, 2, 3}
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3 kâ¥bg©fŸ

1.	 log2 x + log4 x + log16 x = 
7
2

 vÅš, x -‹ 

kâ¥ig¡ fh©f.� [Qy - 2019]

Ô®î :  F¿¥ò x > 0

	 log2 x + log4 x + log16x	 =	 7

2
 ÈUªJ

	
1

2

1

4

1

16log log logx x x
+ + 	 =	 7

2
.

� (mokhd kh‰W Éâ¥go)

	 Mifahš 
1 1

2

1

4a a a
+ + 	 =	

7

2
 ï§F a = logx 2.

	 mjhtJ 7

4a
	 =	

7

2

2.	
1

1
1

1
1

1log ( ) log ( ) log ( )x y zyz zx xy+
+

+
+

+ -‹

	 kâ¥ig¡ fh©f.� [Qy - 2019]

Ô®î :

	 =	
1

1

1

1

1

1log ( ) log ( ) log ( )x y zyz zx xy+
+

+
+

+

	 =	
1

1

1

1

1

1
log( )

log

log( )

log

log( )

log

yz
x

zx
y

xy
z

+
+

+
+

+

	 =	
log

log ( ) log

log

log ( ) log

log

log ( ) log

x
yz x

y
zx y

z
xy z+

+
+

+
+

	 =	
log

log

log

log

log

log

x
xyz

y
xyz

z
xyz

+ +

	 =	
log log log

log

log

log

x y z
xyz

xyz
xyz

+ +
= = 1

3.	 Ô®¡f : x

x

−
−

1
3

 ≥ 0, x ∈R, x ≠ ± 3.� [Qy - 2018]

Ô®î : khWÃiy òŸËfŸ –3, –1, 1, 3
	 ïilbtËfŸ (–∞, –3), (–3, –1), [1, 1], (1, 3), (3, ∞)

	 Ô®î¡fz« (–∞, –3), [–1, 1], (3, ∞)

4.	 gFâ¥ ã‹d§fshf ãÇ¤bjGJ :
x

x x+ 3 4( ) −( ) .

� [Hy - 2018]

Ô®î :		
x

x x+( ) −( )3 4
	 =	

A B

x x+
+

−3 4
v‹f.

	 ï§F A k‰W« B kh¿ÈfŸ

	 vdnt
x

x x+( ) −( )3 4
	=	

A Bx x
x x
−( ) + +( )
+( ) −( )
4 3

3 4
,

	 ⇒	  x	 =	A(x – 4)+ B(x + 3)

		  x	 =	4, vÅš, B = 4

7

		  x	 =	–3, vÅš A = 3

7

	 vdnt, 
x

x x+( ) −( )3 4
 	 = 

3

7 3

4

7 4x x+( )
+

−( )

5.	 log102 = 0.30103, log103 = 0.47712 (njhuha 

kâ¥òfŸ), 28,312-š v¤jid ïy¡f§fŸ 

c©L v‹gij¡ fh©f.� [First Mid - 2018]

Ô®î :	 	 N	 =	 28312 -¡F n + 1 	
	 ïy¡f§fŸ c©L v‹f.	
	� 1 ≤ b <10 v‹¿U¡FkhW N-I 10n × b v‹w 

mik¥ãš vGjyh«. 

	 10 mokhd kl¡ifia ïUòwK« vL¡f. 

			   log N	 =	 log (10nb) 

				    =	 n log10 + log b = n + log b 

	 vd ek¡F¡ »il¡»wJ.

			   log N	 =	 log 28 312 

				    =	 8 log 2 + 12 log 3

 	 		  	 =	 8 × 0.30103 + 12 × 0.47712
 	 			   =	 8.13368
	 ï›thwhf, n + log b	 =	 8.13368 vd¡ »il¡»wJ.

	 1 ≤ b < 10 v‹gjhš ïy¡f§fË‹ v©Â¡if 9.
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6.	 gFâ ã‹dkhf ãÇ¡fî« : 10 30
9 72

x

x x

+

−( ) +( )
.

� [m.kh.É- 2018]

Ô®î :	
10 30

9 72

x
x x

+

−( ) +( ) 	 =	
10 3

3 3 7

10

3 7

x
x x x x x

+( )
+( ) −( ) +( )

=
−( ) +( ) v‹f

		  =	
10 3

3 3 7

10

3 7

x
x x x x x

+( )
+( ) −( ) +( )

=
−( ) +( )

= A B

x x−
+

+3 7

		  =	
A Bx x

x x
+( ) + −( )
−( ) +( )
7 3

3 7

	 ∴ 10	 =	 A (x + 7) + B (x – 3)

	 x 	 =	 3  vÅš A = 1

	 x	 =	 –7 vÅš B = –1 Mifahš,

	  
10 30

9 72

x
x x

+

−( ) +( ) 	 = 	 1

3

1

7x x−
−

+

7.	 x3 – 6x2 + 11x – 6 = 0 v‹w rk‹gh£o‹ xU _y«  
x = 1 vÅš ãw _y§fis fh©f.� [Qy - 2018]

Ô®î :	 xU _y« x = 	1 vd ju¥g£lhš

	 tF¤j _y« »il¥gJ,
			  (x –1) (x – 2)(x – 3)	 =	 0
	 ãw _y§fŸ 2, 3
	 ∴x = 1, 2, 3 


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[59]

K¡nfhzÉaš03
gÆ‰á 3.1

1.	 bfhL¡f¥g£l nfhz§fŸ vªj¡ fh‰gFâÆš 

mikí« v‹gij¡ fh©f.

(i)	 25°	 (ii)	 825°	 (iii)	 –55°	 (iv)	 328°
(v)	 –230°

Ô®î : 
(i)	 25° = Kjš fh‰gFâÆš mikí«.

25°

y

x

I

(ii)	 825°
	 825° = 2 × 360° + 105°  = (2 × 360°) +  

( 90°+ 15°) =  ïu©lh« fh‰gFâÆš mikí«.

	

105°

y

x

II

(iii)	-55° =  eh‹fh« fh‰gFâÆš mikí«.

		

–55°

y

x

IV

(iv)	328°
	 328° = 270° + 58° =  eh‹fh« fh‰gFâÆš 

mikí«.

	

IV

328°

y

x

(v)	 -230°
	 –230° = -180° + (-50°)  =  ïu©lh« fh‰gFâÆš 

mikí«.

	

–230°

y

x

II

Òò¤jf Édh¡fŸ
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2.	 0 ≤ θ ≤ 360°-š bfhL¡f¥g£l x›bthU 

nfhz¤â‰fhd ïiz Kida¡ nfhz¤ij 

fh©f.

(i)	 395°	 (ii)	 525°	 (iii)	 1150°	
(iv)	 –270°	 (v)	 –450°

Ô®î :

(i)	 395° = 360° + 35°
	 ⇒ 395° - 35° = 360°
	 ∴  395°-¡fhd ïiz Kida¡ nfhz« = 35°
(ii)	 525°
	 525 = 360° + 165°
	 ⇒ 525° - 165° = 360°
	 ∴525°-¡fhd ïiz Kida¡ nfhz« = 165°
(iii)	1150°
	 ⇒ 1150° = 360° + 360° +360° + 70°
	 ∴1150°-¡fhd ïiz Kida¡ nfhz« = 70°
(iv)	-270°
	 ⇒ -270° = -360° + 90°
	 ⇒ -270° - 90° = -360°
	 ∴-270°-¡fhd ïiz Kida¡ nfhz« = 90°
(v)	 -450° 
	 ⇒ -450° = -720° + 270°
	 ⇒ -450° -270° = -720°
	 ∴-450° -¡fhd ïiz Kida¡ nfhz« = 270°

3.	 a cos θ – b sinθ = c vÅš, a sin θ + b cosθ  
= ± + −a b c2 2 2  v‹gij ÃWîf.

Ô®î :	 a cos θ  – b sin θ = c vd¤ ju¥g£LŸsJ

	 � (a cos θ – b sin θ)2 = (c)2

	 ⇒ a2 cos2 θ + b2 sin2 θ – 2ab cos θ sin θ = c2

	 ⇒ a2 (1–sin2θ) + b2 (1– cos2θ) –2ab cosθ sinθ = c2

	 ⇒ a2–a2 sin2 θ + b2 – b2 cos2 θ – 2ab cosθ sin θ = c2

	 ⇒ – a2 sin2 θ – b2 cos2 θ – 2ab cosθ sin θ 	
� =c2 – a2 – b2

	 ⇒ a2 sin2 θ + b2 cos2 θ + 2ab cosθ sin θ 	
� = a2 + b2 – c2

	 ⇒ a bsin cosq q+( )2 = a2 + b2 – c2  

	 ⇒ a bsin cosq q+  = ± + -a b c2 2 2

4.	 sin θ + cosθ = m vÅš, cos6θ + sin6θ  

= 4 3 1
4

2 2− −( )m
  vd ÃWîf. (ï§F m2 ≤ 2).

Ô®î :	 sin cosq q+  = m vd¤ ju¥g£LŸsJ

	 LHS	 =	 cos6θ + sin6θ

		  =	 (cos2θ)3 + (sin2θ)3

	 ∴ a3 + b3	 =	 (a + b) (a2 – ab + b2)

		  =	 (cos2θ + sin2θ) 

� (cos4θ – cos2θ sin2θ + sin4θ)

		  =	 1 (cos4θ – cos2θ sin2θ + sin4θ)

� [ cos2θ + sin2θ = 1]

		  =	 (cos2θ)2 + (sin2θ)2 − 3cos2θ sin2θ) + 
2cos2θ sin2θ  

� [  a2 + b2 = (a + b)2 – 2ab]

		  =	 (cos2θ + sin2θ)2 – 3sin2θ cos2θ

		  =	 1 – 3 sin2θ cos2θ

	 RHS 	 =	  
4 3 1

4

2
2− −( )m

		  =	  
4 3 1

4
1

2
2

2 2
− +( ) −( )

= +
cos sin

cos sin
θ θ

θ θ                 ∵

�  1 = cos2θ + sin2θ 

= 
4 3 2

4

2 2 2 2
2

− + + − +( )( )cos sin cos sin cos sinθ θ θ θ θ θ

= 
4 3 2

4

2- ( )cos sinq q
 

= 
4 12

4

2 2− cos sinθ θ

= 1 3
2 2- cos sinq q  = LHS	  

∴ LHS = RHS

5.	
cos
cos

sin
sin

4

2

4

2
α
β

α
β

+  = 1 vÅš,

(i)	 sin4α + sin4β = 2 sin2α sin2β

(ii)	 cos
cos

+ sin
sin

4

2

4

2
β
α

β
α

 = 1  vd ÃWîf.
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Ô®î :	
cos

cos

sin

sin

4

2

4

2

α
β

α
β

+  = 1

⇒	
cos sin

cos sin

cos sin

cos sin

4 2

2 2

2 4

2 2

α β
β β

β α
β β

⋅
⋅

+ ⋅
 = 1

⇒	 cos4α sin2β + sin4α cos2β = cos2β sin2β

⇒	 cos4α (1 − cos2β) + cos2β (1 − cos2α)2 

	 = cos2β (1 − cos2β)

⇒	 cos4α − cos cos
4 2a b + cos2β – 2 cos2α cos2β 

� +  cos cos
4 2a b = cos2β − cos4β

	 ⇒	 cos4α – 2 cos2α cos2β + cos4β = 0
	 ⇒	 (cos2α – cos2β)2 = 0

	 ⇒	 cos2α − cos2β = 0

	 ⇒	 cos2α = cos2β� ...(1)

	 ⇒	 1  − sin2α = 1  − sin2β

	 ⇒	 sin2α = sin2β� ...(2)

(i)	 sin sin
4 4a b+  	 = 	 2

2 2
sin sina b

	          	  LHS	 =	  sin sin
4 4a b+

			   =	 (sin2α)2 + (sin2β)2 

			   =	 (sin2α – sin2β)2 

				    + 2 sin2α sin2β

	  [ sin2α  	=  sin2β] � [ (a – b)2+ 2ab = a2 + b2]

	 (nk‰f©l rk‹ghL (2) - ïš ïUªJ)

	         	  LHS 	 = 	2 sin2 α sin2β = RHS

	 vdnt Ã%ã¡f¥g£lJ

(ii)	 cos

cos

sin

sin

4

2

4

2

b
a

b
a

+  	 = 	1

		  LHS 	 =	
cos

cos

sin

sin

4

2

4

2

b
a

b
a

+  

	         		  =	
cos cos

cos

sin sin

sin

2 2

2

2 2

2

b b
a

b b
a

×
+

×

	         		  =	
cos cos

cos

sin sin

sin

2 2

2

2 2

2

b a

a

b a

a
+

			   =	 cos2 β + sin2 β = 1 = RHS 
	 vdnt Ã%ã¡f¥g£lJ.

6.	 y =
+ +

2
1

sin
cos sin

a
a a

 vÅš,
1

1
− +

+
=cos sin

sin
.α α

α
y 

vd ÃWîf.

Ô®î :	 y 	 =	 2

1

sin

cos sin

a
a a+ +

 

		  = 
2

1

1

1

sin

sin cos

sin cos

sin cos

a
a a

a a
a a+( ) + ( )

´
+( ) - ( )
+( ) - ( )

		  =	
2 1

1
2 2

sin sin cos

sin cos

α α α
α α
+ −( )

+( ) − ( )

		  = 
2 1

1 1
2 2

sin sin cos

sin sin

a a a

a a

+ -( )
+( ) - -( )

		  = 
2 1

1 2 1
2 2

sin sin cos

sin sin sin

α α α
α α

+ −( )
+ + − +

 

		  = 
2 1

2 1 2
2

sin sin cos

sin sin

α α α
α α

+ −( )
+ +

	                    = 	
2 1

1 2

sin sin cos

sin sin

a a a

a a

+ -( )
+( ) ( )

 

		  = 	
1

1

+ -
+

sin cos

sin

a a
a

 = y

		 vdnt Ã%ã¡f¥g£lJ.

7.	  0 < θ < 
pp
2

, x y zn

n

n

n

n n

n

= = =
=

∞

=

∞

=

∞

∑ ∑ ∑cos ; sin cos2

0

2

0

2 2

0

θ θ θ θand sin k‰W« 

x y zn

n

n

n

n n

n

= = =
=

∞

=

∞

=

∞

∑ ∑ ∑cos ; sin cos2

0

2

0

2 2

0

θ θ θ θand sin  vÅš, xyz = x + y + z  vd 

ÃWîf. (F¿¥ò :  1 + x + x2 + x3 +... = 1
1 − x

,  

|x| < 1-I¥ ga‹gL¤jyh«.)� [m.kh.É  - 2018]

Ô®î :	 x	 =	 cos
2

0

n

n=

∞

∑ θ  = cos cos cos° + + +q q q2 4    ……

		  =	 1
2 4+ + +cos cosq q ……

		  =	 1
1

1

2 2
2

2
+ ( ) + ( ) + =

-
cos cos

cos
q q

q
……

� 1
1

1

2+ + + =
−







x x

x
...     |x| < 1

		  =	
1

2
sin q  	�  ...(1)

	 y	 =	 sin
2

0

n

n

θ
=

∞

∑  = sin0 θ + sin2 θ + sin4 θ... 

		  =	 1 + sin2 θ + sin4 θ + ... 

This is Only for Sample for Full Book Order Online or Available at All Leading Bookstores 

order@surabooks.com Ph:9600175757 / 8124301000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Net                                                                   www.CBSEtips.in

Kindly send me your answer keys to our email id - padasalai.net@gmail.com

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.padasalai.net/
https://www.padasalai.net/


72� RuhÉ‹ ✤ 11 - M« tF¥ò  - fÂjÉaš ✤ bjhFâ 1 ✤ m¤âaha« 3 ✤ K¡nfhzÉaš

6.	 ÃWîf : 

(i)	 cos (30° + x) = 3
2

cos sinx x−

(ii)	 cos (π + θ) = − cos θ	
(iii)	 sin (π + θ) = − sinθ

Ô®î :  (i)  	cos (30° + x)	 =	
3

2

cos sinx x−
 ÃUã.

		  cos(30°+ x)	 =	 cos 30°.cos x – sin 30.sin x

		  	 =	 3

2

1

2
.cos x −  sin x  

		  sin x	 =	
3

2

cos sinx x−

	 ∴ vdnt Ã%ã¡f¥g£lJ

(ii)		  cos (π + θ)	 =	 − cos θ
		  L.H.S	 =	 cos (π + θ) = −cos θ = RHS
	 vdnt Ã%ã¡f¥g£lJ

(iii)		 sin (π + θ)	 =	 −sin θ
		  sin (A + B)	 =	 sin A cos B + cos A sin B
		  sin (π + θ)	 =	 sin π cos θ + cos π.sin θ
			   =	 0.cos  θ + (−1) sin θ
		  ∴ sin (π + θ)	 =	 −sin θ 
vdnt Ã%ã¡f¥g£lJ.

7.	 sin 15° k‰W« cos 15° M»at‰iw _y§fshf¡ 

bfh©l ïUgo¢ rk‹gh£il¡ fh©f.

Ô®î :	 _y§fË‹ TLjš = sin 15° + cos 15°
		  =	 sin (45° −30°) + cos (45° −30°)
		  =	 sin 45° cos 30° − cos 45° sin 30° + cos 45° 
� cos 30° + sin 45°. sin 30°

		  =	
1

2

3

2

1

2

1

2

1

2

3

2

1

2

1

2
. . .− × + +

		  =	
3

2 2

1

2 2

3

2 2

1

2 2
− + +

		  =	
3 1

2 2

3 1

2 2

− + +
= 

2 3

2 2

2

2

×

×
= 2 6

2 2

6

2×
=

		 _y§fË‹ bgU¡f‰gy‹ = sin 15°.cos 15°

		  =	 2 15 15

2

sin cos° °  = sin30

2

1

2

1

2

1

4

° = × =

	�  (∵ sin 2A = 2 sin A cos A)
	 ∴ njitahd rk‹ghL

	 ⇒ x2 − (_y§fË‹TLjš) x 
	 + (_y§fË‹ bgU¡f‰gy‹) = 0

	 ⇒ x2 − 
6

2







 x + 1

4
 = 0 ⇒ x2 − 

6

2
 x  +  

1

4
  = 0

	 ⇒ 4x2 − 2 6  x + 1   = 0.

8.	 cos (A + B + C)-I ÉÇth¡F. ï§F A + B + 

C =
π
2

 vÅš, cos A cos B cos C = sin A sin B  

cos C + sin B sin C cos A + sin C sin A cos B 

vd ÃWîf.

Ô®î :   		  A + B + C	 =	
π
2

 

⇒		 cos (A + B +C)	 =	cos π
2⇒ 	 cos (A + B + C)	 =	0

cos (A + B + C) = cos (A + B) cos C − sin (A + B) sin C
	  = �cos C (cos A cos B − sin A � sin B) − sin C (sin  

A cos B + cos A sin B)
	  = �cos A cos B cos C − sin A sin B cos C − sin A 

cos B sin C − cos A sin B sin C
0 = cos A cos B cos C − sin A sin B cos C − sin A 
� cos B sin C − cos A sin B sin C
∴ cos A cos B cos C = sin A sin B cos C + sin  A 
� cos B sin C + cos A sin B sin C
vdnt Ã%ã¡f¥g£lJ.

9.	 ÃWîf.

(i)	 sin (45º + θ) – sin (45º − θ) = 2 sin θ		
(ii)	 sin (30º + θ) + cos (60º + θ) = cos θ

Ô®î :(i)	 LHS	 =	 (sin 45° + θ) − sin (45° − θ)
			   =	 [sin45°.cos θ + cos 45° sin θ]
� [sin 45°. cos θ − cos 45° sin θ]

			   =	
1

2

1

2

1

2

1

2
cos sin cos sinθ θ θ θ+ − −





			   =	 1

2

1

2

1

2

1

2
cos sin cos sinθ θ θ θ+ − +

			   =	 2
2

sinθ
= 2  sin θ = RHS

	 (ii) LHS	 =	 sin (30° + θ) + cos (60° +θ)
		  =	 sin 30°.cos θ + cos 30°. sin θ +
� cos 60°. cos θ − sin 60°. sin θ

		  =	
1

2

3

2

1

2

3

2
cos sin cos sinθ θ θ θ+ + −

		  =	 1

2

1

2
cos cosθ θ+ = 2

2

cosθ

		  =	 cos θ = R.H.S.
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<UW¥ò¤ nj‰w«, 

bjhl®KiwfŸ  

k‰W« bjhl®fŸ
05

gÆ‰á 5.1

1.	 ÉÇîgL¤Jf. (i) 2
32

3

x
x

−



  

	 (ii)	 2 3 1 2 3 1
2 2

4
2 2

4

x x x x− −( ) + + −( )
Ô®î :

(i)	  (x−a)n =  nC0x
n b°-nC1x

n−1b1 + nC2 xn−2b2 
+…+ (−1)n nCnx°b

n

⇒ 2
32

3

x
x

−



 = 3C0

2
3

2
3

2
3

2
2

3
3

1
2

2
3

2
2

2

3
3x

x
x

x
x

x
x( ) 





− ( ) 





+ ( )





− (
°

C C C )) 





° 3
3

x�
2

3
2

3
2

3
2

2
3

3
1

2
2

3
2

2

2

3
3x

x
x

x
x

x
x( ) 





− ( ) 





+ ( )





− (
°

C C C )) 





° 3
3

x

	 = 2 3 2
3

3 2
3 32

3
2

2
2

2 3

x x
x

x
x x( ) − ( ) 



 + ( )



 − 





	 = 8 3 4
3

3 2
9 276 4 2

2 3
x x

x
x

x x
+ ( )





+ ( )





−

	  = 8 36 54
276 3

3
x x

x
− + −

(ii)	 2 3 1 2 3 1
2 2

4
2 2

4

x x x x− −( ) + + −( )
		 = + ( ) − ( ) −( ) + ( ) −( ) − ( ) −(2 2 3 1 2 3 1 2 3 1

2
4

4 2
3

2
1

4

2

2
2

2
2

4

3

2 2x x x x x x xC C C
1 )) + −( )





3
2

4

3 1 x

�
+ ( ) − ( ) −( ) + ( ) −( ) − ( ) −(2 2 3 1 2 3 1 2 3 1

2
4

4 2
3

2
1

4

2

2
2

2
2

4

3

2 2x x x x x x xC C C
1 )) + −( )





3
2

4

3 1 x

�
+ ( ) − ( ) −( ) + ( ) −( ) − ( ) −(2 2 3 1 2 3 1 2 3 1

2
4

4 2
3

2
1

4

2

2
2

2
2

4

3

2 2x x x x x x xC C C
1 )) + −( )





3
2

4

3 1 x

+ ( ) + ( ) −( ) + ( ) −( ) + ( ) −(2 2 3 1 2 3 1 2 3 1
2

4
4 2

3
2

1
4

2

2
2

2
2

4

3

2 2x x x x x x xC C C
1 )) + −( )





3
2

4

3 1 x

+ ( ) + ( ) −( ) + ( ) −( ) + ( ) −(2 2 3 1 2 3 1 2 3 1
2

4
4 2

3
2

1
4

2

2
2

2
2

4

3

2 2x x x x x x xC C C
1 )) + −( )





3
2

4

3 1 x

	= 2 2 2 3 1 3 1
2

4
4

2

2
2

2
2

2
4

x x x x( ) + ( ) −( ) + −( )





C

	
= ( ) + ×

×
× × −( ) + −( )













2 16
4 3

2 1
4 9 1 3 1

8

2

4 2 4 2
2

x x x x

	= + −( ) + −( )



2 16 216 1 81 1

8 4 2 2
2

x x x x

2.	 kâ¥ò¡ fh©f. 

(i)	 1024	 (ii)	 994	 (iii)	97

Ô®î :

(i)	 (a + b)n = nC0a
n b0 + nC1a

n−1 b1 + nC2a
n−2 b2 

+…………….+ nCna
0 bn

⇒ 	 (102)4 = (100+2)4 = (100)4 + 4 C1(100)3(2)1 + 
4 C2(1002)(22) + 4 C3(1001) (23) + 4 C4(1000) 
� (24)

=	 100000000 + 2(1000000)(2) + = + + × + +100000000 4 1000000 2
4 3

2 1
10000 4 400 8 16( )( )

( )

( )
( )( ) ( )(10000)(4) 

=	 100000000 + 8000000 + 240000 + 3200 + 16
	= 	 108,243,216
(ii)	  (a − b)n = nC0 a

n − nC1a
n−1 b  + nC2 a

n−2 b2 

+ ………+ (–1)n nCna
0 bn� [Qy - 2018]

⇒	 994 = (100−1)4

	=	 1004 −4C11003+4C21002 −4C3 100 (1)3 + 14

	=	 100000000 4 1000000
4 3

2 1
10000 4 100 1

2

− ( ) + ×
×

( ) − ( ) +

	 =	 100000000 – 4000000 + 60000 – 400 + 1
	=	 96,059,601  
(iii)	 ∵ (a − b)n = nC0 a

n − nC1a
n−1 b  + nC2 a

n−2 b2 

� +………+ (–1)n nCn
 bn

⇒	 97 = (10−1)7 =107 −7C1106 +7C2105 −7C3 104 + 
� 7C4 103 −7C5 102 + 7C6 101

Òò¤jf Édh¡fŸ

[143]
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=	 10000000 7 1000000
7 6

2 1
100000

7 6 5

3 2 1
1000

7 6

2

3 3

− ( ) + ×
×

( ) − × ×
× ×

( ) − ×
××

( ) + ( ) −
1

100 7 10 1

�
10000000 7 1000000

7 6

2 1
100000

7 6 5

3 2 1
1000

7 6

2

3 3

− ( ) + ×
×

( ) − × ×
× ×

( ) − ×
××

( ) + ( ) −
1

100 7 10 1

=	 10000000 – 7000000 + 2100000 – 350000 + 
� 35000−2100 + 70−1

=	 4782969
3.	 <UW¥ò¤ nj‰w¤ij¥ ga‹gL¤â (1.01)1000000 

k‰W« 10000 M»at‰¿š vJ bgÇaJ vd¡ 

fh©f.

Ô®î : (1.01)1000000−10000
	= (1 + 0.01)1000000−10,000

	 = 100000C0 + 1000000C1 (0.01) + 1000000C2(0.01)2 + .... 
� +(.01)1000000 – 10,000

	 = (1 + 1000000 × (0.01) +  rhjfkhd v©) – 10,000
	 = 1 + rhjfkhd v© > 10,000
	 ∴(1.01)1000000 – 10,000 > 0 ⇒ (1.01)1000000 > 10,000.

4.	 x
x

2
3

101+





-‹ ÉÇÉš x15-‹ bfGit¡ fh©f.

� [m.kh.É - 2018]

Ô®î : 		 x
x

2

3

10
1+



 , n	 =	 10, x = x2, a = 

1
3x

	 ∴ bghJ cW¥ò  Tr+1	 = 	nCr  x
n−r ar 

	 ⇒ 	 Tr+1	 =	T Cr r
r

r

x
x+

−= 



1

10 2 10

3

1
( )

		 	 	 = 	10Cr  x
20−2r.x−3r

				   =	 10Cr  x
20−5r	�  ...(1)

	 x15‹ bfGÉid¡ fhz,

			  20 − 5r	 =	 15 vd ãuâÆl

	 ⇒	 20 − 15	 =	 5r
 	 ⇒	 r	 =	 1 vd (1) š ãuâÆl

			  T2	 =	 10C1 x
20−5=10 C1 x

15

	 x15 ‹ bfG 10.

5.	 x
x

2
3

61−





 -‹ ÉÇÉš x6 k‰W«  x2-‹ 

bfG¡fis¡ fh©f.

Ô®î :		  x
x

2

3

6
1−





, n	 =	 6, x = x2,  a = 
−1

3x
∴ bghJ cW¥ò   ⇒ Tr+1	 =	 nCr  x

n−r ar

⇒		   Tr+1 	 =	
6 2

6

3

1
C

r
x

x
r

r

( ) −





−

 

				    =	 (−1)r  6 Cr  x
12−5r 

� ...(1)

x6 ‹ bfGÉid¡fhd 12 − 5r = 6 vd¡bfhŸf

	 12 − 5r = 6   ⇒12 − 6	 =	 5r ⇒ 6 = 5r

			   r	 =	 6

5

ï§F x6 ïU¡fKoahJ 

x2–‹ bfGit¡ fhz 12−5r	 =	 2 vd ãuâÆl

			   12 − 5r	 =	 2	

⇒ 		  12 − 2 = 5r ⇒10	 =	 5r ⇒ r = 2
r = 2 vd (1) š ãuâÆl

		  T3 = (−1)
2  6C2  x

12−10	  =	
6 5

2 1

3

×
×  x2 = 15x2

	 ∴  x2  ‹bfG =15.

6.	 1 13 50 2
5

+( ) +





x x
x

-‹ ÉÇÉš x4 -‹ 

bfGit¡ fh©f.

Ô®î :	bfhL¡f¥g£lJ :  x
x

x2

5

3
501

1+





+( )
	 x

x
2

5
1+





-‹ ÉÇî

	 = x x
x

x
x

x
x

2
5

5

1

2
4

1

5

2

2
3

2

5

3

2
21 1 1( ) + ( ) 





+ ( ) 





+ ( ) 





C C C

33

5

4

2
1

4 5
1 1+ ( ) 





+ 





C x
x x

�
x x

x
x

x
x

x
2

5
5

1

2
4

1

5

2

2
3

2

5

3

2
21 1 1( ) + ( ) 





+ ( ) 





+ ( ) 





C C C

33

5

4

2
1

4 5
1 1+ ( ) 





+ 





C x
x x

	 =	= + + ×
×

⋅ + ×
×

+ +x x
x

x
x

x
x

x
x x

10

8

2

6

2

2

4

3

2

4 5
5

5 4

2 1

5 4

2 1
5

1

	 =	 x x x x
x x

10 7 4

2 5
5 10 10

5 1+ + + + +  

bghJ cW¥ò

= 	 Tr+1 = 50 Cr  (1)50−r (x3 )r = 50 Cr  x
3r	�  ...(1)

	⇒ x
x

x2

5

3
501

1+





+( )
=	 = + + + + +





+( )x x x x
x x

x10 7 4

2 5

3
50

5 10 10
5 1

1

=	 = + + + + +





+( )x x x x
x x

x10 7 4

2 5

3
50

5 10 10
5 1

1 

� (50C0 + 50C1 x
3 + 50C2 x

6 + 50C3 x
6 + 50C3 x

9 + ...) 

=	 = + + + + +





+( )x x x x
x x

x10 7 4

2 5

3
50

5 10 10
5 1

1

� (1 + 50x3 + 1225 x6 + 19600 x9 + ...)
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		 x4 -‹ bfG

=	 10 (kh¿È cW¥ò (1+x3)50) + 10 [(1+ x3)50 š  
cŸs x3 ‹ bfG] + 5 (x6 ‹ bfG) + 1 (x9 ‹bfG)

=	 10(1)+10(50)+ 5(1225) +1(19600)
� (∵ (1)-I¥ ga‹gL¤â)
=	 10 + 500 + 6125 + 19600 = 26235
∴  x4-‹ bfG = 26235.

7.	 2
1

3

3

2

5

x
x

−



 -‹ ÉÇÉš kh¿È cW¥ig¡ 

fh©f.

Ô®î : 2
1

3

3

2

5

x
x

−



 ,  n =  5, x = 2x3,  a = 

−1

3
2x  bghJ cW¥ò

		  Tr+1	 =	 n Cr x
n – r ar

			   =	n n r r r
r

x a x
x

C C
r r

− −
= ( ) −





5 3
5

2
2

1

3

			   =	 5 5 15 3

2
2

1

3
C

r

− − −( )r r
r

r rx
x

			   =	 5

5

15 3 2
2 1

3
C

r

−
− −−( )r r

r
r rx. �...(1)

	 kh¿È cW¥ig¡ fhz,

		  15 − 3r − 2r	 =	 0 v‹f

	 ⇒	 15 − 5r	 =	 0 ⇒ 15 = 5r ⇒ r = 
15

5
3=

		  r	 =	 3 I (1) š ãuâÆl

		  T4	 =	 5

3

2

3

3 0 5

3

2

2

3
1

4

27

5 4 3

3 2 1

4

27

40

27
C C−( ) = − = − × ×

× ×
× = −xx0 = 5

3

2

3

3 0 5

3

2

2

3
1

4

27

5 4 3

3 2 1

4

27

40

27
C C−( ) = − = − × ×

× ×
× = −x

			   =	
5

3

2

3

3 0 5

3

2

2

3
1

4

27

5 4 3

3 2 1

4

27

40

27
C C−( ) = − = − × ×

× ×
× = −x

		  ∴ kh¿È cW¥ò 	=	
−40

27

8.	 3600-‹ filá ïu©L ïy¡f§fis¡ fh©f.

Ô®î :	3600 = 32×300 = (9)300 = (10–1)300⇒ 3600 = (10 − 1)300

	 <UW¥ò¤ nj‰w¤ij¥ ga‹gL¤â

	 �(10 – 1)300	 =	 300C0(10)300(–1)0 − 300C1(10)299 

(–1)1+ 300C2 (10)298 (–1)2 + 300C3 (10)297(–1)3 

….300C 299
 (10)1 (–1) 299 +300C300(–1)300

		  =	 10300−300×10299+...−300(10)+(1)1
	� filá ïU cW¥òfŸ jÉu, k‰w všyh cW¥òfS« 

100 -Mš tF¡f¥gL«.

	 ∴ filá ïU cW¥òfŸ 0, 1.
9.	 všyh Äif KG v© n-¡F« 9n+1−8n−9 

v‹gJ 64Mš tFgL« vd <UW¥ò¤ nj‰w« 

_y« ÃWîf.

Ô®î : (1+x)n = nC0+
 nC1x+ nC2x

2+…+ nCn−1x
n−1+ nCn x

n

	 c = 8 v‹f

	 ⇒	 (1+8)n = nC0+
 nC1 8+ nC2 8

2…+ nCn−18
n−1+ nCn 8

n

	 ⇒	 9n=1+ 8n+ nC2 8
2+…+ nCn−18

n−1+ nCn 8
n

	 ⇒	 9n−1−8n = 64[nC2+8nC3+…+ nCn 8
n−2]

	 ⇒	� 9n−8n −1 MdJ n‹ mid¤J Äif KG¡fS« 
64 Mš tFgL« 

	 ∴n = n+1 vd ãuâÆl

	 �9n+1−8(n+1) −1 MdJ  n-‹ mid¤J Äif 

KG¡fS« 64 Mš tFgL«. 
	 ⇒	 9n+1−8n−8−1 MdJ 64 Mš tFgL«.

	 ⇒	 9n+1−8n−9MdJ 64 Mš tFgL«.

10.	 n  xU x‰iw¥gil Äif KG v© vÅš,  

(x+y)n -‹ ÉÇÉš ika cW¥òfË‹ bfG¡fŸ 

rk« vd ÃWîf.

Ô®î :	� (x+y)n bfhL¡f¥g£lJ. ïâš n X® x‰iw v© 
vÅš (x+y)n

	 eL cW¥òfŸ Tn−
+

1

2
1

k‰W« 
T T +1n n−1

2 2
,  + 1

		  Tn −
+

1

2
1
	 =	T & Tn

n
n

n n

n
n

n

n n

x x− −

+ −

+ +

− +

= =
1

2

1

2

1

2

1

2
1

2

1

2

1

2

1

2C Cy y k‰W«

		   Tn+
+

1

2
1

	 =	T & Tn
n

n

n n

n
n

n

n n

x x− −

+ −

+ +

− +

= =
1

2

1

2

1

2

1

2
1

2

1

2

1

2

1

2C Cy y

	 eL cW¥òfË‹ bfG¡fŸ 
n

nC +1

2

 k‰W« n
nC −1

2MF«.

		  nCr	 =	 nCn – r

		  n
nC −1

2

	 =	
n

n nC
− −( )1

2

			   =	
n

n nC 2 1

2

− +  = n
nC +1

2

	 ⇒ n
nC −1

2

 k‰W« n
nC +1

2

 bfG¡fŸ rk«

⇒  ïu©L eL cW¥òfË‹ bfG¡fŸ rkkhF«.

11.	 n  xU Äif KG v© k‰W« r v‹gJ Fiwa‰w 

KG v© vÅš, (1+x)n-‹ ÉÇÉš xr  k‰W« 

x n–r  cW¥òfË‹ bfG¡fŸ rk« vd ÃWîf.

Ô®î:		 (1+x)n  n = n, x	 =	1,  a = x
		  bghJ cW¥ò tr+1	 =	nCr  x

n−r ar

	 ⇒	 tr+1	 =	 nCr  1
n−r  xr   = nCr  x

r� ...(1)
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ïU gÇkhz 

gFKiw toÉaš06
gÆ‰á 6.1

1.	 ÑnH bfhL¡f¥g£LŸs Ma¤bjhiyfis 

cila efU« òŸË P-‹ Ãak¥ghijÆ‹ 

rk‹gh£il¡ fh©f. ï§F α  xU JizayF 

MF«.

(i)	 (9 cos α, 9 sin α)	 (ii)	 (9 cos α, 6 sin α)

Ô®î :

	 	(i)	� P(h, k) efU« òŸË, h = 9cos α, k = 9sinα 

h k
9 9

= =cos sina,  a  

			  α it KGtJ« Ú¡f, t®¡f¥gL¤j

			
h h
9 9

1

2 2

2 2æ
è
ç

ö
ø
÷ + æ

è
ç

ö
ø
÷ = + =cos sina a

			        
h k2 2

81 81
1+ =  � [sin2 α + cos2 α = 1] 

			         h2 + k2 = 81

			  P (h, k) ‹ Ãak¥ghij x2 + y2 = 81

		 (ii)	 9cos sina,  6 a( )

			  P (h, k) efU« òŸË h = 9cosα, k = 6sinα 

			  α it Ú¡f, t®¡f¥gL¤â T£l

			
h k
9 6

2 2

2 2æ
è
ç

ö
ø
÷ + æ

è
ç

ö
ø
÷ = +cos sina a

			         
h k2 2

81 36
1+ = 		  ∵cos sin

2 2
1α α+ =( )

			  ∴ P (h, k) ‹ Ãak¥ghij = 
x y2 2

81 36
1+ =

2.	 (i)	  �x-m¢áÈUªJ ïu©L myFfŸ k‰W«

	 (ii) �y-m¢áÈUªJ _‹W myFfŸ v‹w 

khwhj bjhiyÉš efU« òŸË P-‹ 

Ãak¥ghijÆ‹ rk‹gh£il¡ fh©f.

Ô®î :	 	 �

P (h,2)

 
20 xx¢

y¢

y
	 (i)	� x m¢áÈUªJ  

2 myFfŸ öu¤âš 

efU« òŸË   
P(h, k) x m¢á‰F 

ïizahd nfh£o‹ 

rk‹ghL y = ± c

		  ∴ c = ± 2
		  ∴ P (h, k) ‹ Ãak¥ghij	

		   y = ± 2
	 (ii)	y m¢á‰F ïizahd nfh£o‹ rk‹ghL  

x = ± k 
		  y m¢áÈUªJ 3 myFfŸ öu¤âš efU« òŸË 

P (h, k)-‹ Ãak¥ghij x = ± 3

P (3, k)

xx¢

y¢

y

[165]

Òò¤jf Édh¡fŸ
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3.	 θ  xU JizayF vÅš, x = a cos3 θ ,  
y = a sin3 θ M»a Ma¤bjhiyfis cila 

efU« òŸËÆ‹ Ãak¥ghijÆ‹ rk‹gh£il¡ 

fh©f.

Ô®î :	 bfhL¡f¥g£lJ  x a y a= =cos , sin
3 3q q

			      
x
a

y
a

= =cos , sin
3 3q q	 =	x

a
y
a

= =cos , sin
3 3q q

	 ïUòwK« t®¡f¥gL¤â fd_y« fhz

			
x
a

y
a

æ
è
ç

ö
ø
÷ = ( ) æ

è
ç

ö
ø
÷ = ( )

2

3
3

2

3

2

3
3

2

3cos , sinq q	 =	
x
a

y
a

æ
è
ç

ö
ø
÷ = ( ) æ

è
ç

ö
ø
÷ = ( )

2

3
3

2

3

2

3
3

2

3cos , sinq q

	 	⇒	  
x
a







=
2

3
2

cos ,θ	 =	 cos2θ  k‰W« y
a







=
2

3
2

sin θ

			  mt‰iw¡ T£l� ( cos2 θ+ sin2 θ = 1)

	 	⇒	  
x
a

y
a







+ 





=
2

3

2

3

1	 =	 1

		 ⇒	  
x

a

y

a

2

3

2

3

2

3

2

3

1+ =	 =	 1 ⇒ x y

a

2

3

2

3

2

3

1
+

= = 1

			 x y a
2

3

2

3

2

3+ =  ïJnt efU« òŸËÆ‹ 

Ãak¥ghijahF«.

4.	 x2 – 5x + ky = 0  v‹w Ãak¥ghijÆ‹ ÛJ 

òŸËfŸ P (–3, 1)  k‰W« Q (2, b) mikí« vÅš 

k  k‰W« b-‹ kâ¥òfis¡ fh©f.

Ô®î :	 x2 – 5x + ky = 0 ... (1)		  P (–3, 1), Q (2, b)

(1)-‹ ÛJ P (–3, 1) mikªJŸsjhš

		 (–3)2 – 5 (–3) + k (1)	 =	0

		 9 + 15 + k	 =	0

		  k 	=	–24

(1)-‹ ÛJ Q(2, 6) mikªJŸsjhš  Ãak¥ghij 

x2 – 5x + ky = 0

		 22 – 5 (2) + k (b)	 =	0

		 4 – 10 + (–24) b	 =	0

	 	 –24b 	= 6

		 b	 =	 b =
-

=
-6

24

1

4

5.	 8 myFfŸ ÚsKŸs xU neuhd f«ãÆ‹ 

KidfŸ A  k‰W« B  M»ait Kiwna 

v¥nghJ« x k‰W« y-m¢Rfis¤ bjhLkhW 

ef®ªJ bfh©L ïU¡»wJ, vÅš 

bt£L¤J©L AB-‹ eL¥òŸËÆ‹ 

Ãak¥ghijÆ‹ rk‹gh£il¡ fh©f.

Ô®î : �	P (h, k) v‹gJ njitahd Ãak¥ghijÆ‹ eL¥òŸË 
A, B v‹gd Kid¥òŸËfŸ A(a, 0) B(0, b). 
P(h, k) A, B Æ‹ eL¥òŸË v‹gjhš

8 myFfŸ
P (h,k)

(0,b)

A (a,0)

O

B

y

x

		 h	 =	h a k b
=

+æ
è
ç

ö
ø
÷ =

+æ
è
ç

ö
ø
÷

0

2

0

2
,  �

		 h	 =	h a k b
= =

2 2
,    

		 a	 =	 2h, b = 2k
	∆OAB ÆÈUªJ ek¡F »il¥gJ 
		 AB2 	 =	 OA2 + OB2			 

	 82	 =	  a2 + b2

⇒ 	 (2h)2 + (2k)2 	 =	 64
⇒     	  4h2 + 4k2 	 =	 64
⇒         	  h2 + k2 	 = 16	�  ( 4 Mš tF¤jš)

	∴ P(h, k) ‹ Ãak¥ghij x2 + y2 = 16

6.	 (3, 5) k‰W« (1, –1) v‹w òŸËfËÈUªJ xU 

efU« òŸË¡F ïil¥g£l bjhiyîfË‹ 

t®¡f§fË‹ TLjš 20-¡F rk« vÅš 

m¥òŸËÆ‹ Ãak¥ghijÆ‹ rk‹gh£il¡ 

fh©f.

Ô®î :	 P (h, k)  efU« òŸË.

	 A(3, 5), B(1, –1)  v‹gd bfhL¡f¥g£l ïu©L 

òŸËfŸ.

	 P A2 + PB2 = 20 vd bfhL¡f¥g£LŸsJ.

This is Only for Sample for Full Book Order Online or Available at All Leading Bookstores 

order@surabooks.com Ph:9600175757 / 8124301000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Net                                                                   www.CBSEtips.in

Kindly send me your answer keys to our email id - padasalai.net@gmail.com

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.padasalai.net/
https://www.padasalai.net/


RuhÉ‹  ✤ 11 - M« tF¥ò - fÂjÉaš ✤ bjhFâ 1 ✤ ghl« 6 ✤ ïU gÇkhz gFKiw toÉaš� 173

6.	 xU bghUis P v‹w ïl¤âÈUªJ xU 

ïy¡if¤ jh¡f¢ Óuhd ntf¤âš Vt¥gL»wJ. 

mJ ïy¡ifj jh¡Ftj‰F 15 Édho¡F 

K‹ 1400 Û£l® öu¤âY« k‰W« 18MtJ 

ÉdhoÆš 800 Û£l® öu¤âY« ïU¡»wJ 

vÅš,

(i)	� ïy¡»‰F« mªj ïl¤â‰F« ïil¥g£l 

bjhiyî v‹d?

(ii)	� 15MtJ ÉdhoÆš v›tsî bjhiyî 

flªâU¡F«?

(iii) 	� ïy¡if¤ jh¡f vL¤J¡ bfhŸS« neu« 

v›tsî?

Ô®î :	 (i)	 neu« bjhiyî

15 d – 1400

18 d – 800

	

		�  d v‹gJ ïy¡»‰F« ïl¤â‰F« ïil¥g£l 

bjhiyî v‹f.

		  ntf« ÓuhdJ v‹gjhš ntf« = 
bjhiyî

neu«

		  ⇒		
d d− = −1400

15

800

185 6

	 =	
d d− = −1400

15

800

185 6

		  ⇒		 6 (d – 1400)	 =	 5 (d – 800)
		  ⇒		 6d – 8400	 =	 5d – 4000

		  ⇒		 d 	 =	 4400 Û 

(ii) 	 15 tJ ÉdhoÆš flªj bjhiyî :	

neu« bjhiyî

15 d –1400 = 4400 – 1400 = 3000

18 d – 800 = 4400 – 800 = 3600

	 ïUòŸË tot« N¤âu¤ij¥ ga‹gL¤â

	 ⇒	  
y x-

-
=

-
-

15

18 15

3000

3600 3000
	 =	

y x-
-

=
-

-
15

18 15

3000

3600 3000

	 ⇒	  y x− = −15

3

3000

600
200

	 =	
y x− = −15

3

3000

600
200

	 ⇒	 y – 15	 =	  y x
- =

-
15

3000

200

	 neu« 15 ÉdhofŸ vÅš

			  15 – 15	 =	 	15 15
3000

200
- =

-x

	 ⇒	 0	 =	0
3000

200
=

-x

	 ⇒ 	 x – 3000 	=	 0    ⇒ x = 3000 Û.

(iii) 	 ïy¡if jh¡f vL¤J¡ bfhŸS« neu«

	 T1(15 MtJ Édho)	 D1(1400 Û)

	 T2(18 MtJ Édho)	 D2(800 Û)

	 ïU òŸË tot« ga‹gL¤â

	 ⇒	  T T

T T

D D

D D

T D-
-

=
-
-

Þ
-
-

=
-
-

1

2 1

1

2 1

15

18 15

1400

800 1400
	 =	

T T

T T

D D

D D

T D-
-

=
-
-

Þ
-
-

=
-
-

1

2 1

1

2 1

15

18 15

1400

800 1400

	 ⇒	  
T T

T T

D D

D D

T D-
-

=
-
-

Þ
-
-

=
-
-

1

2 1

1

2 1

15

18 15

1400

800 1400
	 =	

T T

T T

D D

D D

T D-
-

=
-
-

Þ
-
-

=
-
-

1

2 1

1

2 1

15

18 15

1400

800 1400
	

	 ⇒	
T D− = −

−
15

3

1400

600
200

	 =	
T D− = −

−
15

3

1400

600
200

			  T – 15	 =	 	T
1400 D

- =
-

15
200

			  T	 =	T
D

=
-

+
1400

200
15+ 15� ...(1)

	 D 	= 0 vd (1)-š ãuâÆl.

	 T =
-

+ = + =
1400 0

200
15 7 15 22  ÉdhofŸ

7.	 xU efu¤âš k¡fŸ bjhif 2005 k‰W« 2010 M« 

M©LfËš Kiwna 1,35,000 k‰W« 1,45,000 

vÅš, 2015M« M©L k¡fŸ bjhifia 

njhuhakhf¡ fh©f. (k¡fŸ bjhifÆ‹ 

ts®¢á xU kh¿È).

Ô®î : 	�x v‹gJ tUl§fË‹ v©Â¡ifiaí«, y v‹gJ  

k¡fŸ bjhifiaí« F¿¡»wJ vd¡ bfhŸnth«.

x1(2005)		  y1(1,35,000)
x2(2010)		  y2(1,45,000)
	 ïU òŸË tot«, x,y ‰F ïil¥g£l bjhl®ò

	
x x
x x

y y
y y

-
-

=
-
-

1

2 1

1

2 1

	 =	
x x
x x

y y
y y

-
-

=
-
-

1

2 1

1

2 1

⇒ 
x y-

-
=

-
-

2005

2010 2005

1 35 000

1 45 000 1 35 000

, ,

, , , ,
		 =	

x y-
-

=
-

-
2005

2010 2005

1 35 000

1 45 000 1 35 000

, ,

, , , ,

⇒       
x y− = −2005

5

1 35 000

10 000
2000

, ,

,
		 =	

x y− = −2005

5

1 35 000

10 000
2000

, ,

,

⇒     	 x – 2005	 =	x y
- =

-
2005

1 35 000

2000

, ,
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	2000 (x – 2005)	 =	 y – 1,35,000

∴ y =	 2000 (x – 2005) + 1,35,000� ...(1)

2015-«  M©L k¡fŸ bjhifia¡ fh©f.

	 x 	=	 2015 (1) ãuâÆl

 y = 2000 (2015 – 2005) + 1,35,000
		  = 2000 10 1 35 000( ) + , ,

		  = 20000 1 35 000+ , ,

		  = 1,55,000
2015-« M©L k¡fŸ bjhif = 1,55,000

8.	 xU ne®¡nfh£o‰F  MâÆÈUªJ tiua¥gL« 

br§F¤J¡ nfh£o‹ Ús« 12 myFfŸ,  

m¢br§F¤J¡nfhL x-m¢Rl‹ V‰gL¤J« 

nfhz« 30º vÅš, mªj ne®¡nfh£o‹ 

rk‹gh£il¡ fh©f.

Ô®î :	 bfhL¡f¥g£lJ a    = =30 12, P

	 ne®nfh£o‹ rk‹ghL = x y pcos sinα α+ =

30°

12

O

y

x

⇒ 	 x cos 30º + y sin 30º	 =	12

⇒	  x y3

2

1

2
12







+ 





=	 =	12  ⇒ 3

2
12

x y+
= = 12

⇒	  3 24x y+ =	 =	24

9.	 (8, 3)  v‹w òŸË tÊna bršy¡ToaJ« Ma 

m¢RfË‹ bt£L¤ J©LfË‹ TLjš 1 

vÅš, ne®¡nfh£o‹ rk‹gh£il¡ fh©f.

Ô®î :	 bt£L¤J©L tot« 
x
a

y
b

+ = 1  � ...(1)

bfhL¡f¥g£lJ a + b = 1 ⇒ b = 1 – a

⇒	  
x
a

y
a

+
-

=
1

1	 =	1

(8, 3) ï¡nfh£o‹ ÛJ miktjhš ek¡F¡ 

»il¥gJ.

⇒	  
8 3

1
1

8 1 3

1
1

a a
a a

a a
+

-
= Þ

-( ) +
-( )

=     	=	1

⇒	
8 3

1
1

8 1 3

1
1

a a
a a

a a
+

-
= Þ

-( ) +
-( )

=     	=	1

⇒	  
8 8 3

1 8 8 3
2

2- +
-

= Þ - + = -
a a

a a
a a a a   	=	1

⇒	 8 – 8a + 3a	=	a – a2

⇒	8 – 8a + 3a – a + a2	=	c
	 a a2

6 8 0- + =	=	0
⇒ 	 (a – 4) (a – 2) 	=	0    ⇒ a = 4 (m) 2
	 a 	= 4 vÅš b = 1 – 4 = – 3
	 a 	= 2 vÅš b = 1 – 2 = –1
	a = 4, b = –3 vÅš ne®¡nfh£o‹ rk‹ghL 

x y
4 3

1+
-

=
⇒ 	 -3x + 4y 	=	–12 	 ((1) ‹ _y«)
⇒ 	 3x – 4y 	=	12

	a = 2, b = –1 vÅš 
x y
2 1

1+
-

=

⇒ -x + 2y = –2    ⇒ x – 2y = 2

10.	 (1, 3), (2, 1) k‰W« 
1
2

,4



 M»a òŸËfŸ xU 

nfhlik òŸËfŸ vd,� [#]‹ - 2019]

(i)	 rhŒî KiwÆš 

(ii)	 ne®¡nfh£L Kiw k‰W«

(iii) 	 ntW VnjD« KiwÆš fh©ã.

Ô®î :	 (i)	 rhŒî Kiw

	 A B C1 3 2 1
1

2
4, , , , ,( ) ( ) æ

è
ç

ö
ø
÷ bfhL¡f¥g£l 

òŸËfŸ

	 AB-‹ rhŒî = 
1 3

2 1

2

1

2 1

2 1

-
-

=
-

=
-
-

æ

è
ç

ö

ø
÷∵m y y

x x

	 BC-‹ rhŒî = 
4 1

1

2
2

3

1 4

2

6

3
2

2

−

−
= − =

−
= −

	 ∴ AB-‹ rhŒî = BC-‹ rhŒî

	 ∴ A,B,C xnu nfh£oš mikí«.

(ii) 	 ne®nfh£L Kiw k‰W«

	 AB-‹ rk‹ghL 		

		
y y
y y

x x
x x

y x-
-

=
-
-

Þ
-
-

=
-
-

1

2 1

1

2 1

3

1 3

1

2 1
	 =	

y y
y y

x x
x x

y x-
-

=
-
-

Þ
-
-

=
-
-

1

2 1

1

2 1

3

1 3

1

2 1
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	 ⇒	  
y x y x-
-

=
-

Þ - = - +
3

2

1

1
3 2 2	 =	y x y x-

-
=

-
Þ - = - +

3

2

1

1
3 2 2

	 ⇒	 2x + y – 5	 =	  2 5 0x y+ - = � ... (1)

		 C
1

2
4,

æ
è
ç

ö
ø
÷ -I 1-ïš ãuâÆl,

		 2
1

2
4 5 1 4 5 0

æ
è
ç

ö
ø
÷ + - = + - =	 =	 1 + 4 – 5 = 0

	� ∴ A, B, C v‹gd xnu nfh£oš miktd 

vd Ã%ã¡f¥g£lJ.

(iii) 	 ntW VnjD« Kiw

1 2 1

2
1

3 1 4 3

	 ∆ABC-‹ gu¥ò 

	 = 
1

2
6

1

2
4 1 8

3

2
+ +æ

è
ç

ö
ø
÷ - + +æ

è
ç

ö
ø
÷

é

ë
ê

ù

û
ú

	 = 1

2
10

1

2
9

3

2
+æ

è
ç

ö
ø
÷ - +æ

è
ç

ö
ø
÷

é

ë
ê

ù

û
ú

		 =
1

2
10

1

2
9

3

2
+ − −





= 
1

2
1 1

0

2
−( ) = = 0

	� ∴ ∆ABC-Æ‹ gu¥ò  = 0,   ∴ A, B, C Xnu 

nfh£oš mikí« òŸËfŸ MF«.

11.	 A (1, 2) v‹w òŸË tÊahfî« 
5

12
 

rhŒit¡ bfh©l ne®¡nfh£o‹ ÛJ, A 

v‹w òŸËÆÈUªJ 13 myFfŸ öu¤âš 

ne®¡nfh£o‹ nkYŸs òŸËfis¡ fh©f.

Ô®î :	
13 B

(x, y)
13A(1,2)B′

 	 ne®¡nfh£o‹ rk‹ghL

		
x x- 1

cosq
	 =	 y y- 1

sin q
 = r

	 ï§F (x1 , y1) is (1,2) k‰W« r = 13, m = tan θ = 
5

12

	  tan θ = 
5

12
, sin θ	 =	 5

13
, cos θ = 

12

13

 

5

12

13

θ

			 
x -1

12

13

	 =	 y - 2

5

13

 = ± 13

	 (i.e)	
13 1

12

( )x -
	 =	 13 2

5

( )y -  = ± 13

	 (÷ by 13)	
x -1

12
	 =	

y - 2

5
= ± 1

x -1

12
	 =	 1 

⇒	 x	 =	 12 + 1 = 13

	
x -1

12
	 =	–1 

⇒	 x	 =	–12 + 1 = – 11

	
y - 2

5
	 =	 1

⇒	 y	 =	 5 + 2 = 7

	
y - 2

5
	 =	–1

⇒	 y	 =	–5 + 2 = –3

	 njitahd òŸËfŸ (13, 7) mšyJ (–11, –3)

12.	 150 Û£l® ÚsKŸs bjhl® t©o Édho¡F 

12.5 Û Ãiyahd âirntf¤âš brš»wJ.

(i)	� bjhl® t©o ïa¡f¤â‹ rk‹ghL 

v‹d?

(ii)	� xU f«g¤ij¡ flªJ bršy vL¤J¡ 

bfhŸS« neu« v‹d?

(iii) 	� 850 Û£l® Ús« bfh©l ghy¤ij¡ flªJ 

bršy vL¤J¡ bfhŸS« neu« v‹d?

Ô®î : (i)	� bjhl®t©o ïa¡f¤â‹ rk‹ghL x m¢ir 

neu¤ij (ÉehofËš) í«, y m¢ir bjhiyit 

(Û£lÇY«)  F¿¥gjhf¡ bfhŸnth«,

	 bjhl®t©o Mâ¥òŸË v‹f.

	 bjhl®t©oÆ‹ Ús«	 = 150 Û. ïJ xU Fiw 

kâ¥ò rhŒî	 = 12.5 Û / Édho

		 t©oÆ‹ ÃiyÆ‹ âirntf« = 12.5 Û/Édho

		 rhŒî« y bt£L¤J©L« bfhL¡f¥ 

g£LŸsjhš rk‹ghL ⇒ y = mx – c
	 ∴ bjhl®t©oÆ‹ ïa¡f¢ rk‹ghL

	 ⇒ 	 y 	 =	 12.5x – 150� ...(1)
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(ii)	 	 xU f«g¤ij¡ fl¤J bršy vL¤J¡ 

bfhŸS« y = 0 neu«

		  ⇒ 	 ∴ 12.5x 	 =	 150 

		  ⇒	  x =
×

=
150

12 5
12 	 =	 12 ÉdhofŸ

(iii)		  850 Û. ÚsKŸs ghy¤ij¡ fl¡f vL¤J¡ 

bfhŸS« neu«

			                  850 	 =	 12.5x – 150
		  ⇒ 	 850 + 150 	 =	 12.5x

		  ⇒ 	 x 	 =	x =
×

1000

12 5

		  ⇒ 	 x 	 =	 80 ÉdhofŸ

13.	 xU m¿Éaš nrhjid¡fhf, xU RUŸ 

tis f«ã,  (spring) xU bfh¡»Æš f£o¤ 

bjh§fÉl¥g£LŸsJ. RUŸ tis f«ãÆ‹ 

bt›ntW vilfŸ ïiz¡f RUŸ tis 

f«ãÆ‹ Ús« m£ltizÆš cŸsthW 

ÚS»wJ vÅš, 

vil(»») 2 4 5 8

Ús«(brÛ) 3 4 4.5 6

(i)	 Éisîfis fh£L« tiugl« tiuf.

(ii)	� RUŸ tis f«ãÆ‹ Ús« k‰W« vil¡F 
cŸs bjhl®òila rk‹gh£il¡ fh©f.

(iii) 	� RUŸ tis f«ãÆ‹ c©ikahd 
Ús¤ij¡ fh©f.

(iv) 	� RUŸ tis f«ã 9 br.Û. Ús« mila 
nt©L« vÅš v›tsî vil ïiz¡f 
nt©L«?

(v) 	� 6 ».».  vilia ïiz¡f RUŸtis¡ 
f«ãÆ‹ Ús« v‹d?

Ô®î :	 (i)    Éisîfis fh£L« tiugl«

vil (».».)

1 

0 1 

2 

2 

3 

3 

4 

4 

5 

5 

6 

6 

7 

7 

8 

8 

y

x

(4, 4)

(2, 3)

(5, 4.5)

(8, 6)

Ús
«

 (
br

.Û
.)

(ii) �	� RUŸ tis f«ãÆ‹ Ús« k‰W« vil¡F 

cŸs bjhl®òila rk‹ghL.		

	
x y x y

1 1 2 2

2 3 4 4( , )
,

( , )

	 ïUòŸËfŸ bfhL¡f¥g£lhš rk‹ghL

			     
y y
y y

x x
x x

-
-

=
-
-

1

2 1

1

2 1

 	 =	
y y
y y

x x
x x

-
-

=
-
-

1

2 1

1

2 1

	 ⇒ 	
y x-

-
=

-
-

3

4 3

2

4 2
 	 =	

y x-
-

=
-
-

3

4 3

2

4 2

	 ⇒ 	
y x-

=
-3

1

2

2
 	 =	

y x-
=

-3

1

2

2

	 ⇒ 	 2y – 6 	 =	 x – 2
	 ⇒ 	 x – 2y + 4 	 =	 0� ...(1)

(iii)	 RUŸ tis¡ f«ãÆ‹ c©ikahd Ús«

			   x 	 =	 0 v‹f.

	 ⇒ 	 0 – 2y + 4 	 =	 0
	 ⇒            	 –2y 	 = 	 –4
	 ⇒               	  y 	 =	 2 br.Û.

(iv)	 RUŸ tis f«ã 9 br.Û. Ús« mila nt©L« 

vÅš v›tsî vil ïiz¡f nt©L«?	

	 y = 9 vd (x –2y + 4 	= 	0)-š  ãuâÆl

			   x – 2(9) + 4 	 =	 0
			                   x 	 =	 18 – 4 = 14 ».».

	 RUŸ tis f«ã 9 br.Û. Ús« mila nt©L« 

vÅš 14 ».». vilia ïiz¡f nt©L«.	            

(v)	 6 ».».  vilia ïiz¡f RUŸtis¡ 

f«ãÆ‹ Ús« v‹d?

			   x 	 =	 6 

	 vd (x – 2y + 4 = 0)-š ãuâÆl

	 ⇒ 	 6 – 2y + 4 	 = 	 0
			                 –2y 	 = 	 – 10
		   y 	 =	 5 br.Û.

	 6 ».». vilia ïiz¡f RUŸ tis¡ 

f«ãÆ‹ Ús« = 5 br.Û. 

14.	 xU FL«g« 14.2 »» vil bfh©l rikaš 

vÇthíÉid (LPG) (cUisÆ‹ vilíl‹ 

29.5 »») Óuhd KiwÆš ga‹gL¤J«nghJ 

24-tJ ehËš rikaš vÇthí¤ Ô®ªJ 

ÉL»wJ. cldoahf òâa vÇthí cUis 

ïiz¡f¥gL»wJ. (i) cUisÆYŸs rikaš 

vÇthíÉ‹ msÉ‰F« k‰W« ga‹gL¤j¥g£l 

eh£fS¡F« cŸs bjhl®òila rk‹gh£il¡ 

fh©f. (ii) rikaš vÇthíÉid Kjš 96 

eh£fŸ ga‹gL¤Jtj‰fhd tiugl« tiuf.
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bjhFâ - II
m¤âaha« ghl¤ jiy¥òfŸ g¡f v©

7. mÂfS« mÂ¡nfhitfS« 201 - 226

8. bt¡l® ïa‰fÂj« 227 - 252

9. tif E©fÂj« všiyfŸ k‰W« bjhl®¢á¤ j‹ik 253 - 282

10. tif E©fÂj« tifik k‰W« tifÆlš KiwfŸ 283 - 308

11. bjhif E©fÂj« 309 - 340

12. Ãfœjfî nfh£ghL - X® m¿Kf« 341 - 356

bghJ¤nj®î br¥l«g® - 2021 Édh¤jhŸ ÉilfSl‹ 357 - 364
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[201]

mÂfS« 

mÂ¡nfhitfS«07
Òò¤jf Édh¡fŸ

gÆ‰á 7.1

1.	 (i) a
i j

ij = −( )2
2

2

 m = 2, n = 3	�  [br¥ - 2021]

	 (ii) a
i j

ij =
−3 4
4

, m = 3, n = 4 vd ïU¡FkhW 

cW¥òfis¡ bfh©l m × n tÇir cila  

A = [aij] mÂfis cUth¡Ff.

Ô®î : 	(i)		 aij	 =	
i j−( )2

2

2

 m = 2, n = 3

			   A	 =	
a a a
a a a

11 12 13

21 22 23







		 \ a11	 =	 1 2 1

2

2− ×( )  = 1 2

2

2−( )
= 

−( )1

2

2

= 
1

2

		 a12	 =	 1 2 2

2

2− ×( )  = 
1 4

2

2−( )

			  =	
−( )3

2

2

 = 
9

2

		 a13	 =	 1 2 3

2

2− ×( )
 = 1 6

2

2−( )
 

			  =	
−( )5

2

2

 = 
25

2

		 a21	 =	
2 2 1

2

2− ×( )
 = 2 2

2

2−( )
= 

0

2
 = 0

		 a22	 =	 2 2 2
2

2− ×( )
 = 

2 4

2

2−( )

			  =	
−( )2
2

2

 = 
4

2

2

= 2

		 a23	 =	 2 2 3

2

2− ×( )
 = 2 6

2

2−( )

			  =	
−( )4

2

2

 = 16

2

8

= 8

		 \ Aij	 =	 [aij] =
a a a
a a a

11 12 13

21 22 23







			  =	

1

2

9

2

25

2

0 2 8















= 
1

2

1 9 25

0 4 16







(ii)	 aij 	 =	
3 4

4

i j−
, m = 3, n = 4.

		 A	 =	
a a a a
a a a a
a a a a

11 12 13 14

21 22 23 24

31 32 33 34













  

		 a11	 =	 3 1 4 1

4

3 4

4

1

4

1

4

× − × = − = − =

		 a12	 =	 3 1 4 2

4

3 8

4

5

4

5

4

× − × = − = − =

		 a13	 =	 3 1 4 3

4

3 12

4

9

4

9

4

× − × = − = − =

		 a14	 =	 3 1 4 4

4

3 16

4

13

4

13

4

× − × = − = − =

		 a21	 =	
3 2 4 1

4

6 4

4

2

4

2

4

× − × = − = =

		 a22	 =	
3 2 4 2

4

6 8

4

2

4

2

4

× − × = − = − =  	

		 a23	 =	
3 2 4 3

4

6 12

4

6

4

6

4

× − × = − = − =

		 a24	 =	
3 2 4 4

4

6 16

4

10

4

10

4

× − × = − = − =
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		 a31	 =	 3 3 4 1

4

9 4

4

5

4

5

4

× − × = − = =

		 a32	 =	
3 3 4 2

4

9 8

4

1

4

× − × = − =

		 a33	 =	 3 3 4 3

4

9 12

4

3

4

3

4

× − × = − = − =

		 a34	 =	 3 3 4 4

4

9 16

4

7

4

7

4

× − × = − = − =

\ A	=[aij]=

1

4

5

4

9

4

13

4

2

4

2

4

6

4

10

4

5

4

1

4

3

4

7

4

























 = 
1

4

1 5 9 13

2 2 6 10

5 1 3 7

















2.	

p q

r

s

2 31 0 31
7 1 9

2 8 1

− − −
+

− −

















 = 

1 0 4

7 3
2

9

2 8

−

− −





















π

 vÅš,  

p, q, r, s M»at‰¿‹ kâ¥òfis¡ fh©f.

Ô®î : 	 	  p2 – 1	 =	 1 

	 	 p2	 =	 1 + 1 = 2	 ⇒ p = ± 2  
	 	 – 31 – q3	 =	 – 4  ⇒ – q3 = – 4 + 31 = 27 = 33	

⇒	  q	 =	 – 3

		  r + 1 	 =	  
3

2
 ⇒  r =

3

2
 – 1 = 

3 2

2

1

2

− =

		  s – 1	 =	 – p 
	 	 s	 =	 – p  + 1 = 1 – p  

∴p 	 = ± 2 ,  q		 =	 – 3, r = 
1

2
, s = 1 – p . 

3.	
2 4
5 7 4
x y x

x x

+
−









  = 

7 7 13
6

y

y x

−
+









  vÅš, x + y I 

fh©f.

Ô®î : 		 2x + y	 =	 7� ... (1)
			   7y – 13	 =	 4x
⇒		  4x – 7y	 =	 –13 � ...(2)
(1), (2) ÈUªJ 	4x – 7y 	 = 	 –13� ... (2)
(1) × 2 ⇒	 4x + 2y	 =	 14	
			   (–)   (–)		  (–)

	  ⇒	  	 − 9y 	 = 	 − 27

			   y	 =	
27

9
= 3

	 y = 3 vd (1)- š ãuâÆl,
	 		  2x + 3	 =	 7⇒  2x = 7 – 3 = 4  
⇒  	 	 x 	 =	 2
			   \ x + y	 =	 2 + 3 = 5

4.	 2A – B + 
6 6 0
4 2 1

−
−









 = 0 k‰W«  

A – 2B = 3 2 8
2 1 7- -

é

ë
ê

ù

û
ú  v‹w 

	 mÂ¢rk‹ghLfis Ãiwî brŒí«, A, B 

v‹w mÂfis¡ fh©f.

Ô®î : 		 A – 2B	 =	
3 2 8

2 1 7− −








 � ... (1)

		  2A – B	 =	
−

− −










6 6 0

4 2 1
� ... (2)

      (1) × 2 ⇒ 	2A – 4B  	 =	 6 4 16

4 2 14− −










	   		       −
− −











6 6 0

4 2 1

–3B =	 6 6 4 6 16 0

4 4 2 2 14 1

+( ) −( ) −( )
− −( ) +( ) − +( )











		  –3B	 =	
12 2 16

8 4 13

−
− −











   		  B	 =	 –
1

3

12 2 16

8 4 13

−
− −









 	

			   =	
1

3

12 2 16

8 4 13

− −
−











		  A – 2B	 =	
3 2 8

2 1 7− −









  

(2) × 2	⇒    
4A – 2B        =
(–)    (+)    (–)

−
− −











12 12 0

8 4 2
	

–3A = 
3 12 2 12 8 0

2 8 1 4 7 2

+( ) −( ) −( )
− −( ) +( ) − +( )









 =

15 10 8

10 5 5

−
− −











	 A 	= 
1

3

15 10 8

10 5 5−
−

− −








 = 

1

3

15 10 8

10 5 5

− −
−











		  ∴ Ô®î : A	 =	
1

3

15 10 8

10 5 5

− −
−











		   B	 =	
1

3

12 2 16

8 4 13

− −
−









 	

        2A – B	    =
       (–)   (+)      (–)  
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5.	 A = 
1
0 1

a







 , vÅš, A4-I fh©f.

Ô®î : 	 		 A	 =	
1

0 1

a









	 ⇒	 A4	 =	 AAAA 

				   =	
1

0 1

1

0 1

a a



















1

0 1

1

0 1

a a

















  

			  A2 	 =	
1

0 1

1

0 1

a a











 

				   =	
1 1 0 1 1

0 1 1 0 0 1 1

× + ×( ) × + ×( )
× + ×( ) × + ×( )











a a a
a

				   =	
1 0

0 0 0 1

+( ) +( )
+( ) +( )











a a
 = 

1 2

0 1

a









			  A4	 =	 A2 A2 =
1 2

0 1

1 2

0 1

a a



















				   =	
1 1 2 0 2 2

0 1 0 0 0 1

´( ) + ´( )( ) +( )
´( ) + +( ) +( )

é

ë
ê

ù

û
ú

a a a

			  ∴ A4	 =	
1 4

0 1

a









6.	 Aα = 
cos sin
sin cos

α α
α α

−







  vÅš, 

	 (i) 	  Aα Ab = A(α + b) vd ÃWîf.

(ii) 	 Aα + Aα
T = I v‹w Ãgªjidia Ãiwî 

brŒí« α-‹ mid¤J bkŒ kâ¥òfisí« 

fh©f. 

Ô®î : 	(i)	 Aa	 =	
cos sin

sin cos

α α
α α

−









		  Ab	 =	
cos sin

sin cos

β β
β β

−









Aa Ab = 
cos cos sin sin cos sin sin cos

sin cos cos sin

α β α β α β α β
α β α

( ) + −( ) − −[ ]
+ ββ α β α β( ) − +( )











sin sin cos cos

=
cos cos sin sin cos sin sin cos

sin cos cos sin

α β α β α β α β
α β α β

−( ) − +( )
+( ) ccos cos sin sinα β α β−( )











		  	 =	
cos sin

sin cos

α β α β
α β α β

+( ) − +( )
+( ) +( )









  

			   =	 Aa+b vdnt ÃUã¡f¥g£lJ.

(ii)	 Aa  + Aa
T

 	 =	 I

	 	 Aa	 =	
cos sin

sin cos

α α
α α

−









		  Aa
T

 	 =	
cos sin

sin cos

α α
α α−











	 Aa  + Aa
T	 =	

cos sin

sin cos

α α
α α

−







 +�

cos sin

sin cos

α α
α α−









  

			   =	
2 0

0 2

cos

cos

α
α









 = I =

1 0

0 1











			  2cos a	 =	 1 

⇒		  cos a	 =	
1

2
 = cos π

3
.

⇒		  a	 =	 2np  ±  π
3

, n∈Z�

7.	 A =  
4 2
1−









x

k‰W« (A – 2I)(A – 3I) = 0 vÅš,  

x -‹ kâ¥ig¡ fh©f.

Ô®î : 	 	(A – 2I)	 =	
4 2

1−








x

 – 2
1 0

0 1

é

ë
ê

ù

û
ú

 	 		  =	
4 2

1−




x –

1 0

0 1

é

ë
ê

ù

û
ú = 

2 2

1 2− −








x

			  (A – 3I)	 =	
4 2

1−




x  – 3

1 0

0 1





  

				   =	
4 2

1−




x

–
3 0

0 3





 = 

1 2

1 3− −




x

(A –2I) (A – 3I)		  =   
2 2

1 2− −





x

1 2

1 3− −




x

			   =   0 vd ju¥g£LŸsJ.

	
2 2 4 2 6

1 2 2 2 3

−( ) + −
− −( ) + −( ) −( )











( )x
x x x

 = 
0 0
0 0











		 4 + 2x – 6	 =	 0	
		  2x – 2	 =	 0
		  2x	 =	 2

		  x  	= 	 1

8.	 A =   
1 0 0
0 1 0

1a b −

















 vÅš, A2 v‹gJ myF 

mÂahF« vd ÃWîf.

Ô®î : 		 A	 =	
1 0 0

0 1 0

1a b −

















		  A2	 =	 A.A = 
1 0 0

0 1 0

1a b −

















1 0 0

0 1 0

1a b −
















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			   =	
1 0 0 0 0 0 0 0 0

0 0 0 0 1 0 0 0 0

0 0 0 0 1

+ + + + + +
+ + + + + +
+ − + − + +















a a b b

 

			   = 	
1 0 0

0 1 0

0 0 1

















= I     vdnt ÃUã¡f¥g£lJ.

9.	 A = 
1 0 2
0 2 1
2 0 3

















k‰W« A3 – 6A2 + 7A + kI = 0,  

vÅš,k - I fh©f.� [Hy - 2018]

Ô®î : 	 A	 =	
1 0 2

0 2 1

2 0 3

















	 A3	 =	 AAA

	 A2	 =	 AA = 
1 0 2

0 2 1

2 0 3

1 0 2

0 2 1

2 0 3

































 

=
1 0 4 0 0 0 2 0 6

0 0 2 0 4 0 0 2 3

2 0 6 0 0 0 4

+ +( ) + +( ) + +( )
+ +( ) + +( ) + +( )
+ +( ) + +( ) + 00 9+( )

















=
5 0 8

2 4 5

8 0 13

















	 A3	 =	 A2.A = 
5 0 8

2 4 5

8 0 13

1 0 2

0 2 1

2 0 3

































 

		  =	
5 0 16 0 0 0 10 0 24

2 0 10 0 8 0 4 4 15

8 0 26 0 0

+ +( ) + +( ) + +( )
+ +( ) + +( ) + +( )
+ +( ) + ++( ) + +( )















0 16 0 39

		  =	
21 0 34

12 8 23

34 0 55

















	A3 – 6A2 + 7A +kI	

		  =	
21 0 34

12 8 23

34 0 55

















–6
5 0 8

2 4 5

8 0 13

















+

� 7 
1 0 2

0 2 1

2 0 3

















 + k 
1 0 0

0 1 0

0 0 1

















= 0

21 0 34

12 8 23

34 0 55

30 0 48

12 24 30

48 0 78

7 0 14

0

















−
















+ 114 7

14 0 21

0 0

0 0

0 0

















+
















k
k

k

= 0

21 30 7 0 0 0 0 34 48 14 0

12 12 0 0 8 24 14 23 3

− + +( ) + + +( ) − + +( )
− + +( ) − + +( ) −

k
k 00 7 0

34 48 14 0 0 0 0 0 55 78 21

+ +( )
− + +( ) + + +( ) − + +( )















k

	 =	
0 0 0
0 0 0
0 0 0

















⇒		  21 – 30 + 7 + k = 0 
		  –2 + k =0
		  k	 = 2

10.	 ã‹tU« ÃgªjidfŸ x›bth‹iwí« Ãiwî 

brŒí« mÂfS¡fhd vL¤J¡fh£Lfis¤ 

jUf.

(i) 	 AB ≠ BA vDkhWŸs A k‰W« B 
mÂfŸ.	

(ii) 	 AB = 0 = BA, A ≠ 0 k‰W« B ≠ 0  vDkhWŸs 
A, B mÂfŸ.

(iii)	 AB = 0 k‰W« BA ≠ 0 vDkhWŸs A, B 
mÂfŸ

Ô®î : 	 		 AB	 ≠ 	 BA

(i)			  A	 =	
1 2

0 1−









 , B = 

2 1

1 0−











			  AB	 =	 1 2

0 1−











2 1

1 0−









 =

2 2 1 0

0 1 0 0

−( ) +( )
+( ) +( )









  

				   =	
0 1

1 0









 � ... (1)

			  BA	 =	 2 1

1 0−











1 2

0 1−









 =

2 0 4 1

1 0 2 0

+( ) −( )
− +( ) − +( )











				   =	 2 3

1 2− −









 � ... (2)

			  (1)	 ≠	 (2)
(ii)			  AB	 =	 0 = BA, A ≠ 0,  B ≠ 0

			  A	 =	 1 1
1 1









 , B = 

−
−











1 1
1 1

			  AB	 =	 1 1
1 1











−
−











1 1
1 1

 

				   =	
− +( ) −

− +( ) −( )










1 1 1 1

1 1 1 1

( )
= 

0 0
0 0









  = 0

			  BA	 =	
−

−




















1 1
1 1

1 1
1 1

				   =	
− +( ) − +

−( ) −( )










1 1 1 1

1 1 1 1

( )
 = 

0 0
0 0









 = 0

			 ∴AB	 =	 0 = BA vdnt ÃUã¡f¥g£lJ.
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16.	 3 × 4  tÇir cila xU mÂ A k‰W« B v‹w 

ïu©L mÂfS«  ATB k‰W« BAT M»a 
ïu©ilí« tiuaiw brŒíkhWŸs mÂfŸ 
vÅš, B mÂÆ‹ tÇiria¡ fh©f.

Ô®î : 		 A 	 =	 [aij]3 × 4 

		  AT	 =	 [aij]4 × 3

		  B	 =	 [bij]x × y v‹f	  
		  ATB	 =	 [aij]4 × 3  [bij]x × y	
		  ∴ x	 =	 3
		  BAT	 =	 [bij]x × y   [aij]4 × 3
		  ∴ y	 =	 4
		 ∴ B-‹ tÇir 	 x × y = 3 × 4
17.	 ã‹tU« mÂfis rk¢Ó® k‰W« vâ® rk¢Ó® 

mÂfË‹ TLjyhf vGJf.

(i)	
4 2
3 5

−
−









 	  (ii)	

3 3 1
2 2 1
4 5 2

−
− −
− −

















.

Ô®î : 	 (i)		  A	 =	
4 2

3 5

−
−









   ⇒  AT = 

4 3

2 5− −








 	

 	 		 A + AT	 =	
4 2

3 5

−
−









 + 4 3

2 5− −








 = 8 1

1 10−











			   P	 =	
1

2
A+A

T( ) =
1

2

8 1

1 10−








  v‹f.

	 ï¥bghGJ PT	=	
1

2

8 1

1 10−








  = P

	 Mifahš P = 
1

2
A+A

T( )  xU rk¢Ó® �mÂahF«.

	 Q = 
1

2
A A

T−   v‹f.

	 = 1

2

4 2

3 5

4 3

2 5

−
−









 −

− −
















 = 
1

2

0 5

5 0

−









			   QT	 =	
1

2

0 5

5 0−








  = – Q

		  Mifahš Q = 
1

2
A A

T−  vâ® rk¢Ó® mÂahF«.

			    A	 =	 P + Q 

				    =	
1

2

8 1

1 10

1

2

0 5

5 0−









 +

−









Mfnt A v‹gij rk¢Ó® k‰W« vâ® rk¢Ó® 

mÂfË‹ TLjyhf vGjyh«.

(ii)	 A	 =	
3 3 1

2 2 1

4 5 2

−
− −
− −

















⇒	 AT	 =	
3 2 4

3 2 5

1 1 2

− −
− −

−

















	 P	 =	
1

2
A+A

T( ) =
1

2

6 1 5

1 4 4

5 4 4

−
− −

− −

















⇒	 PT	 =	
1

2

6 1 5

1 4 4

5 4 4

−
− −

− −

















 = P

	ï¥bghGJ P  = 
1

2
A+A

T( )  xU rk¢Ó® mÂahF«.

⇒	 Q	 =	
1

2
A A

T−    v‹f.

		  =	
1

2

0 5 3

5 0 6

3 6 0

−
− −

















	 QT	 =	
1

2

0 5 3

5 0 6

3 6 0

− −
−

















 = – Q

Mifahš 	Q = 
1

2
A A

T−  vâ® rk¢Ó® mÂahF«.

⇒A =	 P + Q = 
1

2

6 1 5

1 4 4

5 4 4

−
− −

− −

















+ 
1

2

0 5 3

5 0 6

3 6 0

−
− −

















Mifahš A  v‹gij xU rk¢Ó® k‰W« vâ® rk¢Ó® 

mÂfË‹ TLjyhf vGjyh«.

18.	

2 1
1 0
3 4

−

−

















 AT = 
− − −

−
















1 8 10
1 2 5
9 22 15

vDkhWŸs A 

v‹w mÂia¡ fh©f.

Ô®î : 	 
2 1

1 0

3 4
3 2

−

−















 ×

AT = 	
− − −

−














 ×

1 8 10

1 2 5

9 22 15
3 3

 vÅš

	 AT	 =	
a a a
a a a

11 12 13

21 22 23 2 3











×
 v‹f.
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8.	 A  v‹gJ xU rJu mÂ vÅš, ã‹tUtdt‰WŸ 

vJ rk¢Óušy?� [Hy - 2019; kh®¢ - 2020; br¥ - 2021]

(1) 	 A + AT 	 (2)	 AAT 	 (3)	 ATA	 (4)	 A – AT 

�   [Éil : (4)  A – AT]

F¿¥ò :	 1. 	(A+ AT)T	 =	AT + (AT)T = AT + A	 ⇒ rk¢Ó® 

	 2.	 (AA)T	 =	 (AT)T AT = AAT  	 ⇒ rk¢Ó®

	 3.	 (ATA)T	 =	  AT(AT)T = ATA 	 ⇒ rk¢Ó®

	 4. 	 (A–AT)T	 =	AT – (AT)T

	 =	 AT – A = – (A – AT) ⇒ rk¢Ó® ïšiy

9.	 A,B v‹gd n tÇiríŸs rk¢Ó® mÂfŸ, ï§F 
(A ≠ B) vÅš,
(1)	 A + B MdJ X® vâ® rk¢Ó® mÂ 	
(2)	 A + B  v‹gJ X® rk¢Ó® mÂ

(3)	 A + B v‹gJ xU _iyÉ£l mÂ	
(4)	 A + B v‹gJ xU ó{Ía mÂ

� [Éil: (2) A + B  v‹gJ X® rk¢Ó® mÂ]

F¿¥ò :	 2(A+ B)T	 =	 AT + BT = A + B = rk¢Ó® mÂ

10.	 A = a x
y a









  k‰W« xy = 1, vÅš (A AT)- ‹ kâ¥ò

(1)	 (a – 1)2 	 (2)	 (a2 + 1)2 	
(3)	 a2 –1	 (4) 	 (a2 –1)2

� [Éil : (4) (a2 –1)2]

F¿¥ò :		  A	 =	
a x
y a









 ,  xy = 1 vÅš,

			  AAT	 =	
a x
y a











a y
x a











				   =	
a x ay ax

ay ax y a

2 2

2 2
+ +

+ +













			  |AAT|	 =	 |A||AT|
			  R.H.S	 =	 (a2 – xy) (a2 – xy) 
				   =	 (a2 – 1)  (a2 –1) = (a2 –1)2

11.	 A = e e

e e

x x

x x

− +

+











2 7

2 2 +3 v‹gJ xU ó{Ía¡ nfhit 

mÂ vÅš, x-‹ kâ¥ò� [kh®¢ - 2019]

(1)	 9	 (2)	 8	 (3)	 7	 (4)	 6

F¿¥ò :	 (	ex–2.e2x + 3) – e2 + x.e7 + x = 0� [Éil : (2) 8]

	  	 x –2 + 2x + 3 	 =	 2 + x +7 + x
			  2x + 1 	 =	 x + 9
			  x 	 =	 9 – 1 = 8	

12.	 (x, –2), (5, 2), (8,8) v‹gd xU nfhlik¥ 

òŸËfŸ vÅš, x-‹ kâ¥ò.� [Hy - 2018]

(1)	 –3	 (2)	
1

3
	 (3)	 1 	 (4)	 3

� [Éil : (4) 3]
F¿¥ò :	� Δ-‹ gu¥ò 0 vÅš bfhL¡f¥g£l òŸËfŸ xU 

nfhlik¥òŸËfŸ.

	 ∴ Δ-‹ gu¥ò	 =	  
1

2

x −2 1

5 2 1

8 8 1

= 0

	x (2 – 8) + 2(5 – 8) + 1(40 – 16) = 0
	 –6x – 6 + 24	 =	0
	 –6x  	= 	–18

	 x  	= 	
−
−

18

6

3

	 x  	= 	3

13.	
2
2
2

2
0

1 1

2 2

3 3

a x y

b x y

c x y

abc= ≠  vÅš,  

	
x

a

y

a

x

b

y

b

x

c

y

c
1 1 2 2 3 3, , , , ,















 v‹w 

c¢á¥òŸËfis¡ bfh©l K¡nfhz¤â‹ 

gu¥ò

(1)	
1

4
		  (2)	

1

4
 abc

(3)	
1

8
		  (4)	

1

8
 abc� [Éil : (3) 

1

8
]

F¿¥ò :		 Δ- ‹ gu¥ò 	=	 1

2

1

1

1

1 1

2 2

3 3

x
a

y
a

x
b

y
b

x
c

y
c

=
1

2

abc
abc

x
a

y
a

x
b

y
b

x
c

y
c

1 1

2 2

3 3

1

1

1

		 = 	
1

2abc

x y a
x y b
x y c

1 1

2 2

3 3

		 [R1 I a Mš 

		 R2 I b Mš

		� R3 I c Mš bgU¡» abc  
tF¡f]

		 = 1

2abc
 

a x y
b x y
c x y

1 1

2 2

3 3

	 C1   C3

		 =	
1

2 2abc ×

2

2

2

1 1

2 2

3 3

a x y
b x y
c x y

 = 1

4 2abc
abc×  = 

1

8
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		  ∴A – I	 =	
2 2

4 0

−







 – 

1 0

0 1









  = 

1 2

4 1

−
−











	 \(A + I) (A – I)	 = 
− −

−










5 4

8 9

25.	 A, B v‹gd rk tÇiríŸs ïU rk¢Ó® mÂfŸ 
vÅš, Ñœ¡f©lt‰WŸ vJ c©ikašy?
(1) 	 A + B v‹gJ xU rk¢Ó® mÂ 
(2) 	 AB v‹gJ xU rk¢Ó® mÂ

(3) 	 AB = (BA)T 
(4) 	 ATB = ABT	

[Éil : (2) AB v‹gJ xU rk¢Ó® mÂ]

F¿¥ò :	�1.	� AB v‹gd rk tÇiríŸs ïU rk¢Ó® mÂ  
⇒ A + B v‹gJ« rk¢Ó® MF«.

	 2.	 (AB)T = BT AT = BA ≠ AB 

		�  ∴ AB v‹gJ xU rk¢Ó® mÂ v‹w T‰W 

c©ik mšy.

	 3.	 A rk¢Ó® mÂ ⇒ AT = A

		  B rk¢Ó® mÂ ⇒ BT = B

		  ∴ (BA)T = AT BT = AB ∴ AB = (BA)T

	 4.	 AT B = AB [ AT = A] = ABT [ B = BT]
		  ∴ AT B = ABT

muR nj®î Édh - Éil

1 kâ¥bg©

rÇahd mšyJ Äfî« V‰òila ÉilÆid¤ 

nj®ªbjL¡fî«.

1.	
4 3
2−











x
 v‹gJ xU ó¢áa¡ nfhit mÂ 

vÅš x ‹ kâ¥ò � [ Hy - 2018]

(1)	 3

2
	 (2)	 – 3

2
	 (3)	 3	 (4)	 –2

� [Éil :  (2) – 3

2
]

F¿¥ò :	 A= 4 3

2− x
, |A| = 0

	⇒		 4x + 6	 =	 0
	⇒		 4x	 =	 –6

	⇒		 x	 =	 − 3

2

2.	
1 0 0
0 0 0
0 0 5

é

ë

ê
ê
ê

ù

û

ú
ú
ú

v‹w mÂ¡F ã‹tUtdt‰¿š vJ 

c©ikašy?� [kh®¢ - 2019]

(1)	 xU nkš K¡nfhz tot mÂ

(2)	 xU Ñœ K¡nfhz tot mÂ

(3)	 xU âirÆÈ mÂ

(4)	 xU _iyÉ£l mÂ

� [Éil :  (3) xU âirÆÈ mÂ]

2 kâ¥bg©fŸ

1.	 a i j k b i j k
� �

= + + = - + -
Ù Ù Ù Ù Ù Ù

2 3 3, ,4 5  vÅš a b
� �

× -‹ 

kâ¥ò fh©f.� [br¥ - 2021]

Ô®î : 	 	a b i j k i j k
� �
. ( ).( )= + + − + −

∧ ∧ ∧ ∧ ∧ ∧
2 3 3 4 5

	 				   = (1) (−3) + (2)(4) + 3(−5)
				    = −3 + 8 − 15 = 8 −18 = −10

3 kâ¥bg©fŸ

1.	 xU rJu mÂia rk¢Ó® k‰W« vâ® rk¢Ó® 

mÂfË‹ TLjyhf vGjyh« vd ÃWîf.

Ô®î : 	 rJu mÂahdJ  A v‹f.� [kh®¢ - 2019]

	 vÅš; A = 
1

2
(A + AT) + 

1

2
(A – AT)

	 Mdhš;	 A  + AT v‹gJ rk¢Ó®

		 A – AT v‹gJ vâ® rk¢Ó®

	 \ 	A ia rk¢Ó® k‰W« vâ® rk¢Ó® mÂfË‹ 

TLjyhf vGjyh«.

2.	
x x x

x x

x

- -
- -

-

1 2
0 2 3
0 0 3

= 0 vÅš, x-‹ kâ¥ò 

fh©f.� [br¥ - 2021]

Ô®î : 	 	Kj‹ik _iyÉ£l¤â‰F¡ Ñœ cŸs 

mid¤J cW¥òfS« ó{Ía« v‹gjhš, 

mÂ¡nfhitÆ‹ kâ¥ò  
 			  (x − 1)(x − 2)(x − 3)	 =	 0  

⇒ 	 x	 =	 1, 2, 3.
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5 kâ¥bg©fŸ

1.	 fhuÂ¤ nj‰w¤ij¥ ga‹gL¤â� [Hy - 2018]

	
− + +

+ − +
+ + −

2
2

2

a a b c a

a b b b c

c a c b c

 = 4(a + b) (b + c) (c + a)

Ô®î : 	 	 A	 =	
− + +

+ − +
+ + −

2
2

2

a a b c a
a b b b c
c a c b c

		  a	 =	 –b v‹f

	
2 0

0 2

2

b c b
b b c

c b c b c

−
− +

− + −
	 =	

2 0

2 2 2

b c b
b b c

b c l c b c

−
−

+ + − +( )

 

�
R2→ R2 + R1
R3 → R3 + R1

		  	 =	 2b(b + c)
2 0

1 1 1

1 1 1

b c b-
-

-
= 0

	 ⇒ (a + b) xU fhuÂ. 
	 mnj nghš (b + c) k‰W« (c + a) fhuÂfŸ

	 (∴ |A|  v‹gJ a, b, c Æš t£l rk¢ÓuhdJ)
	 |A| -‹ go 3.
	 »il¡f¥ bg‰w fhuÂfË‹ bg‰w bjhif go 3.
	 ∴ |A| = k (a + b) (b + c) (c + a)
	 kâ¥òfŸ ãuâÆl k = 4

	 ∴ 
− + +
+ − +
+ + −

2
2

2

a a b c a
a b b b c
c a c b c

 = 4 (a + b) (b + c) (c + a)

2.	 A = 
a ab ac

ab b bc

ac bc c

2

2

2

é

ë

ê
ê
ê

ù

û

ú
ú
ú

k‰W« a2 + b2 + c2 = 1 vÅš, 

A2-‹ kâ¥ig¡ fh©f.� [br¥. - 2020]

Ô®î : 

bfhL¡f¥g£lJ A = 
a ab ac

ab b bc

ac bc c

2

2

2

é

ë

ê
ê
ê

ù

û

ú
ú
ú

k‰W« a2 + b2 + c2 = 1 

	 A2	 =	
a ab ac

ab b bc

ac bc c

a ab ac

ab b bc

ac bc c

2

2

2

2

2

2

é

ë

ê
ê
ê

ù

û

ú
ú
ú

é

ë

ê
ê
ê

ù

û

ú
ú
ú

 

	 = 
a a b a c a b ab abc a c ab c ac

a b ab abc a b b b

4 2 2 2 2 3 3 2 3 2 3

3 3 2 2 2 4 2

+ + + + + +

+ + + + cc a bc b c bc

a c ab c ac a bc b c bc a c b c c

2 2 3 3

3 2 3 2 3 3 2 2 2 2 4

+ +

+ + + + + +

é

ë

ê
ê
ê

ù

û

úú
ú
ú

= 
a a b c ab a b c ac a b c
ab a b c b a b c

2 2 2 2 2 2 2 2 2 2

2 2 2 2 2 2 2

+ +( ) + +( ) + +( )
+ +( ) + +(( ) + +( )
+ +( ) + +( ) + +( )

é

ë

ê
ê
ê
ê

ù

bc a b c
ac a b c bc a b c c a b c

2 2 2

2 2 2 2 2 2 2 2 2 2 ûû

ú
ú
ú
ú

	 A2	 =	  
a ab ac

ab b bc

ac bc c

2

2

2

é

ë

ê
ê
ê

ù

û

ú
ú
ú

 [ a2 + b2 + c2 = 1]

	 A2	 =	 A ⇒ A.A = A ⇒ A = I

3.	  �

2

2

2

2 2 2

2 2 2

2 2 2

bc a c b

c ca b a

b a ab c

-

-

-
 = 

a b c

b c a

c a b

2

 vd 

ÃWîf.� [kh®¢ - 2020]
Ô®î :

	 RHS = 

a b c
b c a
c a b

2

=

a b c
b c a
c a b

a b c
b c a
c a b

´

		  =		

a b c
b c a
c a b

a b c
c a b
b c a

+ -( )1

� [ïu©lhtJ mÂ¡nfhitÆš R2 ↔R3]

		  =	

a b c
b c a
c a b

a b c
c a b
b c a

´
- - -

	Ãiu-Ãuš bgU¡fš Kiw¥go

	 = 

- + + - + + - + +

- + + - + + - + +

- +

a bc cb ab ab c ac b ac

ab c ab b ac ac bc bc a

ac

2 2 2

2 2 2

aac b bc a bc c ab ab+ - + + - + +2 2 2

	 = 

2

2

2

2 2 2

2 2 2

2 2 2

bc a c b

c ca b a

b a ab c

-

-

-

= RHS


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