
fz¡F
10M« tF¥ò

Ruh g¥Ënfõ‹°

br‹id

òâa ghl¥ò¤jf¤â‹go jahÇ¡f¥g£lJ

ïytr«

Ra kâ¥ÕL

gÆ‰á üš

		ghl¥gFâfËYŸs mid¤J Édh¡fS¡F« KGikahd, vËikahd ÉilfŸ 

bfhL¡f¥g£LŸsd.

	 x›bthU ghl¤âY« ÄFâahd msÉš TLjš Édh ÉilfŸ ju¥g£LŸsd.

	  x›bthU ghl¤â‹ ïWâÆY« myF¤ nj®î Édh¤jhŸ ÉilfSl‹ ju¥g£LŸsJ.

	  khâÇ Édh¤jhŸfŸ 1 Kjš 6 tiu  (PTA) Édh¡fŸ M§fh§nf R£o¡fh£l¥g£LŸsd.

		muR khâÇ Édh¤jhŸ 2019 [Govt. MQP- 2019], fhyh©L bghJ¤nj®î  & Qy. - 2019 

, 2023, 2024 [Qy- 2019 ; 2023 & 2024], miuah©L bghJ¤nj®î & Qy. - 2019 , 
2023 [Hy.- 2019  & 2023], muR Jiz¤nj®î br¥l«g® 2020, 2021, Mf°£ 2022,  
#]‹ 2023  &  #]iy 2024 [br¥ - 2020, 2021, Mf. 2022; #]‹ 2023 & #]iy 2024], 
Kjš k‰W« ïu©lh« âU¥òjš nj®î 2022 [FRT - 2022 & 2023 ; SRT- 2022] k‰W« 
muR bghJ¤ nj®î nk 2022 , V¥uš 2023 & 2024 [nk - 2022; V¥uš - 2023 & 2024] 
Édh¡fŸ M§fh§nf R£o¡fh£l¥g£LŸsd.

	  miuah©LJ¤nj®î -or«g® 2024-25 Édh¤jhŸ ÉilfSl‹ bfhL¡f¥g£LŸsJ.

áw¥g«r§fŸ

For Orders Contact

80562 94222 / 81242 01000 / 81243 01000
96001 75757 / 78718 02000 / 98409 26027

www.surabooks.com

enquiry@surabooks.com Ph: 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om



iii

ghl v© ghl¤ jiy¥ò g¡f v©.
1 cwîfS« rh®òfS« 1 - 26

2 v©fS« bjhl®tÇirfS« 27 - 64

3 ïa‰fÂj« 65 - 136

4 toÉaš 137 - 176

5 Ma¤bjhiy toÉaš 177 - 206

6 K¡nfhzÉaš 207 - 232

7 msÉaš 233 - 254

8 òŸËÆaY« Ãfœjfî« 255 - 284

 miuah©LJ¤nj®î -or«g® 2024-25  Édh¤jhŸ ÉilfSl‹ 285 - 300

ghl¤â£l«

khj« ghl v© ghl¤ jiy¥ò

#]‹
1 cwîfS« rh®òfS« 1.1 - 1.10

2 v©fS« bjhl®tÇirfS« 2.1-2.6

#]iy

2 v©fS« bjhl®tÇirfS« 2.7 - 2.11

3 ïa‰fÂj« 3.1 - 3.3

4 toÉaš 4.1 - 4.2

Kjš gUt¤ nj®î

Mf°£

3 ïa‰fÂj« 3.4 - 3.6

4 toÉaš 4.3 - 4.4

5 Ma¤bjhiy toÉaš 5.1 - 5.6

br¥l«g®
3 ïa‰fÂj« 3.7

6 K¡nfhzÉaš 6.1 - 6.2

fhyh©L¤ nj®î

m¡nlhg®
3 ïa‰fÂj« 3.8 - 3.9

4 toÉaš 4.5 - 4.6

et«g®
6 K¡nfhzÉaš 6.3

7 msÉaš 7.1 - 7.5

ïu©lh« gUt¤ nj®î

or«g® 8 òŸËÆaY« Ãfœjfî« 8.1 - 8.6

miuah©L¤ nj®î

bghUsl¡f«

www.surabooks.com

enquiry@surabooks.com Ph: 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om



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

A/c Name : Sura Publications
Our A/c No. : 21000210001240 
Bank Name : UCO BANK
Bank Branch : Anna Nagar West
IFSC : UCBA0002100

A/c Name : Sura Publications
Our A/c No. : 6502699356
Bank Name : INDIAN BANK
Bank Branch : Asiad Colony
IFSC : IDIB000A098

A/c Name : Sura Publications
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.

email : orders@surabooks.com    Website : www.surabooks.com

www.surabooks.com

enquiry@surabooks.com Ph: 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om



1 cwîfS« 

rh®òfS«

 � A cl‹ B -¡fhd fh®Oáa‹ bgU¡fiy A× B = {(a,b) mid¤J a ∈ A,  b ∈ B} vd 

tiuaW¡fyh«.

 � A-ÈUªJ B-¡fhd cwî R MdJ, AB-Æ‹ c£fzkhF«. mjhtJ, R⊆ A× B .

 � X ÈUªJ Y ¡fhd cwî f-š x›bthU x ∈X ¡F« xnu xU y ∈Y c©L vÅš, mij rh®ò 

v‹»nwh«.

 � xU rh®ig¥ ã‹tUkhW F¿¥ãlyh«

 (i) m«ò¡ F¿gl«  (ii) m£ltiz Kiw

 (iii) tÇir¢ nrhofË‹ fz« (iv) tiugl Kiw

 � áy tifahd rh®òfshtd

 (i) x‹W¡bfh‹whd rh®ò (ii) nkš rh®ò

 (iii) gyt‰¿ÈUªJ x‹W¡fhd rh®ò (iv) c£rh®ò (v) tiugl Kiw

 � rkÅ¢ rh®ò f(x) = x.

 � jiyÑœ¢ rh®ò f (x) = 
1
x

 � kh¿È¢ rh®ò f (x) = c.

 � neÇa¢ rh®ò f (x) = ax + b, a ≠ 0.

 � ïU¥go¢ rh®ò f(x) = ax2 + bx + c, a ≠ 0.

 � K¥go¢ rh®ò (fd¢rh®ò) f(x) = ax3 + bx2 + cx + d, a ≠ 0.

 � A, B k‰W« C M»ait _‹W bt‰¿šyh fz§fŸ, f : A → B , g : B → C

 M»ait ïu©L rh®òfŸ vÅš, g o f : A → C v‹w f k‰W« g rh®òfË‹ nr®¥ig  
gof (x) = g(f(x)) (mid¤J x ∈A) vd tiuaW¡fyh«.

 � f, g M»ait VnjD« ïU rh®òfŸ vÅš, bghJthf f o g ≠ g o f.

 � f, g k‰W« h VnjD« _‹W rh®òfŸ vÅš f o (g o h) = (f o g) o h.

1

ÃidÉš bfhŸs nt©oa N¤âu§fŸ

m
¤
â
a
ha

«
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2  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 1 ➠ cwîfS« rh®òfS« 

gÆ‰á 1.1

1. ã‹tUtdt‰¿‰F A × B, A × A k‰W«  
B ×A I¡ fh©f.

 (i)	 A	=	{2,−2,3}	k‰W«		B	={1,−4}	 
(ii) A= B ={p, q}	

 (iii) A= {m, n}	;	B	=	ϕ [ãoV - 1; FRT - 2022]

Ô®î. (i)  A = {2, –2, 3}, B = {1, –4}
   A × B =  {(2, 1), (2, –4), (–2, 1), (–2, –4), 

 (3, 1), (3, –4)}
   A × A =  {(2, 2), (2, –2), (2, 3), (–2, 2), 

(–2, –2), (–2, 3), (3, 2), (3, –2), 
 (3, 3)}

   B × A =  {(1, 2), (1, –2), (1, 3), (–4, 2),  
 (–4, –2), (–4, 3)}

 (ii) A = B = {(p, q)
   A × B = {(p, p), (p, q), (q, p), (q, q)}
   A × A = {(p, p), (p, q), (q, p), (q, q)} 
   B × A = {(p, p), (p, q), (q, p), (q, q)} 
 (iii) A = {m,n}; B = ϕ
   A × B = { }
   A × A = {(m,m), (m,n), (n, m), (n, n)}
   B × A =  {   }
2. A	=	{1,	2,	3},	k‰W« B = {x | x v‹gJ 10-I 

Él¢ á¿a gfh v©}	vÅš, A × B k‰W«  
B × A M»at‰iw¡ fh©f. [nk - 2022]

Ô®î.                A = {1, 2, 3}, B = {2, 3, 5, 7}
   A × B = { (1, 2), (1, 3), (1, 5), (1, 7), (2, 2), 

(2, 3), (2, 5), (2, 7), (3, 2), (3, 3), 
(3, 5), (3, 7)}

   B × A = { (2, 1), (2, 2), (2, 3), (3, 1), (3, 2), 
(3, 3), (5, 1), (5, 2), (5, 3), (7, 1), 
(7, 2), (7, 3)}

3. B	 ×	 A={(−2,	 3),(−2,	 4),(0,	 3),(0,	 4),(3,	 3), 
(3,	4)}	vÅš, A k‰W« B M»at‰iw¡ fh©f.  

 [Qy. - 2019; V¥uš - 2023]
Ô®î. bfhL¡f¥g£l B × A = {(–2, 3), (–2, 4), (0, 3), 

 (0, 4), (3, 3), (3, 4)}
 ï§F B = { –2, 0, 3}
  [všyh tÇir¢ nrhofË‹ Kjš cW¥ò]
 k‰W« A = {3, 4}
 [všyh tÇir¢ nrhofË‹ ïu©lh« cW¥ò]
4. A	 ={5,	 6},	 B	 =	 {4,	 5,	 6},	 C	 ={5,	 6,	 7}vÅš,  

A × A = (B × B)∩(C	×	C)	vd¡ fh£Lf.
  [Mf°£ - 2022]

Ô®î.   A = {5, 6}, B = {4, 5, 6},C = {5, 6, 7}
 A × A = {(5, 5), (5, 6), (6, 5), (6, 6)} ...(1)
 B × B =  {(4, 4), (4, 5), (4, 6), (5, 4), (5, 5),  

(5, 6), (6, 4), (6, 5), (6, 6)} ...(2)

 C × C =  {(5, 5), (5, 6), (5, 7), (6, 5), (6, 6),  
(6, 7), (7, 5), (7, 6), (7, 7)} ...(3)

 (B × B) ∩ (C × C) = {(5, 5), (5, 6), (6, 5), (6, 6)}
 ...(4)

 (1) = (4) 
 A × A  = (B × B) Ç (C × C)
 vdnt Ã%ã¡f¥g£lJ.

5. A	={1,	2,	3},	B	=	{2,	3,	5},	C	=	{3,	4}	k‰W«  
D	 =	 {1,	 3,	 5},	 vÅš (A∩C)	 ×	 (B∩D)  
= (A × B) ∩ (C	×	D)	v‹gJ c©ikah vd 

nrhâ¡fî«.  [Qy. - 2019]

Ô®î.  LHS = {(A ∩ C) × (B ∩ D)
  A ∩ C = {3}
  B ∩ D = {3, 5}
 (A ∩ C) × (B ∩ D) = {(3, 3) (3, 5)} ...(1)
  RHS = (A × B) ∩ (C × D)
  A × B = { (1, 2), (1, 3), (1, 5), (2, 2), (2, 3),  

(2, 5), (3, 2), (3, 3), (3, 5)}
 C × D ={(3, 1), (3, 3), (3, 5), (4, 1), (4, 3), (4, 5)}
 (A × B) ∩ (C × D) = {(3, 3), (3, 5)} ...(2)
 \ (1) = (2) vdnt Ã%ã¡f¥g£lJ.
6. A={x ∈W |x	<	2},	B	=	{x∈N |1 < x ≤ 4}	k‰W« 

C	 =	 {3,	 5}vÅš ÑnH¡ bfhL¡f¥g£LŸs 

rk‹ghLfis¢ rÇgh®¡f.
 (i) A × (B∪C)	=(A	×	B)∪(A	×	C)	

 [ãoV - 2; FRT - 2022; #]‹  & Hy. - 2023]

 (ii) A×(B∩C)	=	(A	×	B)∩(A	×	C)	
 [ãoV - 5; br¥. - 2021; Qy. - 2023]

 (iii) (A∪B)	×	C	=	(A×C)∪(B	×	C)
Ô®î. 

(i) A × (B ∪	C)	=	(A	×	B)	∪	(A	×	C)
   A = {x ∈W |x < 2}= {0, 1}
Sol.  [2I Él Fiwthd KG¡fŸ] 

  B = {x∈N |1 < x ≤ 4}={2, 3, 4}
Sol.  [2 ÈUªJ 4 tiuÆyhd ïaš v©fŸ]
  C = {3, 5} 

 LHS = A × (B ∪ C)
  B ∪ C = {2, 3, 4} ∪ {3, 5}={2,3,4,5}
 A × (B ∪ C) = { (0, 2), (0, 3), (0, 4), (0, 5),  

(1, 2), (1, 3), (1, 4),(1, 5)}...(1)
 RHS = (A × B) ∪(A × C)
  (A × B) = { (0, 2), (0, 3), (0, 4), (1, 2), (1,3), 

(1, 4)}
  (A × C) = {(0, 3), (0, 5), (1, 3), (1,5)}
(A × B) ∪ (A × C) =     (0, 2), (0, 3), (0, 4), (1, 2),
 (1, 3), (1, 4), (0, 5), (1, 5)}  ...(2)
  (1) = (2), LHS = RHS
 vdnt Ã%ã¡f¥g£lJ.
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3 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 1 ➠ cwîfS« rh®òfS«

(ii)	 A	×	(B	–	C)	=	(A	×	B)	–	(A	×	C)
 LHS = A × (B – C)
  (B – C) = {3, 5, 7}
  A × (B – C) = { (1, 3), (1, 5), (1, 7), (2, 3), (2, 5),  

(2, 7), (3, 3), (3, 5), (3, 7), (4, 3),  
(4, 5), (4, 7), (5, 3), (5, 5), (5, 7),  
(6, 3), (6, 5), (6, 7), (7, 3), (7, 5),  
(7, 7)} ...(1)

 RHS = (A × B) – (A × C)
  (A × B) =  { (1, 2), (1, 3), (1, 5), (1, 7),  

(2, 2), (2, 3), (2, 5), (2, 7),  
(3, 2), (3, 3), (3, 5), (3, 7),  
(4, 2), (4, 3), (4, 5), (4, 7),  
(5, 2), (5, 3), (5, 5), (5, 7),  
(6, 2), (6, 3), (6, 5), (6, 7),  
(7, 2), (7, 3), (7, 5), (7,7)}

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

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

 (1) = (2) ⇒ LHS = RHS. vdnt Ã%ã¡f¥g£lJ.

gÆ‰á 1.2

1. A	=	{1,2,3,7}	k‰W«	B	=	{3,0,–1,7}.	vÅš, 
ã‹tUtdt‰¿š vit A-ÈUªJ B-¡fhd 

cwîfshF«? [br¥. - 2021]

 (i) R1	=	{(2,	1),	(7,	1)}
 (ii) R2	=	{(–1,	1)}
 (iii) R3	=	{(2,	–1),	(7,	7),	(1,	3)}	 [FRT - 2022]

 (iv) R4	=	{(7,	–1),	(0,	3),	(3,	3),	(0,	7)}
Ô®î. bfhL¡f¥g£l fz« A = {1, 2, 3, 7} k‰W« 

  B = {3, 0, –1, 7} MF«.

Sol. (i) R1 = {(2, 1), (7, 1)}

1
2
3
7

A B

3
0

−1
7

1 ∉B v‹gjhš 2 
k‰W« 7 I x‹nwhL 

bjhl®ãl KoahJ.

∴ R1 cwÉšiy.

(ii) R2 = {(–1, 1)}
  –1I x‹nwhL bjhl®ãl KoahJ VbdÅš 

 –1 Ï A k‰W«1 Ï B
 ∴ R2 cwÉšiy

(ii) A × (B  ∩	C)	=	(A	×	B)	 ∩	(A	×	C)
 LHS = A × (B  ∩ C)
   (B  ∩ C) = {3}
   A × (B  ∩ C) = {(0, 3), (1, 3)} ...(1)
 RHS = (A × B)  ∩ (A × C)
   (A × B) = {(0, 2), (0, 3),(0, 4), (1, 2), 
     (1, 3), (1, 4)}
   (A × C) = { (0, 3), (0, 5), (1, 3),(1, 5)}
 (A × B) ∩ (A × C) = { (0, 3), (1, 3)} ...(2)
   (1) = (2) Þ LHS = RHS.
 vdnt Ã%ã¡f¥g£lJ.

(iii) (A ∪	B)	×	C	=	(A	×	C)	∪	(B	×	C)
 LHS = (A ∪ B) × C
  A ∪ B = {0, 1, 2, 3, 4}
  (A ∪ B) × C = { (0, 3), (0, 5), (1, 3),  

(1, 5), (2, 3), (2, 5), (3,3), 
(3, 5), (4, 3), (4, 5)} ...(1)

 RHS = (A × C) ∪ (B × C)
  (A × C) = { (0, 3), (0, 5), (1, 3), (1, 5)}
  (B × C) =  { (2, 3), (2, 5), (3, 3), (3, 5), 

 (4, 3), (4, 5)}
 (A × C) È (B × C) = { (0, 3), (0, 5), (1, 3), (1, 5),  

(2, 3), (2, 5), (3, 3), (3, 5),  
(4, 3), (4, 5)} ...(2)

 (1) = (2)\ LHS = RHS. vdnt Ã%ã¡f¥g£lJ.

7. A v‹gJ 8-I Él¡ Fiwthd ïaš v©fË‹ 
fz«, B v‹gJ 8-I Él¡ Fiwthd gfh 
v©fË‹ fz« k‰W«	C	v‹gJ ïu£il¥gil  
gfh v©fË‹ fz« vÅš, Ñœf©lt‰iw¢ 
rÇgh®¡f.

 (i) (A∩	B)	×	C	=	(A	×	C)∩(B	×	C)	[br¥. - 2020]
 (ii)	 A×	(B	−	C	)	=	(A	×	B)	−	(A	×	C)
 [ãoV - 1; nk - 2022]

Ô®î.                     A =    {1, 2, 3, 4, 5, 6, 7}
   B = {2, 3, 5, 7};
   C = {2}
 [  xnu ïu£il¥gil gfh v© 2 k£Lnk MF«]
(i) (A ∩	B)	×	C	=	(A	×	C)	∩	(B	×	C)
 LHS = (A ∩ B) × C
  A ∩ B = {2, 3, 5, 7}
  (A ∩ B) × C = {(2, 2), (3, 2), (5, 2), (7, 2)}

 ...(1)
 RHS = (A × C) ∩ (B × C)
  (A × C) = { (1, 2), (2, 2), (3, 2), (4, 2), (5, 2),  

(6, 2), (7, 2)}
  (B × C) = {(2, 2), (3, 2), (5, 2), (7, 2)}
 (A × C) ∩ (B × C)  = {(2, 2), (3, 2), (5, 2), (7, 2)} 

 ...(2)
 (1) = (2)
 \ LHS = RHS. vdnt Ã%ã¡f¥g£lJ.
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4  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 1 ➠ cwîfS« rh®òfS« 

(iii) R3 = {(2, –1), (7, 7), (1, 3)}

1
2
3
7

3
0

-1
7

A B
2 I –1«, 7 I 7« 
k‰W« 1 I 3« 

bjhl®ãLtjhš. R3 

cwthF«.

(iv) R4= {(7, –1), (0, 3), (3, 3), (0, 7)}

1
2
3
7

3
0

-1
7

A B (7, –1) k‰W« (3, 3) 
n#ho c©L.

0 Ï A Mjyhš (0,3). 
k‰W« (0, 7) n#ho 

ïšiy.

∴ R4 cwÉšiy.
2. A={1,	2,	3,	4,...,45}	k‰W« R v‹w cwî “A - Æ‹ 

ÛJ X® v©Â‹ t®¡f«” vd tiuaW¡f¥g£lhš. 
R -I A × A -Æ‹ c£fzkhf vGJf. nkY«  

R-¡fhd kâ¥gf¤ijí«, å¢rf¤ijí« fh©f.

 [br¥. - 2021]

Ô®î. bfhL¡f¥g£l fz« A ={1, 2, 3, 4, . . . 45}
 ∴ A × A = { (1, 1) (1, 2) (1,3) ... (1, 45) (2, 1)  

 (2, 2) ... (2, 45)... (45, 1)  
(45, 2) (45, 3) ... (45, 45)}        ... (1)

 R X® v©Â‹ t®¡f« vd tiuaW¡f¥gL»wJ.

 ∴ R = {(1,1) (2,4) (3,9) (4,16) (5, 25) (6,36)}... (2)
 [ 1ï‹ t®¡f« 1, 2 ï‹ t®¡f« 4 k‰W« ãw]
 (1) k‰W« (2)ÈUªJ, A × A ï‹ c£fz« R MF«.

 ∴R ⊂ A × A 
 R ¡fhd kâ¥gf« = {1, 2, 3, 4, 5, 6}
 [(2)š cŸs všyh tÇir nrhofË‹ Kjš cW¥ò]
 R ï‹ å¢rf« = {1, 4, 9, 16, 25, 36}
[(2)š cŸs všyh tÇir nrhofË‹ ïu©lh«  cW¥ò]
3. R v‹w xU cwî {(x, y) /y = x +	3,	x ∈{0, 1, 2, 

3,	 4,	 5}}	 vd¡ bfhL¡f¥g£LŸsJ. ïj‹ 
kâ¥gf¤ijí«, å¢rf¤ijí« f©l¿f. 

 [ãoV - 5; #]‹ - 2023]
Ô®î. R = {(x, y) /y = x + 3} k‰W« x ∈{0, 1, 2, 3, 4, 5} 

vd¡ bfhL¡f¥g£LŸsd.

  x = 0 vÅš, y = 0 + 3 = 3 [ y = x + 3]
   x = 1 vÅš, y = 1 + 3 = 4
  x = 2 vÅš, y = 2 + 3 = 5
  x = 3 vÅš, y = 3 + 3 = 6
  x = 4 vÅš, y = 4 + 3 = 7
  x = 5 vÅš, y = 5 + 3 = 8
 ∴ R ={(0, 3),(1, 4),(2, 5),(3, 6),(4, 7), (5, 8)}
 ∴ Rï‹ kâ¥gf« = {0, 1, 2, 3, 4, 5}
 [R ïš cŸs všyh Kjš cW¥ò] 
 R ï‹ å¢rf« = {3, 4, 5, 6, 7, 8}
 [R ïš cŸs všyh ïu©lh« cW¥ò]

4. bfhL¡f¥g£l cwîfŸ x›bth‹iwí«  

(1) m«ò¡F¿ gl« (2) tiugl« (3) g£oaš 

KiwÆš F¿¡f.

 (i) {(x, y)|x = 2y, x ∈{2,	3,	4,	5},	y ∈ {1,	2,	3,	4}
 (ii)  {(x, y)|y = x	 +	 3, x, y M»ait ïaš 

v©fŸ <	10} [Mf°£ - 2022]

Ô®î. (i)  R = {(x, y)| x = 2y, x ∈ {2, 3, 4, 5} k‰W«  
y ∈ {1, 2, 3, 4}}

 x = 2 vÅš, y = x
2

 = 2
2

 = 1

 [  x = 2y  ⇒ y = x
2

]

 x = 3 vÅš, y = 3
2

 x = 4 vÅš, y = 4
2

= 2

 x = 5 vÅš, y = 5
2

(1) 

2
3
4
5

m«ò¡F¿ gl«

1
2
3
4

(3 , 3
2

) k‰W« (5, 5
2

)  

n#ho ïšiy

 (2)  

1

0x′ x

y

y′
−1

1 2 3 4 5

2

3

4

(2, 1)

(4, 2)

5

 (3) g£oaš Kiw : R = {(2, 1), (4, 2)}
(ii) R = {(x, y)|y = x + 3, 
 x k‰W« y  ïaš v©fŸ < 10
  x = {1, 2, 3, 4, 5, 6, 7, 8, 9}
  y = {1, 2, 3, 4, 5, 6, 7, 8, 9}
 [x k‰W« y 10I Él Fiwthd ïaš v©fŸ]
 bfhL¡f¥g£l y = x + 3
 x = 1 vÅš, y = 1 + 3 = 4
  x = 2 vÅš, y = 2 + 3 = 5
 x = 3 vÅš, y = 3 + 3 = 6
 x = 4 vÅš, y = 4 + 3 = 7
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5 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 1 ➠ cwîfS« rh®òfS«

 x = 5 vÅš, y = 5 + 3 = 8
 x = 6 vÅš, y = 6 + 3 = 9
 x = 7 vÅš, y = 7 + 3 = 10
 x = 8 vÅš, y = 8 + 3 = 11
 x = 9 vÅš, y = 9 + 3 = 12
 R = {(1, 4), (2, 5), (3, 6), (4, 7), (5, 8), (6, 9)}

(1) 

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

(2) 

1

0x′ x

y

y′
−1

1 2 3 4 5 6 7 8 9

2

3

4 (1, 4)

(2, 5)

(3, 6)

(4, 7)

(5, 8)

(6, 9)

5

6

7

8

9

(3)   R = {(1, 4), (2, 5), (3, 6), (4, 7), (5, 8), (6, 9)}
5. xU ÃWtd¤âš cjÉahs®fŸ (A), 

vG¤j®fŸ (C),	 nkyhs®fŸ (M) k‰W« 

Ã®th»fŸ (E). M»a eh‹F ãÇîfËš 

gÂahs®fŸ cŸsd®. A,	 C,	 M	 k‰W«  

E ãÇî gÂahs®fS¡F Câa§fŸ Kiwna 

`10,000, `25,000, `50,000 k‰W« `1,00,000 
MF«. A1, A2, A3, A4 k‰W« A5 M»nah® 

cjÉahs®fŸ;	 C1,	 C2,	 C3,	 C4 M»nah® 

vG¤j®fŸ;	 M1, M2, M3 M»nah®fŸ 

nkyhs®fŸ k‰W« E1, E2 M»nah® 

Ã®th»fŸ Mt®. x R y v‹w cwÉš 

x v‹gJ y v‹gtU¡F¡ bfhL¡f¥g£l 

Câa« vÅš R v‹w cwit , tÇir¢ 

nrhofŸ _ykhfî« m«ò¡F¿ gl«  

_ykhî« F¿¥ãLf.

Ô®î.       A – cjÉahs®fŸ → A1, A2, A3, A4, A5
   C – vG¤j®fŸ → C1, C2, C3, C4
   M – nkyhs®fŸ → M1, M2, M3
   E – Ã®th»fŸ → E1, E2

[10,11, 12 ∉y]

 xRy v‹w cwÉš x v‹gJ cjÉahs®fS¡F ̀ 10,000, 
vG¤j®fS¡F ̀ 25,000, nkyhs®fS¡F ̀ 50,000 
k‰W« Ã®th»fS¡F `1,00,000 bfhL¡f¥gL«  

CâakhF«.

(a) ∴R = { (10,000, A1), (10,000, A2),  
(10,000, A3), (10,000, A4), (10,000, A5), 
(25,000, C1), (25,000, C2), (25,000,C3), 
(25,000, C4) (50,000, M1),  
(50,000, M2), (50,000,M3),   
(1,00,000, E1), (1,00,000, E2)}

(b) m«ò¡F¿ gl« :
 

 

10000

25000

50000

100000

A1

A2

A3

A4

A5

C1

C2

C3

C4

M1

M2

M3

E1

E2

gÆ‰á 1.3

1. f = {(x, y)|x, y ∈ N k‰W« y = 2x}	MdJ N-‹ 

Ûjhd X® cwî v‹f. kâ¥gf«, Jiz 

kâ¥gf« k‰W« å¢rf¤ij¡ fh©f. ïªj 

cwî rh®ghFkh?
Ô®î.  bfhL¡f¥g£l f = {(x, y) |x, y ∈ N k‰W« y = 2x} 

vd¡ bfhL¡f¥g£LŸsJ.

 x = 1 vÅš, y = 2(1) = 2
 x = 2 vÅš, y = 2(2) = 4
 x = 3 vÅš, y = 2(3) = 6
 x = 4 vÅš, y = 2(4) = 8 k‰W« ãw

  R = {(1, 2), (2, 4), (3, 6), (4, 8), (5, 10),...}
 R ï‹ kâ¥gf« = {1, 2, 3, 4,...},
 R ï‹ Jiz kâ¥gf« = {1, 2, 3, 4,...},
 R ï‹ å¢rf«  = {2, 4, 6, 8,...}

 

1
2
3
4...

1
2
3
4
5
6
7
8...

kâ¥gf¤â‹ x›bthU 

cW¥ò« Jiz kâ¥gf« 

VnjD« xU cW¥nghL 

bjhl®ãLtjhš ïªj 

cwî rh®ghF«. 
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6  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 1 ➠ cwîfS« rh®òfS« 

2. X	=	 {3,	 4,	 6,	 8}	v‹f. R ={(x, f(x)) |x ∈ X,  
f(x) = x2 +	 1}	 v‹w cwthdJ X -ÈUªJ  

N -¡F xU rh®ghFkh?
Ô®î.  x = {3, 4, 6, 8}[ x ∈ X]
  R = {(x, f (x)) | x ∈ X, f (x) = x2 + 1}
 f (x) = x2 + 1 
 f(3) = 32 + 1 = 10
 f(4) = 42 + 1 = 17
 f(6) = 62 + 1 = 37
 f(8) = 82 + 1 = 65
 R = {(3, 10), (4, 17), (6, 37), (8, 65)}
 M«, ïJ xU rh®ghF«.

 VbdÅš X ï‹ všyh cW¥òfS« N ï‹ 

cW¥òfnshL bjhl®ògL¤j¥gLtjhš ïJ rh®ghF«.

3. bfhL¡f¥g£l rh®ò f : x → x2 −	5x + 6, vÅš,

 (i) f(–1) (ii) f(2a)
 (iii) f (2)  (iv) f(x	−1)	
 M»at‰iw kâ¥ãLf.

Ô®î. bfhL¡f¥g£l rh®ò  f : x → x2 – 5x + 6.
(i)  f (–1) = (–1)2 – 5(–1) + 6 = 1 + 5 + 6 = 12
(ii)  f (2a) = (2a)2 – 5(2a) + 6 = 4a2 – 10a + 6
(iii)  f (2) = 22 – 5(2) + 6 = 4 – 10 + 6 = 0
(iv) f (x – 1) = (x – 1)2 – 5(x – 1) + 6
   = x2 – 2x + 1 – 5x + 5 + 6 = x2 – 7x + 12
4. bfhL¡f¥g£l tiugl¤âš  f(x) -Æ‹  

_ykhf, f (9) = 2 v‹gJ bjËth»wJ.

 0

10
9
8
7
6
5
4
3
2
1

   1   2   3  4    5  6   7   8   9 10

y = f (x)

0

10
9
8
7
6
5
4
3
2
1

   1   2   3  4    5  6   7   8   9 

y = f (x)

 (i)  ã‹tU« rh®òfË‹ kâ¥òfis¡ fh©f

   (m) f(0)  (M) f	(7)
   (ï) f(2) (<) f (10)
 (ii)  x -ï‹ v«kâ¥ã‰F  f(x) = 1 Mf ïU¡F«?
 (iii)  tiugl¤âš (1) kâ¥gf« (2) å¢rf« 

fh©f.

 (iv) f v‹w rh®ãš 6-‹ ÃHš cU v‹d?
Ô®î. tiugl¤âÈUªJ

 (i) (m) f (0) = 9 (M) f (7) = 6  
   (ï) f (2) = 6 (<) f (10) = 0

3
4
6
8

1
2
.
.
.

10
17
37
65
.
.
.

X

N

 (ii)   x = 9.5 ïš f (x) = 1
(iii) f(x) -‹ kâ¥gf«

     = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10}
     = {x |0 ≤ x ≤ 10, x ∈ R}
 f(x) -‹ å¢rf« = {x|0 ≤ x ≤ 9, x ∈ R}
     = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
(iv)  f v‹w rh®ãš 6-‹ ÃHš cU 5. VbdÅš 

x = 6 Æš  nfhL tiuªjhš mJ tiugl¤ij  
5ïš rªâ¡»wJ.

5. f (x) = 2x + 5 v‹f. x ≠ 0 vÅš, 
f x f

x
( + 2) (2)−

 -I¡ fh©f.

Ô®î. f (x) = 2x + 5, x ≠ 0·vd¡ bfhL¡f¥g£LŸsJ.

  f (x)  = 2x + 5 
	 ⇒		 f (x + 2) = 2(x + 2) + 5
   = 2x + 4 + 5 = 2x + 9
  ⇒	f (2) = 2(2) + 5 = 4 + 5 = 9

 \ 
f x f

x
( ) ( )+ −2 2

 = 
2 9 9x

x
+ −

 =
2x
x

 = 2

6. xU rh®ò f MdJ f(x) = 2x	 –	 3	 vd 

tiuaW¡f¥g£lhš

 (i)  
f f(0) + (1)

2
 -I¡ fh©f.

 (ii) f (x) = 0 vÅš, x I¡ fh©f

 (iii) f(x) = x vÅš x I¡ fh©f

 (iv) f(x) = f(1	−	x) vÅš x I¡ fh©f.
Ô®î. f (x) = 2x – 3 vd¡ bfhL¡f¥g£LŸsJ.

(i)  f f( ) ( )0 1
2
+

  f (0) = 2(0) – 3 = –3
  f (1) = 2(1) – 3 = –1

 \ 
f f( ) ( )0 1

2
+

 = 
− −3 1

2  = 
−4
2  = –2

(ii)  f (x) = 0   ⇒  2x – 3 = 0

  2x = 3   ⇒ x =
3
2

(iii)  f (x) = x  ⇒  2x – 3 = x ⇒ 2x – x = 3
  x = 3
(iv)  f (x) = f (1 – x)
  2x – 3 = 2 (1 – x) – 3
  2x – 3 = 2 – 2x – 3
   2x + 2x = 2 – 3 + 3

  4x = 2 ⇒ x =
2

4 2  

  x = 
1
2
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7 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 1 ➠ cwîfS« rh®òfS«

7. 24	br.Û g¡f msîŸs rJu tot¤ J©oÈUªJ 

eh‹F _iyfËY« rk msîŸs rJu§fis 

bt£o gl¤âš cŸsthW nkšòw« âwªj xU 

bg£o brŒa¥gL»wJ. ïªj¥ bg£oÆ‹ fd 

msî V vÅš, V -I x -‹ rh®ghf¡ F¿¥ãLf.

x

x x24–2x

24–2x

Ô®î. bg£oÆ‹ fd msî = fd br›tf¤â‹ fd  msî

   = Ús« × mfy« × cau«

   = l × b × h fz _y§fŸ

  ï§F l = 24 – 2x
  b = 24 – 2x
  h = x
  \V = (24 – 2x) (24 – 2x) × x
   = (576 – 48x – 48x + 4x2)x
  V = 4x3 – 96x2 + 576x br.Û3

8. f v‹w rh®ò f(x)	=	3	−	2x vd tiuaW¡f¥gL»wJ. 
f(x2) = (f(x))2 vÅš x -I¡ fh©f.[Qy. & Hy. - 2023]

Ô®î. f (x) = 3 – 2x vd¡ bfhL¡f¥g£LŸsJ.

 nkY« f (x2) = [f (x)]2

 f (x2) = 3 – 2x2 vd¡ bfhL¡f¥g£LŸsJ. 

 [x I x2 vd kh‰w] ... (1)
  [f (x)]2 = (3 – 2x)2 = 9 – 12x + 4x2 ... (2)
 [ (a– b)2 = a2 – 2ab + b2]
 (1) k‰W« (2) ÈUªJ,
 ⇒  9 – 12x + 4x2 = 3 – 2x2

 ⇒ 9 – 12x + 4x2– 3 + 2x2 = 0 1

–1 –1
–2 ⇒  6x2 – 12x + 6 = 0

 6Mš tF¡f »il¥gJ x2 – 2x + 1 = 0
 fhuÂgL¤j »il¥gJ (x – 1) (x –1) = 0
 ⇒  x = 1
9. xU Ékhd« 500 ».Û/kÂ ntf¤âš gw¡»wJ. 

Ékhd« ‘d’ bjhiyî brštj‰F MF« fhy¤ij  

t (kÂÆš) -‹ rh®ghf btË¥gL¤Jf.

Ô®î.   ntf« = 
flªj öu«

vL¤J¡bfh©l neu«

 ⇒  flªj öu« = ntf« × neu«

 ⇒  d = 500 × t [ neu« = t kÂ]
 ⇒		 d = 500 t.

10. mU»š cŸs m£ltizÆš eh‹F eg®fË‹  

K‹d§iffË‹ Ús« k‰W« mt®fSila 

cau§fË‹ jftšfŸ tH§f¥g£LŸsd. 

mªj Étu§fË‹ mo¥gilÆš xU khzt®, 

cau« (y) k‰W« K‹d§if Ús« (x) -¡fhd 

cwit y = ax + b vd¡ f©Lão¤jh®. ï§F 

a k‰W« b M»ait kh¿ÈfŸ. [ãoV - 4]

K‹d§iffË‹ 

Ús« (br.Û) ‘x’
cau« (m§Fy«) 

‘y’

35 56

45 65

50 69.5

55 74

 (i)  ïªj cwthdJ rh®ghFkh vd MuhŒf.

 (ii) a k‰W« b -I¡ fh©f.
 (iii)  K‹d§iffË‹ Ús« 40 br.Û vÅš 

mªj egÇ‹ cau¤ij¡ fh©f.

 (iv)  cau« 53.3 m§Fy« vÅš mªj egÇ‹, 

K‹d§ifÆ‹ Ús¤ij¡ fh©f.

Ô®î. bfhL¡f¥g£l  y = ax + b  ...(1)
(i) bfhL¡f¥g£l tÇir¢ nrhofŸ 
   R = { (35, 56) (45, 65) (50, 69.5) (55, 74)}

35
45
50
55

56
65
69.5
74

x y bfhL¡f¥g£l x ï‹ 

všyh cW¥òfS«  yÆ‹ 

VnjD« cW¥òfnshL 

bjhl®ògL¤j¥g£LŸsjhš, 
bfhL¡f¥g£l bjhl®ò 

rh®ghF«.
(ii)  (35, 56) k‰W« (45, 65) v‹w ïu©L tÇir¢ 

nrhofis¡ fUJf.

    
x     y

(35, 56) vd y = ax + b ïš ãuâÆl »il¥gJ

   56 = a (35) + b ... (1)
    mij¥nghy (45, 65) vd y = ax + b, Æš 

ãuâÆl »il¥gJ

   65 = a (45) + b  ...(2)
  (2)  – (1) → 65 = 45a + b  
   56 = 35a + b 
 ãuâÆl   9 = 10a 

 ⇒  a = 
9

10  = 0.9

 a = 0.9 vd (1) š ãuâÆl »il¥gJ

   56 = 35 (0.9) + b 
 ⇒  56 = 31.5 + b 

(–)                    (–)             (–)
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8  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 1 ➠ cwîfS« rh®òfS« 

 ⇒  b = 56 – 31.5 = 24.5
   y = ax + b Mjyhš »il¥gJ

   y = 0.9x + 24.5
(iii) K‹d§iffË‹ Ús« x = 40 br.Û,
   y = 0.9 (40) + 24.5
 ⇒ y = 36 + 24.5 = 60.5 m§Fy«

 ∴ njitahd egÇ‹ cau« 60.5 m§Fy§fŸ.

(iv) cau« y = 53.3 m§Fy§fŸ,

   53.3 = 0.9x + 24.5
 [ y = 0.9x + 24.5]
 ⇒  53.3 – 24.5 = 0.9x 
 ⇒ 28.8 = 0.9x

 ⇒ x = 
28 8
0 9

10
10

.
.

´
´

 ⇒  x  = 288
9 = 32 br.Û

gÆ‰á 1.4

1. ÑnH bfhL¡f¥g£l tiugl§fŸ rh®ig¡ 

F¿¡»‹wdth vd¤ Ô®khÅ¡fî« ÉilfS¡fhd 

fhuz¤ijí« bfhL¡fî«.

 (i)   (ii)  

(iii)  (iv)

Y

Y′

Y′ Y′

Y′

X′

X′ X′

X′XO

Y

XO

O
O

Y

X X

Y

Ô®î.  (i)   (ii)  

(iii)  (iv)

Y

Y′

Y′ Y′

Y′

X′

X′ X′

X′XO

Y

XO

O
O

Y

X X

Y

 (i)  F¤J¡ nfhL tiugl¤âš tistiuia ïU 

òŸËfËš bt£Ltjhš ïJ xU rh®ãid¡ 

F¿¡fhJ.

 (ii)  F¤J¡nfhL tistiuia xnu òŸËÆš 

bt£Ltjhš ïJ rh®ghF«.

 (iii)  F¤J¡nfhL tistiuia 3 òŸËfËš 

rªâ¡»wJ. vdnt ïJ rh®gšy.

 (iv)  tistiu F¤J¡nfh£il xU òŸËÆš 

rªâ¡»wJ. vdnt ïJ rh®ghF«.

2. f :A → B v‹w rh®ghdJ f (x) = 
x
2 −1,	vd 

tiuaW¡f¥gL»wJ. ï§F, A	=	{2,	4,	6,	10,	12},	
B	=	{0,	1,	2,	4,	5,	9}Mf ïU¡F« nghJ rh®ò 

f -I ã‹tU« KiwfËš F¿¡f. [V¥uš - 2023]

 (i) tÇir¢ nrhofË‹ fz«

 (ii) m£ltiz 

 (iii) m«òF¿ gl«

 (iv) tiugl«

Ô®î. f : A → B
 A = {2, 4, 6, 10, 12}, B = {0, 1, 2, 4, 5, 9}

 f (x) = 
x
2

1− ,

 f (2) = 
2
2

1−  = 0

 f (4) = 
4
2

1−  = 1

 f (6) = 6
2

1−  = 2

 f (10) = 
10
2

1−  = 4

 f (12) = 
12
2

1−  = 5

(i) tÇir¢ nrhofË‹ fd«.

 ={(2, 0), (4, 1), (6, 2), (10, 4), (12, 5)}
(ii) m£ltiz.

x 2 4 6 10 12
f (x) 0 1 2 4 5

(iii) m«ò¡F¿ gl«

2
4
6
10
12

0
1
2
4
5
9

A Bf
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127 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 3 ➠ ïa‰fÂj« 

9

8

7

6

5

1

0−1 1 2 3 4−2

2

3

4

Y

XY′X′

(–2
, 8

)
(–2

, 4
)

(–1, 5
)

y 
= 

2x
2

(0, 6)

(1,7)

(2, 8)

y
x
=

+ 6

m
s

î
 â

£
l

«
X

 - 
m

¢R
 : 

1 
br

.Û
  =

 1
 m

y
F

 
Y

 - 
m

¢R
 : 

1 
br

.Û
   

= 
1 

m
y

F

8. RU¡Ff : 

a
a

a a
a a

a a
a a

2

3

2

2

2

2
16
8

2 3 2
2 9 4

3 11 4
2 4

-
-

´
- -
+ +

¸
- -
- +

. [ãoV - 4]

Ô®î:  a
a

a a
a a

a a
a a

2

3

2

2

2

2
16
8

2 3 2
2 9 4

3 11 4
2 4

-
-

´
- -
+ +

¸
- -
- +

 = 
( ) ( )

( ) ( )
( ) ( )
( ) ( ) (

a a
a a a

a a
a a

a a
a

− +

− + +
×

− +
+ +

÷ − +
−

4 4
2 4 2

2 2 1
4 2 1

2 4
2

2

44 3 1) ( )a +

 = 
a a

a a a

2

2
2 4

4 2 3 1
- +

+ + +( )( )
9. xU bjhl® t©o xU F¿¥ã£l öu¤ij 

Óuhd ntf¤âš fl¡»wJ. bjhl® t©oÆ‹ 

ntf« 10 ».Û/ kÂ mâfÇ¡f¥g£lhš 2 
kÂ neu¤â‰F K‹djhfnt F¿¥ã£l 

öu¤ij milí«. k‰W« bjhl® t©oÆ‹ 

ntf«  10  ».Û/ kÂ Fiw¡f¥g£lhš 
3 kÂ neu¤â‰F ãwF m¡F¿¥ã£l 

öu¤ij milíbkÅš mªj bjhl® t©o 

milªj öu¤ij¡ fz¡»Lf. [ãoV - 5]

Ô®î:  öu« = ntf« × fhy« 

   öu«  = xy … (1)
   nkY« öu«  = (x – 10) (y + 3) … (2)
   öu«  = (x + 10) (y – 2) … (3)

 \ xy  = xy – 10y + 3x – 30
 	 3x – 10y = 30 ... (4)

 (3) xy  = xy + 10y – 2x – 20
 	 – 2x + 10y = 20 ... (5)

 (4) + (5) 3x – 10y = 30
 	 – 2x + 10y = 20
                   x = 50

 (4) – 3 (50) – 10y = 30
 	 150 –10y = 30
 	 10y = 30 – 150
 	 10y = – 120
   y = 12
   öu«  = xy = 50 × 12 = 600 ».Û

10. xU k»GªJ òw¥gl nt©oa 

neu¤âÈUªJ  30 ÃÄl« jhkjkhf¥ 

òw¥g£lJ. 150  ».Û  öu¤âš cŸs 

nrUÄl¤ij¢ rÇahd neu¤âš br‹wila 

mjDila tH¡fkhd ntf¤ij kÂ¡F  
25 ».Û mâf¥gL¤j nt©oÆUªjJ 

vÅš, k»Gªâ‹ tH¡fkhf ntf¤ij¡ 

fh©f. [ãoV - 6]

Ô®î:   ntf« = 
öu«

fhy«

   S  = 
150

t

   S + 25  = 
150

1
2

t -

   150
t

+ 25 = 
150

0 5t - .  3 300
5 100
5  20

4
   150 25+ t

t
 = 

150
0 5t - .

   (150 + 25t) (t – 0.5)  = 150 t

   150t + 25t2 – 75 – 12.5t = 150t

    25t2 – 12.5t – 75 = 0

    t2 – 0.5t –3 = 0
    10t2 – 5t – 30 = 0 300

–20
–5

+15
    10t2 – 20t + 15t – 30 = 0
    10t (t – 2) + 15(t – 2) = 0 
    (10t + 15) (t – 2) = 0

   t = – 1.5 (m) t = 2

   \ S = 
150 150

2t
= = 75 ».Û
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128  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 3 ➠ ïa‰fÂj«  

muR nj®î Édh - Éil

1 kâ¥bg©

gyîŸ bjÇî Édh¡fŸ.

1. vªjnth® myF mÂÆY« _iy 

É£l¤âÈšyhj cW¥òfŸ___.[m.kh.É - 2019]

 (m) 0 (M) 1 (ï) m (<) n
 [Éil. (m) 0]

2. 
a

a b
b

b a

2

2 2

2

2 2-
+

-
-‹ kâ¥ò [br¥. - 2020]

 (m) a – b   (M) a + b
 (ï) a2 – b2  (<) 1 [Éil. (<) 1]

F¿¥ò:   = 
a

a b
b

a b

2

2 2

2

2 2-
-

-
 = 

a b

a b

2 2

2 2

-

-
 = 1

3. x2 + 3x = 0 v‹w ïUgo¢ rk‹gh£o‹  

_y§fË‹ bgU¡f‰gy‹ [Qy. - 2019]

 (m) –3 (M) 3 (ï) 0 (<) 1
F¿¥ò:  x2 + 3x = 0 [Éil. (ï) 0]
  = x2 – (–3)x + 0 =  0
 x2 – (a + b)x + ab = 0
 \ _y§fË‹ TLjš a + b = –3
 _y§fË‹ bgU¡fšgy‹ ab = 0
4. am, am + 1, am + 2 M»at‰¿‹  Û.bg.t. :

 (m) am    (M) am+1 [br¥. - 2021]

 (ï) am + 2   (<) 1 [Éil. (m) am]

F¿¥ò:   Û.bg.t = am, am + 1, am + 2 = am

 [Fiwªj mL¡F bfh©l cW¥ò  Û.bg.t MF«]
5. xU ïUgo¢ rk‹gh£o‹ tiugl« xU 

............ MF«.  [FRT - 2022; V¥uš - 2023]

 (m) ne®¡nfhL  (M) t£l« 
 (ï) gutisa«  (<) mâgutisa«

 [Éil. (ï) gutisa«]

6. 3-I xU _ykhf¡ bfh©l ïUgo¢ 

rk‹ghL [FRT - 2022]

 (m) x2 – 6x – 5 = 0  (M) x2 + 6x – 5 = 0  
 (ï) x2 – 5x – 6 = 0  (<) x2 – 5x + 6 = 0 
 [Éil. (m) x2 – 6x – 5 = 0]
F¿¥ò:  x2 – 5x + 6 = 0
 (x – 3) (x  – 2) = 0
 x = 3 ; x = 2

 2 kâ¥bg©fŸ

1. 
x

x x

2

2
16

8 16
-

+ +
 v‹w É»jKW nfhitia 

vËa toÉš RU¡Ff. [Qy. - 2019]

Ô®î:  
x

x x

2

2
16

8 16
−

+ +
 = 

x x
x

x
x

+( ) −( )
+( )

= −
+

4 4
4

4
42

2. x2 + 2x – 143 v‹w ïUgo¡ nfhitÆ‹ 

ó¢áa§fis¡ fh©f. [Qy. - 2019]

Ô®î:   P(x) = (x + 13)(x – 11)
   P(–13) = 0; P(11) = 0
  P(x) Æ‹ ó¢áa§fŸ –13 k‰W« 11
3. x2 + 6x – 4 = 0 vD« rk‹gh£o‹ _y§fŸ 

a k‰W« b vÅš, (a – b)2É‹ kâ¥ig¡ 
fh©f. [Hy. - 2019]

Ô®î:   a + b = –6⇒ a b = –4
   (a – b)2 = (a + b)2 – 4 ab
    = (–6)2 – 4 ( –4) = 36 + 16 = 52
4. 9x2 + 3k + 4 = 0 v‹w ïUgo¢rk‹gh£o‹ 

_y§fŸ bkŒ k‰W« rk« vÅš  k -‹ 
kâ¥ò fh©f. [br¥. - 2020]

Ô®î:   bfhL¡f¥g£l ïUgo¢ rk‹ghL

 9x2 + 3kx + 4 = 0
 ï§F, a = 9, b = 3k k‰W« c  =  4
  rk‹gh£o‹ _y§fŸ bkŒ k‰W« rk« mjhtJ 

 b2 – 4ac ≥	 0
⇒ (3k)2 – 4 × (9) (4) ≥	 0
⇒ 9k2 – 144 ≥	 0
⇒ 9k2 ≥	 144

⇒ k2  ≥	
144

9
⇒	 k2 ≥	16 ⇒		k2  ±	 4
4 (mšyJ) –4

5. 
x

x
+ 10
8

v‹w nfhitÆ‹ Éy¡f¥g£l 

kâ¥ò fh©f. [FRT - 2022]

Ô®î: gh®¡f  ghlüš vL¤J¡fh£L v©. 3.14(ii)
6. 7 + 3  k‰W« 7 – 3 M»at‰iw 

_y§fshf¡ bfh©l ïUgo¢ rk‹ghL 

x‹¿id mik¡fî«. [FRT - 2022]]

Ô®î:  a + b = 7 3 7 3+( ) + −( )  = 14

  a b = 7 3 7 3+( ) −( )  

   = 49 – 3 = 46
  ïUgo¢rk‹ghL = x2 – (a + b) x = a b
  \	x2 – 14x + 46 = 0
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129 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 3 ➠ ïa‰fÂj« 

7. ã‹tU« nfhitfË‹ Éy¡f¥g£l kâ¥ò 

fh©f 
7 2

8 13 52
p

p p
+

+ +
. [nk - 2022]

Ô®î:  gh®¡f ghlüš vL¤J¡fh£L v©. 3.14 (ii)

8. P = 
x
x y+ , Q = 

y
x y+ , vÅš 

1
2 2P Q−

 fh©f.

 

Ô®î: ek¡F bfhL¡f¥g£lJ P = x
x y+

,  [nk - 2022]

 k‰W« y = y
x y+

, vdnt f©Lão¡f 1
2 2P Q−

   1
2 2P Q−

 = 1
2 2x

x y
y

x y+






−
+







 

 = 1
2

2

2

2
x

x y
y

x y( ) ( )+
−

+

 = 1
2 2

2
x y
x y

−
+( )

= 1

2
( )( )

( )
x y x y

x y
− +

+

    = ( ) ( )
( ) ( )

( )
( )

x y x y
x y x y

x y
x y

+ +
− +

=
+
−

9. x-‹ kâ¥ig¡ fh©f. x2 – 4x – 12.
 [Mf°£ - 2022]
Ô®î:   x2 – 4x – 12 = 0
   x2 – 6x + 2x – 12 = 0
   x (x – 6) + 2 (x – 6) = 0
  ⇒ (x + 2) (x – 6) = 0 
  ⇒ x = –2 ; x = 6
10. ã‹tU« ïUgo¢ rk‹gh£o‹ _y§fË‹ 

j‹ikia¡ fh©f. 2x2 – x – 1 = 0.[V¥uš - 2023]
Ô®î: 2x2 – x – 1 = 0
 ï§F a = 2, b = –1, c = – 1
 j‹ikfh£o, Δ = b2 – 4ac
 Δ = (–1)2 – 4 (2) (–1) = (1) + 8 = 9
 ï§F, Δ = 9 > 0. vdnt, rk‹gh£o‹ _y§fŸ bkŒ 

k‰W« rkÄšiy.

5 kâ¥bg©fŸ

1. 2x2 – x – 1 = 0 v‹w rk‹gh£o‹ _y§fŸ 
a	 k‰W« b vÅš a2b, b2a M»at‰iw  

_y§fshf¡ bfh©l ïUgo¢ 

rk‹gh£il¡ fh©f. [m.kh.É - 2019]

Ô®î:   2x2 – x – 1 = x2 – 1
2

x – 1
2

  = 0

    α + β = 1
2

,  αβ = – 1
2

   α2β + β2α = αβ(α + β) = – 1
2

( 1
2

)  = – 
1
4

   α2β × β2α  = α3β3 = (αβ)3 = (– 1
2

)3 = – 1
8

  \ njitahd rk‹ghL

  Þ x2 – (– 
1
4 )x – 1

8
 = 0. Þ 8x2 + 2x – 1 = 0

2. t®¡f§fË‹ TLjš 365 tu¡Toa 
mL¤jL¤j Äif KG¡fŸ ïu©oid¡ 
fh©f. [m.kh.É - 2019]

Ô®î:   x2 + (x + 1)2 = 365
 x2 + x2  + 2x + 1 = 365

 2x2  + 2x – 364 = 0

 x2  + x – 182 = 0

 (x + 14)  (x – 13) = 0

 x  = –14, x = 13

 \	 mªj ïu©L v©fŸ 13 k‰W« 14.

3. 
x
y

x
y

y
x

y
x

2

2

2

210 27 10- + - +  v‹w nfhitÆ‹ 

t®¡f_y« fh©f. [Qy. -2019; br¥ - 2020]
Ô®î: x

y
y
x

− +5

x
y

x
y

x
y

y
x

y
x

2

2

2

210 27 10− + − +

 

2 5x
y

−
      

− +10 27x
y

      
− +10 25x

y

2 10x
y

y
x

− +
                     

2 10
2

2− +y
x

y
x

                     
2 10

2

2− +y
x

y
x

                 0

(–)

(–)

(–) (–)

(+)

(+)

x
y

2

2

 \ x
y

x
y

y
x

y
x

2

2

2

210 27 10− + − +  = x
y

y
x

− +5

4. Ô®¡f : 6x + 2y –5z = 13; 3x + 3y –2z = 13;  
7x + 5y – 3z = 26. [br¥.-  2020]

Ô®î:   6x + 2y – 5z = 13 ...(1)
   3x + 3y – 2z = 13 ...(2)
   7x + 5y – 3z = 26 ... (3)
 (1) k‰W« (2)I¡ T£l,

   6x + 2y –5z = 13
	 ⇒(2)	× 2 ⇒	6x + 6y –4z = 26
                        (–)      (–)     (+)           (–)

   –4y – z = –13
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130  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 3 ➠ ïa‰fÂj«  

   4y + z = 13
   z = 13 – 4y
 (2) k‰W« (3) rk‹gh£oid T£l

   3x + 3y – 2z = 13 × (7)
   7x + 5y – 3z = 26 × 3
   21x + 21y – 14z = 91
   21x + 15y – 9z = 78
   (–)         (–)     (+)          (–)

   6y – 5z = 13  ...(6)
 (5) tJ rk‹gh£oid fÊ¡f

   6y – 5z = 13
 ⇒	 	6y – 5(13– 4y) = 13
 ⇒		 6y + 65 – 20y = 13
   26y – 65y = 13
   26y = 13 + 65
   26y = 78

   \	y = 78
26

  \	y = 3

 (5) ÈUªJ z = 13 – 4y
   z = 13 – 4 (3) = 13 – 12

   \	z = 1
 (2) ÈUªJ

   3x + 3 (3) – 2 (1) = 13
 ⇒		 3x + 9 – 2 = 13⇒	3x + 7 = 13
 ⇒	 3x = 13 – 7⇒	3x = 6

 ⇒	 x = 
6
3     \	x = 2

5. A =
1 2 1
2 1 1-

æ

è
ç

ö

ø
÷  k‰W« B =

2 1
1 4
0 2

-
-

æ

è

ç
ç
ç

ö

ø

÷
÷
÷

vÅš 

(AB)T = BTAT v‹gij¢ rÇgh®¡f.

Ô®î:  ïl¥g¡f« = (AB)T

 AB = 
1 2 1
2 1 1 2 3-

æ

è
ç

ö

ø
÷

´
× 

2 1
1 4
0 2 3 2

-
-

æ

è

ç
ç
ç

ö

ø

÷
÷
÷

´

  = 
2 2 0 1 8 2
4 1 0 2 4 2
- + - + +
+ + - - +

æ

è
ç

ö

ø
÷  = 

0 9
5 4-

æ

è
ç

ö

ø
÷

 (AB)T = 
0 9
5 4

0 5
9 4-

æ

è
ç

ö

ø
÷ =

-
æ

è
ç

ö

ø
÷

T

 ... (1)

 ty¥g¡f« = (BT AT)

 BT = 
2 1 0
1 4 2

-
-

æ

è
ç

ö

ø
÷ , AT = 

1 2
2 1
1 1

-
æ

è

ç
ç
ç

ö

ø

÷
÷
÷

 BT AT = 
2 1 0
1 4 2

1 2
2 1
1 12 3

3 2

-
-

æ

è
ç

ö

ø
÷ ´ -

æ

è

ç
ç
ç

ö

ø

÷
÷
÷´

´

  = 
2 2 0 4 1 0
1 8 2 2 4 2

- + + +
- + + - - +

æ

è
ç

ö

ø
÷

 BT AT = 
0 5
9 4-

æ

è
ç

ö

ø
÷  ... (2)

(1) , (2) -ÈUªJ (AB)T = BTAT .
vdnt Ã%ã¡f¥g£lJ.

6. 5x2 – 6x – 2 = 0 v‹w ïUgo¢ rk‹gh£il 

t®¡f¥gL¤â KiwÆš Ô®¡f.  [Qy. - 2019]

Ô®î:  x2 –2 3
5





 x = x x2 2 3

5
9
25

− 



 +  = 

9
25

2
5

+

   x −





3
5

2

 = 
19
25 ⇒ x − 3

5 = ± 19
5

   x = 3 19
5

+ ; x = 
3 19

5
−

7. 64x4 – 16x3 + 17x2 – 2x + 1 v‹gj‹ 

t®¡f_y« fh©f. [br¥. - 2021]
Ô®î: 

8x2 – z + 1
8x2 64x4 − 16x3 + 17x2 − 2x + 1

(–)64x4

16x2 – x           −16x3 + 17x2
(–)          −16x3 + x2

16x2
 − 2x + 1                      16x2 − 2x + 1

(–)                     16x2 − 2x + 1
                              0

 vdnt, 64 16 17 2 14 3 2x x x x− + − +
  = |8x2 − x + 1|
8. rk‹ghL (1 + m2) x2 + 2mcx + c2 – a2 = 0 -‹ 

_y§fŸ rk« vÅš c2 = a2 (1 + m2) vd 

ÃWîf. [br¥.  - 2021]

Ô®î: ï§F _y§fŸ rk« vd¡ bfhL¡f¥g£LŸsJ.

 Mfnt  b2 – 4ac = 0
	 ⇒  (2mc)2 – 4 (1 + m2 ) (c2 – a2 ) = 0

  4m2c2 – 4c2 + 4a2 – 4m2c2 + 4a2m2 = 0

    4a2 + 4a2m2 = 4c2

    4a2 (1 + m2 ) = 4c2 ⇒	c2 = a2 (1 + m2 ) 
 vdnt Ã%ã¡f¥g£lJ.

9. Ô®¡f : pqx2 – (p + q)2x + (p + q)2 = 0.
Ô®î: gh®¡f ghlüš vL¤J¡fh£L 3.35 [nk - 2022]

10. N¤âu KiwÆš x2 + 2x – 2 = 0 -I¤ Ô®¡fî«.

Ô®î: gh®¡f ghlüš vL¤J¡fh£L 3.32 [Mf°£ - 2022]
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131 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 3 ➠ ïa‰fÂj« 

11. 3x – 2y + z = 2 , 2x + 3y – z = 5, x + y + z = 6 v‹w 

_‹W kh¿fËš mikªj neÇa rk‹gh£L 

bjhF¥ãid¤ Ô®¡f. [#]‹ - 2023]

Ô®î: gh®¡f ghlüš vL¤J¡fh£L 3.3

12. x2 (p2 + q2) + 2x (pr + qs) + r2 + s2 = 0 vD« 

rk‹gh£o‰F bkŒ _y§fŸ ïšiy vd¡ 

fh£Lf. nkY« ps = qr vÅš, _y§fŸ 

bkŒahdit k‰W« rk« vd ÃWîf.[Qy. - 2023]

Ô®î: gh®¡f ghlüš vL¤J¡fh£L 3.42

13. (x + 2) k‰W« (x – 2) ï‹ T£L¤bjhif  

4x + 7ï‹ 6 kl§F¡F rk« vÅš x-‹ 

kâ¥ig¡ f©l¿aî«.  [Qy. - 2023]

Ô®î:  
1

2
1

2
6 1

4 7( ) ( )x x x+
+

−
=

+






 ( ) ( )
( )( )
x x
x x x
+ + −
+ −

=
+

2 2
2 2

6
4 7

 2
4

6
4 72

x
x x−

=
+

 rk‹gh£il bgU¡F« nghJ ek¡F »il¥gJ

  2x (4x+7) = x2 – 4 (6)
  8x2 + 14 x = 6x2 – 24 = 0
  8x2  – 6x2  + 14x + 24 = 0
  2x2  + 14x + 24 = 0
  2(x2  + 7x +12) = 0
  x2  + 7x +12 = 0
 rk‹gh£il fhuÂ¥gL¤j ek¡F »il¥gJ

  x2  + 3x + 4x + 12 = 0

   x (x + 3) + 4 (x + 3) = 0

  (x + 3)  (x + 4) = 0

  x = – 3, x = – 4

14. RU¡Ff.
1
5 6

1
3 2

1
8 152 2 2x x x x x x− +

+
− +

+
− +

  [Hy. - 2023]

Ô®î: gh®¡f ghlüš vL¤J¡fh£L 3.18 

8 kâ¥bg©fŸ

1. x2 – 8x + 16 = 0 v‹w ïUgo¢ rk‹gh£o‹ 
tiugl« tiuªJ Ô®É‹ j‹ikia¡ TWf.

 [br¥. - 2020]
Ô®î: go 1 :  y = x2 − 8x + 16 v‹w rk‹gh£o‹ kâ¥òfis 

m£ltiz¥gL¤Jf.

x –1 0 1 2 3 4 5 6 7 8

y 25 16 9 4 1 0 1 4 9 16
 go  2: (x, y) v‹w tÇir nrho cila òŸËfis 

tiugl¤jhËš F¿¡fî«.

 go  3: gutisa« tiuªJ mJ X-m¢ir bt£L« 

òŸËfis¡ F¿¡fî«.

 go  4: gutisa« X-m¢ir (4,0) v‹w òŸËÆš 

bt£L»wJ. ï¥òŸËÆ‹ x Ma¤bjhiyî 4.

–5 –4 –3 –2 –1  1 2 3 4 5 6 7 8

26

24

22

20

18

16

14

12

10

8

6

4

2

–2
0 X

Y′

X′

Y

y =
 x

2 − 
8x

 +
 16

(–1, 25)

(0, 16)

(1, 9)

(2, 4)

(3, 1)
(4, 0) (5, 1)

(6, 4)

(7, 9)

(8, 16)

                                      msî â£l« 

x m¢R 1 br.Û = 1 myF
y m¢R 1 br.Û = 2 myFfŸ

 X - m¢ir xnu òŸËÆš bt£Ltjhš  

x2 − 8x + 16 = 0 v‹w ïUgo¢ rk‹gh£o‰F bkŒ 

k‰W« rkkhd Ô®îfŸ c©L

2. x2 + x – 12 = 0 v‹w rk‹gh£o‹ tiugl« 
tiuªJ, Ô®É‹ j‹ikia¡ TWf. 

Ô®î: x2 + x – 12 = 0 [br¥.  - 2021]
 go 1 :  y = x2 + x – 12 v‹w rk‹gh£o‹ 

kâ¥òfis m£ltiz¥gL¤Jf.

x –5 –4 –3 –2 –1 0 1 2 3 4

y 8 0 –6 –10 –12 –12 –10 –6 0 8
 go 2:   (x, y) v‹w tÇir nrho cila òŸËfis 

tiugl¤jhËš F¿¡fî«.

 go 3:   gutisa« tiuªJ mJ X-m¢ir 

bt£L« òŸËfis¡ F¿¡fî«.

 go  4:  gutisa« X-m¢ir (–4, 0) k‰W« 
(3, 0) v‹w òŸËfËš bt£L»wJ. 

ï¥òŸËfË‹ x Ma¤bjhiyî –4 

k‰W« 3 MF«.
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–6 –5 –4 –3 –2 –1  1 2 3 4 5

10

8

6

4

2

–2

–4

–6

–8

–10

–12

–14

0 X

Y

X′

Y′

(−5, 8)

(−4, 0)

(−3, –6)

(−2, –10)

(−1, –12) (0, –12)

(1, –10)

(2, –6)

(3, 0)

(4
, 8

)

y
x

x
=

+
−

2

12

msî â£l« 

x m¢R 1 br.Û = 1 myF
y m¢R 1 br.Û = 1 myFfŸ

 ï§F x2 + z – 12 = 0 v‹w ïUgo¢ rk‹ghL 

X-m¢ir ïUntW òŸËfËš bt£L»wJ. 

vdnt, ïUgo¢ rk‹gh£o‹ _y§fŸ ïU 

rkk‰w bkŒba©fshf ïU¡F«.

3. x2 – 8x + 16 = 0 v‹w rk‹gh£o‹ tiugl« 

tiuªJ, Ô®É‹ j‹ikia¡ TWf.

  [FRT - 2022]

Ô®î:  gh®¡f ò¤jf vL¤J¡fh£L v©. 3.51 (ii)
4.  y = x2 – 4x + 3 -Æ‹ tiugl« tiuªJ mj‹ 

_y«  x2 – 6x + 9 = 0 v‹w rk‹gh£il¤ 

Ô®¡fî«. [nk & Mf°£ 2022]

Ô®î:  gh®¡f ò¤jf vL¤J¡fh£L v©. 3.55
5. t®Îfh bt›ntW msîfËš 6 t£l§fis 

tiuªjhŸ. m£ltizÆš  cŸsthW, 

x›bthU t£l¤â‹ É£l¤â‰F«, mj‹ 

R‰wsÉ‰F« cŸs njhuha¤ bjhl®ò¡F xU 

tiugl« tiuaî«. mjid ga‹gL¤â 

É£lkhdJ 6 br.Û Mf ïU¡F« nghJ 

t£l¤â‹ R‰wsit¡ fh©f. [V¥uš - 2023]

É£l« (x) br.Û 1 2 3 4 5
R‰wsî (y) br.Û 3.1 6.2 9.3 12.4 15.5

Ô®î:  gh®¡f ò¤jf vL¤J¡fh£L v©. 3.47
7. x2 – 8x + 16 = 0 v‹w rk‹gh£o‹ Ô®îfË‹ 

j‹ikia tiugl« _y« MuhŒf. [Hy. - 2023]

Ô®î:  gh®¡f ò¤jf vL¤J¡fh£L v©. 3.51 (ii)
xU ngUªJ 50 ».Û / kÂ v‹w Óuhd ntf¤âš 

gaÂ¡»wJ.  ï¤bjhl®ò¡fhd öu« - neu« 
tiugl« tiuªJ, ã‹tUtdt‰iw¡ 
fh©f. (i) É»jrk kh¿Èia¡ fh©f. 
(ii) 90 ÃÄl§fËš gaÂ¡F« öu« v›tsî?  

(iii) 300 ».Û öu¤ij gaÂ¡f v›tsî neu« 

MF«? [Qy. - 2023]

Ô®î:  gh®¡f ò¤jf vL¤J¡fh£L v©. 3.48

TLjš Édh - Éil

1. ã‹tU« 3 kh¿fËš mikªj neÇaš 

rk‹ghLfË‹ Ô®î fh©.

 x + y + z = 6; 2x + 3y + 4z = 20; 
 3x + 2y + 5z = 22
Ô®î:    x +   y +   z = 6 ...(1)
  2x + 3y + 4z = 20 ...(2)
  3x + 2y + 5z = 22 ...(3)

  (1) × (3) ⇒ 2x + 2y + 2z  = 12
  (3)          ⇒ 2x + 3y + 4z  = 20

                            –y – 2z   = –8 ...(4)
  (1) + (3) ⇒ 3x + 3y + 2z  = 18
  (3)          ⇒ 3x + 2y + 5z  = 22

                               y – 2z   = –4 ...(5)
  (4) + (5) ⇒ –y – 2z  = –8
                ⇒   y – 2z  = –4
                        – 4z  = –12 ⇒ z = 3
  z = 3 vd (5) š ãuâÆl  ⇒ y – 2(3) = –4
                                                              y = 2
   y = 2, z = 3 vd (1) š ãuâÆl »il¥gJ

   x + 2 + 3 = 6
               x = 1
 x = 1, y = 2, z = 3

2. ïUgo N¤âu¤ij¥ ga‹gL¤â ã‹tU« 

rk‹ghLfis Ô®¡f.

 (i) p2x2 + (p2 – q2) x – q2 = 0
 (ii) 9x2 – 9 (a + b)x + (2a2 + 5ab + 2b2) = 0
Ô®î: (i)  p2x2 + (p2 – q2)x – q2 = 0 ïij

    ax2 + bx + c = 0
 cl‹ x¥ãl, »il¥gJ

 a = p2

 b = p2 – q2

 c = –q2

 Δ  = b2 – 4ac = (p2 – q2) – 4 × p2 × –q2

  = (p2 – q2)2 + 4p2 q2 = (p2 + q2)2 > 0
 bfhL¡f¥g£l rk‹gh£o‰F bkŒba© Ô®îfŸ 

c©L.

  α  = − −b
a
∆

2
 = 
− − + +( ) ( )p q p q

p

2 2 2 2

22
 = 

q
p

2

2

 
 β  = − −b

a
∆

2
 = − − − +( ) ( )p q p q

p

2 2 2 2

22
= –1

(–) (–) (–) (–)

(–) (–) (–) (–)
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(ii)  9x2 – 9(a + b)x + (2a2 + 5ab + 2b2) = 0 ïij

    ax2 + bx + c = 0 cl‹ x¥ãl.
    a = 9
    b = –9(a + b)
    c = (2a2 + 5ab + 2b2)
    \ ∆ = B2 – 4AC
  ⇒ 81(a + b)2 – 36(2a2 + 5ab + 2b2)
  ⇒ 9a2 + 9b2 – 18ab ⇒ 9(a – b)2 > 0
  \ _y§fË‹ bkŒ k‰W« mitfŸ

  α  = 
− −B

A
∆

2  = 
9 3

18
( ) ( )a b a b+ + −

      = 12 6
18
a b+  = 

2
3

a b+

  β  = − −B
A
∆

2
 = 9 3

18
( ) ( )a b a b+ − −

     = 
6 12

18
a b+

 = a b+ 2
3

3. _y§fŸ rkbkÅš Ñœ¡f©l rk‹gh£oš  

k -Æ‹ kâ¥ig fh©f. 

 (k – 12)x2 + 2(k – 12)x + 2 = 0

Ô®î: 
( ) ( )k

a
x k

b
x

c
− + − +12 2 12 22  = 0

 Δ2 = b2 – 4ac = (2(k – 12))2 – 4(k – 12)(2)
  = 4(k – 12)[(k – 12) – 2] = 4(k – 12)(k – 14)
  Δ = 0 VbdÅš _y§fŸ rkkhdit

  ⇒ 4(k – 12)(k – 14) = 0
   k – 12 = 0 mšyJ k – 14  = 0
    k = 12, 14

4. ad ≠ bc vÅš, rk‹gh£o‰F   x2(a2 + b2) + 
2x(ac + bd) + (c2 + d2) = 0 ïj‰F bkŒba© 

Ô®î ïšiy vd Ã%ã.

Ô®î: Δ = b2 – 4ac

  ⇒ 4(ac + bd)2 – 4(a2 + b2)(c2 + d2)

  ⇒ 4[(ac + bd)2 – (a2 + b2)(c2 + d2)]

 ⇒ 4(a2c2 + b2d2 + 2acbd – a2c2b2c2 – a2d2 –b2d2]

  ⇒ 4[2acbd – a2d2 – b2c2]

  ⇒ 4[a2d2 + b2c2 – 2adbc] ⇒–4[ad – bc]2

  Mdhš ad ≠ bc

  \ ad – bc ≠ 0 ⇒ (ad – bc)2 > 0

  ⇒	–4(ad – bc)2 < 0 ⇒	Δ < 0

  ïj‰F bkŒba© Ô®î ïšiy vd 

Ã%ã¡f¥g£lJ.

5. ïU v©fË‹ TLjš 15. mt‰¿‹ 

jiyÑÊfË‹ TLjš 3
10

vÅš, mªj 

v©fis¡ fh©f.
Ô®î: 

 ïU v©fŸ α, β v‹f

  mt‰¿‹ TLjš s = α + β = 15 ...(1)
 mt‰¿‹  jiyÑÊfË‹ TLjš   

  
1 1
α β

+   = 
3

10  ...(2)

   β+α
αβ

  = 3
10

   10(α + β)  = 3αβ ...(3)
   3αβ  = 10 × 15 = 150

_y§fË‹ bgU¡fš ga‹ αβ = 
150

3  = 50 ...(4)
  \ (1) k‰W« (4) ÈUªJ

   x2 – 15x + 50  = 0
   (x – 10)(x – 5)  = 0 ⇒ x = 10, 5
  \ mªj v©fŸ 10, 5.

6. X® <Çy¡f v©Â‹ ïy¡f§fË‹ 

bgU¡f‰gy‹ 12 ïjDl‹ 36I¡ 

T£odhš mªj v©zhdJ ïy¡f§fŸ 

ïlkh¿ »il¡»wJ vÅš mªj v©iz¡ 

fh©.

Ô®î: mªj v©Â‹ g¤jh« ïl ïy¡f« = x v‹f.

 ïy¡f§fË‹ bgU¡f‰ gy‹ = 12
   

x‹W¡fhd ïy¡f«  = 12
x

   mªj v©  = 10 12x
x

+

  ïªj v©Ql‹ 36 I¡ T£odhš ïy¡f§fŸ 

ïlkhW»‹wd.

  \     10x + 
12
x

+ 36  = 10 × 
12
x

 + x

 
 ⇒  10x + 12

x
 + 36  = 120

x
x+

 
 ⇒  9x – 108

x
 + 36  = 0 ⇒ 9x2 – 108 + 36x = 0

  ⇒       x2 + 4x – 12  = 0⇒(x + 6)(x – 2) = 0
 (∵(x + 6) ≠ 0 VbdÅš x >0)
  x = –6, 2. 
  g¤jh« ïl ïy¡f« Fiw v©zhf ïU¡f 

KoahJ. Mifahš x = 2. 

 mªj v© 10 × 2 + 
12
2  = 26
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7. VG tUl§fS¡F K‹ò tUÂ‹ taJ 

Rthâ taâ‹ t®¡f¤ij¥ nghš 5 kl§F. 

3 tUl§fS¡F¥ ã‹ RthâÆ‹ taJ 

tUÂ‹ taâš Iªâš ïU g§F vÅš 

mt®fË‹ j‰nghija taij¡ fh©.

Ô®î:  VG tUl§fS¡F K‹ò RthâÆ‹ taJ = x  
M©LfŸ v‹f.

  tUÂ‹ taJ 5x2 M©LfŸ v‹f.
  RthâÆ‹ j‰nghija taJ = x + 7 M©LfŸ

  tUÂ‹ j‰nghija taJ = (5x2 + 7) M©LfŸ

  3 M©LfS¡F¥ ãwF

  RthâÆ‹ taJ = x + 7 + 3 M©LfŸ

                           = x + 10 M©LfŸ

  tUÂ‹ taJ   = 5x2 + 7 + 3 M©LfŸ

                           = 5x2 + 10 M©LfŸ

  3 M©LfS¡F¥ ãwF RthâÆ‹ taJ = 
2
5

 
tUÂ‹ taJ.

   \ x + 10 = 
2
5 (5x2 + 10)

 ⇒	 		x + 10 = 2x2 + 4
 ⇒	 2x2 – x – 6 = 0
 ⇒	 2x(x – 2) + 3(x – 2) = 0
 ⇒	 (2x + 3)(x – 2) = 0
 ⇒	 x – 2 = 0
 ⇒	x = 2 (∵ 2x + 3 ≠ 0 VbdÅš x > 0)
  RthâÆ‹ j‰nghija taJ

     = (2 + 7) M©LfŸ

    = 9 M©LfŸ

 tUÂ‹ j‰nghija taJ

    = (5 × 22 + 7) M©LfŸ

    = 27 M©LfŸ

8. xU rJu§f m£ilÆš  64 rk msîŸs 

rJu§fŸ cŸsd. x›bthU rJu¤â‹ 

gu¥ò 6.25 br.Û2. mªj m£ilia¢ 

R‰¿ 2 br.Û mfy¤âš Xu« t®z« 

ór¥g£LŸsJ vÅš rJu§f m£ilÆ‹ 

xU g¡f msit¡ fh©.

Ô®î:  rJu§f m£ilÆ‹ xU g¡f msî x v‹f

   64 rJu§fË‹ gu¥ò = (x – 4)2

    (x – 4)2 = 64 × 6.25
 ⇒ x2 – 8x + 16 = 400 

rJu§f 

gyif

brÛ

2 
b

r
Û

x

 ⇒ x2 – 8x – 384 = 0
 ⇒ x2 – 24x + 16x – 384 = 0
 ⇒ (x – 24)(x + 16) = 0
 ⇒  x = 24 br.Û.

9. ïU mL¤jL¤j ïaš v©fË‹ 

bgU¡f‰gy‹ 20 vÅš, mªj v©fis¡ 

fh©.

Ô®î:   xU ïaš v© = x v‹f.

  mL¤j v© = x + 1
  x (x + 1) = 20
  x2 + x – 20 = 0
  (x + 5)(x – 4) = 0
  x = –5, 4
  \  x = 4 
 (∵ x ≠ –5, x X® ïaš v©)
      mL¤j v© = 4 + 1= 5
  mªj v©fŸ =  4, 5.

10. X® <Çy¡f v©Â‹ ïy¡f§fË‹ 

bgU¡f‰gy‹ 18. mªj v©ÂÈUªJ  

63 I¡ fÊ¥gjhš mªj v©Â‹ ïy¡f§fŸ 

ïl« khW»‹wd vÅš mªj v©iz¡ 

fh©f.

Ô®î:  xU v©Â‹ g¤jh« ïl ïy¡f« = x v‹f

 mj‹ x‹wh« ïl ïy¡f« = 18
x

 \ mªj v© = 10x + 
18
x

  ïy¡f§fŸ ïl« khWtjhš »il¡F« v© 

 = 10 × 
18
x

 + x

 \ 10 18 10 18x
x x

x+





− × +





 = 63

 
 ⇒         10 18 180x

x x
x+ − −  = 0

 
 ⇒                 9 162 63x

x
- -  = 0

  ⇒														9x2 – 63x – 162 = 0
  ⇒                     x2 – 7x – 18 = 0
  ⇒ (x – 9)(x + 2) = 0 ⇒ x = 9, –2
  10 ïl ïy¡f« Fiw v©zhf ïU¡f KoahJ  

x = 9.
 mªj v© = 10 9 18

9
× +  = 92.
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myF¤ nj®î
 neu« : 45 ÃÄl§fŸ         kâ¥bg©fŸ : 45

   ãÇî - m (5 × 1 = 5)

1. _‹W kh¿fËš mikªj _‹W neÇaš 

rk‹ghLfË‹ bjhF¥ã‰F Ô®îfŸ 

ïšiybaÅš, m¤bjhF¥ãš cŸs js§fŸ.

 (m)  xnu xU òŸËÆš bt£L»‹wd

 (M) xnu xU nfh£oš bt£L»‹wd

 (ï)  x‹¿‹ ÛJ x‹W bghUªJ« 

 (<)  x‹iwbah‹W bt£lhJ

2. (2x –1)2 = 9 -Æ‹ Ô®î

 (m)  –1   (M) 2 
 (ï)  –1, 2   (<) ïâš vJîÄšiy

3. ÃušfŸ k‰W« ÃiufŸ rk v©Â¡ifÆšyhj 

mÂ 

 (m)  _iyÉ£l mÂ (M) br›tf mÂ

 (ï)  rJu mÂ   (<)  myF mÂ

4. xU Ãuš mÂÆ‹, Ãiu Ãuš kh‰W mÂ 

 (m) myF mÂ  (M) _iyÉ£l mÂ

 (ï) Ãuš mÂ  (<) Ãiu mÂ

5. x2 – 2x – 24 k‰W« x2 – kx -6 -‹  Û.bg.t  
(x – 6) vÅš, k -‹ kâ¥ò

 (m)  3  (M) 5  (ï) 6  (<) 8

   ãÇî - M (7 × 2 = 14)

1. IªJ, g¤J k‰W« 20 %ghŒ neh£LfË‹ 

bkh¤j kâ¥ò `105 k‰W« bkh¤j neh£LfË‹ 

v©Â¡if 12 Kjš ïu©L tif neh£LfË‹ 

v©Â¡ifia ïlkh‰w« brŒjhš Kªija 

kâ¥ig Él `20 mâfÇ¡»wJ vÅš, v¤jid 

IªJ g¤J k‰W« ïUgJ neh£LfŸ cŸsd?

2. p(x) = x2 – 5x – 14 v‹w gšYU¥ò¡ nfhitia 

q(x) v‹w gšYU¥ò¡ nfhitahš tF¡f
x
x

-
+

7
2

 

vD« Éil »il¡»wJ vÅš q(x) -I¡ fh©f.

3. ïÅah 50 ».» vilíŸs M¥ãŸfŸ k‰W«  

thiH¥gH§fŸ th§»dh®. xU »nyh»uhK¡F 

M¥ãŸfË‹ Éiy thiH¥gH§fË‹ 

Éiyia¥ nghy ïU kl§F MF«. 

th§f¥g£l M¥ãŸfË‹ Éiy ` 1800 k‰W« 

thiH¥gH§fË‹ Éiy `600 vÅš, ïÅah 

th§»a ïUtif¥ gH§fË‹ vilia¡ 

»nyh»uhÄš fh©f.

4. rhŒî js¤âš t -ÉdhofËš xU gªJ fl¡F« 

öu« d = t2 – 0.75t mofshF«. 11.25 mo 

bjhiyit¡ fl¡f¥ gªJ vL¤J¡ bfhŸS« 

neu« v›tsî?

5. 12 Û × 16 Û msîfŸ bfh©l xU br›tf 

tot ó§fhit¢ R‰¿ ‘w’ Û£l® mfyKŸs 

eilghij mik¡f¥gL« nghJ, mj‹ 

bkh¤j¥ gu¥ò  285 rJu Û£luhf mâfÇ¡»wJ. 

eilghijÆ‹ mfy¤ij fz¡»Lf.

6. Ñœ¡f©l x›bthU nrho gšYW¥ò¡ 

nfhitfË‹ Û.á.k fh©f.

 (i)a2 + 4a – 12, a2 – 5a + 6 ït‰¿‹  Û.bg.t a – 2

7. ã‹tUtdt‰¿‹ t®¡f_y« fh©f.

 

400
100

4 12 16

8 4 4
x y z
x y z

   ãÇî - ï (2 × 5 = 10)
1. tF¤jš KiwÆš ã‹tU« gšYW¥ò¡ 

nfhitfË‹ t®¡f _y« fh©f.

 (i) x4 – 12x3 + 42x2 – 36x + 9

 (ii) 37x2 – 28x3 + 4x4 + 42x + 9

 (iii) 16x4 + 8x2 + 1

 (iv) 121x4 – 198x3 – 183x2 + 216x + 144

2. ã‹tUtdt‰¿š Kiwna f(x) k‰W« g(x)
M»at‰¿‹  Û.bg.t k‰w« Û.á.k fh©f 

nkY« f(x) × g(x) = (Û.á.k) × ( Û.bg.t) v‹gij¢ 

rÇgh®¡f.

 (i) 21x2y, 35xy2 (ii) (x3 – 1)(x + 1), x3 + 1

 (ii) (x3 – 1) (x + 1), (x3 – 1) 

 (iii) (x2y + xy2), (x2 + xy).

   ãÇî - < (2 × 8 = 16)

1. y = x2 – 4 tiugl« tiuªJ, mjid¥ ga‹gL¤â  
x2 – x – 12 = 0 v‹w rk‹gh£il¤ Ô®¡fî«.

2. y = x2 + x -Æ‹ tiugl« tiuªJ, x2 + 1 = 0 
v‹w rk‹gh£il¤ Ô®¡fî«.
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ÉilfŸ

ãÇî - m

1. (<) x‹iwbah‹W bt£lhJ

2. (ï) –1, 2
3. (M) br›tf mÂ

4. (<) Ãiu mÂ

5. (M) 5
ãÇî - M

1. gh®¡f : gÆ‰á v© 3.1, Édh v©.5
2. gh®¡f : gÆ‰á v© 3.5, Édh v©.5
3. gh®¡f : gÆ‰á v© 3.6, Édh v©.8
4. gh®¡f : gÆ‰á v© 3.11 Édh v©.3

5. gh®¡f : gÆ‰á v© 3.12 Édh v©.2
6. gh®¡f : gÆ‰á v© 3.3 Édh v©.2 (i)
7. gh®¡f : gÆ‰á v© 3.7 Édh v©.1(i)

ãÇî - ï

1. gh®¡f : gÆ‰á v© 3.8, Édh v©.1
2. gh®¡f : gÆ‰á v© 3.3  Édh v©.1

ãÇî - <

1. gh®¡f : gÆ‰á v© 3.15, Édh v©.2
2. gh®¡f : gÆ‰á v© 3.15  Édh v©.3
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 � ãjhfu° nj‰w¤â‹ T‰W:

	 xU	br§nfhz	K¡nfhz¤âš	f®z¤â‹	t®¡f«	k‰w	ïU	g¡f§fË‹	t®¡f§fË‹	TLjY¡F¢	

rk«.

 � tobth¤jit¡fhd AA ÉâKiw

 xU	 K¡nfhz¤â‹	 ïu©L	 nfhz§fŸ	 Kiwna	 k‰bwhU	 K¡nfhz¤â‹	 ïu©L	

nfhz§fS¡F¢	 rkkhdhš,	m›ÉU	K¡nfhz§fS«	tobth¤jit	MF«.	 VbdÅš	ïU	

K¡nfhz§fËY«	_‹whtJ	nfhz«	rkkhf	ïU¡F«.

 � tobth¤jit¡fhd SAS ÉâKiw 

	 xU	K¡nfhz¤â‹	xU	nfhz«	k‰bwhU	K¡nfhz¤â‹	xU	nfhz¤â‰F	rkkhfî«,	mit	

cŸË£l	g¡f§fS«	É»j	rkkhf	ïUªjhš	m›Éu©L	K¡nfhz§fS«	tobth¤jit	MF«.

137

ÃidÉš bfhŸs nt©oa N¤âu§fŸ

m
¤
â
a
ha

«

4 toÉaš
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250  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 7 ➠ msÉaš 

   rhíau« (l) = r h1
2 2+  = 36 242 2+

    = 1296 576+ = 1872  

    = 12 12 13× × = 12 13

4. 6 br.Û Mu« k‰W« 15 br.Û cau« 

bfh©l X® cUis tot¥ gh¤âu¤âš 

KGtJkhf gÅ¡Tœ cŸsJ. mªj¥ 

gÅ¡THhdJ, T«ò k‰W« miu¡nfhs« 

ïizªj tot¤âš Ãu¥g¥gL»wJ. 

T«ã‹ cau« 9  br .Û k‰W« Mu« 3 br .Û 

vÅš, gh¤âu¤âš cŸs gÅ¡TiH Ãu¥g 

v¤jid¡ T«òfŸ njit? [ãoV - 5 & 6]

Ô®î :  h k‰W« r v‹gd Kiwna cUisÆ‹ 

cau« k‰W« Mu« v‹f. ï§F, h =15 br .Û,  

r = 6 br .Û

 cUisÆ‹ fdmsî V= pr2 h f. m

    = 
22
7 ×× 6 × 6 × 15

 r1 = 3 br.Û k‰W« h1 = 9 br.Û v‹gd T«ã‹ 

Mu« k‰W« cau« MF«.

 r1 = 3 br.Û v‹gJ miu¡nfhs¤â‹ Mu« 

MF«

 gÅ¡Tœ¡ T«ã‹ fdmsî =  T«ã‹ fd 

msî + miu¡nfhs¤â‹ fdmsî

    = 
1
3

2
31

2
1 1

3p ph r+

    =
1
3

22
7

3 3 9´ ´ ´ ´  +
2
3

22
7

3 3 3´ ´ ´ ´

 xU gÅ¡Tœ¡ T«ãd fdmsî = 
22
7 × 45

 vdnt, njitahd T«òfË‹ v©Â¡if

 = 
cUisÆ‹ fdmsî

xU gÅ¡Tœ¡ T«ã‹ fdmsî

 = 

27
7

6 6 15

22
7

45

´ ´ ´

´
= 12

 ∴ njitahd T«òfË‹ v©Â¡if = 12.

5. 3 Û É£lK« 14 Û MuKŸs xU »zW 

cUis toÉš bt£l¥gL»wJ. m›thW 

bt£L« nghJ njh©obaL¡f¥g£l 

k© 4 Û  mfyKŸs t£l totkhf Óuhf 

gu¥g¥g£L xU nkil mik¡f¥g£lhš 

m«nkilÆ‹ cau¤ij¡ fh©f.  [ãoV - 5]

Ô®î :  k©Â‹ fd msî = pr2 h = p 3
2

14
2

æ
è
ç

ö
ø
÷

 k©Â‹ fd msî = R‰W RtÇ‹ fd msî

 p 3
2

14
2

æ
è
ç

ö
ø
÷  = p 3

2
4 3

2

2 2
+æ

è
ç

ö
ø
÷ - æ

è
ç

ö
ø
÷

æ

è
ç

ö

ø
÷h

 
9
4 ×× 14 = 

121
4

9
4

-æ
è
ç

ö
ø
÷ h 

F¿¥ò

1.125
8   9

  8
10
  8
20
16
40
40
  0

 
9
4

× 14 = 
112

4 4

 h = 
9 14
112

8

´
 =1.125 Û

6. xU T«ã‹ ïil¡f©l¤â‹ rhíau«  

10 br.Û MF«. mj‹ nk‰òw, Ñœ¥òw 

t£l¥gFâfË‹ R‰wsî 28 br.Û, 18 br.Û 

vÅš mj‹ tisgu¥ig¡ fh©f? [ãoV - 6]

Ô®î :   l = 10 br.Û, 2pR = 28 br.Û, 2pr = 18 br.Û,  
TR = 14 br.Û, pr = 9 br.Û,

  ïil¡f©l¤â‹ tisgu¥ò = (pR + pr)l
   = (14 + 9) 10 = 230 br.Û2

muR nj®î Édh - Éil

1 kâ¥bg©

gyîŸ bjÇî Édh¡fŸ.

1. 24 br.Û. cauK«, 6 br.Û MuK« cila 

fËk©Âdhš brŒa¥g£l xU T«ãid 

xU áWÄ nfhskhf kh‰¿dhš, nfhs¤â‹ 

Mu« :  [br¥ - 2020]

 (m) 24 br.Û.  (M) 12 br.Û.

 (ï) 6 br.Û.  (<) 48 br.Û.

 [Éil: (ï) 6 br.Û]
F¿¥ò :     

r

h

 h = 24 br.Û

   r = 6 br.Û

 nfhs¤â‹ Mu« R v‹f.

 nfhs¤â‹ fd msî = T«ã‹ fd msî

 ⇒ 
4
3

3pR  = 
1
3

2p r h  ⇒ 4R3 =(6)2 (24) 

 ⇒  R3 = 
6 6 24

4

6
´ ´

 ⇒ R3 = 6 × 6 × 6 ⇒ R3 = 63

 ⇒ R = 6  br.Û.
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251 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 7 ➠ msÉaš 

2. Mu« 3 br.Û k‰W« rhíau« 5 br.Û cila 

ne®t£l¡ T«ã‹ cau« [Hy. - 2019]

 (m) 12  br.Û  (M) 4  br.Û

 (ï)  13 br.Û  (<) 5 br.Û 
 [Éil: (M) 4 br.Û]

F¿¥ò :    cau« = l r2 2- = 25 9-

    = 16  = 4 br.Û

3. xU cUisÆ‹ Mu« ïU kl§fhdhš, 

cUth¡f¥g£l cUisÆ‹ òâa fd msî 

bfhL¡f¥g£l cUisÆ‹ fdmsit 

Él _______ kl§fhF«. [nk - 2022]

 (m) rk«  (M) 3 (ï) 4 (<) 2
 [Éil: (ï) 6 br.Û]
F¿¥ò :   mrš fd msî = pr2 h 
   òâa fd msî = p (2r)2 h = 4 pr2 h
 ⇒  òâa fd msî bfhL¡f¥g£l cUisÆ‹ 

fd msit Él 4 kl§fhF«.

2 kâ¥bg©fŸ

1. xU nfhs tot tË¡T©oDŸ (balloon) 
fh‰W cªj¥gL« nghJ mj‹ Mu« 12 
br.Û£lÇÈUªJ 16 br.Û£luhf caU»wJ. 

ïU òw¥gu¥òfË‹ É»j« fh©f.

  [Hy. - 2019; nk - 2022; Hy. - 2023]

Ô®î :  r1 k‰W« r2 v‹gd tË¡T©LfË‹ 

Mu§fŸ v‹f.

 ï§F, 
r
r
1

2
 = 

12
16

3
4

=

 vdnt, òw¥gu¥òfË‹ É»j« =
4
4

1
2

2
2

1
2

2
2

p
p

r
r

r
r

=

    = 
r
r
1

2

2 23
4

9
16

æ

è
ç

ö

ø
÷ = æ

è
ç

ö
ø
÷ =

 Mfnt, òw¥gu¥òfË‹ É»j« 9:16 MF«.

2. 15 br.Û MuKŸs X® mYÄÅa¡ nfhs« 

cU¡f¥g£L 10 br.Û MuKŸs X® 

cUisahf kh‰w¥gL»wJ. cUisÆ‹ 

cau« fh©f. [Hy. - 2019]
Ô®î :  nfhs¤â‹ fd msî  = cUisÆ‹ fd msî

   
4
3 1

3p r  = p r h2
2

   
4
3

15 15 15
5 3

´ ´ ´  = 10 10
2 2

´ ´ h

   h = 45 br.Û

3. xU miu¡nfhs¤â‹  ÛJ  T«ò  mikªjthW 

xU bgh«ik cŸsJ. mu¡nfhs« k‰W« 

T«ò rk MuKilaJ. miu¡nfhs¤â‹ 

Mu« 7 br.Û k‰W« T«ã‹ rhíau«  
11 br.Û. vÅš bgh«ikÆ‹ tisgu¥ò 

fh©f. [Hy. - 2019]

Ô®î :  nk‰gu¥ò = 2pr2 + prl 

7 m

11 m    = pr [2r + l]

    = 
22
7

7´ [2 × 7 + 11]

    = 22 [25]
    = 550 br.Û2

   A = 18
4. xU nfhs¤â‹ òw¥gu¥ò 154 r.Û. vÅš 

mj‹ É£l« fh©f. [br¥. - 2020]

Ô®î :  nfhs¤â‹ Mu« ‘ r ’ v‹f.

 nfhs¤â‹ gu¥ò = 154 r.Û

   4pr2 = 154

   4 × 
22
7 × r2 = 154 ⇒  r2  =  154 ×

1
4

7
22

´

   vdnt, r2 = 
49
4 ⇒ r = 

7
2

 Mfnt, É£l« 7 Û MF«.

5. xU â©k miu¡nfhs¤â‹ mo¥gu¥ò  
1386 r.Û. vÅš mj‹ òw¥gu¥ãid¡ 

fh©f. [br¥. - 2020; FRT - 2024]
Ô®î :  r v‹gJ miu¡nfhs¤â‹ Mu« v‹f.

   ï§F mo¥gu¥ò = pr2  r. m = 1386 r.Û

 miu¡nfhs¤â‹ bkh¤j¥ gu¥ò = 3pr2  r. m 
     = 3 × 1386 = 4158
 Mfnt, miu¡nfhs¤â‹ bkh¤j¥ òw¥gu¥ò 

4158 r.Û MF«.

6. X® cŸçl‰w cUisÆ‹ cau«, c£òw 

k‰W« btË¥òw Mu§fŸ Kiwna 9 br.Û., 
3 br.Û. k‰W« 5 br.Û. MF«. cUisia 

cUth¡f¤ njit¥gL« ïU«ã‹ fd 

msÉid¡ fh©f. [br¥. - 2020]

Ô®î :  cŸçl‰w cUisÆ‹ cau«, c£òw Mu« 

k‰W« btË¥òw Mu« Kiwna h, r k‰W« 

R v‹f.

 ï§F r  = 3 br.Û, R = 5  br.Û, h = 9  br.Û,

 cŸçl‰w cUisÆ‹ fd msî 

 = p(R2 −	r2)h f.m =
22
7 (52 – 32) × 9

 =
22
7 (52 – 32) × 9 = 

22
7 (25– 9) = 

22
7 ×16 × 9 
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252  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 7 ➠ msÉaš 

 =
22
7  × 144  = 452.57 f.br.Û

Mfnt, njitahd ïU«ã‹ fd msî = 452.57 f.br.Û

7. cau« 2 Û k‰W« mo¥gu¥ò 250 r.Û. bfh©l 

X® cUisÆ‹ fd msit¡ fh©f. 
 [br¥. - 2021]

Ô®î :   cUisÆ‹ Mu« k‰W« cau« Kiwna 
r k‰W« h v‹f.

 ï§F, cau« h = 2 Û, mo¥gu¥ò = 250 r.Û

 cUisÆ‹ fdmsî = pr2h f.m

 = mo¥gu¥ò × h = 250 × 2 = 500 Û3

 vdnt, cUisÆ‹ fdmsî = 500 f.Û

8. ïU ne®t£l¡ T«ã‹ cau§fË‹ É»j« 
1 : 2 k‰W« mt‰¿‹ mo¥g¡f¢ R‰wsÉ‹ 
É»j« 3 : 4 vÅš, mt‰¿‹ fd msîfË‹ 

É»j« fh©f. [br¥. - 2021]

Ô®î :   r1 k‰W« h1 v‹gd Kiwna T«ò 1 -ï‹ 

Mu« k‰W« cau« v‹f.

 r2 k‰W« h2 v‹gd Kiwna T«ò 2 -ï‹ Mu« 

k‰W« cau« v‹f.

 
h
h

1

2
=

1
2

 (bfhL¡f¥g£LŸsJ) ⇒ h1 = 1
2

h2

 ⇒ 
r
r
1

2
=

3
4

3
41 2⇒ =r r

 ïu©L T«òfË‹ fdmsî É»j«

 =

1
3
1
3

1
2

1

2
2

2

1
2

1

2
2

2

π

π

r h

r h

r h
r h

=  = 

3
4

1
2

2

2
2

2

2
2

2





 r h

r h

.

 = 3
4

1
2

2









 = 

9
32

 \ njitahd É»j« = 9 : 32
9. 704 r.br.Û bkh¤j¥ òw¥gu¥ò bfh©l xU 

T«ã‹ Mu« 7 br.Û vÅš, mj‹ rhíau« 
fh©f.  [Mf°£ - 2022]

Ô®î :  gh®¡f ghlüš vL¤J¡fh£L  7.6
10. 88 r.br.Û tisgu¥òila xU ne®t£l 

cUisÆ‹ cau« 14 br.Û vÅš, 
cUisÆ‹ É£l« fh©f.  [#]‹ - 2023]

Ô®î :  gh®¡f ghlüš vL¤J¡fh£L  7.2

5 kâ¥bg©fŸ
1. X® cŸçl‰w ã¤jis nfhs¤â‹ cŸ É£l« 

14 br.Û, jok‹ 1 Ä.Û k‰W« ã¤jisÆ‹ 
ml®¤â 17.3 »uh«/f.br.Û vÅš, nfhs¤â‹ 

vilia¡ fz¡»Lf. [m.kh.É - 2019]

Ô®î :   r, R v‹gd Kiwna cŸçl‰w nfhs¤â‹ 

cŸ Mu« k‰W« btË Mu« v‹f.

 ï§F cŸÉ£l« d = 14 br.Û; 
 cŸ Mu« r = 7 br.Û;

 jok‹ = 1 Ä.Û = 
1

10  br.Û

 btË Mu« R = 7 + 
1

10 = 
71
10  = 7.1 br.Û.

cŸçl‰w nfhs¤â‹ fd msî = 4
3

p (R3−r3) f.m

 = 4
3

× 22
7

(357.91 – 343) = 62.48 f.br.Û

 Mdhš, 1 f.br.Û ã¤jisÆ‹ vil = 17.3 »

 bkh¤j vil = 17.3×62.48 = 1080.90 »
 ∴ vdnt, bkh¤j vil 1080.90 »uh« MF«. 

2. X® cUisÆ‹ ÛJ X® miu¡nfhs« 
ïizªjthW cŸs xU bgh«ikÆ‹ 
bkh¤j cau« 25 br.Û. MF«. mj‹ É£l« 
12 br.Û. vÅš, bgh«ikÆ‹ bkh¤j¥ 

òw¥gu¥ig¡ fh©f. [br¥. - 2021]

Ô®î :   r k‰W« h v‹gd Kiwna cUisÆ‹ Mu« 
k‰W« cau« v‹f. 

 ï§F, É£l« d  = 12 br.Û mjhtJ,   

  Mu« r = 6 br.Û 

19cm

6cm6 br.Û

19 br.Û

 bkh¤j cau« h = 25 br.Û

 vdnt, cUisÆ‹ cau«  

= 25 – 6 = 19 br.Û

 bgh«ikÆ‹ bkh¤j¥ 

òw¥gu¥ò = cUisÆ‹ 

tisgu¥ò + miu¡ 

nfhs¤â‹ tisgu¥ò + cUisÆ‹ mo¥gu¥ò

 = 2prh + 2pr2 + pr2 = pr (2h + 3r) r.m

 = 
22
7

6 38 18× × +( )  = 
22
7

6 56 1056× × =

 Mfnt, bgh«ikÆ‹ bkh¤j¥ òw¥gu¥ò 1056 
r.brÛ MF«

3. X® cUis tot¥ Õ¥ghÆ‹ cau« 20 br.Û 

k‰W« mo¥òw Mu« 14 br.Û vÅš mj‹ 

tisgu¥ò k‰W« bkh¤j¥ òw¥gu¥ig¡ 

fh©f.  [Mf°£ - 2022]

Ô®î :  gh®¡f ghlüš vL¤J¡fh£L  7.1
4. mUŸ jdJ FL«g ÉHhÉ‰F 150 eg®fŸ 

j§Ftj‰F xU Tlhu« mik¡»wh®. 

Tlhu¤â‹ mo¥gFâ cUis toÉY« 

nk‰gFâ T«ò toÉY« cŸsJ. xUt® 

j§Ftj‰F 4 r.Û mo¥gFâ gu¥ò« 40 
f.Û fh‰W« njit¥gL»wJ. Tlhu¤âš 

cUisÆ‹ cau« 8 Û vÅš T«ã‹ cau« 

fh©f. [V¥uš - 2023]
Ô®î :  gh®¡f ghlüš vL¤J¡fh£L  7.26
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274  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 8 ➠ òŸËÆaY«  Ãfœjfî« 

10. xU igÆš 5 btŸis k‰W« áy fU¥ò 
gªJfŸ cŸsd. igÆÈUªJ fU¥ò 
gªJ »il¥gj‰fhd ÃfœjfthdJ 
btŸis¥gªJ »il¥gj‰fhd  
Ãfœjfit¥ nghš ïU kl§F vÅš, 
fU¥ò gªJfË‹ v©Â¡ifia¡ fh©f.

Ô®î: igÆYŸs fU¥ò gªJfË‹ v©Â¡if  x·v‹f.

  igÆÈUªJ fU¥ò gªJ vL¡F« Ãfœî A·v‹f.

   n(A) = x
  igÆYŸs bkh¤j gªJfŸ = 5 + x
   n(S) = 5 + x

    P(A) = 
n
n
(
(
A)
S) = 

x
x5 +

 btŸis¥ gªJ vL¡F« Ãfœî ‘B’·v‹f.

   n(B) = 5

    P(B) = 
n
n
( )
( )
B
S

= 
5

5 + x

fz¡»‹go  
x

x5 +
= 2

5
5 +

æ
è
ç

ö
ø
÷x  ⇒

x x
x

( )5
5

+
+

= 2 × 5 

   x = 10
 \ fU¥ò gªJfË‹ v©Â¡if = 10
11. xU khzt‹ ïWâ¤ nj®Éš M§»y« 

k‰W« jÄÊš nj®¢á bgWtj‰fhd 

Ãfœjfî 0.5, x‹¿Y« nj®¢á milahkš 

ïU¥gj‰fhd Ãfœjfî 0.1 M§»y¤ 

nj®Éš nj®¢á miltj‰fhd Ãfœjfî 

0.75 vÅš, jÄœ nj®Éš nj®¢á 

bgWtj‰fhd Ãfœjfî v‹d? 

Ô®î: A v‹gJ jÄÊš nj®î bgW« Ãfœjfî v‹f,
 B v‹gJ M§»y¤âš nj®î bgW« Ãfœjfî 

   P(A) = x v‹f

   bfhL¡f¥g£l P(B) = 0.75
   P (A ∩ B) = 0.5 k‰W« 
   P A BÇ( )  = 0.1
   P A BÇ( )  ⇒ 1 – P (A ∪ B) = 0.1
 ⇒ 1 – 0.1 = P (A ∪ B) ⇒P (A ∪ B) = 0.9
 T£lš nj‰w¥go,
   P (A ∪ B) = P(A) + P(B) – P (A ∩ B)
 ⇒ 0.9 = x + 0.75 – 0.5
 ⇒ 0.9 – 0.75 + 0.5 = x 
 ⇒ x = 1. 4 – 0.75

 ⇒ x = 0.65 ⇒  x = 
65

100
 ⇒           x = 

13
20

 vdnt, jÄÊš nj®î bgw Ãfœjfî 
13
20 .

8. ïu©L Kiwahd gfilfŸ cU£l¥gL« 

bghGJ Kf kâ¥òfË‹ bgU¡fš  
6 Mfnth mšyJ Kf kâ¥òfË‹ 

É¤âahr« 5 Mfnth ïU¥gj‰fhd 

Ãfœjfit¡ fh©f.

Ô®î:  ïU Kiwahd gfilfŸ cU£l¥gL« nghJ 

TWbtË 
 S = { (1, 1) (1, 2), (1, 3), (1, 4), (1, 5), (1, 6),
   (2, 1), (2, 2) (2, 3), (2, 4), (2, 5), (2, 6), 
   (3, 1), (3, 2), (3, 3) (3, 4), (3, 5), (3, 6),
   (4, 1), (4, 2), (4, 3), (4, 4) (4, 5), (4, 6),
   (5, 1), (5, 2), (5, 3), (5, 4), (5, 5) (5, 6),
   (6, 1), (6, 2), (6, 3), (6, 4), (6, 5), (6, 6)}
 n(S) = 36
Kf kâ¥òfË‹ bgU¡fš 6 »il¡F« Ãfœî ‘A’ v‹f.

   A = {(1, 6), (2, 3), (3, 2), (6, 1)}
   n (A) = 4

   P(A) = 
n
n
(
(
A)
S) = 4

36
 Kf kâ¥òfË‹ É¤âahr« 5 Mf ïU¡F« 

Ãfœî ‘B’ v‹f.

   B = {(1, 6),(6, 1)}
   n (B) = 2
 

  P(B) = 
n
n
(
(
B)
S) = 

2
36

   A ∩ B = {(1, 6), (6, 1)}
   n(A ∩ B) = 2

   P(A ∩ B) = n
n

(
( )

A B)
S
Ç = 

2
36

   P(A ∪ B) = P(A) + P(B) – P(A ∩ B)

   P (A ∪ B) = 
4

36
2

36
2

36 36
1
9

+ - =
4

=

 ∴ njitahd Ãfœjfî =
1
9

9. ïu©L FHªijfŸ cŸs xU FL«g¤âš, 

FiwªjJ xU bg©zhtJ ïU¥gj‰fhd 

Ãfœjfit¡ fh©f.

Ô®î:   S = {BB, BG, GB, GG}
   n(S) = 4
 A v‹gJ Fiwªjg£r« xU bg© FHªijíŸs 

FL«g¤â‹ Ãfœjfî v‹f.

 ∴ A = {BG, GB, GG}[xU bg© (m) 2 bg©fŸ]
   n(A) = 3

   P(A) = 
n
n
(A)
(S)  = 

3
4

 xU bg© cŸs FL«g¤J¡fhd Ãfœî
3
4 .
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ãoV nj®î Édh - Éil

1 kâ¥bg©

1. Kjš g¤J gfh v©fË‹ å¢R  [ãoV - 2]
 (m) 9 (M) 20 (ï) 27 (<) 5
 [Éil: (ï) 27]
F¿¥ò:   Kjš 10 gfh v©fŸ

  2, 3, 5, 11, 13, 17, 19, 23, 29
 å¢R = 29 – 2 = 27
2. Kjš ‘n’ ïaš v©fË‹ ruhrÇ  [ãoV - 2]

 (m) 
n n( )+1

2
  (M) 

n
2

 (ï) 
n +1

2    (<) 5 [Éil: (ï) n + 1
2

]

F¿¥ò:  ruhrÇ = 

n n

n
n

2

2

1
2 1

2

( )+

=
+

3. xU ehza¤ij _‹W Kiw R©L« 
nrhjidÆš 3 jiyfŸ mšyJ 3 ó¡fŸ 

»il¡f Ãfœjfî  [ãoV - 4]

 (m) 1
8

 (M) 1
4

 (ï) 3
8

 (<) 1
2

 [Éil: (M) 1
4

]

F¿¥ò:  P (HHH) + P(TTT) = 
1
8

1
8

2
8

1
4

4

+ = =

4. xU Óuhd gfil xU Kiw cU£l¥gL« 
nghJ »il¡F« v©. gfh v© mšyJ gF 

v©zhf ïU¥gj‰fhd Ãfœjfî. [ãoV - 6]

 (m) 1  (M) 0 (ï) 5
6

 (<) 1
6

 

 [Éil: (ï) 5
6

]
F¿¥ò:   S = {1, 2, 3, 4, 5, 6}
   gfh = {2, 3, 5}
   gF = {4,6}

   gfh ∪ gF = 3
6

2
6

5
6

+ =

2 kâ¥bg©fŸ

1. 20 juî¥ òŸËfŸ bfhL¡f¥g£l Étu¤â‹ 

â£lÉy¡f« 6 MF«. x›bthU juî¥ 

òŸËí« 3Mš bgU¡f¥g£lhš »il¡F«. 

juî¥ òŸËfË‹ â£lÉy¡f« k‰W« 

Éy¡f t®¡f¢ ruhrÇ fh©f.  [ãoV - 1]

Ô®î:  â£l Éy¡f« = 3 × 6
  gÇâ = â£l Éy¡f«2  = 54

2. xU òŸË Étu§fË‹  ruhrÇahdJ 25.6 

k‰W« mj‹ khWgh£L¡ bfGthdJ 18.75 

vÅš, mj‹ â£l Éy¡f¤ij¡ fh©f. [ãoV- 3]

Ô®î:  n = 4
  ruhrÇ x  = 25.6, 

khWgh£L¡ bfG, C.V. = 
s
x × 100%

  18.75 = 
s

25 6. × 100 
 ïâÈUªJ, s = 4.8
3. xU juÉ‹ å¢R 13.67 k‰W« Äf¥ bgÇa 

kâ¥ò 70.08 vÅš Äf¢ á¿a kâ¥ig¡ 

fh©f. [ãoV - 4]

Ô®î:   å¢R, R = 13.67
   Äf¥ bgÇa kâ¥ò, L = 70.08
   å¢R, R = L – S
   13.67 = 70.08 – S
   S = 70.08 – 13.67 = 56.41
 vdnt , Äf¢ á¿a kâ¥ò 56.41.

4. bfhL¡f¥g£l gutÈ‹ å¢R fh©f. [ãoV - 5]

taJ 

(tUl§fËš)
16-18 18-20 20-22 22-24 24-26 26-28

MuŠR 

gH§fË‹ 

v©Â¡if

0 4 6 8 2 2

Ô®î:  ï§F Äf¥ bgÇa kâ¥ò L  = 28
  Äf¢ á¿a kâ¥ò S = 18
  å¢R R = L – S
  R = 28 – 18 
   = 10 tUl§fŸ 

5. A k‰W« B M»a ïU É©z¥gjhu®fŸ 

IIT -Æš nr®tj‰fhf¡ fh¤âU¥gt®fŸ. 

ït®fËš A nj®ªbjL¡f¥gLtj‰fhd 

Ãfœjfî 0.5, A k‰W« B ïUtU«  

nj®ªbjL¡f¥gLtj‰fhd Ãfœjfî 

0.3 vÅš, B nj®ªbjL¡f¥gLtj‰fhd 

mâfg£r Ãfœjfî 0.8 vd Ã%ã¡f.

  [ãoV - 6; V¥uš - 2023]
Ô®î:  P(A) = 0.5, P(A∩B) = 0.3
  P(A∪B) ≤ 1 vd m¿nth«.

 P(A) + P(B) – P(A∩ B) ≤ 1
  0.5 + P(B) – 0.3 ≤ 1
  P(B) ≤ 1 – 0.2
  P(B) ≤ 0.8
  vdnt, B nj®ªbjL¡f¥gLtj‰fhd mâfg£r 

Ãfœjfî 0.8 MF«.
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5 kâ¥bg©fŸ

1. tF¥ò¤ nj®Éš khzt®fŸ bg‰w 
kâ¥bg©fŸ ÑnH bfhL¡f¥g£LŸsd. 
mt®fË‹ kâ¥bg©Â‰F¤ â£l 
Éy¡f« fh©f. [ãoV - 1; FRT - 2024]

x 4 6 8 10 12
f 7 3 5 9 5

Ô®î: Cf¢ruhrÇ, A = 8 v‹f.

xi fi di = xi – A fi  di fi  di
2

4 7 –4 –28 112
6 3 –2 –6 12
8 5 0 0 0

10 9 2 18 36
12 5 4 20 80

N = 20 Σfi  di = 4 Σfi  di
2

  
= 240

â£l Éy¡f« s = 
å

- åæ
è
ç

ö
ø
÷

f d f di i i i
2 2

N N

= 
240
29

4
29

2
- æ

è
ç

ö
ø
÷ =

240 29 16
29 29
´ -

´
=

6944
29 29´  2.87

bjhl® Ãfœbt© gutÈ‹ â£l Éy¡f¤âid¡ 

fz¡»Ljš

(i) ruhrÇ Kiw

  â£l Éy¡f« s = å -f x xi i( )2

N
 ï§F, xi  

v‹gJ i-MtJ ïilbtËÆ‹ ika kâ¥ò fi 
v‹gJ i- MtJ ïilbtËÆ‹ Ãfœbt©. 

(ii) vËa Kiw (mšyJ) go Éy¡f Kiw

  fz¡Ñ£il¢ Rygkhf¢ brŒa¡ Ñœ¡f©l 

N¤âu« bfhL¡f¥g£LŸsJ. ï§F, A v‹gJ 

Cf¢ ruhrÇ, xi v‹gJ i -M« ïilbtËÆ‹ 

ika kâ¥ò, nkY« c v‹gJ ïilbtËÆ‹ 

mfy« MF«.

 di=
x

c
i - A

⇒ s = c ×
å

- åæ
è
ç

ö
ø
÷

f d f di i i i
2 2

N N
2. 50 khzt®fŸ cŸs xU tF¥ãš, 28 ng® 

NCC-ÆY«, 28 ng® NSS-Y« k‰W« 10 ng® 

NCC k‰W« NSS-Y« nr®»wh®fŸ. xU 

khzt® rkthŒ¥ò KiwÆš nj®ªbjL¡f¥ 

gL»wh® . mt®

 (i)  NCC -Æš ïUªJ, Mdhš NSS-š 

ïšyhkš

 (ii)  NSS-š ïUªJ, Mdhš NCC-Æš 

ïšyhkš

 (iii)   x‹nw x‹¿š k£L« nr®ªJ  

ïU¥gj‰fhd Ãfœjfîfis¡ fh©f.

 [ãoV - 1 & 4; Hy. - 2023]

Ô®î: bkh¤j khzt®fË‹ v©Â¡if n(S) = 50 .
 A k‰W« B M»ait Kiwna NCC k‰W« 

NSS -Æš nr®ªj khzt®fŸ v‹f.

 n(A) = 28 , n(B) = 30, n(A∩B) =18

 P(A) = 
n
n
(
(
A)
S)

=
28
50

 P(B) = 
n
n
(
(
B)
S)

=
28
50

 P(A∩B) = n
n

(
(

A B)
S)
Ç

=
10
50

(i) NCC Æš nr®ªJ NSS-Æš nruhkš cŸs 

khzt®fis¤ nj®ªbjL¥gj‰fhd 

Ãfœjfî

 P(A ∩ B ) = P(A)P(A ∩ B)=
28
50

10
50

1
5

- =

(ii) NSS -Æš nr®ªJ NCC-Æš nruhkš 

cŸs khzt®fis¤ nj®ªbjL¥gj‰fhd 

Ãfœjfî

 P( A ∩ B) = P(A)P(A ∩ B)=
30
50

10
50

6
25

- =

(iii) VjhtJ x‹¿š k£Lnk nr®ªj 

khztiu¤ nj®ªbjL¥gj‰fhd Ãfœjfî  

P(A k£L« mšyJ B k£L«)

  = P[(A ∩ B ) ∪ P( A ∩ B)]

  = P(A ∩ B ) + P( A ∩ B) =
1
5

6
25

11
25

+ =

(F¿¥ò : (A ∩ B ), ( A ∩ B)M»ait x‹iw 

bah‹W Éy¡F« Ãfœ¢áfŸ)

3. 18, 20, 15, 12, 25 M»at‰¿‹ khWgh£L¡ 

bfGit¡ fh©f. [ãoV - 3]

Ô®î:  xi xi
2

            n = 5

ruhrÇ x  = 
90
5

               = 18

18 324
20 400
15 225
12 144
25 625

Σxi = 90 Σxi
2 = 1718
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σ	=	 S Sx
n

x
n

i i
2 2

- æ
è
ç

ö
ø
÷ = 1718

5
18 3 3 6 3242- = + -.

= 19 6. = 4.43

khWgh£L bfG = s
x

´ = ´100 4 43
18

100% . % = 24.6%

4. xU FL«g¤âš F¿¥ã£l thu¤âš 

c£bfhŸs¥g£l bfhŒah k‰W« 

MuŠR gH§fË‹ v©Â¡iffŸ ÑnH 

bfhL¡f¥g£LŸsd. [ãoV - 4]

bfhŒah 

gH§fË‹ 

v©Â¡if

3 5 6 4 3 5 4

MuŠR 

gH§fË‹ 

v©Â¡if

1 3 7 9 2 6 2

 ï§F vªj gH« Óuhf c£bfhŸs¥g£lJ

Ô®î: KjÈš bfhŒah k‰W« MuŠR gH§fË‹ 

khWgh£L¡ bfGit¤ jÅ¤jÅahf fhznt©L«.

 bfhŒah¥ gH§fË‹ khWgh£L¡ bfG:

 ï§F, n = 7

xi xi
2

ruhrÇ x1 = 4.29
â£l Éy¡f« s1 =

å
- åæ

è
ç

ö
ø
÷

x
n

x
n

i i
2 2

s1 = 
136

7
30
7

2
- æ

è
ç

ö
ø
÷

= 19 43 18 40. .-
1.01

3 3
5 25
6 36
4 16
3 9
5 25
4 16

Σxi   = 0 xi
2
 = 136

bfhŒah¥ gH§fË‹ khWgh£L¡ bfG

 C.V1 = 
s1

1
100 1 01

4 29
100

x
´ = ´% .

.
%

  = 23.54%

MuŠR¥ gH§fË‹ khWgh£L¡ bfG

ï§F, n = 7

xi xi
2

ruhrÇ  x2 = 
30
7  = 4.29

â£l Éy¡f« s2 =

å
- åæ

è
ç

ö
ø
÷

x
n

x
n

i i
2 2

s2 = 
184

7
30
7

2
- æ

è
ç

ö
ø
÷

= 26 29 18 40. .- = 2.81

3 3
5 25
6 36
4 16
3 9
5 25
4 16

Σxi   = 0 xi
2

 = 136

MuŠR¥ gH§fË‹ khWgh£L¡ bfG

C.V2= s2

2
100 2 81

4 29
100

x
´ = ´% .

.
% = 65.50%

C.V1 = 23.54%, C.V.2 = 65.50%. ï§F,  

C.V1 < C.V.2 Mf ïU¥gjhš, MuŠir Él 

bfhŒah¥ gH§fŸ Óuhf c£bfhŸs¥gL»‹wd 

v‹w KoÉ‰F tuyh«.

5. ã‹tU« m£ltizÆš xU gŸËÆ‹ 
g¤jh« tF¥ò khzt®fË‹ cau« k‰W« 
vilfË‹ ruhrÇ k‰W« Éy¡f t®¡f ruhrÇ 
M»a kâ¥òfŸ bfhL¡f¥g£LŸsd. [ãoV - 6]

cau« vil

ruhrÇ 155 br.Û 46.50 ».»

Éy¡f t®¡f¢ 

ruhrÇ
72.25 br.Û2 28.09 ».»2

Ô®î: ïu©L juîfis x¥ãl, KjÈš ïu©o‰F« 

khWgh£L bfG fhz nt©L« ruhrÇ x1  = 155 

br.Û, Éy¡f t®¡f¢ ruhrÇ s1
2 = 72.25 br.Û2

 vdnt â£l Éy¡f« s1 = 8.5

 khWgh£L¡ bfG C.V1 = 
s1

1
100

x
´ %

C.V1= 
8 5
155

100. %´ = 5.48% (cau§fS¡fhdJ)

 ruhrÇ  x2  = 46.50 ».»

 Éy¡f t®¡f¢ ruhrÇ s2
2 = 28.09 ».»2

 â£l Éy¡f« s2 = 5.3 ».»

 khWgh£L¡ bfG C.V2 = 
s2

2
100

x
´ %

C.V2=
5 3

46 50
100.

.
%´ = 11.40% (vilfS¡fhdJ)

C.V1 = 5.48% k‰W« C.V2 = 11.40%
C.V2 > C.V1 v‹gjhš, khzt®fË‹ 

vilahdJ, cau¤ij Él mâf khWgh£Ll‹ 

cŸsJ.
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muR nj®î Édh - Éil

1 kâ¥bg©

gyîŸ bjÇî Édh¡fŸ.

1. “PROBABILITY”v‹w brhšÈ‹ vG¤J 

fËÈUªJ xU vG¤J nj®ªbjL¡f¥ 

gL»wJ. mJ cÆbuG¤J ïšyhkÈU¡f 

Ãfœjfî [m.kh.É - 2019]

 (m) 
1
5  (M) 2

3
 (ï) 1

3
 (<) 

3
5

 [Éil: (M) 2
3

]

F¿¥ò:   S = {P, R, O, B, A, I, L, T, Y}
  V = {A, I, O}

  P (V) = 
3
9 ⇒ P V( )  = 1

3
9

6
9

2
3

- = =

2. xU juÉ‹ â£lÉy¡fkhdJ 5.  x›bthU 
kâ¥igí« 2 -Mš bgU¡»dhš »il¡F« 
òâa juÉ‹ Éy¡ft®¡f¢ ruhrÇahdJ 

  [Hy. - 2019]
 (m) 3 (M) 100 (ï) 10 (<) 225
 [Éil: (M) 100]
F¿¥ò:    s = 5
  x›bthU kâ¥ò« 2 Mš bgU¡f¥g£lhš 

â£l Éy¡fK« 2 Mš tF¡f¥gL«.
  s1 = 5 × 2 = 10
  òâa gÇâ s1

2 = 10 2 = 100
3. F¿¥ã£l juî¥ òŸËfË‹ TLjš k‰W« 

ruhrÇ M»ait Kiwna 407 k‰W« 11 vÅš, 

juî¥ òŸËfË‹ v©Â¡ifahdJ  :

  [V¥uš - 2023]
 (m) 37   (M) 4477 
 (ï) 396   (<) 418 [Éil: (m) 37]

F¿¥ò:   bfhL¡f¥g£lJ : juî¥òŸËfË‹ TLjš 407.
 ruhrÇ 11.
 ∴ juî¥òŸËfË‹ v©Â¡if

 ruhrÇ  = 
juî¥òŸËfË‹ TLjš kâ¥ò

juî¥òŸËfË‹ v©Â¡if

      11 = 
407

juî¥òŸËfË‹ v©Â¡if

 juî¥òŸËfË‹ v©Â¡if = 
407
11

= 37

4. bfhL¡f¥g£l n juîfËš Σ(X – X) = 
 [Hy. - 2023]

 (m) ΣX (M)  X (ï) nX (<) 0
 [Éil: (<) 0]

2 kâ¥bg©fŸ

1. 2, 5, 8, 11, 14, 6, 12 k‰W« 10 M»ait  8 

khzt®fŸ xU khj¤âš go¤j ò¤jf§fË‹ 

v©Â¡if MF«. ï›Étu¤â‰F 

â£lÉy¡f¤ij¡ fh©f. [Qy. - 2019]
Ô®î: Σx =68 ; Σx2 = 690

    s = ∑ − ∑





x
n

x
n

2 2

 ⇒ s = 14 ≅ 3.74

2. xU ehza« ïu©L Kiw R©l¥gL»wJ 

vÅš, rÇahf xU jiy »il¥gj‰fhd 

Ãfœjfî v‹d? [Hy. - 2019]

Ô®î:  n = 4
  A = {HT, TH}

   P (A) = 
2
4

1
2

=

3. xU gfil cU£l¥gL« mnj neu¤âš 

xU ehzaK« R©l¥gL»wJ. gfilÆš 

x‰iw¥gil v© »il¥gj‰F«, 

ehza¤âš jiy »il¥gj‰Fkhd 

Ãfœjfit¡ fh©f. [br¥. - 2021; #]‹ - 2023]

Ô®î: 
1

2

3

4

5

6

H

H

H

H

H

H

T

T

T

T

T

T

Die

Outcomes

Coin

ÉisîfŸ

gfil
ehza«

 TWbtË, S = { 1H, 1T, 2H, 2T, 3H, 3T, 4H, 
 4T, 5H, 5T, 6H, 6T};

   n(S) = 12
 A MdJ x‰iw¥gil v© k‰W« jiy¡ 

»il¥gj‰fhd Ãfœ¢á v‹f.
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   A = {1H, 3H, 5H}; n(A) = 3

   P(A) = 
n
n
( )
( )
A
S

= =3
12

1
4

4. ïu©L ehza§fŸ x‹whf¢ 

R©l¥gL»‹wd. ïu©L ehza§fËY« 

bt›ntW Kf§fŸ »il¥gj‰fhd 

Ãfœjfî v‹d? [nk - 2022]

Ô®î: gh®¡f ghlüš vL¤J¡fh£L 8.20
5. juÉ‹ ruhrÇahdJ 25.6 k‰W« mj‹ 

khWgh£L¡ bfGthdJ 18.75 vÅš, mj‹ 

â£l Éy¡f¤ij¡ fh©f.  [Hy. - 2023]

Ô®î: gh®¡f ghlüš vL¤J¡fh£L 8.15
6. P(A) = 0.37, P(B) = 0.42, P(A∩B) = 0.09 vÅš 

P(A∪B) -I¡ fh©f.  [Hy. - 2023; FRT - 2024]

Ô®î: gh®¡f ghlüš vL¤J¡fh£L 8.25
7. bfhL¡f¥g£l juî¥ òŸËfS¡F å¢R 

k‰W« å¢R¡bfG M»at‰iw¡ fh©f:  

25, 67, 48, 53, 18, 39, 44. [FRT - 2024]

Ô®î: gh®¡f ghlüš vL¤J¡fh£L 8.1

5 kâ¥bg©fŸ

1. Úy Ãw« k‰W« rh«gš Ãw« bfh©l ïU 

gfilfŸ xnu neu¤âš cU£l¥gL»‹wd. 

ïj‹ mid¤J Éisîfisí« vGJf. 

gfilfË‹ ÛJ ÉG« v©fË‹ TLjš 

ÑœtUkhW »il¡f Ãfœjfî v‹d?

  (i) 8 (ii) 13 (iii) 12-¡F¢ rkkhfî« mij Él 

Fiwthfî« [m.kh.É - 2019]

Ô®î: S = { (1, 1), (1, 2), (1, 3), (1, 4), (1, 5), (1, 6),  
(2, 1), (2, 2), (2, 3), (2, 4), (2, 5), (2, 6),  
(3, 1), (3, 2), (3, 3), (3, 4), (3, 5), (3, 6), 
(4, 1), (4, 2), (4, 3), (4, 4), (4, 5), (4, 6), 
(5, 1), (5, 2), (5, 3), (5, 4), (5, 5), (5, 6), 
(6, 1), (6, 2), (6, 3), (6, 4), (6, 5), (6, 6)}

 (i)  TLjš 8 = {(2, 6), (3, 5), (4, 4), (5, 3), (6, 2)}

   P(TLjš 8) = 5
36

 (ii) TLjš 13 = {}
   P(TLjš 13) = 0
 (iii)  2-¡F¢ rkkhfî« mij Él  

Fiwthfî« = S
         P(12-¡F¢ rkkhfî« mij Él Fiwthfî«)

     = 
36
36  = 1

2. ïu©L gfilfŸ cU£l¥gL»‹wd. 
ïu©L Kf kâ¥òfS« rkkhf ïU¡f 
mšyJ Kf kâ¥òfË‹ TLjš 4 Mf 
ïU¥gj‰fhd Ãfœjfit¡ fh©f.

  [Hy. - 2019; FRT - 2024]
Ô®î: ïu©L gfilfŸ x‹whf cU£l¥gL« bghGJ 

mj‹ TWbtËÆš 6 × 6 = 36 cW¥òfŸ 

ïU¡F«. vdnt

  n(S) = 36
 A -MdJ ïu©L gfilfËY« xnu Kf 

kâ¥òfŸ k‰W« B -MdJ ïu©L gfilfË‹ 

Kf kâ¥òfË‹ TLjš 4-Mf »il¡f¥bgW« 

Ãfœ¢áfŸ v‹f.

 vdnt, A = {(1,1),(2,2),(3,3),(4,4),(5,5),(6,6)}
  B = {(1,3),(2,2),(3,1)}
 Mfnt, A ∩ B = {(2,2)}
 vdnt, n(A) = 6, n(B) = 3, n(AB) = 1

  P(A) = 
n
n
(
(
A)
S)

=
6

36
⇒ P(B) = 

n
n
(
(
B)
S)

=
3

36

  P(A∩B) = 
n

n
A B

S
Ç( )

( )
=

1
36

 vdnt, P (xnu Kf kâ¥òfŸ mšyJ Kf 

kâ¥òfË‹ TLjš  4 »il¡f) = P(A∪ B)
 P(A∪ B) = P(A) + P(B) – P (A∩B).

   = 
6

36
3

36
1
36

8
36

2
9

+ - = =

 vdnt, njitahd Ãfœjfî 
2
9

 MF«.

3. bfhL¡f¥g£LŸs Étu§fË‹ â£l 

Éy¡f« fh©f. [Hy. - 2019]

x 10 15 18 20 25
f 3 2 5 8 2

Ô®î: vL¤J¡ bfhŸs¥g£l ruhrÇ, A = 18

xi fi di = xi – A fi  di fi  di
2

10 3 –8 –24 192
15 2 –3 –6 18
18 5 0 0 0
20 8 2 16 32
25 2 7 14 98

N = 20 Σfi  di = 0 Σfi  di
2
  

= 340

â£l Éy¡f« s = å
- åæ

è
ç

ö
ø
÷

f d f di i i i
2 2

N N

vL¤J¡ bfhŸs¥g£l ruhrÇ = 340
20

0- = 17 ≈ 4.12

www.surabooks.com

enquiry@surabooks.com Ph: 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om



280  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 8 ➠ òŸËÆaY«  Ãfœjfî« 

4. ïu©L gfilfŸ cU£l¥gL»‹wd. 

»il¡f¥ bgW« Kf kâ¥òfË‹ TLjš 

(i) 4 -¡F¢ rkkhf (ii) 10 -I Él mâfkhf 

(iii) 13 -I Él¡ Fiwthf ïU¥gj‰fhd 

Ãfœjfî fh©f. [br¥. - 2021]

Ô®î:  ïu©L gfilfŸ cU£l¥gL«bghGJ, 

TWbtËahdJ

 S = {  (1, 1), (1, 2), (1, 3), (1, 4), (1, 5), (1, 6) (2, 
1), (2, 2), (2, 3), (2, 4), (2, 5), (2, 6) (3, 1), 
(3, 2), (3, 3),  
(3, 4), (3, 5), (3, 6) (4, 1), (4, 2), (4, 3), (4, 
4), (4, 5), (4, 6) (5, 1), (5, 2), (5, 3), (5, 4), 
(5, 5), (5, 6)  
(6, 1), (6, 2), (6, 3), (6, 4), (6, 5), (6, 6) }; 

 vdnt, n (S) = 36
 (i)  A MdJ Kf kâ¥òfË‹ TLjš 4-Mf 

ïU¥gj‰fhd Ãfœ¢á v‹f.

  A = {(1, 3), (2, 2), (3, 1)}; n(A) = 3.
  Kfkâ¥òfË‹ TLjš 4 »il¥gj‰fhd  

 ÃfœjfthdJ P(A) =  
n
n
( )
( )
A
S

= =3
36

1
12

 (ii)   B MdJ Kf kâ¥òfË‹ TLjš 10-I 

Él bgÇa v©zhf ïU¥gj‰fhd Ãfœ¢á 

v‹f.

  B = {(5, 6), (6, 5), (6, 6)}; n(B) = 3
  TLjš 10 I Él bgÇjhf »il¥gj‰fhd  

 ÃfœjfthdJ P(B) = 
n
n
( )
( )
B
S

= =3
36

1
12

 (iii)   C MdJ Kf kâ¥òfË‹ TLjš 13-I 

Él Fiwthd ïU¥gj‰fhd Ãfœ¢á v‹f. 

vdnt C = S.
  Mfnt, n(C) = n(S) = 36
 Mifahš, Kf kâ¥òfË‹ TLjš 13 -I Él¡ 

Fiwthdjhf ïU¥gj‰fhd Ãfœjfî

 P(C) = 
n
n
( )
( )
C
S

= =36
36

1. 

5. 50 khzt®fŸ cŸs xU tF¥ãš, 28 
ng® NCCÆY« 30 ng® NSS-Y« k‰W« 
18  ng® NCC k‰W« NSSY« nr®»wh®fŸ. 

xU khzt® rkthŒ¥ò KiwÆY« 

nj®ªbjL¡f¥gL»wh®. mt®

 (i)  NCC -Æš ïUªJ, Mdhš NSS-š 

ïšyhkš

 (ii)  NSS -Æš ïUªJ, Mdhš NCC-š 

ïšyhkš

 (iii)  x‹nw x‹¿š k£L« nr®ªJ 

ïU¥gj‰fhd Ãfœjfîfis¡ fh©f.

 [nk - 2022]

Ô®î: gh®¡f ghlüš vL¤J¡fh£L 8.31

TLjš Édh¡fŸ

1. 30, 80, 60, 70, 20, 40, 50 ït‰¿‹ 

â£lÉy¡f« fh©f.

Ô®î: x x2

σ	=	 S Sx
n

x
n

2 2

− 





= 20300
7

350
7

2
− 





= 400 = 20

30  900
 80 6400
 60 3600
 70 4900
 20  400
 40 1600
 50 2500

Σx = 350 Σx2 = 20300

2. 5, 10, 15, 20, 25  v‹w v©fË‹ â£lÉy¡f« 
fh©. nkY« 3 v‹w v©iz x›bthU 
juîl‹ T£l»il¡F« v©fË‹ 

â£lÉy¡f« fh©.

Ô®î:  
x d′ = x − 15

5 d′2

5 –2 4
10 –1 1
15 0 0
20 1 1
25 2 4

Σd = 0 Σd′2 = 10

   x  = 
Sx
n  = 

75
5  = 15

   d¢ = 
x x

c
−

 = 
x

c
− A

  A v‹gJ Cf¢ruhrÇ, C v‹gJ bghJ¡ fhuÂ

 ï§F  A = 15, C = 5

	 		 σ		 =	
Σ ′ Σ ′d

n
d
n

c
2 2






 − 





×

   = 
10
5

0− × c  =  2 5´  =  5 2

  3 I x›bthU juîl‹ T£l¡ »il¥gJ 8, 13, 18, 
23, 28 v‹w òâa kâ¥òfŸ
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x d′ = 
x − 18

5 d′2 ∴σ	= Σ ′ Σ ′d
n

d
n

c
2 2






 − 





×

 = 10
5

0 5− ×

 = 2 5´  = 5 2
â£lÉy¡f« 

khwÉšiy

∴ xU v©iz 

T£odhnyh, 

fÊ¤jhnyh 

â£lÉy¡f« khwhJ

8 –2 4
13 –1 1
18 0 0
23 1 1
28 2 4

Σd¢ = 0 Σd¢2 = 10

3. 5 khzt®fŸ 50 kâ¥bg© nj®Éš vL¤j 

kâ¥bg©fŸ 20, 25, 30, 35, 40 mt‰¿‹ 

â£lÉy¡f« fh©. kâ¥bg©fis  

100-¡F kh‰w« brŒjhš òâa v©fË‹ 

â£lÉy¡f« fh©. 

Ô®î:  Cf¢rhurÇ A = 30

                     C = 5

x d¢ = 
x − 30

5 d¢2

20 –2 4
25 –1 1
30 0 0
35 1 1
40 2 4

Σd¢ = 0 Σd¢2 = 10

	 		 σ		 =	
Σ ′ Σ ′d

n
d
n

c
2 2






 − 





×

   
 = 10

5
0 5− ×

    = 2 5´  = 5 2

  kâ¥bg©fis 100¡F kh‰w« brŒjhš 

x›bthU kâ¥bg©izí« 2 Mš bgU¡f 

nt©L«. \òâa kâ¥òfŸ 40, 50, 60, 70, 80. 

  A = 60, C = 10 v‹f.

x d′ = 
x − 60

10
d′2 σ	= Σ ′ Σ ′d

n
d
n

c
2 2






 − 





×

=
10
5

0 10− × = 2 10´

= 10 2
∴ òâa â£lÉy¡f«, 

Kjš â£lÉy¡f¤ij 2 
Mš bgU¡f¡ »il¡»wJ.

40 –2 4
50 –1 1
60 0 0
70 1 1

80 2 4

4. Σx = 99, n = 9, Σ(x – 10)2 = 79vÅš, (i) Σx2 (ii) 
Σ(x – x–)2 I¡ fh©f.

Ô®î:  n	=	9,	Σx  = 99, x  = 
Sx
n

 = 
99
9  = 11

	 	Σ(x – 10)2 = 79 

	 Σx2 – 20x + 100 = 79 
	 Σx2	–	20Σx + 100 × 9 = 79
	 Σx2 – 20 × 99 + 900 = 79
	 		 	 	Σx2 = 79 + 1980 – 900 
      = 1159
	 		 	Σ(x – x–)2	 =	 Σ(x – 11)2

	 		 	 	 	 =	 Σ(x2 – 22x + 121)
	 		 	 	 	 =	 Σx2	–	22Σx+121 × 9
      = 1159 – 22×99+ 1089 
      = 70
  ∴							Σx2 =	1159,	Σ(x – x–)2 = 70
5. 16, 13, 17, 21, 18 v‹w kâ¥òfË‹ 

khWgh£L¡ bfGit¡ fh©.

Ô®î: ruhrÇ x = 
16 13 17 21 18

5
+ + + +

 = 
85
5  = 17

x d = x – 17 d2

16 –1 1
13 –4 16
17 0 0
21 4 16
18 1 1

Σd = 0 Σd2 = 34

	 	σ	=	
Sd

n

2

   = 
34
5  

= 6 8.  = 2.61

  khWgh£L¡ bfG

   CV = σ
x
×100   = 2 61

17
100.

´  = 15.35%
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6. xU Étu¤â‹ khWgh£L¡ bfG 69%, 
â£lÉy¡f« 15.6 vÅš, ruhrÇia¡ fh©.

Ô®î:  CV  = 
σ
x
×100  

 ⇒ x = 
σ

CV
×100

   xx = 
15 6
6 9

100.
.

´  = 22.6

7. xU Étu¤â‹ S.D 21.2, ruhrÇ 36.6 mj‹ 

khWgh£l¡ bfG fh©f. 

Ô®î:  σ	 =	 21.2,	x– = 36.6

    CV = σ
x
×100  = 21 2

36 6
100.

.
´  = 57.92%

8. FG A 50 20 10 30 30
FG B 40 60 20 20 10

  vªj FG mâf Ó®ik¤j‹ik 

bfh©LŸsJ.

Ô®î: 

FG A
x1 d1 = x – 28 d1

2

50 22 484
20 –8 64
10 –18 324
30 2 4
30 2 4

140 Σd = 0 880

    x–1 = 
140

5   = 28

  
	 σ1 = 

Sd
n

2

 = 
880

5  = 176 = 13.27

 
  CV1 = 

σ1

1
100

x
×

 
  CV1 = 

13 27
28

100.
´  = 47.39%

FG B

x2 d2 = x – 30 d2

40 10 100

60 30 900

20 –10 100

20 –10 100

10 –20 400

150 Σd = 0 1600

    x–2  = 
150

5   = 30

  
	 σ2  = 

Sd
n

2

  = 1600
5

     = 320  = 17.89   
CV1 = σ2

2
100

x
×

   CV2 = 17 89
30

100.
´  = 59.63%

  ∴ FG A mâf Ó®ik¤ j‹ik bfh©LŸsJ.
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myF¤ nj®î
 neu« : 45 ÃÄl§fŸ         kâ¥bg© : 25

                                  ãÇî - m (5 × 1 = 5)

1. ÑnH bfhL¡f¥g£litfËš vJ gutš msit ïšiy

 (m) å¢R    (M) â£lÉy¡f«

 (ï) T£L¢ruhrÇ  (<) Éy¡f t®¡f ruhrÇ

2. xU juÉ‹ ruhrÇ k‰W« khWgh£L¡ bfG Kiwna 4 k‰W« 87.5% vÅš â£lÉy¡fkhdJ

 (m) 3.5 (m) 3  (ï) 4.5  (<) 2.5

3. xU ò¤jf¤âÈUªJ rkthŒ¥ò KiwÆš xU g¡f« nj®ªbjL¡f¥gL»wJ. mªj¥ g¡f v©Â‹ x‹wh« 

ïl kâ¥ghdJ 7 I Él Fiwthf ïU¥gj‰fhd ÃfœjfthdJ

 (m) 
3

10  (M) 
7

10  (ï)  
3
9  (<) 

7
9

4. fky« FY¡fš ngh£oÆš fyªJ bfh©lhŸ. m§F bkh¤j« 135 Ó£LfŸ É‰f¥g£ld. fky« bt‰¿ 

bgWtj‰fhd thŒ¥ò 
1
9

 vÅš, fky« th§»a Ó£LfË‹ v©Â¡if.

 (m) 5 (M) 10  (ï) 15  (<) 20

5. xU gz¥igÆš `2000 neh£LfŸ 10 «, `500 neh£LfŸ 15 «  `200 neh£LfŸ 25 « cŸsd. xU ne-

h£L rkthŒ¥ò KiwÆš vL¡f¥gL»‹wJ vÅš, mªj neh£L  `500 neh£lhfnth mšyJ `200 neh£lhf 

ïU¥gj‰fhd Ãfœjfî v‹d?

 (m) 
1
5  (M) 

3
10  (ï) 

2
3   (<) 

4
5

     ãÇî - M (5 × 2 = 10)

1. xU juÉ‹ å¢R k‰W« Äf¢ á¿a kâ¥ò M»ad Kiwna 36.8 k‰W« 13.4 vÅš, Äf¥bgÇa kâ¥ig¡ 

fh©f.

2. 8 khzt®fŸ xU ehËš å£L¥ghl¤ij Ko¥gj‰F vL¤J¡ bfhŸS« fhy msîfŸ (ÃÄl§fËš) 

ã‹tUkhW bfhL¡f¥g£LŸsJ. 38, 40, 47, 44, 46, 43, 49, 53. ï¤juÉ‹ khWgh£L¡ bfGit¡ fh©f.

3. xU ehza« _‹W Kiw R©l¥gL»wJ. ïu©L mL¤jL¤j ó¡fŸ »il¥gj‰fhd Ãœjfî v‹d?

4. bršáaÌš F¿¡f¥g£l bt¥gÃiy juÉ‹ â£lÉy¡fkhdJ 5. ïªj bt¥gÃiy juit ~ghu‹ë£ Mf 

kh‰W« bghGJ »il¡F« juÉ‹ Éy¡f t®¡f¢ ruhrÇia¡ fh©f.

5. ïu©L Kiwahd gfilfŸ cU£l¥gL«nghJ Kf kâ¥òfËš bgU¡fš 6 Mfnth mšyJ Kf 

kâ¥òfË‹ É¤âahr« 5 Mfnth ïU¥gj‰fhd Ãfœjfit¡ fh©f.

   ãÇî - ï (2 × 5 = 10)
1. itu° fhŒ¢riy¥ g‰¿ fU¤J¡ fÂ¥ãš, ghâ¡f¥g£l k¡fË‹ v©Â¡if ÑnH bfhL¡f¥g£LŸsJ

taJ 

(tUl§fËš)

0 - 
10

10-
20

20-
30

30-
40

40-
50

50-
60

60-
70

ghâ¡f¥g£l 

k¡fË‹ 

v©Â¡if

3 5 16 18 12 7 4

 ï¤juÉ‹ â£lÉy¡f« fh©f.
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2. xU Ãfœbt© gutš ÑnH bfhL¡f¥g£LŸsJ.

x k 2k 3k 4k 5k 6k
f 2 1 1 1 1 1

m£ltizÆš, k xU Äif KG. Éy¡ft®¡f¢ ruhrÇahdJ 160 vÅš, k ‹ kâ¥ig¡ fh©f. 

ÉilfŸ

ãÇî - m

1. (ï) T£L¢ruhrÇ

2. (m) 3.5

3. (M) 
7

10

4. (ï) 15

5. (<) 4
5

ãÇî - M

1. gh®¡f : gÆ‰á v© 8.1, Édh v©.6

2. gh®¡f : gÆ‰á v© 8.2, Édh v©.6

3. gh®¡f : gÆ‰á v© 8.3, Édh v©.4

4. gh®¡f : gÆ‰á myF¥ gÆ‰á 8 Édh v©.4

5. gh®¡f : gÆ‰á myF¥ gÆ‰á 8 Édh v©.8

ãÇî - ï

1. gh®¡f : gÆ‰á v©. 8.1, Édh v©.11

2. gh®¡f : gÆ‰á myF¥ gÆ‰á 8 Édh v©.3
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10M«

tF¥ò

fhy msî : 3.00 kÂ neu«]      [bkh¤j kâ¥bg©fŸ : 100

gâî v©.
cldo¤ nj®î - #]‹ - 2023

PART - III
fÂj« (ÉilfSl‹) 

m¿îiufŸ :  (1)  mid¤J Édh¡fS« rÇahf m¢R¥ gâth» cŸsjh v‹gjid rÇgh®¤J¡ bfhŸsî«. 

m¢R¥gâÉš FiwÆU¥ã‹ miw¡ f©fhÂ¥ghsÇl« cldoahf bjÇÉ¡fî«.

 (2)  Úy« mšyJ fU¥ò  ikÆid  k£Lnk vGJtj‰F« mo¡nfhoLtj‰F« ga‹gL¤j nt©L«. 

gl§fŸ tiutj‰F bg‹áš ga‹gL¤jî«.   

F¿¥ò : ï›Édh¤jhŸ eh‹F gFâfis bfh©lJ.

gFâ - I
F¿¥ò :  (i) mid¤J Édh¡fS¡F« ÉilaË¡fî«

 (ii)  bfhL¡f¥g£LŸs kh‰W ÉilfËš Äfî« V‰òila ÉilÆid nj®ªbjL¤J¡ F¿p£Ll‹ 

ÉilÆidí« nr®¤J vGjî«. 14 × 1 = 14.

1. A = {1, 2, 3, 4, 5} -ÈUªJ B v‹w fz¤â‰F 1024 cwîfŸ cŸsJ vÅš B -š cŸs cW¥òfË‹ 

v©Â¡if :

 (m) 3 (M) 2 (ï) 4 (<) 8
2. 74k ≡ _____ (k£L 100)

 (m) 1 (M) 2 (ï) 3  (<) 4

3.  1
2

1
6

1
10

1
14

, , ,  ... v‹w bjhl®tÇirÆ‹ mL¤j cW¥ò :

 (m) 
1

15  (M) 
1

16  (ï) 
1

18
 (<) 

1
20

4. Ñœ¡f©lt‰WŸ vJ y2 + 1
2y

 -¡F¢ rk« ïšiy.

 (m) 
y

y

4

2
1+

 (M) y
y

+æ
èç

ö
ø÷

1 2
 (ï) y

y
−





+1 2
2

 (<) y
y

+





1 2

–2

5. xU neÇa rk‹gh£o‹ tiugl« xU ........... MF«.

 (m)  ne®¡nfhL (M) t£l« (ï)  gutisa« (<) mâ gutisa« 

6. DABC -Æš DE || BC, AB = 3.6 br.Û. AC  = 2.4 br.Û. k‰W« AD = 2.1 br.Û. vÅš,  AE -Æ‹ Ús« :

 (m) 1.4 br.Û. (M) 1.8 br.Û. (ï) 1.2 br.Û.  (<) 1.05 br.Û 

7. t£l¤â‹ btË¥òw òŸËÆÈUªJ t£l¤â‰F v¤jid bjhLnfhLfŸ tiuayh«?

 (m)  x‹W   (M) ïu©L 
 (ï) Kot‰w v©Â¡if  (<) ó{Ía«

8. x = 11 vd¡ bfhL¡f¥g£l ne®nfh£o‹ rk‹ghlhdJ :

 (m) X - m¢R¡F ïiz  (M) Y - m¢R¡F ïiz

 (ï) Mâ¥òŸË tÊ¢ bršY«  (<) (0,11) v‹w òŸË tÊ¢ bršY«

[285]
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9. nfh£L¤J©L PQ Æ‹ rhŒî 
1
3

 vÅš, PQ -¡F br§F¤jhd ïU rk bt£oÆ‹ rhŒî _______.

 (m) 3  (M) − 3 (ï) 
1
3

 (<) 0

10. tanθcosec2 θ – tan θ ‹ kâ¥ò :

 (m) sec θ (M) cot2 θ (ï) sin θ (<) cot θ
11. X® miu¡ nfhs¤â‹ bkh¤j¥ gu¥ò mj‹ Mu¤âDila t®¡f¤â‹_____kl§fhF«.

 (m) π  (M) 4p  (ï) 3p  (<) 2p

12. 15 br.Û cauK« 16 br.Û É£lK« bfh©l xU ne®t£l¡ T«ã‹ tisgu¥ò :

 (m) 60p r.br.Û  (M) 68p r.br.Û (ï) 120p r.br.Û (<) 136p r.br.Û

13. 8, 8, 8, 8, 8, . . . 8 M»a juÉ‹ å¢R  :

 (m) 0  (M) 1  (ï) 8  (<) 3
14. p át¥ò, q Úy, r g¢ir Ãw¡ THh§f‰fŸ cŸs xU FLitÆš ïUªJ xU át¥ò THh§fš vL¥gj‰fhd 

ÃfœjfthdJ :

 (m)  
q

p q r+ +
 (M) 

p
p q r+ +

 (ï) 
p q

p q r
+

+ +
 (<) 

p r
p q r

+
+ +

gFâ - II
F¿¥ò :   vitnaD« 10 Édh¡fS¡F ÉilaË¡fî«. Édh v© 28 ¡F f£lhakhf ÉilaË¡fî«. 

 10 × 2 = 20

15. R v‹w xU cwî {(x, y) /y = x + 3, x ∈{0, 1, 2, 3, 4, 5}} vd¡ bfhL¡f¥g£LŸsJ. ïj‹ kâ¥gf¤ijí«, 

å¢rf¤ijí« f©l¿f.

16. f(x) = x − 6, g(x) = x2  vÅš fog = gof  v‹gJ rÇah vd nrhâ¡f.

17. Kjš 10 ïaš v©fshš ÛâÆ‹¿ tFgl¡Toa á¿a v© vJ?

18. 9, 3, 1,… v‹w bgU¡F¤ bjhl® tÇirÆ‹ 8-tJ cW¥ig¡ fh©f.

19. 15x2 + 11x + 2 = 0 v‹w ïUgo¢ rk‹ghLfË‹ _y§fË‹ j‹ikia¡ TWf.

20. A = 

5 2 2

17 0 7 5
2

8 3 1

−



















.  vÅš, (AT)T = A v‹gjid¢ rÇgh®¡f.

21. DABC -Æš AB = 4 br.Û, AC = 6 br.Û, BD = 1.6 br.Û. k‰W« CD = 2.4 br.Û. vÅš AD MdJ  

∠A-Æ‹ ïUrkbt£o MFkh vd¢ nrhâ¡fî«.

22. (5, 5 ) k‰W« Mâ¥òŸË M»a  òŸËfis ïiz¡F« ne®¡nfh£o‹ rhŒit¡ fh©f.

23. tan2 q − sin2 q = tan2q sin2q v‹gij Ã%ã¡fî«.

24. 88 r.br.Û tisgu¥òila xU ne®t£l cUisÆ‹ cau« 14 br.Û vÅš, cUisÆ‹ É£l« fh©f.

25. xU ne®t£l¡ T«ã‹ fd msî 11088 f.br.Û. MF«. T«ã‹ cau« 24 br.Û. vÅš, mj‹ Mu« fh©f.

26. Kjš 21 ïaš v©fË‹ â£lÉy¡f¤ij¡ fh©f.

27. xU gfil cU£l¥gL« mnj neu¤âš xU ehzaK« R©l¥gL»wJ. gfilÆš x‰iw¥gil v© 

»il¥gj‰F«, ehza¤âš jiy »il¥gj‰Fkhd Ãfœjfit¡ fh©f.

28. 3x − 7y = 12 v‹w ne®¡nfh£o‰F ïizahfî« (6, 4). v‹w òŸËtÊ¢ brštJkhd ne®¡nfh£o‹ 

rk‹gh£il¡ fh©f. 
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gFâ - III
F¿¥ò :   vitnaD« 10 Édh¡fS¡F ÉilaË¡fî«. Édh v©. 42 ¡F f£lhakhf ÉilaË¡fî«.

 10 × 5 = 50

29. A={x ∈W |x < 2}, B = {x ∈N |1 < x ≤ 4} k‰W«  C = {3, 5}vÅš A × (B∪C) =(A × B)∪(A × C) v‹gij 

rÇgh®¡f.

30. 3 + 33 + 333 + ..... n  cW¥òfŸ tiu v‹w bjhl® tÇirÆ‹ TLjš fh©f.

31. nufhÉl« 10 br.Û, 11 br.Û, 12 br.Û,… 24 br.Û v‹w g¡f msîŸs 15 rJu tot t©z¡ fh»j§fŸ 

cŸsd. ïªj t©z¡ fh»j§fis¡ bfh©L v›tsî gu¥ig mil¤J my§fÇ¡f Koí«.

32. 3x – 2y + z = 2 , 2x + 3y – z = 5,x + y + z = 6 v‹w _‹W kh¿fËš mikªj neÇa rk‹gh£L 

bjhF¥ãid¤ Ô®¡f.

33. 121x4 – 198x3 – 183x2 + 216x + 144 v‹w gšYW¥ò¡ nfhitÆ‹ t®¡f _y¤ij tF¤jš KiwÆš 

fh©f.

34. A = 
3 1
1 2−







 vÅš A2 – 5A + 7I2 = 0 vd ÃWîf.

35. ãjhfu° nj‰w¤ij vGâ Ã%ã¡f.

36. (–9, –2), (–8, –4), (2, 2) k‰W« (1, –3) M»a òŸËfis Kidfshf¡ bfh©l eh‰fu¤â‹ gu¥ig¡ 

fh©f.

37. A(–4, 2) k‰W« B(6, –4) v‹w òŸËfis ïiz¡F« ika¡ F¤J¡nfh£o‹ rk‹gh£il¡ fh©f.

38. 1
1

1
1

2+
−

+ −
+

=sin
sin

sin
sin

secθ
θ

θ
θ

θ  v‹gij Ã%ã¡fî«.

39. 16 br.Û MuKŸs X® cnyhf¥gªJ, cU¡f¥g£L 2 br.Û MuKŸs áW gªJfsh¡f¥g£lhš, v¤jid 

gªJfŸ »il¡F«? 
40. 24, 26, 33, 37, 29, 31 M»at‰¿‹ khWgh£L¡ bfGit¡ fh©f.

41. ïu©L gfilfŸ xU Kiw cU£l¥gL»‹wd. Kjš gfilÆš Kf kâ¥ò ïu£il¥gil v© mšyJ Kf 

kâ¥òfË‹ TLjš 8 Mf¡ »il¥gj‰fhd Ãfœjfit¡ fh©f.

42. ïU f¥gšfŸ fy§fiu És¡f¤â‹ ïU g¡f§fËY« flÈš gaz« brŒ»‹wd. ïU f¥gšfËÈUªJ 

fy§fiu És¡f¤â‹ c¢áÆ‹ V‰w¡nfhz§fŸ Kiwna 30° k‰W« 45° MF«. fy§fiu És¡f¤â‹ 

cau« 200 Û vÅš, ïU f¥gšfS¡F ïilna cŸs bjhiyit¡ fh©f. ( 3  =1.732 )
gFâ - IV

F¿¥ò : mid¤J Édh¡fS¡F« ÉilaË¡fî«. 2 × 8 = 16

43. (m)  bfhL¡f¥g£l K¡nfhz« PQR -¡F x¤j g¡f§fË‹ É»j«  
3
5

 vd mikíkhW xU tobth¤j 

K¡nfhz« tiuf. (msî fhuÂ  
3
5

 < 1) 
(mšyJ)

 (M)  5 br.Û. MuKŸs t£l¤â‹ ika¤âÈUªJ 10 br.Û. bjhiyÉYŸs òŸËÆÈUªJ t£l¤â‰F 

ïu©L bjhLnfhLfŸ tiuaî«. nkY« bjhLnfh£o‹ Ús§fis¡ fz¡»Lf.

44. (m)  y = 
1
2 x v‹w neÇa rk‹gh£o‹ rh®ã‹ tiugl« tiuf. É»jrk kh¿Èia milahs« f©L, 

mjid tiugl¤Jl‹ rÇgh®¡f . nkY« (i) x = 9 vÅš y I¡ fh©f. (ii) y = 7.5 vÅš x -I¡ 

fh©f.

(mšyJ)
(M) y = x2 – 4 v‹w  tiugl« tiuªJ, mjid¥ ga‹gL¤â x2 – x – 12 = 0 v‹w rk‹gh£il¤ 

Ô®¡fî«.
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ÉilfŸ

gFâ - I

1. (M) 2

2. (m) 1

3. (ï) 1
18

4. (M) y
y

+æ
èç

ö
ø÷

1 2
 

5. (m) ne®¡nfhL

6. (m) 1.4 br.Û 

7. (M) ïu©L

8. (M) Y m¢R¡F ïiz

9. (M) − 3

10. (<) cot θ

11. (ï) 3 π

12. (<) 136π r.br.Û

13. (m) 0

14. (M) p
p q r+ +

gFâ - II

15.  R = {(x, y) /y = x + 3} k‰W« x ∈{0, 1, 2, 3, 4, 5} vd¡ bfhL¡f¥g£LŸsd.

 x = 0 vÅš, y = 0 + 3 = 3 [ y = x + 3]
  x = 1 vÅš, y = 1 + 3 = 4
 x = 2 vÅš, y = 2 + 3 = 5
 x = 3 vÅš, y = 3 + 3 = 6
 x = 4 vÅš, y = 4 + 3 = 7
 x = 5 vÅš, y = 5 + 3 = 8
  ∴ R ={(0, 3),(1, 4),(2, 5),(3, 6),(4, 7), (5, 8)}
 ∴ Rï‹ kâ¥gf« = {0, 1, 2, 3, 4, 5}   [R ïš cŸs všyh Kjš cW¥ò] 

 R ï‹ å¢rf« = {3, 4, 5, 6, 7, 8}    [R ïš cŸs všyh ïu©lh« cW¥ò]

16.   f(x) = x − 6, g(x) = x2

  fog(x) = f(g(x)) = f(x2) [ g (x) = x2]

   = x2 – 6 ...(1)

  [ï§F f(x) = x – 6ïš, x I  x2 vd kh‰w]  
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  gof (x) = g(f(x)) = g(x – 6)  [ f (x) = x – 6]

   = (x – 6)2 [ï§F g(x) = x2ïš, x I x – 6 vd kh‰w] 

   = x2 – 12x + 36 ... (2)

     [ (a – b)2 = a2 – 2ab + b2] 

 (1) k‰W« (2) ÈUªJ, 

  fog(x) ≠ gof (x)

17. Kjš 10 ïaš v©fshš tFgl¡Toa Äf¢á¿a v© 2520 MF«.
F¿¥ò :

1 = 1 6 = 21 + 31

2 = 21 7 = 71

3 = 31 8 = 23

4 = 22 9 = 32

5 = 51 10 = 21 × 51

∴ Û.bgh.k (1, 2, 3, ..., 10)
= 23 × 32 × 5 × 7
= 8 × 9 × 5 × 7
= 2520

18. 8-tJ cW¥ig¡ fhz tn = arn − 1 v‹w n -tJ N¤âu¤ij¥ ga‹gL¤jyh«.

 Kjš cW¥ò a = 9 ,bghJ É»j« r =  
t
t
2

1

3
9

1
3

= =

 t8 = 9 × 1
3

8 1





−
 = 9 × 1

3
1

243

7



 =

 vdnt, bgU¡F¤ bjhl®tÇirÆ‹ 8-tJ cW¥ò 1
243

.

19. 15x2 + 11x + 2 = 0    ...(1)

 ax2 + bx + c = 0.     ...(2)
 (1), (2) I x¥ãl ek¡F¡ »il¥gJ,

   D  = b2 – 4ac
     = 112 – 4 × 15 × 2
     = 121 – 120 = 1 > 0.
 \ _y§fŸ bkŒ k‰W« rkÄšiy.

20.  A = 

5 2 2

17 0 7 5
2

8 3 1

-

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

. , AT = 
5 17 8
2 0 7 3

2 5
2

1

-
é

ë

ê
ê
ê
ê
ê

ù

û

ú
ú
ú
ú
ú

.

  (AT)T = 

5 2 2

17 0 7 5
2

8 3 1

-

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

.  = A.∴ Ã%ã¡f¥g£lJ.
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21. bfhL¡f¥g£l AB = 4 br.Û.

   AC = 6 br.Û.

   BD = 1.6 br.Û.

   CD = 2.4 br.Û.

  ABT _y« 
BD
DC  = 1 6 10

2 4 10
.
.

×
×

 = 16
24

2

3
 =  

2
3

   AB
AC

 = 
4
6

2

3
 =  2

3
⇒ 

BD
DC  =  

AB
AC

  \ AD MdJ DABC Æš ÐA -‹ ïUrkbt£o MF«.

22. ïU òŸËfŸ ju¥g£lhš rhŒî m = 
y y
x x

2 1

2 1

−
−

 5 5

1 1

,( )
x y

, 
0 0

2 2

,( )
x y

   ∴ m = 0 5
0 5

5
5

1
5

−
−

= =

23.   tan2 q − sin2 q = tan2q – 
sin
cos

2

2
θ
θ

. cos2q

    = tan2q (1 – cos2q) = tan2 q sin2 q
24. r k‰W« h v‹gd Kiwna â©k ne®t£l cUisÆ‹ Mu« k‰W« cau« v‹f. ï§F, cUisÆ‹ 

tisgu¥ò = 88 r.br.Û

 2prh  = 88
 2 × 22

7
 × r × 14 = 88 (cau« h =14 br.Û)

 2r  = 88 7
22 14

×
×

= 2

 Mfnt, cUisÆ‹ É£l« = 2 br.Û.
25. T«ã‹ cau« k‰W« Mu«, h k‰W« r v‹f.

 ï§F, h = 24 br.Û, fd msî = 11088 f.br.Û

   
1
3

pr2h = 11088

   1
3

22
7

242´ ´ ´r  = 11088

    r2 = 441
 Mfnt, T«ã‹ Mu« r = 21 br.Û

26. Kjš n ïaš v©fË‹ â£lÉy¡f«

    = 
n2 1

12
-

 

 ∴ Kjš 21 ïaš v©fË‹ â£lÉy¡f«

    = 
21 1

12
441 1

12
440
12

2 -
=

-
=

    = 36 66. @ 6.05
 Kjš 21 ïaš v©fË‹ â£lÉy¡f« = 6.05
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27. TWbtË, 
1

2

3

4

5

6

H

H

H

H

H

H

T

T

T

T

T

T

Die

Outcomes

Coin

ÉisîfŸ

gfil
ehza«

 S =  {1H,1T,2H,2T,3H,3T,4H,4T,5H,5T,6H,6T};
 n (S) = 12
 A MdJ x‰iw¥gil v© k‰W« jiy¡ »il¥gj‰fhd 

 Ãfœ¢á v‹f.

 A = {1H, 3H, 5H}; n(A) = 3; P(A) = n
n
( )
( )
A
S

= =3
12

1
4

.

28. 3x − 7y − 12 = 0  v‹w ne®¡nfh£o‰F ïizahd ne®¡nfh£o‹ rk‹ghL 3x − 7y + k = 0.
 ïªj ne®¡nfhlhdJ (6, 4) v‹w òŸË tÊ¢ brštjhš,

   3(6) − 7(4) + k = 0
   k = 28 − 18 = 10
 vdnt, njitahd ne®¡nfh£o‹ rk‹ghL 3x − 7y + 10 = 0.
 gFâ - III

29.  A × (B ∪ C) = (A × B) ∪ (A × C)

   A = {x ∈W |x < 2}= {0, 1} [2I Él Fiwthd KG¡fŸ] 

  B = {x∈N |1 < x ≤ 4}={2, 3, 4} [2 ÈUªJ 4 tiuÆyhd ïaš v©fŸ]
  C = {3, 5} 
 LHS = A × (B ∪ C)
  B ∪ C = {2, 3, 4} ∪ {3, 5}={2,3,4,5}
  A × (B ∪ C) = {(0, 2), (0, 3), (0, 4), (0, 5), (1, 2), (1, 3), (1, 4),(1, 5)} ...(1)
 RHS = (A × B) ∪ (A × C)
  (A × B) = { (0, 2), (0, 3), (0, 4), (1, 2), (1,3), (1, 4)}
  (A × C) = {(0, 3), (0, 5), (1, 3), (1,5)}
  (A × B) ∪ (A × C) = (0, 2), (0, 3), (0, 4), (1, 2),(1, 3), (1, 4), (0, 5), (1, 5)}  ...(2)
  (1) = (2), LHS = RHS
 vdnt Ã%ã¡f¥g£lJ.

30. bfhL¡f¥g£l bjhl® 3 + 33 + 333 + ...+ n cW¥òfŸ

 Sn = 3 + 33 + 333 + ...+ n cW¥òfŸ v‹f.
 = 3(1 + 11 + 111 + ...+ n cW¥òfŸ) [3I bghJÉš vL¡f]

 = 
3
9

(9 + 99 + 999 + ...to n cW¥òfŸ) [KGik¡F« 9 Mš bgU¡» tF¡f]

 = 
1
3

[(10 –1) + (100 – 1) + (1000 – 1) + ...n cW¥òfŸ]
 [ 9 = 10 – 1, 99 = 100 – 1,  999 = 1000 – 1 k‰W« ãw]

 = 
1
3 [(10 + 102 + 103 + ...n cW¥òfŸ) – n]              [všyh mil¥ò¡ F¿ÆÈUªJ« Kjš k‰W« 

 ïu©lh« cW¥òfis jÅ¤jÅna ãÇ¡f]

 = 1
3

10 10 1
10 1
( )n

n-
-

-
æ

è
ç

ö

ø
÷ = 

1
3  10 10 1

9
( )n

n− −






 
F¿¥ò:

  ï§F a = 10,
          r = 10

∴Sn = a
r
r

n( )−
−

1
1

 3 + 33 + 333 + ...+ n cW¥òfŸ = 
10 10 1

27 3
( )n n-

-
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31. my§fÇ¡f Toa gu¥ò 102 + 112 + 122 + . . . + 242

 = (12 + 22 + . . . +242) – (12 + 22 + . . . + 92)

 = 
n n n

n

( )( )+ +



 =

1 2 1
6 24

– n n n
n

( )( )+ +



 =

1 2 1
6 9

 
= 24 25 49

6

4
× ×  – 

9 10 19
6

3 5

3

× ×

 = 4900 – 285= 4615
 \ mtshš 4615 br.Û2 gu¥ig my§fÇ¡f Koí«.

32.   3x − 2y + z = 2   …(1) 
   2x + 3y – z = 5   …(2)
   x + y + z = 6   …(3)
 (1) k‰W« (2)I¡ T£l, 
   3x – 2y + z = 2
   2x + 3y – z = 5  (+)
   5x + y = 7   …(4)
 (2) k‰W« (3)I¡ T£l,
   2x + 3y – z = 5
   x + y + z = 6  (+)
   3x + 4y = 11  …(5)
 4 × (4)−(5)  
   20x + 4y = 28
   3x + 4y = 11  (−)
   17x = 17  ⇒ x = 1
 x = 1 vd (4)-Æš ãuâÆl, 5 + y =7 ⇒ y = 2
 x = 1 , y = 2 vd (3)-Æš ãuâÆl, 1 + 2 + z = 6 ⇒ z = 3
 vdnt, x = 1, y = 2 , z = 3

33. 121x4 – 198x3 – 183x2 + 216x + 144

 

11x2 – 9x – 12

11x2 121x4 – 198x3 – 183x2 + 216x + 144

121x4 

22x2 – 9x           – 198x3 – 183x2

          – 198x3 +   81x2

22x2 – 18x 

– 12

                   –264x2 + 216x + 144

                   –264x2 + 216x + 144

                 0

(+) (–) (–)

(–)(+)

(–)

 ∴  121 198 183 216 1444 3 2x x x x- - + +
 = 11x2 – 9x – 12
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34.  L.H.S = A2 – 5A + 7I2

   A2 = 
3 1
1 2

3 1
1 2−









 −









  = ( ) ( )

( ) ( )
9 1 3 2
3 2 1 4
− +

− − − +








  = 

8 5
5 3−











  
5A = 5

3 1
1 2−









  = 15 5

5 10−










  7I2 = 7 0
0 7











 A2 – 5A +7I2 = 8 5
5 3

15 5
5 10

7 0
0 7−









 −

−








 +









  = 

0 0
0 0









  = 0

 vdnt Ã%ã¡f¥g£lJ.

35. T‰W : xU br§nfhz K¡nfhz¤âš f®z¤â‹ t®¡f« k‰w ïU  g¡f§fË‹ t®¡f§fË‹ TLjY¡F¢ 

rk«.

 Ã%gz« bfhL¡f¥g£lJ : DABC, ∠A = 90º A

CB D

  Ã%ã¡f  : AB2 + AC2 = BC2

 mik¥ò  :  AD ⊥ BC tiuf.

v© T‰W fhuz«

1. DABC k‰W« D ABD- I x¥ãLf.

∠ B bghJthdJ ∠ BAC = ∠ BAC 90º

vdnt, D ABC ∼ DABD

∠ BAC = 90º bfhL¡f¥g£lJ k‰W«  

∠ BDA = 90º mik¥ãÈUªJ

vdnt,  D ABC ∼ DABD
 AB
BD

 = BC
AB

 AB2 = BC × BD ... (1)

AA ÉâKiw¥go

2. DABC k‰W«  D ADC-I x¥ãLf

∠ C bghJthdJ ∠ BAC = ∠ ADC 90º

vdnt, D ABC ∼ DABD

∠ BAC = 90º bfhL¡f¥g£lJ k‰W«  

∠ CDA = 90º mik¥ãÈUªJ

vdnt,  D ABC ∼ DADC

 BC
AC

 = AC
DC

 AC2 = BC × DC ... (2)

AA ÉâKiw¥go

 (1) k‰W« (2) -I¡ T£l eh« bgWtJ,

  AB2 + AC2 = BC × BD + BC × DC
   = BC(BD + DC) = BC × BC
  AB2 + AC2  = BC2.

 nj‰w« Ã%ã¡f¥g£lJ.
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36.  

−6
−7
−8

−1
−2
−3
−4
−5

−5

1

−6−7−8 −1−2−3−4−9−10

2
3

0

4

1

5
6

  2 3
X′

Y′

X

Y

7

8

Α
(−9, −2)

Β
(−8, −4)

C
(1, −3)

D (2, 2)

A
− −





9 2

1 1x y
, B

− −





8 4

2 2

,
x y

, C
1 3

3 3

, −



x y

, D
2 2

4 4

,
x y







 eh‰fu¤â‹ gu¥ò =
1
2

1 2 3 4 1

1 2 3 4 1

x x x x x

y y y y y
  rJu myFfŸ

 = 
1
2

9 8 1 2 9

2 4 3 2 2

− − −

− − − −
  rJu myFfŸ

 
= 

1
2

36 24 2 4 16 4 6 18+ + −( ) − − − −( )[ ]  = 
1
2

58 12− −( )[ ]  = 
1
2

70 35( ) =  rJu myFfŸ

37.   eL¥òŸË M(x, y) = 
x x y y1 2 1 2

2 2
+ +,  

C

DA (−4, 2) B (6, −4)

 AB Æ‹ eL¥òŸË D

   ⇒  D = - + + -æ
è
ç

ö
ø
÷

4 6
2

2 4
2

, ( )  = 
2
2

2
2

,  -æ
è
ç

ö
ø
÷  = (1, –1)

   ABÆ‹ rhŒî = - -
- -
4 2

6 4( )
 = 

-6
10  = -3

5

  ∴CDÆ‹ rhŒî = 
-

-
1

3 5  = 5
3

 [ CD ^  AB]

 ∴CD Æ‹ rk‹ghL

  y – (–1) = 5
3

 (x – 1)

  3(y + 1) = 5x – 5 ⇒ 3y + 3 = 5x – 5
 5x – 3y – 8 = 0 njitahd nfh£o‹ rk‹ghL MF«.
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38.  L.H.S = 1
1

+
−

sin
sin

θ
θ

 = 1
1

1
1

+
−

×
+
+

sin
sin

sin
sin

θ
θ

θ
θ

 = 
1
1

2

2
+( )
−

sin
sin

θ
θ

 = 
1 1+ = +sin

cos cos
sin
cos

θ
θ θ

θ
θ

  = sec θ + tan θ ... (1)

 
1
1

−
+

sin
sin

θ
θ

 = 
1
1

1
1

−
+

×
−
−

sin
sin

sin
sin

θ
θ

θ
θ

 = 
1
1

2

2
+( )
−

sin
sin

θ
θ

=
1
1 2

−

−

sin
sin

θ

θ  = 
1 1−

= −
sin

cos cos
sin
cos

θ
θ θ

θ
θ

  = sec θ – tan θ ... (2)

 (1) + (2) ⇒
1
1

1
1

+
−

+ −
+

sin
sin

sin
sin

θ
θ

θ
θ

  =  sec θ + tan θ + sec θ – tan θ 

  = 2 sec θ = R.H.S vdnt Ã%ã¡f¥g£lJ.

39. á¿a cnyhf¥ gªJfË‹ v©Â¡if n v‹f.

 á¿a k‰W« bgÇa cnyhf¥ gªJfË‹ Mu§fŸ Kiwna  r k‰W« R v‹f.

 ï§F, R = 16 br.Û, r = 2 br.Û.

j‰nghJ n × (xU á¿a cnyhf¥ gªâ‹ fdmsî) = bgÇa cnyhf¥ gªâ‹ fdmsî

   n r4
3

3π





 = 
4
3 πrR3

   n 4
3

23π ×





 = 
4
3 π × 163

   8n = 4096 vdnt n = 512
 Mfnt, á¿a cnyhf¥ gªJfË‹ v©Â¡if 512 MF«.

40. x d = x – x– d 2

24 –6 36
26 –4 16
33 3 9
37 7 49
29 –1 1
31 1 1

180 Σd = 0 112

 
 x– = 

Sx
n

 = 
180

6  = 30

  σ = Sd
n

2
 = 

112
6  = 18 66.  = 4.32

  ∴ khWgh£L¡ bfG C.V = 
σ
x

×100%

  C.V = 
4 32
30

100. %´  = 14.4%
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41. ïu©L gfilfŸ xU Kiw cU£Ltjhš

   S = 

( , ), ( , ), ( , ), ( , ), ( , ), ( , )
( , ), ( , ), ( , ), ( , )
1 1 1 2 1 3 1 4 1 5 1 6
2 1 2 2 2 3 2 4 ,, ( , ), ( , )

( , ), ( , ), ( , ), ( , ), ( , ), ( , )
( , ), ( ,

2 5 2 6
3 1 3 2 3 3 3 4 3 5 3 6
4 1 4 2)), ( , ), ( , ), ( , ), ( , )

( , ), ( , ), ( , ), ( , ), ( , ), (
4 3 4 4 4 5 4 6

5 1 5 2 5 3 5 4 5 5 5,, )
( , ), ( , ), ( , ), ( , ), ( , ), ( , )

6
6 1 6 2 6 3 6 4 6 5 6 6































   n(S) = 36
 Kjš gfilÆš ïu£il¥ gil v© »il¥gJ A v‹f.

   A = 
( , ), ( , ), ( , ), ( , ), ( , ), ( , )
( , ), ( , ), ( , ), ( , )
2 1 2 2 2 3 2 4 2 5 2 6
4 1 4 2 4 3 4 4 ,, ( , ), ( , )

( , ), ( , ), ( , ), ( , ), ( , ), ( , )
4 5 4 6

6 1 6 2 6 3 6 4 6 5 6 6













   n(A) = 18 ⇒ P(A) =
n
n
( )
( )
A
S = 18

36
 Kfkâ¥òfË‹ TLjš 8 »il¥gJ B v‹f.

   B  = {(2, 6), (3,5), (4, 4), (5, 3), (6, 2)}
   n(B)  = 5

   P(B)  = 
n
n
( )
( )
B
S    = 

5
36

      (A ∩ B)  = {(2, 6), (4, 4), (6, 2)}

   n(A ∩ B)  = 3

   P(A ∩ B)  = 
n

n
( )

( )
A B

S
Ç

  = 3
36

   ∴ P(A  ∪ B)  = P(A) + P(B) – P(A ∩ B)

    = 18
36

5
36

3
36

+ −   = 18 5 3
36
+ −  = 20

36

5

9
 = 

5
9

42. fy§fiu És¡f« AB  v‹f. C k‰W« D v‹gd ïU f¥gšfŸ ïU¡F« ïl§fŸ v‹f.

 

30° 45°
A

B

C D

20
0Û

 nkY«, AB = 200 Û. ∠ACB = 30°,  ∠ADB = 45°
 br§nfhz ΔBAC -š

  tan30° = 
AB
AC

  1
3

 = 200
AC

 ⇒AC = 200 3  ...(1)
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 br§nfhz ΔBAD-š tan45° = AB
AD

  1 = 200
AD

 ⇒ AD = 200  ...(2)

 Now, CD = AC + AD = 200 3  + 200  [(1) , (2)-ÈUªJ]

 CD = 200( 3  + 1) = 200 × 2.732 = 546.4
 ïU f¥gšfS¡F ïilna cŸs bjhiyî 546.4 Û MF«. 

gFâ - IV

43. (m)   PQR MdJ bfhL¡f¥g£l K¡nfhz« MF«. PQR v‹w K¡nfhz¤â‹ g¡f§fS¡F 
3
5

 msîila 

x¤j g¡f§fË‹ k‰bwhU K¡nfhz¤ij mik¥ngh«.

X

RQ
Q

1
Q

2
Q

3
Q

4 Q
5

P

P′

R′
RQ

P

P ′

R ′

cjÉ¥gl«

 tiujÈ‹ gofŸ

 1. VnjD« X® msit¡ bfh©L DPQR tiuf.

 2.   QRv‹w nfh£L¤J©oš FW§nfhz¤ij V‰gL¤JkhW,  QX v‹w fâiu P v‹w Kid¥ òŸË¡F 

vâ® âirÆš tiuf.

 3.  QX-Æ‹ ÛJ Q1, Q2, Q3, Q4 k‰W« Q5 v‹w 5 òŸËfis ( 3
5

 -Æš 3 k‰W« 5 M»at‰¿š bgÇaJ 

5 v‹gjhš) QQ1 = Q1Q2 = Q2Q3 = Q3Q4 = Q4Q5  v‹wthW F¿¡fî«.

 4.  Q5R -I ïiz¤J Q3-ÆÈUªJ (3-tJ òŸË, mjhtJ  3
5

-Æš 3 k‰W« 5 M»at‰¿š á¿aJ)  

Q5R-¡F ïizahf xU nfhL tiuf. ïJ QR-I R′-Æš rªâ¡»wJ.

 5. R′ -ÈUªJ RP-¡F ïizahf tiua¥gL« nfhL QP-I P′-Æš rªâ¡»wJ.

  DP′QR′ -Æ‹ g¡f§fŸ DPQR -‹ x¤j g¡f§fË‹ msÉš 5-š 3 g§F MF«.

  DP′QR′ MdJ njitahd tobth¤j K¡nfhz« MF«.

(mšyJ)
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(M) Mu« = 5 br.Û.

 t£l¤â‹ ika¤â‰F« btËÆš cŸs òŸË¡F« ïilna cŸs öu« = 10 br.Û.

  

A

B

O M
10 br.Û5 

br
.Û 8.7 br.Û

8.7 br.Û

A

B

cjÉ¥gl«

P
P O 10 br.Û

5 br.Û

 tiuKiw :

 go : 1 O-it ikakhf¡ bfh©L, 5 br.Û. MuKŸs t£l« tiuf.

 go : 2   O ÉÈUªJ 10 br.Û bjhiyÉš P v‹w òŸËia¡ F¿¤J OP ia tiuf.

 go : 3  OP ¡F ika¡F¤J¡nfhL tiuf. mJ OP I  M -š rªâ¡f£L«.

 go : 4  M I ikakhfî« MO Mukhfî« bfh©L tiua¥gL« t£lkhdJ Kªija t£l¤ij A k‰W« 

B Æš bt£L»wJ.

 go : 5  AP k‰W« BP ia ïiz¡fî«. AP k‰W« BP njitahd bjhLnfhLfŸ MF«. bjhLnfh£o‹ 

Ús« PA = PB = 8.7 br.Û.

 rÇgh®¤jš :

 ∆OPA Æš ÐOAP = 90°; PA = OP OA2 2−

 PA = 10 52 2−  =  100 25−  = 75 @  8.7 br.Û. (njhuhakhf)

44. (m)  x 2 4 6 8

y = 
1
2 x 1 2 3 4
 

nkYŸs m£ltizÆÈUªJ x mâfÇ¡F« nghJ y í« mâfÇ¥gij fh©»nwh«. Mifahš ïJ 

ne®khW MF«.

eh« bgWtJ y α x (i.e.) y = kx ⇒ y
x

 = k, ï§F k  xU É»jrk kh¿ÈahF«.

m£ltizÆÈUªJ eh« bgWtJ  
1
2

2
4

3
6

4
8

1
2

= = = = = k.  

∴ eh« bgWtJ k = 
1
2

.

(2, 1), (4, 2), (6, 3) k‰W« (8, 4) v‹w òŸËfis F¿¡fî« k‰W« mitfis ïiz¡fî«.
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14 15 16

5

6

7

8

(6, 3)

(8, 4)

(4, 2)

(2, 1)

4

3

2

1

0 12    108642X′ X

Y

Y′

msî¤â£l« :
X m¢R = 1 br.Û = 2 myFfŸ
Y m¢R = 1 br.Û = 1 myF

y =
x

∴ cwî y = 
1
2

.x  gl¤âš cŸsthW ne®¡nfh£il btË¥gL¤J«.

gl¤âÈUªJ eh« fh©gJ,

(i) x = 9 vÅš y = 4.5 (ii) y = 7.5 vÅš x = 15

(mšyJ)

(M) go 1 :  y = x2 – 4 v‹w rk‹gh£o‹ kâ¥òfis m£ltiz¥gL¤Jf.

x –4 –3 –2 –1 0 1 2 3 4
x2 16 9 4 1 0 1 4 9 16
– 4 –4 –4 –4 –4 –4 –4 –4 –4 –4

 x2 – 4 12 5 0 –3 –4 –3 0 5 12

0 1

−6

−8

−2
−1

2

2

−4

−2−3−4−5−6−7

4

3

6

4

8

5

10

12

14

16

18

  6 7X′ X

Y′

Y

y =
 x

2  –
 4

y =
 x +

 8

(3, 5)

(−2, 0)

(1, −3)

(−3, 5)

(−1, −3)

(0, −4)

(−4, 12) (4, 12)

(2, 0)

msî¤â£l« :
x m¢R: 1 br.Û = 1 myF
y m¢R: 1 br.Û = 2 myFfŸ
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 go 2 :   x2  – x – 12 = 0 v‹w rk‹gh£o‹ Ô®î fh©gj‰F, KjÈš

   y = x2 – 4 ÈUªJ

   x2 – x – 12 = 0 I fÊ¡f nt©L«.

  vdnt, 

   x2 – 4 = y
   x2 – x – 12 = 0
     (–)  (+)   (+)  (–)
   x + 8 = y
    y = x + 8   v‹gJ ne®¡nfh£o‹ rk‹ghL MF«.

 go 3 :   y = x + 8 ne®¡nfh£o‹ kâ¥òfis m£ltiz¥gL¤Jf. 

x –4 –3 –2 –1 0 1 2 3 4
8 8 8 8 8 8 8 8 8 8

 x + 8 4 5 6 7 8 9 10 11 12

 go 4 :   y = x2 – 4 v‹w gutisa« k‰W« y = x + 8 v‹w ne®¡nfhL bt£L« òŸËfŸ (–3, 5) k‰W«  
(4, 12). ï¥òŸËfŸ x -Ma¤bjhiyîfŸ – 3 k‰W« 4 MF«. vdnt rk‹ghL  

x2–x – 12 = 0 -Æ‹ Ô®îfŸ – 3 k‰W« 4 MF«.
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