
þæ�þçLÿ ¯ÿêfS~ç�
\gc ùgâYú

þæ�þçLÿ Éçäæ ¨ÀÿçÌ�ÿ, HÝçÉæ



þæ�þçLÿ ̄ ÿêfS~ç�ÿ
\gc {É÷~ê �ÿçþ{;ÿ
þæ�þçLÿ Éçäæ ̈ ÀÿçÌ�ÿ, HÝçÉæZÿ �ÿ´æÀÿæ A�ëÿ{þæ�ÿç�ÿ H ̈ ÷LÿæÉç�ÿ

      Ó  Ó¯ÿöÓ´�ÿ´ ÓóÀÿäç�ÿ

{àÿQLÿþ�Áÿê :
÷̈{üÿÓÀÿ xÿLÿuÀÿ ̄ ÿçÐë ̈ ÷Ó� Aæ`ÿæ¾ö¿ (ÓþêäLÿ)

xÿLÿuÀÿ eR^ú afäb \ûi
xÿLÿuÀÿ ]ôùe¦â Kêcûe \ùkA
gâú aògß^û[ iûjê
xÿLÿuÀÿ �ÿÁÿç�ÿêLÿæ;ÿ þçÉ÷ (ùfLK I Óó{¾æfLÿ)

÷̈$þ ̈ ÷LÿæÉ : 2013

Aæsö̈ ëàúÿ : S÷æüúÿ F�úÿ S÷æüÿçOÿ, HÝçAæ ̄ ÿfæÀÿ, LÿsLÿ

þë�ÿ÷~ :

þíàÿ¿ : s.        .00 (            sZÿæ þæ�ÿ÷)



þëQ¯ÿ¤ÿ
AæfçÀÿ ¾ëS {ÜÿDdç ̄ ÿçjæ�ÿ H ̈ ÷¾ëNÿç ̄ ÿç�ÿ¿æÀÿ ¾ëS > �ÿæ�ÿḉLÿ H ̈ ÷{ßæSæ�Lÿ - F Dµÿß
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_â[c @¤ûd

iek ijicúKeY
(LINEAR SIMULTANEOUS EQUATIONS)

1.1 C_KâcYòKû (Introduction)  :
ùMûUòG @mûZ eûgò x ùe iek icúKeYe iû]ûeY eì_ ùjCQò ax + b = 0, ù~CñVûùe a ¹ 0  ö

GVûùe a I b aûÉa iõLýû I a Kê x e ijM (coefficient ) I b Kê ]îaK eûgò Kêjû~ûG ö GVûùe

icúKeYUòe icû]û^ (cìk) – b

a
 ùaûfò @ùc RûYòùQ ö \êAUò @mûZ eûgòùe ùMûUòG iek icúKeY

(GKNûZú)e iû]ûeY eì_   a
1
x + b

1
y + c

1
 = 0  ...............(1)

ù~CñVûùe a
1
 I b

1
 ~[ûKâùc x I y e ijM I c

1
 ]ïaK eûgò Gaõ a

1
 b

1 
I c

1
 aûÉa iõLýû

@U«ò ö GVûùe a
1
 I b

1
 ijM\ßd GK iùw icû^ ^êjñ«ò ö

icúKeY (1) e RýûcòZòK eì_ xy icZk (iÚû^ûu icZkùe) ùMûUòG iekùeLû ö Gjò aòhdUòe
@ûùfûP^û _ìað ùgâYúe aúRMYòZ _êÉK ùe @^êùz\ 5.3 ùe Keû~ûAQò ö x I y ùe GKûNûZú
icúKeY (1) e ùfLPòZâ ùMûUòG iekùeLû I Gjûe @ûùfûP^û Cq @¤ûd _ûAñ ^òZû« @ûagýK ö

x I y @mûZ eûgò aògòÁ GKNûZú ij icúKeY (1)e icû]û^ _ûAñ @ûcKê icúKeY (1) aýZúZ
@ûC ùMûUòG icúKeYe @ûagýKZû _Wÿò[ûG ö ~[û -

a
2
x + b

2
y + c

2
 = 0    ...............(2)

ù~CñVûùe a
2
 , b

2 
I c

2 
 aûÉa iõLýû @U«ò ö GVûùe x I y ijM I a

2 
, b

2
 \ßd GK iùw gì^

^êjñ«ò ö c
2 
 GK ]îaK eûgò ö

ù\÷^¦ò^ Rúa^ ij RWÿòZ ùKùZK _eòiÚòZòe icû]û^ùe Cq GKNûZú ij-icúKeYe @ûagýKZû
ejòQò ö ùKùZK _ûUúMûYòZòK _âgÜe icû]û^ùe Gjûe _âùdûM i´§ùe Gjò @¤ûde ùgh bûMùe
@ûùfûP^û Keû~ûAQò ö
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1.2 ij-icúKeY\ßde RýûcòZòK _eò_âKûg (Geometrical Representation) :

cù^Ke \� GK NûZú ij icúKeY \ßd a
1
x + b

1
y + c

1
 = 0 ......(1)

a
2
x + b

2
y + c

2
 = 0 ......(2)

ù~CñVûùe a b
1

2

1

2
0+ ≠  Gaõ a b

2

2

2

2
0+ ≠  @[ðûZþ a

1 , 
b

1 
Gaõ  a

2 , 
b

2 
GK iùw 0 ij icû^ ̂ êjñ«ò ö

cù^Ke icúKeY (1) I (2) e ùfLPòZâ (ù~Cñ MêWÿòK xy- icZk ùe ùMûUòG ùMûUòG iekùeLû)
~[ûKâùc L

1
 I L

2 
bûùa ^ûcòZ ö GjûKê iõùl_ùe ùfLòaû -

L
1
 : a

1
x + b

1
y + c

1
 = 0 Gaõ L

2
 : a

2
x + b

2
y + c

2
 = 0

@^ê¤û^ Kùf @ûùc ù\Lò_ûeòaû ù~, Gjò iekùeLû \ßd xy- icZkùe (cù^Ke _â[c
aé�_û\ùe) Zò^ò _âKûeùe @aiÚòZ ùjûA _ûeòùa I Gjû ̂ òcÜùe PòZâ 1.1 (i), (ii) Gaõ (iii) ùe \gòðZ ö

.

(L
1
 I L

2
 _eÆe ùQ\ú) (L

1
 I L

2
 GK I @bò^Ü) (L

1
 I L

2
 icû«e)

     PòZâ 1.1(i)     PòZâ 1.1(ii)   PòZâ 1.1(iii)

PòZâ 1.1 (i) : L
1
 I L

2
 iekùeLû \ßd _eÆe ùQ\ú, ùicû^ue ùKak ùMûUòG ùQ\aò¦ê P I

Gjò aò¦êUò Cbd L
1
 I L

2
 C_ùe @aiÚòZ ö Gjûe iÚû^u (a,b) @[ûðZþ x = a I y = b \ßûeû Cbd

icúKeY (1) I (2) iò¡ jê@«ò ö
aò.\â. : GVûùe cù^eLòaûKê ùja ù~ x I y ùe ùMûUòG GKNûZú icúKeYe @iõLý icû]û^

i¸a I _âùZýK icû]û^ \� icúKeY \ßûeû iìPòZ iekùeLû C_eòiÚ GK GK aò¦êKê iìPûAa @[ûðZþ
GK GK aò¦êe iÚû^ûu ùja ö

@ZGa icúKeY (1) I (2) e ùKak ùMûUòG (@^^ý) icû]û^ ejòa; ~\ò I ùKak ~\ò
icúKeY \ßd \ßûeû iìPòZ iekùeLû \ßd _eÆe ùQ\ú ùjùa ö

PòZâ 1.1(ii) :  GVûùe L
1
 I L

2
 iekùeLû \ßd GK I @bò^Ü (Coincident) @[ûðZþ GK Gaõ @bò^Ü

@U«òö ùZYê ùicû^ue iû]ûeY aò¦ê @iõLý ö @ZGa G ùlZâùe icúKeY \ßde @iõLý icû]û^
i¸a ö

PòZâ 1.1 (iii) : G ùlZâùe L
1
 I L

2
 iekùeLû \ßd _eÆe ij icû«e ö @[ûðZþ iekùeLû\ßd

_eÆe ùQ\ú ùjùa ^ûjó ö
ij icûKeY\ßd \ßûeû iìPòZ iek ùeLû \êAUò icû«e ùjùf, ij icúKeY \ßde icû]û^

i¸a ^êùjñ ö

L
2

L
1

X

Y

O

L
1

X

Y

O

L
2

L
1

X

Y

O

L
2

P(a,b)
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1.3 ùfLPòZâ \ßûeû ijicúKeY\ßde icû]û^ (Solution of simultaneous equations by

use of Graphs) :
_ìað ùgâYúùe ùMûUòG iekicúKeYe ùfLPòZâ Kò_eò @u^ Keû~ûG ùi aòhdùe @ûùfûP^û

Keû~ûAQò ö ùfLPòZâ iûjû~ýùe \êAUò GKNûZú ij icúKeYe icû]û^ Kò_eò Keû~ûG ùi iµKðùe
@ûce @ûùfûP^û ^òcÜùe C\ûjeYcû^u cû¤cùe Keòaû ö

C\ûjeY - 1 : ùfLPòZâ @u^ Keò ^òcÜfòLôZ ij icúKeY \ßde icû]û^ Ke ö
x + 2y – 3 = 0   ............ (i) 2x – y –1 = 0  ............ (ii)

icû]û^ : icúKeY \ßdeê y Kê x eì_ùe (@[aû x Kê y eì_ùe) _âKûg Kùf,

x + 2y – 3 = 0  Þ  y = 
1

2
(3–x) ............ (i)

2x – y – 1 = 0  Þ  y = 2x– 1 ............ (ii)

icúKeY (i) ùe  x e cû^ 3 I 1 _ûAñ  y e @û^êiwòK cû^ ^òcÜ ùUaêfùe \ò@û~ûAQò ö
x 3 1

y 0 1 \  P
1
 I P

2
 aò¦ê \ßde iÚû^ûu ~[ûKâùc (3,0) I (1,1) @ùU ö

ùijò_eò icúKeY (ii) ùe  x e cû^ 1 I 2 _ûAñ  y e @û^êiwòK cû^ ̂ òcÜ ùUaêfùe \ò@û~ûAQò ö
x 1 2

y 1 3 \  Q
1
 I Q

2
 e iÚû^ûu ~[ûKâùc (1,1) I (2,3)  @ùU ö

ùfL KûMRùe x I y @l\ßd @u^ Keò L
1
 ùeLû_ûAñ P

1
(3,0)  I P

2
(1,1)  aò¦ê\ßdKê xy icZkùe

P(1,1)

L
2

L
1

Y

Y /

X / X

(PòZâ 1.2)

O

1 2 3 4

1

2

3

4

iÚû_^ Ke Gaõ L
2 
ùeLû _ûAñ Q

1 
(1, 1) I Q

2 
(2, 3)aò¦ê\ßdKê xy icZkùe iÚû_^ Ke ö Gjû_ùe

←→
P P
1 2 (L

1
) I 

←→
Q Q

1 2 (L
2
) ùeLû\ßd @u^ Keò ùicû^ue ùQ\aò¦ê P PòjÜU Ke, ~ûjûe

x- iÚû^ûu 1 Gaõ y- iÚû^ûu 1 ùja ö \ ^òù�ðd icû]û^Uò (1, 1) ö
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P(1,–3)

L
2

L
1

(PòZâ 1.3)

Y

Y /

X / XO

\âÁaý : icZkùe \êA aò¦ê c¤ ù\A GK @^^ý iekùeLû @u^ Keû~ûA_ûùe ö ùZYê GK
iekùeLûe ùfLPòZâ _ûAñ @Zò Kcþùe \êAùMûUò aò¦êe KâcòZ ù~ûWÿò ^ò�ðd @ûagýK; Kò«ê @^ý ùMûUòG
aò¦êe KâcòZ ù~ûWÿò ù^A iekùeLûe @^^ýZû \gûðAaû aòù]d ö

C\ûjeY - 2  : ùfL PòZâ @u^ Keò icû]û^ Ke : x – 2y – 7 = 0;  x + y + 2 = 0

icû]û^ : \� ijicúKeY\ßd eê y e x eì_

x – 2y – 7 = 0;  Kò´û    y =  
1

2
(x – 7) ............ (i)

Gaõ x + y + 2 = 0  Kò´û y = –2 –x  ............ (ii)

(i) ùe x e \êAùMûUò cû^ _ûAñ y e @û^êiwòK cû^ iÚòe Keò \êAUò aò¦ê _ûAñ KâcòZ ù~ûWÿò iÚòe
Keò_ûeòaû ö

x –1 3 P
1
 (–1, – 4) Gaõ P

2
 (3,–2)

y –4 –2

ùijò_eò (ii)  _ûAñ \êAUò aò¦ê _ûAð KâcòZ ù~ûWÿò iÚòe Keòaû ö
x 0 –2 Q

1
 (0, –2) Gaõ Q

2
 (–2, 0)

y –2 0

ùfL KûMRùe x I y @l\ßd @u^ Keò L
1
 ùeLû_ûAñ P

1
(–1,4)  I P

2
(3,–2)  aò¦ê\ßdKê xy

icZkùe iÚû_^ Ke Gaõ L
2 
ùeLû _ûAñ Q

1 
(0, –2) I Q

2 
(–2, 0)aò¦ê\ßdKê xy icZkùe iÚû_^ Ke ö

Gjû_ùe ←→
P P
1 2

(L
1
) I ←→

Q Q
1 2

(L
2
) ùeLû\ßd @u^ Keò ùicû^ue ùQ\aò¦ê P PòjÜU Ke, ~ûjûe

x- iÚû^ûu 1 Gaõ y iÚû^ûu –3 ùja ö

1 2 3 4
1

2

3

-1

-2

-3

-4

-1-2-3- 4

P
2
(3,–2)

P
1
(–1,–4)

Q
2
(–2,0)

Q
1
(0,–2)
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L
1
 I L

2
 iekùeLû\ßde ùQ\aò¦êUò P(1,–3) @ZGa ^òù�ðd icû]û^ x = 1, y = –3 ö

C\ûjeY - 3 : ^òcÜfòLôZ ij icúKeYcû^u ùlZâùe @^^ý (GKcûZâ) icû]û^ i¸a Kò ^êùjñ
_eúlû Keò ù\L ö

(a) x + y – 3 = 0   I   2x + 2y – 6 = 0,     (b) x + y – 3 = 0   I   x + y – 5 = 0

icû]û^ : (a) GVûùe icúKeY \ßd
x + y – 3 = 0.......... (i)   I  2x + 2y – 6 = 0 .............(ii)

icúKeY (ii) Þ  2x + 2y – 6 = 0 Þ x + y – 3 = 0

GVûùe flý Ke icúKeY\ßd @bò^Ü @U«ò ö ùZYê _âùZýK icúKeY (0,3) I (3,0)

iõLýûù~ûWÿòcû^u \ßûeû iò¡ ùjCQ«ò ö iêZeûõ icúKeY\ßd \ßûeû iìPòZ iekùeLû GK I @bò^Ü ö
ù~ùjZê iekùeLû \ßd GK I @bò^Ü  (PòZâ 1.4) ö

ùicû^ue iû]ûeY aò¦ê cû^u iõLýû @iõLý ö @[ûðZþ \� ij
icúKeY \ßde @^^ý icû]û^ i¸a ^êùjñ ö

(b) \� icúKeY \ßd x + y – 3 = 0

 Þ y = 3 – x ........ (i)

x + y – 5 = 0

Þ y = 5 – x ........ (ii)

_â[c icúKeYe @iõLý icû]û^ c¤eê \êA ùMûUò icû]û^
(0, 3) I (3, 0)  Gaõ ùijò_eò \ßòZúd icúKeYe \êAùMûUò
icû]û^ (0, 5) I (5, 0) ö iÚû^ûu @l ù^A \� aò¦êMêWÿòKê
iõiÚû_^ Keò Gjò iekùeLû \ßd @u^ Kùf @ûùc ùfLPòZâ
1.5 _ûAaû ö

Gjò iekùeLû \ßd icû«e ùjZê ùicû^ue ùKøYiò
iû]ûeY aò¦ê (ùQ\aò¦ê) i¸a ^êùjñ ö iêZeûõ (b) ùe _â\�
ijicúKeY \ßde ùKøYiò icû]û^ ^ûjó ö

(PòZâ 1.4)

Y

Y /

X / X

O

(0,3)

(3,0)

(PòZâ 1.5)

(0,5)

(0,3)

(3,0) (5,0)

L
2

L
1

1 2 3
1

2

3

X / XO

Y

Y /
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1.4 ijicúKeY\ßde icû]û^ _ûAñ i�ð
(Conditions of solvability of two linear simultaneous equations) :

cù^Ke GKNûZú ij icúKeY \êAUò a
1
x + b

1
y + c

1
 = 0  I  a

2
x + b

2
y + c

2
 = 0

_âùZýK icúKeYe ùfLPòZâ ùMûUòG ùMûUòG iekùeLû ö ù~Cñ Vûùe a
1
,  b

1
 GK iùw gì^

^êjñ«ò I a
2
,  b

2
  c¤ GK iùw gì^ ^êjñ«ò ö

C\ûjeY -1 Gaõ C\ûjeY - 2 ùe @ûùc ù\Lôùf ù~ ijicúKeY \ßde @^^ý icû]û^
còkê@Qò ö

C\ûjeY -1 eê _ûAaû -  a
1
 = 1, b

1
 = 2, c

1
 = – 3  Gaõ  a

2
 = 2, b

2
 = –1, c

2
 = –1

\ 
a

a
1

2

1

2
=   I  b

b
1

2

2

1
=

– = –2  Þ  a

a

b

b
1

2

1

2

≠

ùijò_eò C\ûjeY - 2 ùlZâùe  
a

a
1

2

1

1
1= =  I 

b

b
1

2

2

1
2= − = −  Þ 

a

a

b

b
1

2

1

2

≠

C_ùeûq @^êgúk^eê _ûAùf, @mûZ eûgò x e ijM \ßde @^ê_ûZ I @mûZ eûgò y e ijM \ßde
@^ê_ûZ @icû^ ùjùf ijicúKeY \êAUòe @^^ý icû]û^ i¸a ö G ùlZâùe icúKeY \ßd iwZ
I @^^ý icû]û^ aòògòÁ ö KûeY ùfLPòZâ \ßd _eÆeKê GKcûZâ aò¦êùe ùQ\ KeêQ«ò ö @^ý _âKûeùe
Kjòùf ij icúKeY\ßd iwZ I ÊZª (Consistent and Independent)ö

C\ûjeY 3(i) ùe @ûùc ù\Lòùf ù~,  a
1
 = 1,  b

1
 = 1,  c

1
= –3  Gaõ a

2
= 2,  b

2
= 2,  c

2
= –6

GVûùe a

a

b

b
1

2

1

2

1

2

1

2
= =,   I c

c
1

2

3

6

1

2
= −

−
=

@[ûðZþ a

a

b

b

c

c
1

2

1

2

1

2

= =  Gaõ \� icúKeY \ßde @^^ý icû]û^ i¸a ùjC ^[ôfû ùaùk @iõLý

icû]û^ i¸a ö KûeY ùfLPòZâ\ßd GK Gaõ @bò^Ü @U«ò ö @^ý _âKûeùe Kjòùf ijicúKeY\ßd
iwZ I ^òbðegúk (Consistent and Dependent)ö

C\ûjeY 3(ii) ùe @ûùc ù\Lòùf ù~ a
1
 = 1, b

1
 = 1, c

1
 = –3

a
2
 = 1, b

2
 =1, c

2
 = –5

GVûùe 
a

a

b

b
1

2

1

2

1

1
1

1

1
1= = = =,   Gaõ 

c

c
1

2

3

5

3

5
= −

−
=

@[ûðZþ   a

a

b

b

c

c
1

2

1

2

1

2

= ≠  Gaõ \� ijicúKeY \êAUòe ùKøYiò icû]û^ i¸a ùjC^ûjó ö KûeY

ùfLPòZâ \ßd icû«e @U«ò ö G_eò ùlZâùe ij icúKeY \ßd @iwZ (Inconsistent) ö
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\âÁaý : icúKeY a
1
x+b

1
y = 0 I a

2
x+b

2
y = 0 \ßde @^^ý icû]û^Uò (0,0); ~\ò a

a

b

b
1

2

1

2

≠  I

@iõLý icû]û^ i¸a; ~\ò a

a

b

b
1

2

1

2

=  ö G ùlZâùe icúKeY\ßd iað\û iwZ @U«ò ö

C\ûjeY - 4
(i) k e ùKCñ cìfý MêWÿòK _ûAñ 4x + ky + 8 = 0,  2x + 2y + 2 = 0 ijicúKeY \êAUòe @^^ý

icû]^ i¸a ?
(ii) k e ùKCñ cìfý _ûAñ kx + 3y – (k–3) = 0 I 12x + ky – k = 0  ijicúKeY \ßde @iõLý

icû]û^ i¸a ?
(iii) k e ùKCñ cìfý _ûAñ 5x–3y = 0 I 2x + ky = 0 ijicúKeY \ßde @iõLý icû]û^

ejòa ?
icû]û^ (i)  GVûùe a

1 
= 4, b

1
 = k I c

1
= 8 , a

2 
= 2, b

2
 = 2 I c

2
 = 2 ö

icúKeY \ßde @^^ý icû]û^ _ûAñ @ûagýK i�ð : a

a

b

b
1

2

1

2

≠  Þ 4
2 2

≠ k Þ k ¹ 4

\ k = 4  bò^Ü @^ý icÉ cû^ _ûAñ \� ij icúKeY\ßde @^^ý icû]û^ i¸a ö
(ii) GVûùe a

1 
= k, b

1
 = 3,  c

1
= –(k–3),  a

2 
= 12, b

2
 = k,  c

2
 = –k

\� ij icúKeY\ßde @iõLý icû]û^ _ûAñ @ûagýK i�ð :
a

a

b

b

c

c
1

2

1

2

1

2

= =  Þ k

k

k

k12

3 3= = − −
−

( )

_â[c icû^Zû eê  k2 = 12 x 3 Þ k = ± 6 ..........(1)
\ßòZúd icû^Zû eê  –3k = –k(k–3) Þ k2 – 6k = 0  Þ k (k– 6) = 0 Þ k =0  Kò´û k = 6

a

a

b

b

c

c
1

2

1

2

1

2

, ,  @^ê_ûZ MêW ÿ òK
c¤ùe Zêk^û

L
1
 : a

1
x+b

1
y+c

1
=0

L
2
:  a

2
x+b

2
y+c

2
=0

ijicúKeY \ßde icû]û^
@^ê~ûdú ùicû^ue ^ûcKeY

a

a

b

b
1

2

1

2

≠

a

a

b

b

c

c
1

2

1

2

1

2

= =

a

a

b

b

c

c
1

2

1

2

1

2

= ≠

L
1
 I L

2
 ùeLû\ßd

_eÆe ùQ\ú

L
1
 I L

2
 ùeLû\ ßd

icû_ZòZ @[aû GK I @bòò^Ü

iwZ I ÊZª @[ûðZþ @^^ý
(ijicúKeY\ßde GKcûZâ
icû]û^ i¸a)

L
1
 I L

2
 ùeLû\ßd icû«e

iwZ I ^òbðegúk (@iõLý
icû]û^ aògòÁ)

@iwZ (icû]û^ @i¸a)

C\ûjeY-1, C\ûjeY-2 I C\ûjeY-3 eê _ûA[ôaû Z[ýMêWÿòK ^òcÜ iûeYúùe i^ÜòùagòZ ö
a

1
x+b

1
y+c

1
=0 Gaõ a

2
x+b

2
y+c

2
=0
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(1) I (2) eê Gjû iêÆÁ ù~ k = 6 ùjùf \� ijicúKeY \ßde @iõLý icû]û^ i¸a ö

\âÁaý : k = –6 ùjùf  a

a

b

b

c

c
1

2

1

2

1

2

1

2

3

2
= = ≠ =  ùjZê icúKeY \ßd @iwZ ùja  I k ¹± 6

_ûAñ icúKeY \ßde @^^ý icû]û^ i¸a ö
(iii) GVûùe  a

1
 = 5,  b

1
 = –3, a

2
 = 2, b

2
 = k

icúKeY\ßde @iõLý icû]û^ ejòaûe i�ð : 
a

a

b

b k
1

2

1

2

5

2

3= ⇒ = −

 @[ûðZþ  k = − 6

5
 ùjùf \� ijicúKeY\ßde @iõLý icû]û^ ejòa ö

@^êgúk^ú - 1(a)

1. a§^ú c¤eê VòKþ C�eUò aûQò gì^ýiÚû^ _ìeY Ke ö
(i) x+ y = 0  icúKeY e @^ýZc icû]û^ -----     [(4,5), (5,5), (–4, 4), (–4, 5)]

(ii) x –2y = 0  icúKeYe @^ýZc icû]û^ -----   [(4,2), (–4,2), (4, –2), (–4, –2)]

(iii) 2x + y+2 = 0 icúKeYe @^ýZc icû]û^ -----[(0,2), (2,0), ( –2,0), (0, –2)]

(iv) x – 4y +1 = 0  ùjùf x  = ----- [4y – 1, 4y+1,  –4y+1, –4y –1]

(v) 2x – y + 2 = 0  ùjùf y  = ----- [2x – 2, 2x+2,  2x – 2, –2x –2]

(vi) x – 2y+ 3 = 0  ùjùf y = -----       [½(x+3), – ½(x –3), –½(–x+3), –½(x+3)]

2. ^òcÜùe \� ijicúKeY ù~ûWÿòeê ùKCñ icúKeY ù~ûWÿò ùlZâùe (i) @^^ý icû]û^
i¸a (ii) @iõLý icû]û^ i¸a Gaõ (iii) icû]û^ i¸a ^êùjñ ?

(i) x+y+1 = 0,  x –y +1 = 0, (ii) x+y+1 = 0,  2x +2y +2 = 0

(iii) x+y+1 = 0,  x +y +3 = 0, (iv) 2x – y+3=0, – 4x+2y – 6=0

(v) 2x – y + 3 = 0, 2x + y – 3 = 0, (vi) 2x – y + 3 = 0, –6x + 3y + 5 = 0

3. ^òcÜfòLôZ icúKeYMêWÿòKe ùfLPòZâ @u^ _ûAñ ù~ ùKøYiò Zò^òùMûUò aò¦êe iÚû^ûu
^òeì_Y Ke ö

(i) x – y = 0 (ii) x + y = 0

(iii) x – 2y = 0 (iv) x + 2y – 4 = 0

(v) x – 2y – 4 = 0 (vi) 2x – y + 4 = 0
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4. ̂ òcÜfòLòZ _âgÜMêWÿòKe iõlò¯ C�e @ûagýK ö
(i) kx + my + 4 = 0 I 2x + y +1 = 0  icúKeY\ßd @iõMZ ùjùf k : m ùKùZ ?
(ii) 2x + 3y – 5 = 0 I 7x – 6y –1 = 0  ijicúKeY\ßde  icû]û^ (1, b) ùjùf b e cìfý

ùKùZ?
(iii) ‘t’  e ùKCñ cû^ _ûAñ (1,1), icúKeY 3x + ty – 6 = 0 @^ý GK icû]û^ ùja ?
(iv) ‘t’  e ùKCñ cû^ _ûAñ (1,1), tx – 2y – 10 = 0 e @^ýZc icû]û^ ùja ?
(v) ‘t’  e ùKCñ cû^ _ûAñ tx + 2y  = 0  I 3x + ty = 0 ijicúKeY\ßde @iõLý icû]û^ i¸a?
(vi) \gûð@ ù~, 6x – 3y  +10 = 0 I 2x– y+ 9 = 0 ijicúKeY\ßde icû]û^ @i¸a ö
(vii) \gûð@ ù~, 2x + 5y = 17  Gaõ 5x + 3y  = 14  ijicúKeY\ßd iõMZ I ÊZª ö
(viii) \gûð@ ù~, 3x–5y –10 = 0  Gaõ 6x – 10y  = 20  ijicúKeY\ßde @iõLý icû]û^ ejòQò ö
5.   ùfLPòZâ @u^ Keò ^òcÜfòLôZ ijicúKeY\ßde icû]û^ Ke ö
(i) x + y – 4 = 0 I x – y = 0, (ii) x – y = 0 I x + y – 2 = 0

(iii) x + y = 0 I – x + y – 2 = 0, (iv) 2x + y – 3 = 0 I x + y – 2 = 0

(v) 3x + y + 2 = 0 I 2x + y + 1 = 0, (vi) x + 2y + 3 = 0 I 2x + y + 3 = 0

(vii) 2x + y – 6 = 0 I 2x – y + 2 = 0, (viii) x + y – 1 = 0 I 2x + y – 8 = 0

(ix) 3x + y – 11 = 0 I x – y – 1 = 0, (x) 2x – 3y – 5 = 0 I – 4x + 6y – 3 = 0

(xi) 2x + y + 2 = 0 I 4x – y – 8 = 0, (xii) 3x + 4y – 7 = 0 I 5x + 2y – 7 = 0

6.(i) ùfLPòZâ iûjû~ýùe \gðû@ ù~, 2x – 2y = 2 Gaõ  4x – 4y – 8 = 0 ijicúKeY\ßde icû]û^
@i¸a ö

  (ii) ùfLPòZâ iûjû~ýùe \gðû@ ù~, 2x – 3y = 1 Gaõ  3x – 4y = 1 ijicúKeY\ßde GK @^^ý
icû]û^ @Qò ö

  (iii) ùfLPòZâ iûjû~ýùe \gðû@ ù~, 9x + 3y + 12 = 0 Gaõ  18x  + 6y + 24= 0 ijicúKeY\ßd
iõMZ I ^òbðegúk ö

  (iv) ùfLPòZâ iûjû~ýùe 2x – y = 1 Gaõ  x  + 2y= 8 ijicúKeY\de icû]û^ Keò _âùZýKe
y- ùQ\ûõg ^òeì_Y Keö
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7. ̂ òcÜùe _â\� ijicúKeY \ßde @^^ý icû]û^ i¸a ùjùf _âùZýK ùlZâùe k e cû^ iÚòe
Ke ö

(i) x – 2y – 3 = 0, 3x + ky – 1 = 0 , (ii) kx – y – 2 = 0, 6x + 2y – 3 = 0

(iii) kx + 3y + 8 = 0, 12x + 5y – 2 = 0, (iv) kx + 2y =5, 3x + y = 1

(v) x – ky = 2, 3x + 2y + 5 = 0, (vi) 4x – ky = 5, 2x – 3y = 12

8. ̂ òcÜùe \� ijicúKeY \ßde @iõLý icû]û^ ejòùf _âùZýK ùlZâùe k e cû^ iÚòe Ke ö
(i) 7x – y – 5 = 0, 21x – 3y – k = 0, (ii) 8x + 2y – 9 = 0, kx + 10y – 18 = 0

(iii) kx – 2y + 6 = 0, 4x – 3y + 9 = 0, (iv) 2x + 3y = 5, 6x + ky = 15

(v) 5x + 2y = k, 10x + 4y = 3, (vi) kx – 2y – 6 = 0, 4x + 3y + 9 = 0

9. k e ùKCñ cìfý _ûAñ ^òcÜùe \� ijicúKeY\ßd @iwZ ùjùa ?
(i) 8x + 5y – 9 = 0, kx + 10y – 15 = 0, (ii) kx – 5y – 2 = 0, 6x + 2y – 7 = 0

(iii) kx + 2y – 3 = 0, 5x + 5y – 7 = 0, (iv) kx – y – 2 = 0, 6x – 2y – 3 = 0

(v) x + 2y – 5 = 0, 8x + ky –10 = 0, (vi) 3x – 4y + 7  0, kx + 3y – 5 = 0

1.2. ij icúKeY\ßde aúRMûYòZòK icû]û^ :
cù^Ke \� ij icúKeY\ßd iwZ I ißZªö

a
1
x + b

1
y + c

1
 = 0 ......................(1)

a
2
x + b

2
y + c

2
 = 0 ......................(2)

G \êA icúKeYe icû]û^ aúRMûYòZòK _âYûkú Kò´û ùfLPòZâ _âYûkúùe Keû~ûA _ûeòaö
_â[ùc aúRMûYòZòK _âYûkúe @ûùfûP^û Keòaûö

(i) _âZòKÌ^ _¡Zò (Method of Substitution) : Gjò _âYûkúùe \� icúKeY (1) I (2)

eê ù~ùKøYiòUòKê ù^A ùi[ôùe x Kê y cû¤cùe Kò´û y Kê x cû¤cùe _âKûg Keû~ûGö cù^Ke
icúKeY (1) Kê aòPûe Keû~ûA y Kê x cû¤cùe _âKûg Keòaûö C\ûjeY ißeì_ icúKeY (1)ùe

~\ò b
1
 ≠  0 ùZùa b

1
y = –c

2
 – a

1
x ⇒  y = 

1

1b  (–c
1
 – a

1
x)    ......................(3)

(3) \ßûeû _â\� y e cû^ 1

1b (–c
1
 – a

1
x) Kê icúKeY (2)ùe aýajûe Kùf ùMûUòG

GKNûZú icúKeY còkòa I Gjû

a
2
x + 

b

b
2

1
{–c

1
 – a

1
x} + c

2
 = 0 ⇒  (a

2
b

1
 – a

1
b

2
)x + (c

2
b

1
 – c

1
b

2
) = 0

⇒  x = 
− −

−
( )c b c b

a b a b
2 1 1 2

2 1 1 2
 ⇒  x = 

b c b c

a b a b
1 2 2 1

1 2 2 1

−
−      ......................(4)
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(4) \ßûeû _â\� x e cû^Kê (1) Kò´û (2) icúKeYùe aýajûe Kùf _ûAaû

a
1
 

b c b c

a b a b
1 2 2 1

1 2 2 1

−
−

F
HG

I
KJ + b

1
y + c

1
 = 0 ⇒  y = 

c a c a

a b a b
1 2 2 1

1 2 2 1

−
−  ......... (5)

x
b c b c

a b a b
y

c a c a

a b a b
= −

−
= −

−
1 2 2 1

1 2 2 1

1 2 2 1

1 2 2 1

, .................(6)

\âÁaý : ~\ò a
1
 ≠  0 jêG ùZùa @^êeì_ bûùa x Kê y cû¤cùe _âKûg Keò @Mâie ùjùf

@ûagýKúd icû]û^ còkò_ûeòa ö
C\ûjeY - 5 :

icû]û^ Ke : 5x + 2y + 2 = 0, 3x + 4y – 10 = 0

icû]û^ : GVûùe \� ij icúKeY\ßd
5x + 2y + 2 = 0   I .......................(i)

3x + 4y – 10 = 0 .......................(ii)

icúKeY (i)Kê aòPûe Keò y Kê x cû¤cùe _âKûg Keû~ûCö
... 2y = –5x – 2 ⇒  y = 

1

2
 (–5x – 2) .......................(iii)

(ii) I (iii) eê 3x + 
4

2
 (–5x – 2) – 10 = 0 ⇒  6x + 4(–5x – 2) – 20 = 0

⇒ 6x – 20x – 8 – 20 = 0 ⇒  –14x – 28 = 0 ⇒  x = –2

icúKeY (i)ùe x = –2 iÚû_^Kùf _ûAaû 5(–2) + 2y + 2 = 0

⇒ 2y – 8 = 0 ⇒  y = 4

... ^òù�ðd icû]û^ (–2, 4) @ùUö (C�e)
\âÁaý :

\� icúKeY\ßdùe x = –2, y = 4 ù^A _eúlû Keò ù\Lôaû CPòZþ ù~ icúKeY\ßd
(–2, 4) \ßûeû iò¡ ùjCQ«òö
(II) @_iûeY _¡Zò (Method of Elimination) :

Gjò _¡Zòùe _â\� ijicúKeY (1) I (2)eê x Kê Kò´û y Kê @_iûeY Keû~ûA[ûGö
cù^Ke @ûùc x Kê @_iûeY Keòaûö icúKeY (1)ùe xe ijM a

1
Kê icúKeY (2)e Cbd

_ûgßðùe MêY^Kùf Gaõ icúKeY (2)ùe xe ijM a
2
Kê icúKeY (1)e Cbd _ûgßðùe MêY^

Kùf _ûAaû
a

2
 × (1) ⇒  a

1
a

2
x + a

2
b

1
y + a

2
c

1
 = 0 .......................(7)

a
1
 × (2) ⇒  a

1
a

2
x + a

1
b

2
y + a

1
c

2
 = 0 .......................(8)
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icúKeY (7) I (8)ùe xe ijM icû^ö (7) eê (8)Kê aòùdûM Kùf _ûAaû
(a

2
b

1
 – a

1
b

2
) y + (a

2
c

1
 – a

1
c

2
) = 0

⇒ y = 
− −

−
( )a c a c

a b a b
2 1 1 2

2 1 1 2
 ⇒  y = 

c a c a

a b a b
1 2 2 1

1 2 2 1

−
−

_eòùghùe ye cû^Kê icúKeY (1) [Kò´û icúKeY (2)]ùe aýajûe Kùf

x = 
b c b c

a b a b
1 2 2 1

1 2 2 1

−
−  f² ùjaö

 α  I β  ^òù�ðd icû]û^ ùjùf, α =
−
−

b c b c

a b a b
1 2 2 1

1 2 2 1
, β =

−
−

c a c a

a b a b
1 2 2 1

1 2 2 1
 ùjaö

C\ûjeY - 6 :

icû]û^ Ke : 2x + 3y – 8 = 0, 3x + y – 5 = 0

icû]û^ : \� ij icúKeY\ßd
2x + 3y – 8 = 0 ........................(i)

3x + y – 5 = 0 ........................(ii)

3 × (i) ⇒ 6x + 9y – 24 = 0 ........................(iii)

2 × (ii) ⇒ 6x + 2y – 10 = 0 ........................(iv)

      – – +

(iii) – (iv) ⇒ 7y – 14 =   0  ⇒  y = 2

icúKeY (i) ùe y = 2 iÚû_^Kùf _ûAaû
2x + 6 – 8 = 0 ⇒  2x – 2 = 0 ⇒  x = 1

... ^òù�ðd icû]û^ (1, 2). (C�e)
(iii) aRâ MêY^ (Cross Multiplication) :

@ûce _ìað @ûùfûP^ûeê @ûùc ù\LôùQ ù~ \� ij icúKeY\ßde icû]û^
a

1
x + b

1
y + c

1
 = 0 .....................(1)

a
2
x + b

2
y + c

2
 = 0 .....................(2)

x = 
b c b c

a b a b
1 2 2 1

1 2 2 1

−
− , y = 

c a c a

a b a b
1 2 2 1

1 2 2 1

−
−  @ùUö

icû]û^eê @ûcKê còkòa
x

b c b c a b a b1 2 2 1 1 2 2 1

1

−
=

−
y

c a c a a b a b1 2 2 1 1 2 2 1

1

−
=

−

.....................(3)

C_ùe (3)ùe \ò@û~ûA[ôaû \êAUò icû^Zûe \lòY _ûgßð icû^ ùjZê (3)Kê
x

b c b c

y

c a c a a b a b1 2 2 1 1 2 2 1 1 2 2 1

1

−
=

−
=

− .....................(4)

}
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eì_ùe ùfLôùjaö GVûùe iàeY eLôaû CPòZ ù~ a
1
b

2
 – a

2
b

1
 ≠  0 @[ðûZþ 

a

a

b

b
1

2

1

2

≠ ö
icúKeY (4)ùe _â\� CqòKê aRâMêY^ Kêjû~ûGö GjûKê ijRùe cù^ eLôaû _ûAñ

^òcÜfòLôZ _¡Zò @af´^ Keû~ûA[ûGö
x

b c

b c

y
c a

c a

a b

a b
1 1

2 2

1 1

2 2

1 1

2 2

1= =

flýKe ù~ x fa [ôaû _\e jeùe (b
1
 MêY^ c

2
) ù`WÿûY (c

1
 MêY^ b

2
) jêGö

ùijò_eò y fa [ôaû _\e je I 1 fa [ôaû _\e je ^ò�ðòZ ùjûA[ûGö

\âÁaý :

(1) c
1
 = c

2
 = 0 I a

1
b

2
 – a

2
b

1
 ≠  0 ùjùf, a

1
x + b

1
y = 0, a

2
x + b

2
y = 0 icúKeY\ßde

icû]û^Uò (0, 0) @ùUö GVûùe icúKeY\ßdKê ic ijicúKeY (Homogeneous

Simultaneous equation) Kêjû~ûGö a
1
b

2
 – a

2
b

1
 = 0 ùjùf, iekùeLû\ßd GK I @bò̂ Ü

ùjùa I \� ijicúKeY\ßde @iõLý icû]û^ ejòaö
(2) \êAùMûUò ijicúKeY icû]û^ KeòaûKê \ò@û~ûA[ôùf _â[ùc a

1
b

2 
– a

2
b

1
 ≠  0 i�ðUò iZý

ùaûfò _eúlû Keòaû @ûagýKö
C\ûjeY - 7 :

icû]û^ Ke : 2x – 3y –1 = 0, 4x + y – 9 = 0

icû]û^ : \� ijicúKeY \ßd, 2x – 3y – 1 = 0, 4x + y – 9 = 0

GVûùe flýKe 2 × 1 – 4(–3) = 2 + 12 = 14 ≠  0 ùZYê icû]û^ i¸aö
aRâ MêY^ _âYûkú @af´^ùe,

x y

− −

−

=
−

−

=
−3 1

1 9

1 2

9 4

1

2 3

4 1

⇒
x y

( )( ) ( ) ( ) ( ) ( )− − − −
=

− − −
=

× − −3 9 1 1 1 4 9 2

1

2 1 4 3

⇒
x y

27 1 4 18

1

2 12+
=

− +
=

+ ⇒  
x y

28 14

1

14
= =  ⇒  x y= = = =28

14
2

14

14
1,

... ^òù�ðd icû]û^ (2, 1)ö (C�e)
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1.4. @Y iekùeLôd ijicúKeY :
G _~ðý« @ûùc iekùeLôd ijicúKeY a

r
x + b

r
y + c

r
 = 0, r = 1, 2 .......(1)

e icû]û^ iµKðùe @ûùfûP^û KeòùQö @ù^K ij icúKeY ~ûjûKò GKNûZú ^êùjñ, ùicû^uê
@ûagýKúd _eòa�ð^ Keò GKNûZú eì_Kê @Yû~ûA _ûeòa I C_ùe @ûùfûPòZ aúRMûYòZòK _âYûkúe
@af´^ùe icû]û^ Keòùjaö cûZâ G_eò @ûùc icÉ ùlZâùe Keò _ûeòaû ^ûjóö ùKùZMêWÿòG
^ò�òðÁ ùlZâùe G_eò Keû~ûA _ûeòaö
C\ûjeY - 8 :

icû]û^ Ke : 6x + 3y = 7xy, 3x + 9y = 11xy (x ¹ 0, y ¹ 0)

icû]û^ : flý Ke ù~ \� ijicúKeY\ßd GKNûZú ^êjñ«òö Kò«ê Cbd icúKeYe
\êA _ûgßðKê xy \ßûeû bûMKùf (Q x ¹ 0 I y ¹ 0 ùZùa xy ¹ 0)

6 3

y x
+  = 7,  

3 9

y x
+  =  11

GVûùe 1

x
 = υ  I 1

y = ν  ùfLôùf \� icúKeY\ßde _eòa�ðòZ eì_

3υ  + 6ν  – 7 = 0 Gaõ 9υ  + 3ν  – 11 = 0

(GVûùe 3x3 – 9 x 6 = – 45 ¹ 0)

aRâMêY^ \ßûeû υ ν
6 7

3 11

7 3

11 9

1

3 6

9 3

−

−

=
−

−

=

⇒
υ ν

− +
=

− +
=

−66 21 63 33

1

9 54
 ⇒  

υ ν
−

=
−

=
−45 30

1

45

⇒ υ = −
−
45

45
 = 1 I ν = −

−
=30

45

2

3
 ⇒  1

x
 = 1 I 1 2

3y
= ⇒  x = 1 I y = 

3

2

... ^òù�ðd icû]û^ 1
3

2
,
F
HG

I
KJ  @ùUö (C�e)

C\ûjeY - 9 :

icû]û^ Ke : 1

2 2 3

12

7 3 2

1

2

7

2 3

4

3 2
2

( ) ( )
,

x y x y x y x y+
+

−
=

+
+

−
=

icû]û^ :

cù^Ke υ =
+
1

2 3x y  I ν =
−
1

3 2x y                .......... (i)
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\ \� ij icúKeY\ßde _eòa�ðòZ eì_ 1

2

12

7

1

2
υ ν+ = ,  7υ  + 4ν  = 2

@[ðûZþ 7υ  + 24ν  – 7 = 0 (ii)

7υ  + 4ν  – 2 = 0 (iii)

(ii) – (iii) ⇒ 20ν  – 5 = 0 ⇒  ν  = 
1

4
\  3x – 2y = 4 (iv)

(iii) ùe ν = 1

4
 ùfLôùf _ûAaû 7υ  + 1 – 2 = 0 ⇒  υ  = 

1

7

\  2x + 3y = 7 (v)

2(iv) – 3(v) ⇒  2 (3x – 2y) – 3 (2x + 3y) = 8 – 21

⇒  –13y = –13 ⇒  y = 1

(iv) ùe y = 1 ùfLôùf _ûAaû 3x – 2 = 4 ⇒  x = 2

\ \� ij icúKeY\ßde ^òù�ðd icû]û^ (2, 1) @ùUö (C�e)
aòùgh @ûùfûP^û :

\� PòZâUòKê aòPûe Ke : A = FHG
I
KJ

5 7

2 1

Gjò PòZâùe ùfLû~ûA[ôaû iõLýûMêWÿòKê \êAùMûUò ]ûWÿò (row) I \êAùMûUò É¸ (Column)ùe
ùfLû~ûAQò I icÉ ]ûWÿò I É¸MêWÿòKê \êAUò a§^ú c¤ùe eLû~ûAQò ö GjûKê A eìù_ ^ûcòZ
Keû~ûAQò ö GVûùe A Kê GK 2 x 2 cûUòâKè (Matrix) Kêjû~ûG ö @ûùc c¤ 3 x 3, 4 x 4

cûUòâKè ùfLò_ûeòaû ö CyZe MYòZùe cûUâòKèe aýajûe ajêk bûùa Keû~ûG ö ù~ùjZê GVûùe
]ûWÿòiõLýû ij É¸iõLýû icû^, ùZYê Gjò cûUâòKèMêWÿòKê aMð cûUòâKè (Square matrix) Kêjû~ûG ö
ùKak 2 x 2 cûUâòKèKê GVûùe aòPûe Keû~ûCQò ö _âZò aMð cûUòâKè ij ùMûUòG ^ò�òðÁ iõLýû

iõ_éq I GjûKê aMð cûUâòKèe WòUecò^û�þ (determinant) Kêjû~ûG ö ~\ò cûUâòKè A
a b

c d
= FHG

I
KJ  jêG

ùZùa Gjûe WòUeþcò^û�þ I A I = 
a b

c d  = ad – bcö C\ûjeY Êeì_, A = FHG
I
KJ

5 7

2 1
 ùjùf

I A I = 5 x 1 – 7 x 2 = 5 –14 = –9 @ùU ö

ùijò_eò,
1 4

0 3

−
 = 1 x 3 – 0 x (– 4) = 3 – 0 = 3;

2 1

1 3–  = 2 x 3 – 1 x (– 1) = 6 + 1 = 7
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@ûùc ù\LòùQ ù~, a
1
x + b

1
y + c

1
 = 0  Gaõ a

2
x + b

2
y + c

2
 = 0 icúKeY \ßde icû]û^

x
b c b c

a b a b
y

c a c a

a b a b
= −

−
= −

−
1 2 2 1

1 2 2 1

1 2 2 1

1 2 2 1

,

a�ðcû^ flý Ke :
a

1
x + b

1
y + c

1
 = 0 Þ  a

1
x + b

1
y = – c

1
  Gaõ

a
2
x + b

2
y + c

2
 = 0 Þ  a

2
x + b

2
y = – c

2

a
1
, b

1
, –c

1
,  a

2
, b

2
, –c

2
 iõLýûMêWÿòKê ù^A ^òcÜ Zò^òùMûUò WòUecò^û�Kê aòPûe Ke :

∆ =
a b

a b
1 1

2 2

,   ∆x
c b

c b
=

−
−

1 1

2 2

    Gaõ        ∆y
a c

a c
=

−
−

1 1

2 2

[De _â[c É¸Kê ]îaK É¸      [De \ßòZúd É¸Kê ]îaK É¸
    \ßûeû a\kûAùf]                   \ßûeû a\kûAùf]

ù~CñVûùe D = a
1
b

2  
– a

2
b

1
,    D

x
 =  –c

1
b

2  
– b

1
(–c

2
),      D

y
 =  –a

1
c

2 
– a

2
(–c

1
)

         = b
1
c

2 
– b

2
c

1                               
= c

1
a

2 
– c

2
a

1

@ZGa WòUeþcò^û� cû¤cùe ^òù�ðd icû]û^ :

x = 
∆
∆

x , y = 
∆
∆

y   ù~CñVûùe D ¹ 0  KûeY icúKeY\ßd iwZ ùjaû @ûagýK ö

aRâMêY^ _¡Zòùe f² icû]û^Kê WòUecò^û�þ cû¤cùe ùfLòùf,

 
x

b c b c

b

c a c a a b a b
1 2 2 1 1 2 2 1 1 2 2 1

1

−
=

−
=

− Þ x
c b

c b

b
a c

a c

a b

a b

−
−

=
−
−

=
1 1

2 2

1 1

2 2

1 1

2 2

1

Þ 
x y

x y∆ ∆ ∆
= = 1

Þ  x = 
∆
∆

x , y = 
∆
∆

y

GjûKê iê_eòPòZ Cramer’s ^òdc Kêjû~ûG ö aRâMêY^ iìZâ jó Cramer’s Rule e
@^ýeì_ ö
C\ûjeY - 10 :

Cramer u ^òdc _âùdûM Keò ^òcÜ ijicúKeY \ßde icû]û^ Ke ö
x + 2y = –1  I   2x –3y = 12

icû]û^ : GVûùe D = 
1 2

2 3−  = 1 x (–3) – 2 x 2 = –3 – 4 = –7        \ D  ¹ 0

D
x
 = 

−
−

1 2

12 3
  = (–1) x (–3) – 2 x 12 = 3 – 24 = –21
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D
y
 = 

1 1

2 12

−
  = 1 x 12 – 2 x (–1) = 12 + 2 = 14

\  x = 
∆
∆

x = 
−
−
21

7
= 3, y = 

∆
∆

y = 
14

7−
 = –2

\  ^òù�ðd icû]û^ : (x, y) = (3, –2)

@^êgúk^ú - 1 (b)

1.    _âZòKÌ^ _âYûkúùe ^òcÜfòLôZ ijicúKeY \ßde icû]û^ Ke ö
(i) x + y –8 = 0, 2x –3y – 1 = 0 (ii) 3x + 2y – 5 = 0, x – 3y – 9 = 0

(iii) 2x – 5y + 8 = 0, x – 4y + 7 = 0 (iv) 11x +15y + 23= 0, 7x – 2y – 20 = 0

(v) ax + by – a + b = 0, bx – ay –a –b = 0 (vi) x + y – a = 0, ax + by –b2 =0

2. @_iûeY _âYûkúùe ^òcÜfòLôZ ij icúKeY cû^ue icû]û^ Ke ö
(i)  x – y – 3 = 0, 3x  – 2y – 10 = 0 (ii) 3x + 4y = 10, 2x – 2y = 2

       (iii) 3x – 5y – 4 = 0, 9x = 2y – 1 (iv) 0.4x – 1.5y = 6.5, 0.3x + 0.2y = 0.9

         (v) 2 x + 3 y =0, 5 2 0x y+ = (vi) ax + by = 0, x + y – c = 0 (a+b¹0)

3. aRâMêY^ _âYûkúùe ^òcÜfòLôZ ijicúKeYcû^u icû]û^ Ke ö
(i) x + 2y + 1 = 0, 2x – 3y – 12 = 0 (ii) 2x + 5y = 1, 2x + 3y = 3

(iii) x + 6y + 1 = 0, 2x + 3y + 8 = 0 (iv) 
x

a

y

b
+ = a + b , 

x

a

y

b2 2
+ = 2

(v) x+ 6y + 1 = 0, 2x + 3y + 8 = 0 (vi) 4x – 9y = 0, 3x + 2y – 35 = 0

4. ̂ òcÜfòLôZ ijicúKeYcû^u icû]û^ Ke ö

(i)
2 3

x y
+  = 17, 

1 1

x y
+  = 7 (ii) 

5

x
 + 6y = 13, 

3

x
 + 20y = 35

(x ¹ 0, y ¹ 0)      (x ¹ 0)

(iii) 2x – 
3

y  = 9, 3x + 
7

y  = 2 (iv) 4x + 6y = 3xy, 8x + 9y = 5xy

(y ¹ 0)      (x ¹ 0, y ¹ 0)

(v) (a–b) x + (a+b) y = a2–2ab–b2 (vi) 
x

a

y

b
+  = 2, ax – by = a2 – b2

(a+b) x + (a+b)y = a2 + b2
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     (vii)
5 2

x y x y+
−

−  + 1 = 0 (viii)
xy

x y+
= 6

5 , 
xy

y x−  = 6

15 7

x y x y+
+

−  – 10 = 0 (x + y ≠  0, x – y ≠  0)

(ix) 6x + 5y = 7x + 3y + 1 = 2 (x + 6y – 1)

(x)
x y x y x y+ − = + − = + −8

2

2 14

3

3 12

11

(xi)
x y x y+ − −

2 3
 = 8,  

x y x y+ + −
3 4

 = 11  (xii) 
x

a

y

b
= , ax + by = a2 + b2

5. ^òcÜfòLòZ WòUecò^û�e cìfý ^ò�ðd Ke :

(i) 
2 5

6 0
  (ii) 

2 1

3 2

−
 (iii) 

0 4

5 1−   (iv) 

1
2

1

3
4

1
5

6. Cramer u ^òdc _âùdûM Keò ^òcÜ ijicúKeYcû^ue icû]û^ Ke :
(i) 2x + 3y = 5,  3x + y  = 4 (ii) x + y = 3,  2x + 3y = 8

(iii) x – y = 0,  2x + y = 3 (iv) 2x – y = 3,  x – 3y = –1

1.7  _ûUòMYòZ _âgÜe icû]û^ùe _âùdûM
GK @mûZ eûgò aògòÁ GKNûZú icúKeYe _âùdûM Keò @ù^K _ûUòMYòZ _âgÜcû^u icû]û^

ijRùe KeòùQ ö ùijò_eò \êA @mûZ eûgòaògòÁ GKNûZú ij icúKeYe _âùdûMùe RUòk _ûUòMYòZ
_âgÜcû^u ijR icû]û^ Kò_eò Keò_ûeòaû, Zûjû @ûùfûP^û Keòaû ö G[ô_ûAñ ^òcÜùe \ò@û~ûA[ôaû
C\ûjeYMêWÿòKê ù\L ö

C\ûjeY - 11 : _òZûu adie \êAMêY I _êZâe adie icÁò 105 ahð ö cûZâ _òZûu adi I
_êZâe adie \êAMêYe icÁò 75 ahð ö ùZùa _òZû I _êZâu adi ^òeê_Y Ke ö

icû]û^ : cù^Ke _òZûu adi = x ahð I _êZâe adi = y
_âgÜû^ê~ûdú 2x + y = 105 I x + 2y = 75

\ icúKeY\ßd 2x + y – 105 = 0  I x + 2y – 75 = 0

aRâMêY^ _¡Zòùe icû]û^ Kùf _ûAaû x y

1 75 2 105 105 1 75 2

1

2 2 1 1x( ) x( ) x ( )x x x− − −
=

− − −
=

−

⇒ = =x y

135 45

1

3
 ⇒ =x

135

3
 =  45 I  y = 

45

3
 = 15

\ _òZûu adi = 45 ahð I _êZâe adi = 15 ahð ö
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C\ûjeY - 12 :  \êA@u aògòÁ ùMûUòG iõLýûe @u\ßde icÁò 12 ö iõLýûUòe @u \ßde iÚû^
a\kûA ùfLôùf ù~Cñ iõLýû còkòa Zûjû cìk iõLýû Vûeê 18 @]ôK ö ùZùa iõLýûUò ùKùZ ?

icû]û^ : cù^Ke iõLýûUòe \gK iÚû^úd @u = x  I GKK iÚû^úd @u = y
\ iõLýûUò = 10x + y  I @u \ßde iÚû^ a\kûA ùfLôùf ^ìZ^ iõLýûUò = 10y+x

_âgÜû^ê~ûdú : x + y = 12 ...............(i)  Gaõ
(10y+x) – (10x + y) = 18  Þ 9y –9x – 18  Þ y –x = 2 ..... (ii)

(i) I (ii) Kê ù~ûM Kùf _ûAaû 2y = 14  Þ  y = 7

y e cìfý icúKeY (i) ùe iÚû_^ Kùf _ûAaû x + 7 = 12  Þ  x = 5

\ ^òù�ðd iõLýûUò = 57 (C�e)

C\ûjeY - 13 : ùMûUòG bMÜûõge fa I je Cbd ùe 1 ù~ûMKùf bMÜûõgUò 4
5

 jêG ö ~\ò fa
I je Cbdeê 5 aòùdûM Kùf bMÜûõgUò 1

2
 jêG, ùZùa bMÜûõgUò ùKùZ ?

iûcû]û^ : cù^Ke bMÜûõgUò x

y

_âgÜû^ê~ûdú x

y

+
+

=1

1

4

5
 Gaõ   x

y

−
−

=5

5

1

2

Þ   5x + 5 = 4y + 4  Gaõ  2x –10 = y – 5

Þ 5x – 4y + 1 = 0 ........... (i)   I 2x –y – 5 = 0 ................ (ii)

 icúKeY (i)        Þ 5x – 4y + 1 = 0 ............... (iii)

 icúKeY (ii) x 4  Þ 8x – 4y – 20 = 0 ............... (iv)

 icúKeY (iii) eê icúKeY (iv) aòùdûM Kùf, –3x + 21 = 0  Þ x = 7

x e cû^Kê icúKeY (i) ùe _âùdûM Kùf 5 x 7 – 4y + 1 = 0 Þ 4y =36  Þ y = 9

\ ^òù�ðd bMÜûõgUò = 7
9

(C�e)

C\ûjeY -  14 : 8 RY _êeêh I 12 RY ÈúùfûK ùMûUòG Kû~ðýKê 10 \ò^ùe ùgh Keò_ûe«ò ö
6 RY _êeêh I 8 RY Èú ùfûK Cq Kû~ðýKê 14 \ò^ùe ùgh Keò _ûeòùf RùY ÈúùfûK ùijò Kû~ðýKê
ùKùZ\ò^ùe ùgh Keò_ûeòa ?

icû]û^ : cù^Ke RùY _êeêh x \ò^ùe I RùY ÈúùfûK y \ò^ùe ùgh Keò_ûeòùa ö
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ùZùa RùY _êeêh ùMûUòG \ò^ùe Kû~ðýe 1
x

 @õg Keò_ûùe I RùY Èú ùfûK ùMûUòG \ò^ùe 1y
@õg Keò_ûùe ö cûZâ 8 RY _êeêh I 12 RY Èú ùfûK ùMûUòG \ò^ùe Kû~ðýe 1

10
 @õg Gaõ RùY _êeêh

I 6 RY ÈúùfûK ùMûUòG \ò^ùe Kû~ðýe 1

14
 @õg Ke«ò ö

_âgÜû^ê~ûdú 8 12 1

10x y
+ = , 

6 8 1

14x y
+ =

1

x
 = υ I 1

y  = ν  ùfLôùf icúKeY\ßde _eòa�ðòZ eì_ _ûAaû�
80υ  + 120ν  – 1 = 0 Gaõ 84υ  + 112ν  – 1 = 0

icúKeY\ßde icû]û^ _ûAñ aRâMêY^ _¡Zò @af´^ Kùf
υ ν

120 1 112 1 84 1 80 1

1

80 112 120 84( ) ( ) ( ) ( )− − −
=

− − −
=

× − ×

⇒  υ ν
−

=
−

=
−8 4

1

1120
 ⇒  υ = =8

1120

1

140
 I ν = =4

1120

1

280

⇒  x = 140 I y = 280

... RùY Èú ùfûK Kû~ðýUòKê 280 \ò^ùe icû¯ Keò_ûeòaö (C�e)

C\ûjeY - 15 : \êAUò iõLýûe ù~ûM`k 15 I ùicû^u aêýZKâc eûgò\ßde ù~ûM`k 3

10

ùjùf iõLýû\ßd ^òeê_Y Ke ö

icû]û^ : cù^Ke iõLýû \ßd x I y ö \ ùicû^ue aêýZþKâc 1
x

 I 1y   ö

_âgÜû^ê~ûdú : x + y = 15............. (i)      Gaõ   1 1 3

10x y
+ =  ............ (ii)

Þ  
x y

xy xy

+ = ⇒ =3

10

15 3

10
  ((i) e aýajûe ùjZê)

Þ xy = 
15 10

3

x
 = 50

Kò«ê x – y  = ± + − = ± − = ± = ±( ) xx y xy2 2
4 15 4 50 25 5

  \ x – y = 5 ................... (iii)   Kò´û x – y = – 5 ................ (iv)

(i) I (iii) Kê icû]û^ Kùf _ûAaû x = 10, y = 5

Kò´û (i) I (iv) Kê icû]û^ Kùf x = 5 I y = 10

iêZeûõ iõLýû \ßd 10 I 5 ö (C�e)
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@^êgúk^ú - 1 (c)

1. \êAUò iõLýûe ù~ûM`k 137 I ùicû^ue aòùdûM `k 43  ö ùZùa iõLýû \ßd ^òeê_Y Ke ö

2. icaûjê ZâòbêRe aûjê Zâde ù\÷Nðý x + 4 ùi.cò., 4x-y  ùi.cò. I y+2 ùi.cò. ùjùf aûjêe ù\÷Nðý
iÚòe Ke ö

3. ABCD @ûdZùlZâe AB = 3x + y  ùi.cò., BC = 3x + 2 ùi.cò., CD = 3y– 2x ùi.cò.  I
DA = y + 3 ùi.cò. ùjùf @ûdZùlZâe ùlZâ`k ^òeê_Y Ke ö

4. \êA @u aògòÁ ùMûUòG iõLýû, Zûjûe @u \ßde ù~ûM `ke 4 MêY ö Kò«ê iõLýûUòùe 18 ù~ûM
Kùf @u \ßde iÚû^ a\kò ~ûG ö ùZùa iõLýûUò ùKùZ ?

5. \êA @u aògòÁ ùMûUòG iõLýû I Zûjûe @u\ßde iÚû^ a\kûA ùfLôùf ù~Cñ iõLýû còkòa, ùi
\êjóue ù~ûM`k 99 I . @u \ßde @«e 3 ùjùf iõLýûUò ùKùZ ?

6. \êAUò iõLýûe icÁò, ùicû^u aòùdûM`ke 4 MêY Gaõ iõLýû \êAUòe ù~ûM`k 8 ö ùZùa
iõLýû \êAUò ùKùZ ?

7. \êA @u aògòÁ iõLýûe @ucû^ue icÁò 10; Kò«ê @uMêWÿòKe iÚû^ a\kûA ùfLòùf C_ô^Ü
iõLýûUò cìk iõLýûe \êAMêYeê 1 DYû jêG, iõLýûUò iÚòe Ke ö

8. \êAUò iõLýû c¤eê _â[cUòe 3 MêYeê \ßòZúdUòe 2 MêY aòùdûM Kùf aòùdûM`k 2 ùja Gaõ
\ßòZúdUòùe 7 ù~ûM Kùf ù~ûM`k _â[cUòe 2 MêY ùja ö iõLýû\ßd iÚòe Ke ö

9. ùMûUòG bMÜûõge fa I je ùe 2 ù~ûM Kùf Zûjû 9

11
 jêG ö cûZâ fa I jeùe 3 ù~ûM Kùf

Zûjû 5
6

 jêG ö ùZùa bMÜûõgUò ùKùZ ?

10. ùMûUòG bMÜûõge fae 3 MêY I jeeê 3 aòùdûM Kùf bMÜûõgUò 18
11

 jêG ö cûZâ faùe 8 ù~ûM
Kùf I jeKê 2 MêY Kùf Zûjû 2

5
 jêG ö ùZùa bMÜûõg ùKùZ ?

11. 5 Uò Kfc I 6 Uò ù_^þiòfe \ûc cògò 9 Uuû Gaõ 3 Uò Kfc I 2 Uò ù_^þiòfþe \ûc cògò 5
Uuû jêG ö ùZùa ùMûUòG Kfc I ùMûUòG ù_^þiòfþe \ûc ùKùZ ?

12. _òZûu adi _êZâ adie 3 MêY ö 12 ahð _ùe _òZûu adi _êZâ adie 2 MêY ùja ö ùZùa
_òZû I _êZâe a�ðcû^ adi ùKùZ ?
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13. GK @ûdZ ùlZâe ù\÷NðýKê 5 ùi.cò. KcûA _âiÚKê 3 ùi.cò. aXÿûAaû \ßûeû Gjûe ùlZâ`k 9 aMð
ùi.cò. Kcò~ûG ö  @ûdZùlZâe ù\÷NðýKê 3 ùi.cò. I _âiÚKê 2 ùi.cò. aXÿûAaû \ßûeû ùlZâ`k 67

aMð ùi.cò. aXÿò~ûG ö @ûdZùlZâe ùlZâ`k iÚòe Ke ö

14. 2 RY _êeêh I 3 RY Èú ùfûK GKZâ ùMûUòG Kû~ðýKê 5 \ò^ùe ùgh Keò_ûe«ò ö ùijò Kû~ðýKê
4 RY _êeêh I 9 RY Èú ùfûK GKZâ 2 \ò^ùe ùgh Keò _ûe«òò ö ùZùa RùY Èú ùfûK Kò´û
RùY  _êeêh ùijò Kû~ðýKê ùKùZ \ò^ùe ùgh Keò_ûeòa ?

15. A I B GKZâ Kûc Keò ùMûUòG Kû~ðýKê 8 \ò^ùe ùgh Keò_ûe«ò ö ùicûù^ GKZâ Kû~ðý @ûe¸
Keò 3 \ò^ Kû~ðý Keòaû _ùe A PûfòMfû I @agòÁ Kû~ðýKê @ûC 15 \ò^ùe ùgh Kfû ö _âùZýK
GKûKú Kûc Kùf ùKùZ \ò^ùe Kû~ýðKê ùgh  Keò _ûeòùa ö

16. A I B e @ûde @^ê_ûZ 8:7 I aýde @^ê_ûZ 19:16 ö ~\ò Cbùd 1250 Uuû iõPd Keò_ûe«ò
ùZùa ùicû^ue @ûd ^ò�ðd Ke ö

17. 5 ahð _ùe _òZûe adi _êZâe adie Zò^òMêY ùja I 5 ahð _ìùað _òZûe adi _êZâ adie
iûZMêY [ôfû ö ùZùa ùicû^ue a�ðcû^ adi iÚòe Ke ö

18. ùMûUòG @ûdZùlZâe ù\÷Nðý 2 cò. @]ôK I _âiÚ 2 cò. Kcþ ùjùf ùlZâ`k 28 a.cò. Kcò~ûG; cûZâ
ù\÷Nðý 1 cò. Kcþ I _âiÚ 2 cò. @]ôK ùjùf ùlZâ`k 33 a.cò. aXÿò~ûG ö cìk @ûdZùlZâe
ùlZâ`k iÚòe Ke ö

19. 50 Kê G_eò \êAUò iõLýûe icÁò eìù_ _âKûg Ke ù~_eòKò iõLýû \ßde aêýZþKâce icÁò  1

12

ùja ö

20. ùMûUòG bMÜ iõLýûe fa I jeKê ù~ûM Keò ù~ûM`ke GK-ZéZúdûõg ù^ùf, Zûjû jeVûeê
4 DYû jêG I jeùe 1 ù~ûM Keò bMÜ iõLýûUòKê fNòÂ @ûKûeùe ùfLòùf Zûjû 1

4
 jêG ö bMÜ

iõLýûUò ùKùZ ?
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\ßòZúd @¤ûd

\ßòNûZ icúKeY
(QUADRATIC EQUATIONS )

2.1 C_Kâc (Introduction)  :
P (x) = a x2 + b x + c (a ¹ 0) ùMûUòG \ßòNûZ _fòù^ûcò@ûfþ (Quadratic Polynomial),

ù~CñVûùe a I b ~[ûKâùc x2, xe ijM Gaõ c GK ]îa iõLýû ö
ax2 + bx + c = 0, (a ¹ 0) Kê \ßòNûZ icúKeY (Quadratic Equation)  Kêjû~ûG ö
GKNûZú icúKeY ax + b = 0, (a ¹ 0)  i´§ùe @Ác ùgâYúùe @ûùfûP^û Keû~ûAQò Gaõ Gjûe

icû]û^ iõ_Kðùe c¤ @ûùfûP^û Keû~ûAQò ö GKNûZú icúKeYe ùKak ùMûUòG aúR aû cìk [ûG
Gaõ \ßòNûZ icúKeYe \êAUò aúR [ûG ö

cù^eL : ùMûUòG  n NûZú icúKeY a
n
xn + a

n–1
xn–1 + ....+a

1
x + a

0
 = 0, (a

n
 ¹ 0) e n iõLýK

aúR aû cìk @Qò ö Cq Z[ýUò �aúRMYòZùe ùcøkòK C__û\ý� (Fundamental Theorem of

Algebra) eìù_ _eòPòZ ö
^ac ùgâYúùe @ûùfûPòZ ax2 + bx + c = 0, (a ¹ 0) \ßòNûZ icúKeYe icû]û^ iõ_KòðZ GK

C\ûjeYKê ù\L ö
cù^Ke icúKeYUò x2 – 5x + 6 = 0 ö C_ôû\KúKeY cû¤cùe _ûAaû,

Þ x2 – 3x – 2x + 6 = 0 Þ x (x – 3) – 2 (x – 3) = 0

Þ (x – 2) (x – 3) = 0 Þ x = 2 Kò´û x = 3

\ cìk\ßd 2 I 3  ö
~\ò x = a _ûAñ \ßòNûZ _fòù^ûcò@ûfþ ax2 + bx +c e cû^ gì^ jêG, ùZùa a Kê _fòù^ûcò@ûfþe

GK gì^ (zero) Kêjû~ûG ö C\ûjeY Êeì_, 3, x2 – 5x + 6 _fòù^ûcò@ûfþe GK gì^, KûeY x =3  _ûAñ
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x2–5x+6 e cû^ 0 @ùU ö GVûùe cù^eLòaûKê ùja ù~, \ßòNûZ icúKeYe �gì̂ � Cq icúKeYe
GK cìk (root) @ùU ö Cq @¤ûdùe �_ì�ðaMðùe _eòYZ Keò icû]û^ Keòaû _âYûkú� @af´^ùe
\ßòNûZ icúKeYe cìk ^ò�ðd Kò_eò jêG, @ûùfûP^û Keòaû ö

\âÁaý : _âùZýK \ßòNûZ _fòù^ûcò@ûfþ GK \ßòNûZ icúKeY ij iõ_éq @ùU ö C\ûjeY Êeì_:
ax2+bx+c \ßòNûZ _fòù^ûcò@ûfþ ax2 + bx + c =0, a ¹ 0  \ßòNûZ icúKeY ij iõ_éq ö
2.2. _ì�ðaMðùe _eòYZ Keò \ßòNûZ icúKeYe icû]û^ (Solution by Completing the squares):

cù^Ke \ßòNûZ icúKeYUò ax2 + bx + c =0, a ¹ 0

Þ x2 + 
b

a
x + 

c

a
 = 0  (Cbd_ûgßðKê ‘a’ \ßûeû bûM KeûMfû ö)

Þ x2 + 2.x. 
b

a2
 = – 

c

a
 ( c

a
 ]îaKe _ûgßð _eòa�ð^ KeûMfû ö)

Þ x2 + 2.x. 
b

a2
 +

b

a2

2F
HG
I
KJ  = 

b

a2

2F
HG
I
KJ – 

c

a
 (Cbd_ûgßðùe b

a2

2F
HG
I
KJ  ù~ûM KeûMfû ö)

Þ { x2 + 2.x. 
b

a2
 +

b

a2

2F
HG
I
KJ }  = 

b

a

2

2
4

 – 
c

a
 = 

b ac

a

2

2

4

4

−  Þ x
b

a

b ac

a
+FHG
I
KJ = ±

−F

H
G
G

I

K
J
J2

4

2

2 2

2

d i

(GVûùe flý Ke ù~ Cbd _ûgßðKê _ì�ð aMðùe _eòYZ Keû~ûAQò ö)

Þ x + 
b

a2
 = ±

−b ac

a

2
4

2

d i Þ x  = –
b

a2
 ±

−b ac

a

2
4

2

d i
= 

− ± −b b ac

a

2
4

2

d i

Þ x = − + −b b ac

a

2
4

2
 Kò´û,  x = − − −b b ac

a

2
4

2

ùZYê cìk\ßd a  I b ùjùf a = 
− + −b b ac

a

2
4

2

d i
;    b = 

− − −b b ac

a

2
4

2

d i
  ö

aòKÌ _âYûkú :
ax2 + bx + c = 0 (a ¹ 0)

Þ ax2 + bx = – c  (‘c’ Kê _ûgßð _eòa�ð^ KeûMfû)
Þ 4a (ax2 + bx) = – 4ac   (Cbd _ûgßðùe 4a MêY^ Kùf)
Þ 4a2x2 + 4abx = – 4 ac

Þ (2ax)2 + 2. 2ax. b = – 4ac

Þ (2ax)2 + 2 . 2ax. b + b2 = b2 – 4ac   (Cbd _ûgßðùe b2 ù~ûM KeûMfû)
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Þ (2ax + b)2 = ± −F
H

I
Kb ac2

2

4d i   (Cbd _ûgßðKê _ì�ðaMðùe _eòYZ KeûMfû)

Þ 2ax + b = ± −b ac2
4d i  Þ 2ax = –b ± −b ac2

4d i

Þ x = 
− ± −b b ac

a

2
4

2

d i
 Þ x = 

− + −b b ac

a

2
4

2

d i
  Kò´û x =

− − −b b ac

a

2
4

2

d i

@ZGa \ßòNûZ icúKeYe cìk a I b ùjùf :

a =  
− + −b b ac

a

2
4

2

d i
      Gaõ  b = 

− − −b b ac

a

2
4

2

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

(i) ùe ^ò�òðZ iìZâKê \ßòNûZ iìZâ (Quadratic Formula)   Kêjû~ûG ö
\âÁaý : _ì�ð aMðùe _eòYZ Keò \ßòNûZ icúKeYe icû]û^ _â[c Keò \gc gZû±òùe _âiò¡

bûeZúd MYòZm gâú]e @ûPû~ðýu \ßûeû iµû\òZ ùjûA[ôfû ö
C\ûjeY - 1 :
_ì�ð aMðùe _eòYZ Keò 6x2 + 11x + 3 = 0 icúKeYUòe icû]û^ Ke ö
icû]û^ :  GVûùe a = 6 , b = 11 I c = 3

4a @[ûðZþ 24 \ßûeû 6x2 + 11x = – 3 e Cbd _ûgßðKê MêY^ Kùf @ûùc _ûAaû
      24 (6x2 + 11x) = (– 3) x 24

Þ 144 x2 + 264x = – 72 Þ (12x)2 + 2 (12x) x 11 = – 72

Þ (12x)2 + 2 (12x) x 11 + (11)2 = (– 72) + (11)2

Þ (12x + 11)2 = – 72 + 121 = 49 = (± 7)2

Þ 12x + 11 =  ± 7  Þ 12x = – 11 ± 7

Þ 12x = – 11 + 7 Kò´û – 11 – 7

Þ 12x = – 4 Kò´û – 18

Þ x = 
−4

12
 = – 

1

3
 Kò´û –18

12
 =  

–3
2

\ ^òù�ðd cìk\ßd – 
1

3
 I  –3

2
 ö (C�e)

aòKÌ _âYûkú :

\� icúKeYUò 6x2 + 11x + 3 = 0  Þ x2 + 
11

6
x + 

1

2
= 0 (6 \ßûeû Cbd _ûgßðKê bûM KeûMfû)
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Þ x2 + 2.x. 
11

12
 +

11

12

11

12

1

2

2 2F
HG
I
KJ = FHG

I
KJ –

Þ { x2 + 2.x. 
11

12
+

11

12

2F
HG
I
KJ }  = 

121

144

1

2

49

144
− =

Þ x +FHG
I
KJ = ±FHG

I
KJ

11

12

7

12

2 2

 Þ x + 
11

12
 = ± 7

12

Þ x = 
− ±11

12

7

12
 Þ x = 

− +11

12

7

12
  Kò´û − −11

12

7

12

Þ x = – 
4

12
 = –

1

3
 Kò´û − = −18

12

3

2

\ ^òù�ðd cìk\ßd −1
3

 I −3
2

 ö (C�e)

C\ûjeY - 2 : \ßòNûZ iìZâ _âùdûM Keò x2 + 2x – 63 = 0 icúKeYe aúR\ßd a I b ^òeì_Y
Ke ö

icû]û^ : GVûùe a = 1, b = 2 I c = – 63

@ZGa a = 
− + −b b ac

a

( )2
4

2
 = 

− + − −2 2 4 1 63

2 1

2( x x( )

x
 = 

− + +
= − + =

2 4 252

2

2 16

2
7

( )

I  b =  
− − −b b ac

a

( )2
4

2
 = 

− − − −2 2 4 1 63

2 1

2{ x x( )}

x
 = 

− − +
= − − = − = −

2 4 252

2

2 16

2

18

2
9

( )

@ZGa ^òù�ðd aúR \ßd a = 7  I b = – 9 ö (C�e)
2.3. _âùb\K (Discriminant) :

b2 – 4ac Kê \ßòNûZ icúKeY ax2 + bx + c = 0 e _âùb\K Kêjû~ûG I GjûKê ‘D’ \ßûeû iìPòZ
Keû~ûG ö @[ðûZþ D = b2 – 4ac ö

\ßòNûZ icúKeY ax2 + bx + c = 0 Kê aòPûeKê ù^fûùaùk, ùi[ôùe a, b I c eûgòZâd _ì�ð iõLýû
I a ¹ 0 ö

cìk \ßdKê D cû¤cùe _âKûg Kùf,   a =  
− + −b b ac

a

( )2
4

2
 = 

− +b D

a2

Gaõ  b = − − −b b ac

a

( )2
4

2
 = 

− −b D

a2
 ö
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2.4  cìk\ßde Êeì_ (Nature of roots) :
\ßòNûZ icúKeYe _âùb\K (D) Kê aòPûeKê ù^A icúKeYUòe cìk\ßde Êeì_ ̂ òeì_Y Keû~ûG ö
(i) D > 0 ùjùf, cìk\ßd a I b aûÉa iõLýû I _eÆeVûeê _é[K ùjùa ö @[ûðZþ a ¹ b ö
(ii) D = 0 ùjùf cìk\ßd aûÉa iõLýû Gaõ GK I @bò^Ü ùjùa ö @[ûðZþ a = b ö
(iii) D < 0 ùjùf cìk\ßd a I b aûÉa ùjùa ^ûjó ö
@ûce @ûùfûP^ûe _eòiebêq icÉ \ßòNûZ icúKeYcû^u _âùb\K D ³ 0 @[ûðZþ ùicû^u

cìk\ßd aûÉa iõLýû ~ûjû _eÆeVûeê _é[K Kò´û @bò^Ü ùjùa ö
aò.\â. : (i) D > 0 Gaõ _ì�ðaMð iõLýû ùjùf, cìk\ßd _eòùcd Gaõ _é[Kþ ùjùa,

(ii) D > 0 Gaõ _ì�ðaMð iõLýû ^ ùjùf, cìk\ßd @_eòùcd Gaõ _é[Kþ ùjùa,
     D e cû^ cìk\ßde Êeì_ aúR\ßd

1. D > 0 cìk\ßd aûÉa Gaõ @icû^   
− +b D

a2
, 

− −b D

a2

  (i) _ì�ðaMð iõLýû cìk\ßd _eòùcd Gaõ @icû^
  (ii) _ì�ðaMð iõLýû ^êùjñ cìk\ßd @_eòùcd Gaõ @icû^

2. D = 0 aûÉa (_eòùcd) Gaõ icû^ −b

a2

3. D < 0 @aûÉa @[ûðZþ aûÉa cìk ^ûjó
C\ûjeY - 3 : x2 – 2x – 8 = 0 icúKeYe cìk\ßde Êeì_ iÚòe Ke ö
icû]û^ : GVûùe a = 1, b = – 2 I c = – 8

\ _âùb\K D = b2 – 4ac = (–2)2 – 4 x 1x (–8) = 4 + 32 = 36

ù~ùjZê D > 0 ,  cìk\ßd _âùZýK aûÉa iõLýû I _eÆe _é[K @U«ò ö (C�e)
\âÁaý : 36 GK _ì�ðaMð iõLýû ùjZê cìk\ßd _eòùcd Gaõ @icû^ ùjùa ö

2.5 cìk\ßd I ijM c¤ùe iõ_Kð (Relation between roots and coefficients) :
cù^Ke \ßòNûZ icúKeYUò ax2 + bx + c = 0, (a ¹ 0) I Gjûe cìk\ßd a I b  ö @ZGa

a  =  
− + −b b ac

a

( )2
4

2
  Gaõ  b = 

− − −b b ac

a

( )2
4

2

(a I b ~[ûKâùc x2 I x e ijM Gaõ c GK ]îaK)
(I) cìk\ßde icÁò :

a + b = 
− + −b b ac

a

( )2
4

2
 + 

− − −b b ac

a

( )2
4

2
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= − + − − − −b b ac b b ac

a

( ) ( )2 2
4 4

2
= 

− = −2

2

b

a

b

a
= – 

x

x

e ijM
e ijM2 ö

a + b = 
−b

a
 @[ûðZþ   cìk\ßde icÁò = −b

a

(II) cìk\ßde MêY`k : ab = 
− + −L

N
M
M

O

Q
P
P

− − −L

N
M
M

O

Q
P
P

b b ac

a

b b ac

a

( ) ( )2 2
4

2

4

2

= 
( ) ( ) ( )− − −

=
− −b b ac

a

b b ac

a

2 2
2

2

2 2

2

4

4

4

4

e j
 = 

b b ac

a

ac

a

c

a

2 2

2 2

4

4

4

4

− + = =  = 
]âîaK eûgò

e ijMx2  ö

ab = 
c

a
  @[ûðZþ    cìk\ßde MêY`k = c

a

C\ûjeY - 4 :
~\ò 25x2 + 30x + 7 = 0 icúKeYe cìk\ßd a I b jêG, ùZùa a + b I ab e cìfý ^òeì_Y

Ke ö
icû]û^ : GVûùe a = 25, b = 30 I c = 7 ö

a + b = – 
b

a
 = – 

30

25
 = – 

6

5
  Gaõ ab = 

c

a
 =  

7

25
(C�e)

2.6 ùKùZMêWÿòG mûZaý `kû`k (Some known results) :

cù^Ke \ßòNûZ icúKeYUò ax2 + bx + c = 0, (a ¹ 0) Gaõ Gjûe cìk\ßd a I b ö

\ a + b = – 
b

a
Gaõ ab = 

c

a

(I) a – b = ± α β αβ+ − = ± −FHG
I
KJ −

R
S|
T|

U
V|
W|

a f2
2

4 4
b

a

c

a  = ±
−b ac

a

2
4d i

(II) a2 + b2 = (a + b)2 – 2ab  = −FHG
I
KJ −b

a

c

a

2

2  = b ac

a

2

2

2−

(III) a2 – b2 = (a + b) (a – b)

    = −FHG
I
KJ

−b

a

b ac

a

2
4d i

 = 
− −b b ac

a

2

2

4d i
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(IV) a3 + b3=(a+b)3 –3ab (a+b)

   = −FHG
I
KJ − −FHG

I
KJ

b

a

c

a

b

a

3

3 = 
− + = − −b abc

a

b b ac

a

3

3

2

3

3 3( )

(V)  α
β

β
α

α β
αβ

α β αβ
αβ

+ = + = + −2 2 2
2( )

= 

−F
H
I
K −

= −
b

a
c
a

c
a

b ac

ca

2

2
2

2

C\ûjeY - 5 : ~\ò 2x2 – 6x + 3 = 0 icúKeYe cìk\ßd a I b jêG,

ùZùa _âcûY Ke ù~, α
β

β
α α β

αβ+ + +
F
HG

I
KJ

+3
1 1

2  = 13 ö

icû]û^ : \� \ßòNûZ icúKeYùe, a = 2, b = – 6, c = 3 ö

\ a + b = – 
b

a
 = 

− −( )6
2

 = 3 Gaõ ab = 
c

a
 = 

3

2

a�ðcû^,
1 1 3

3
2

3 2

3
2

α β
β α

αβ
+ = + = = =

e j
x

 Gaõ  α
β

β
α

α β
αβ

α β αβ
αβ

+ = + = + −2 2 2
2( )

                        = 
( ) x ( )x3 2 3

2

3
2

9 3 2

3

12

3
4

2 −
=

−
= =

e j
e j

\ aûc_ûgßð = α
β

β
α α β

αβ+ + +
F
HG

I
KJ

+3
1 1

2  = 4 + (3 x2) + 2 x 
3

2

F
HG
I
KJ

= 4 + 6 + 3  = 13 = \lòY _ûgßð (_âcûYòZ)
2.7 \ßòNûZ icúKeYe MV^ (Formation of a quadratic equation) :

cù^Ke \ßòNûZ icúKeY ax2 + bx + c = 0 (a ¹ 0)e cìk\ßd a I b ö

ùZùa a + b = – 
b

a
  Gaõ ab = 

c

a
   (@^êùz\ 2.5)

a�ðcû^, ax2 + bx + c = 0 Þ x2 + 
b

a
 x + 

c

a
 = 0  (a \ßûeû Cbd _ûgßðKê bûM Kùf)

Þ x2  – (– 
b

a
)x + 

c

a
 = 0  Þ x2  – (a + b)x + ab = 0

@[ûðZþ @ûagýK \ßòNûZ icúKeY : x2 –(cìk\ßde icÁò)x+cìk\ßde MêY`k = 0 ö
iìP^û : cìk\ßd RYû[ôùf, C_ùeûq iìZâKê aýajûe Keò \ßòNûZ icúKeY MV^

Keû~ûA_ûùe ö
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C\ûjeY - 6 : ùMûUòG \ßòNûZ icúKeYe cìk\ßde icÁò - 5 I MêY`k 3 ùjùf, icúKeYUò
MV^ Ke ö

icû]û^ : cù^Ke a I b @ûagýK \ßòNûZ icúKeYe cìk\ßd ö
GVûùe a + b = –5 I ab = 3 (\�)
@ûagýK icúKeY : x2 – (a +b) x + ab = 0

Þ x2  – (– 5)x + 3 = 0  Þ x2  +5x + 3 = 0 (C�e)
C\ûjeY - 7 : ax2 – 4x + (4a + 1) = 0 icúKeYe cìk\ßde MêY`k 2 ùjùf a e cìfý

^òeì_Y Ke ö
icû]û^ : cù^Ke \� icúKeYe cìk\ßd a I b ö

GVûùe ab = 4 1a

a

+  = 2 Þ 4a + 1 = 2a  Þ 4a – 2a = –1 Þ  2a = –1 Þ  a = – 
1

2
  (C�e)

C\ûjeY - 8 : ~\ò ax2 +4x + 6a = 0, a  ¹ 0  icúKeYe cìk\ßde icÁò I cìk\ßde MêY`k
icû^ jêG, ùZùa, a e cû^ ^òeì_Y Ke ö

icû]û^ : GVûùe a + b  = – 
x

x

e ijM
e ijM2

 = − 4

a
 ,   ab = 

x

x

aòjú^ _\
e ijM2

 = 
6a

a
 = 6

_âgÜû^êiûùe, a + b  = ab Þ  − 4

a
 = 6 Þ  a = − 4

6
 = − 2

3
(C�e)

@^êgúk^ú - 2 (a)

1. ̂ òcÜfòLôZ Cqò MêWÿòKùe [ôaû ZîUòKê iõùgû]^ Keò ùfL ö
(i) x2 – 4x + 4 = 0 icúKeYe cìk \ßd aûÉa I bò^Ü ö
(ii) x2 – 5x + 6 = 0 icúKeYe _âùb\K 2 @ùU ö

(iii) ax2 +bx – c = 0 icúKeYe cìk \ßde icÁò c

a
 ö

(iv) ax2 +bx + c = 0  icúKeYe cìk \ßde MêY`k b

a
ö

(v) 1 I –1 cìk aògòÁ \ßòNûZ icúKeYUò x2 + 1 = 0 ö
(vi) x2 = 0 \ßòNûZ icúKeYe cìk icû^ ^êjñ«ò ö
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(vii) 3x2 – 2x –1 = 0 icúKeYe cìk \ßde icÁò – 3

2
 ö

(viii) 3x2 – 2x –1 = 0 icúKeYe cìk \ßde MêY`k 1
3

ö

2 . ̂ òcÜfòLôZ _âgÜcû^ue iõlò¯ C�e \ò@ ö

(i) ùMûUòG \ßòNûZ icúKeYe cìk\ßd 3 I –5 ùjùf, icúKeYUò ^òeì_Y Ke ö

(ii)  mx2 –2x + (2m–1) = 0 icúKeYe cìk\ßde MêY`k 3 ùjùf, m e cû^ ^òeì_Y Ke ö

(iii) x 2 – px + 2 = 0 icúKeYe ùMûUòG cìk 2 ùjùf, p e cû^ ^òeì_Y Ke ö

(iv) 4x2 – 2x + c = 0 icúKeYe cìk\ßd  GK I @bò^Ü ùjùf, c e cû^ ^òeì_Y Ke ö

(v) 5x2 + 2x + k = 0 icúKeYe ùMûUòG cìk –2 ùjùf, k e cû^ ^òeì_Y Ke ö

(vi) x2 – kx + 6 = 0 icúKeYe ùMûUòG cìk 3 ùjùf, k e cû^ ^òeì_Y Ke ö

(vii) 2x2 + kx + 3 = 0 icúKeYe \êAUò cìk aûÉa I icû^ ùjùf, k e cû^ ^òeì_Y Ke ö

3. _âùZýK _âgÜ _ûAñ [ôaû i¸ûaý C�eMêWÿòK c¤eê VòKþ C�eUò aûQò ùfL ö

(i) ^òcÜfòLôZ icúKeYcû^u c¤eê ùKCñUò x ùe GK \ßòNûZ icúKeY ?

(a) x2 – x – 12 = 0 (b) x2 + 
1

2x
 = 3

(c) x + 
3

x
 =  x2 (d) x(x –1) (x + 5) = 0

(ii) 7x2 – 9x + 2 = 0  icúKeYe cìk\ßde Êeì_ K�Y ?
(a) aûÉa iõLýû I _eÆeVûeê _é[Kþ ö (b) aûÉa iõLýû Gaõ GK I @bò^Ü ö
(c) aûÉa ùjùa ^ûjó ö (d) G[ôeê ùKCñUò ^êùjñ ö

(iii) ^òcÜfòLòZ c¤eê ùKCñUò –6 I 8 cìk aògòÁ \ßòNûZ icúKeY ?
(a) (x + 6) (x + 8) = 0 (b) (x + 6) (x – 8) = 0

(c) (x – 6) (x + 8) = 0 (d) (x – 6) (x – 8) = 0

(iv) 3x2 +2 5 x – 5 = 0 icúKeYe cìk\ßd a I b ùjùf ab e cìfý ùKùZ ?
(a) 3           (b) 25       (c) 

2 5

3
          (d) 

–5
3
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(v) 4x2 – 2x + 
1

4
 = 0 icúKeYe cìk\ßd a I b ùjùf a+b e cìfý ùKùZ ?

(a) 
1

16
        (b) 4            (c) 

1

2
             (d) –8

(vi) 4x2 + 3x + 7 = 0 icúKeYe cìk\ßd a I b ùjùf 1 1

α β
+  e cìfý ùKùZ ?

(a) 
3

7
         (b) � 3

7
         (c) 

7

3
             (d) – 

7

3

(vii)  ùMûUòG \ßòNûZ icúKeYe cìk\ßde icÁò I MêY`k ~[ûKâùc 4 I 5

2
 ùjùf icúKeYUò

^òcÜfòLôZ c¤eê ùKCñUò ?

(a) 2x2 + 8x + 5 = 0 (b)  2x2 – 8x + 5 = 0

(c)   2x2 + 8x – 5 = 0 (d)   2x2 – 8x – 5 = 0

4. ̂ òcÜfòLôZ \ßòNûZ icúKeYcû^uê _ì�ð aMðùe _eòYZ Keò icû]û^ Ke ö

(i)   x2 + x – 6 = 0 (ii)   2x2 – 9x + 4 = 0

(iii)  14x2 + x – 3 = 0 (iv)  3x2 – 32x + 12 = 0

(v) x2 + 2px – 3qx – 6pq = 0 (vi) 3 x2 + 10x + 8 3  = 0

(vii)  25x2 + 30x + 7 = 0 (viii) 3a2x2 + 8abx + 4b2 = 0  (a ¹ 0)

(ix) x2 + ax + b = 0 (x) x2 + bx  = a2 – ab

5. \ßòNûZ iìZâ _âùdûM Keò ^òcÜfòLôZ icúKeYcû^ue aúR aû cìk ^òeì_Y Ke ö

(i) 4x2 – 11x + 6 = 0 (ii) (2x – 1) ( x – 2) = 0

(iii) x 2 – (1+ 2 )x + 2  = 0 (iv)  a(x2+1) = x ( a2 + 1),  a ¹ 0

(v)  6x2 +11 x + 3 = 0 (vi)  2x2 + 41x – 115 = 0

(vii) 12x2 + x – 6 = 0 (viii) (6x + 5) (x –2) = 0

(ix) 15x2 – x – 28 = 0 (x) (x + 5) (x –5) = 39

6. ~\ò 4x2–13x + k = 0 icúKeYe ùMûUòG cìk @_eUòe 12 MêY ùjùf k e cìfý ̂ òeì_Y Ke ö

7. x2 – 5x + p = 0 icúKeYe ùMûUòG cìk @_eUò @ù_lû 3 @]ôK ùjùf p e cìfý ̂ òeì_Y Ke ö

8. ~\ò 2x2 – 5x + 3 = 0  icúKeYe cìk\ßd a I b  jêG ùZùa a2b +ab2  e cìfý ̂ òeì_Y Ke ö
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9. ~\ò 2x2– 6x + 3 = 0 icúKeYe cìk\ßd a I b jêG ùZùa (a+1)(b+1) e cìfý ̂ òeì_Y Ke ö

10. ~\ò 2x2 – (p +1)x + p –1 = 0 icúKeYe cìk\ßde @«e I MêY`k icû^ ùjùf p e cû^
^òeì_Y Ke ö

11. ~\ò 5x2 – 3x – 2 = 0 icúKeYe cìk\ßd a I b jêG, ùZùa _âcûY Ke ù~  a3+ b3 = 
117

125

12. ~\ò 5x2 + 17x + 6 = 0 icúKeYe cìk\d a I b jêG ùZùa 1 1

2 2α β
+  e cìfý ^òeì_Y Ke ö

13. x2–8x+16p = 0 icúKeYe cìk\ßd a I b ùjùf αβ
α β+  _eò_âKûgKê p cû¤cùe _âKûg Ke ö

14. ~\ò x2 – 2(5+2m) x + 3 (7 + 10m) = 0 icúKeYe cìk\ßd GK I @bò^Ü jêG, m e cìfý
^òeì_Y Ke ö

15. (i) ~\ò a = b = c jêG, ùZùa _âcûY Ke ù~ icúKeY

(x–a) (x–b)+(x–b)(x–c) + (x –c) (x –a) = 0 e cìk\ßd aûÉa Gaõ GK I @bò^Ü ö

    (ii) ~\ò a + b + c = 0 Gaõ a, b, c Î Q  jêG, ùZùa _âcûY Ke ù~

(b+c–a) x2 +(c+a–b)x + (a+b–c)= 0 icúKeYe aúR\ßd _eòùcd ùjùa ö

16. ùMûUòG \ßòNûZ icúKeYe cìk\ßde icÁò 3 I cìk\ßde aMðe icÁò 29 ùjùf, icúKeYUò
^òeì_Y Ke ö

17. ~\ò 2x2 – 4x + 2 = 0  icúKeYe cìk\ßd a I b ùjùf _âcûY Ke ù~

α
β

β
α α β

αβ+ + +
F
HG

I
KJ

+ =4
1 1

2 12

18.(i) ~\ò ax2 + bx +c = 0  icúKeYe ùMûUòG cìk @_eUòe 4 MêY jêG, ùZùa _âcûY Ke ù~
4b2 = 25acö

    (ii) ~\ò x2 – px +q = 0  icúKeYe ùMûUòG cìk @_eUòe 2 MêY jêG, ùZùa _âcûY Ke ù~

  2p2 = 9qö

19.(i) ~\ò 41x2 – 2(5a+4b)x +(a2+b2) = 0  icúKeYe cìk\ßd icû^ jê@«ò, ùZùa _âcûY Ke

ù~, a

b
= 5

4
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   (ii) ~\ò x2 + px +q = 0  icúKeYe aúR\ßde icÁò ùicû^ue aMðe icÁò ij icû^ jêG,
ùZùa \gûð@ ù~, 2q = p(p+1)ö

    (iii) ~\ò x2 + px +q = 0  icúKeYe ùMûUòG aúR @^ýUòe aMð jêG, ùZùa \gûð@ ù~,
  p3 + q2 + q = 3pq

20. ~\ò a(b–c)x2 + b(c–a)x + c(a–b) = 0 icúKeYe aúR\ßd icû^ jêG ùZùa \gûð@ ù~,
2 1 1

b a c
= +

2.8  \ßòNûZ icúKeY eì_ùe eì_û«eY : (Equations reducible to quadratic form)

G_eò @ù^K icúKeY @Q«ò, ù~Cñcû^u eì_ \ßòNûZ icúKeYe eì_ ~[û ax2 + bx + c = 0

^êùjñö cûZâ @mûZ eûgòKê C_~êq bûùa _eòa�ð^ Keò Gcû^uê \ßòNûZ icúKeY eì_Kê @ûYò icû]û^
Keòùja ö G_eò ùKùZMêWÿòG icúKeYe C\ûjeY \ò@û~ûAQò ö
C\ûjeY - 9 :  4x4 – 21x2 + 20 = 0  icúKeYUòe cìk ^òeì_Y Ke ö
icû]û^ : \� icúKeYUòe NûZ 4 I Gjû \ßòNûZ ^êùjñ ö cûZâ x2 = y ùfLôùf Gjûe eì_

4y2 – 21y + 20 = 0 ......... (i)

icúKeY (i) @mûZ eûgò y ùe \ßòNûZ icúKeY @ùU ö
\ßòNûZ iìZâ iûjû~ýùe _â[ùc icúKeY (i) e cìk ^ò�ðd Keû~òa ö
icúKeY (i) ùe a = 4, b = –21  I c = 20  ö
_âùb\K (D) = b2 – 4ac = (–21)2 – 4 x 4 x 20  = 441 – 320 = 121

\ y = 
− ± = − − ± = ±b D

a2

21 121

2 4

21 11

8

( )
x

 = 
21 11

8

+
 Kò´û 21 11

8

−  = 4 Kò´û  5
4

y = 4 Þ x2 = 4 Þ x = ± 2

_ê^½ y = 
5

4
 Þ x2 = 

5

4
 Þ x = ± 5

2

\ @ûagýKúd cìkMêWÿòK ùjfû  2,  –2, 
1

2
5 , – 

1

2
5  aû (± 2, ± 

1

2
5 ) ö (C�e)

C\ûjeY - 10 : icû]û^ Ke : 4 1
8

1
29 0

2

x
x

x
x

−FHG
I
KJ + + − =( )

icû]û^ : ù~ùjZê  x
x

x
x

−FHG
I
KJ = +FHG

I
KJ −1 1

4

2 2
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\ \� icúKeY Þ 4
1

8
1

29 0

2

x
x

x
x

−FHG
I
KJ + + − =( )

Þ 4
1

4 8
1

29 0

2

x
x

x
x

+FHG
I
KJ −

R
S|
T|

U
V|
W|

+ +FHG
I
KJ − =

Þ 4
1

8
1

45 0

2

x
x

x
x

+FHG
I
KJ + +FHG

I
KJ − =  ...............(i)

a�ðcû^ x + 
1

x
 = y ùfLôùf icúKeYe eì_û«eòZ eì_ 4y2 + 8y – 45 = 0   ùja ö

GVûùe, a = 4, b = 8  I c = – 45 ö

_âùb\K (D) = b2 – 4ac = (8)2 – 4 x 4 x (– 45) = 64 + 720 = 784 = (28)2  ö

\ cìk\ßd _eòùcd Gaõ @icû^ ùja (Q D GK _ì�ð aMð iõLýû)ö

\   y = 
− ± = − ± = − ±b D

a2

8 784

2 4

8 28

8x
= 

− +8 28

8
 Kò´û −8 28

8

–
 = 

5

2
 Kò´û −9

2
 ö

~\ò x + 
1

x
= 

5

2
 jêG, ùZùa 2x2 – 5x + 2 = 0 Þ x = 

− − ± − = ±( )5 25 16

4

5 3

4

     = 
5 3

4

+
 Kò´û 5 3

4

−
 = 2 Kò´û 1

2
 ö

ùijò_eò ~\ò x + 
1

x
= 

−9
2

 ùZùa 2x2 + 9x + 2 = 0  Þ x = 
− ± − = − ±9 81 16

4

9 65

4
 ö

(_eúlû Keò ù\L ù~ Cq icúKeYe aúR\ßd @_eòùcd I @icû^)

\  \� icúKeYe cìk MêWÿòK ùjùf 2, 
1

2
, 

− +9 65

4
, 

− −9 65

4
 ö (C�e)

C\ûjeY - 11 :

icû]û^ Ke : x

x

x

x1

1 13

6−
+ − =

icû]û^ : cù^Ke x

x1−
 = y

ùZùa \� icúKeYUò ùja  y + 
1 13

6y
=  Þ 6y2 – 13y + 6 = 0
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\  y = 
− − ± − −

= ± − = ± = ±( ) ( ) x x

x

13 13 4 6 6

2 6

13 169 144

12

13 25

12

13 5

12

2

\  y = 
18

12
 Kò´û 8

12
  Þ  y = 

3

2
 Kò´û y = 

2

3
  ö

a�ðcû^ y = 
3

2
 Þ x

x1−
 = 

3

2
 Þ 

x

x1−  = 
9

4
 Þ 4x = 9 – 9x   Þ 13x = 9   Þ x = 

9

13
 ö

_ê^½ y = 
2

3
  Þ x

x1−
 = 2

3
 Þ x

x1−
 = 4

9

 Þ 9x = 4 – 4x   Þ 13x = 4   Þ x = 
4

13
 ö

\ ^òù�ðd cìkMêWÿòK ùjfû 9

13
 I 4

13
ö (C�e)

C\ûjeY - 12 : icû]û^ Ke : x(x+5) (x+7) (x+ 12) + 150 = 0

icû]û^ :  \� icúKeY  x (x + 5) (x + 7) (x + 12) + 150= 0

Þ {x(x+12)}{(x+5)(x+7)} + 150 = 0 (KûjóKò ?)

 Þ (x2 +12x) (x2 +12x + 35) + 150 = 0

 Þ y (y +35) + 150 = 0 (GVûùe x2 + 12x = y  ùjùf)
Þ y2 + 35y + 150 = 0

Þ y = 
− ± −35 35 4 1 150

2 1

2( ) x x

x
 (\ßòNûZ iìZâ _âùdûM Kùf)

   = 
− ± −35 1225 600

2
 = 

− ±35 625

2
 = 

− ±35 25

2
= –5  Kò´û – 30

y = –30  Þ x2 + 12x = – 30  Þ x2 + 12x + 30 = 0

               Þ x = 
− ± −12 144 120

2
 = 

− ±12 24

2
 = 

− ±12 2 6

2
 = –6 ± 6

_ê^½ y = –5  Þ x2 + 12x  = –5  Þ x2 + 12x + 5  = 0

                     Þ x =  
− ± −12 144 20

2
 = 

− ±12 124

2
 = 

− ±12 2 31

2
 = –6 ± 31

\ \� icúKeYUòe cìk MêWÿòK ùjfû –6 + 6 , –6 – 6 ,  –6 + 31 , –6 − 31

 aû –6 ± 6 ,  –6 ± 31  ö (C�e)
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2.9  \ßòNûZ icúKeYe _âùdûM (Application of Quadratic Equation) :

ùKùZK _ûUúMûYòZòK _âgÜe icû]û^ùe �\ßòNûZ icúKeYe icû]û^�e @ûagýKZû _Wÿò[ûG ö
_ûUúMûYòZòK _âgÜe ZRðcû Gaõ @^êgúk^ùe @ûagýK [ôaû C�eKê GK @mûZeûgò eìù_ ù^A GK
\ßòNûZ icúKeY MV^ Keû~ûG ö Z_ôùe Cq icúKeYe icû]û^ _ùe A°òZ C�e còkò[ûG ö
ùaùkùaùk icúKeYe icû]û^ùe còkê[ôaû \êAUò C�e c¤eê ùMûUòG, icúKeYKê iò¡ Keê[ôaû
ùaùk @^ýUò iò¡ Keê^[ûG ö  G ùlZâùe iò¡ Keê[ôaû cìkUò _âgÜe C�e ùjûA[ûG ö Cq @^êùz\ùe
ù\÷^¦ò^ Rúa^ùe NUê[ôaû NUYû iõ_KòðZ KòQò _ûUúMûYòZòK _âgÜe icû]û^e @ûùfûP^û Keòaû ö

C\ûjeY - 13 : ùMûUòG iõLýû I Gjûe ]^ûcôK aMðcìke icÁò 90 ùjùf iõLýûUò ^ò�ðd Ke ö
icû]û^ : cù^Ke iõLýûUò x2

\ x2 e ]^ûcôK aMðcìk x ö
_âgÜû^êiûùe, x2  + x = 90  Þ x2  + x – 90 = 0  Þ x2  + 10x – 9x – 90 = 0

Þ x  ( x + 10) – 9  (x + 10) = 0

Þ ( x + 10)  (x – 9) = 0 Þ x = –10   Kò´û x = 9 ö
ù~ùjZê iõLýûe aMðcìk ]^ûcôK, x e cû^ –10  ùja ^ûjó ö ùZùa x = 9 ö
\ iõLýûUò x2 = 92 = 81 ö (C�e)
aòKÌ _âYûkú :  cù^Ke iõLýûUò x ö

\ x e ]^ûcôK aMðcìk x

_âgÜû^ê~ûdú  x + x  = 90 Þ x  = 90 – x

Þ x = (90 – x)2  Þ x = 8100  – 180 x + x2   Þ x2 – 181x  + 8100 = 0

Þ x2 – 100x  – 81x + 8100 = 0  Þ (x – 100) (x – 81) = 0

Þ x – 100 = 0   Kò´û x – 81 =0  Þ x = 100    Kò´û x = 81

x = 100  _ûAñ \� icúKeYUò iò¡ ùja ^ûjó ö (_eúlû Keò ù\L)
Kò«ê x = 81 ùjùf \� icúKeYUò iò¡ jêG ö
\ ^òù�ðd iõLýûUò 81 ö (C�e)
iìP^û : \ßòNûZ icúKeYe _eòùcd cìk ̂ ò�ðd _ûAñ C_ôû\KúKeY _âKâòdû @af´^ùe icúKeYe

icû]û^ Keû~ûA_ûùe ö)
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C\ûjeY - 14  : \êAùMûUò iõLýûe icÁò 15 I ùicû^u aêýZKâc eûgò\ßde icÁò 3

10
 ùjùf

iõLýû\ßd ^òeì_Y Ke ö
icû]û^ : cù^Ke iõLýû\ßd x I (15 –x)

_âgÜû^ê~ûdú : 1 1

15

3

10x x
+

−
=  Þ  15

15

3

10

− +
−

=x x

x x( )  Þ  15

15

3

10
2x x−

=

Þ 150 = 45x – 3x2  Þ 3x2  – 45x + 150 = 0  (_ûgßð_eòa�ð^ Kùf)
Þ x2  – 15x + 50 = 0  (Cbd _ûgßðKê 3 \ßûeû bûM Kùf)
(_eúlû Keò ù\L ù~ Cq icúKeYe _âùb\K GK _ì�ð aMð iõLýû, ùZYê icúKeYe _eòùcd

cìk i¸a)
=  x2  – 10x – 5x +50 = 0 Þ (x  – 10) (x – 5) = 0 Þ x  = 10 Kò´û x  = 5

~\ò iõLýûUò 10 jêG ùZùa @^ýUò 5 ùja ö ùijò_eò iõLýûUò 5 ùjùf @^ýUò 10 ùja ö
\ iõLýû \ßd 5 I 10 ö (C�e)
C\ûjeY - 15 :

GK ù^øKûe ùaM iÚòe Rkùe N�û _âZò 11 Kò.cò. ö Gjû ùiâûZe _âZòKìkùe 12 Kò.cò. ~ûA _ê^½
(@^êKìkùe) ù`eò@ûiòaûKê 2 N�û 45 cò^òUþ icd ù^fû ö ùZùa ùiâûZe N�û _âZò ùaM ^ò�ðd Ke ö

icû]û^ : cù^Ke ùiâûZe ùaM N�û_âZò x Kò.cò. ö
_âZòKìk ùiâûZùe ù^øKûe ùaM = (11– x) Kò.cò. _âZò N�û
@^êKìk ùiâûZùe ù^øKûe ùaM = (11+ x ) Kò.cò. _âZò N�û ö
\ 12 Kò.cò. ùiâûZe _âZòKìkùe ~òaû _ûAñ Gaõ 12 Kò.cò. ùiâûZe @^êKìkùe ~òaû _ûAñ ~[ûKâùc

12

11− x
 N�û Gaõ 12

11+ x
 N�û icd fûMòa ö

_âgÜû^ê~ûdú : 12

11

12

11
2
3

4+
+

−
=

x x
 [2 N�û 45 cò^òUþ = 2 45

60
 N�û = 2 3

4
 N�û ]

Þ 
12 11 12 11

121

11

4
2

( ) ( )
–

− + + =x x

x
 Þ 

264

121

11

4
2– x

= Þ 
24

121

1

4
2−

=
x

Þ 121 – x2 = 96  Þ  x2 = 25 Þ  x = 5 ö
\ ùiâûZe N�û _âZò ùaM 5 Kò.cò. ö (C�e)
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@^êgúk^ú - 2(b)
1. ̂ òcÜfòLôZ _âgÜcû^ue C�e \ò@ ö

(i)  ùMûUòG iõLýû I Gjûe aêýZþKâce icÁò 2 ö iõLýûUòKê x ù^A GK \ßòNûZ icúKeY MV^ Ke ö

(ii) \êAùMûUò KâcòK _ì�ð iõLýûe MêY`k 20 ö iõLýû \ßd c¤eê ùMûUòKê y ù^A @ûagýKúd \ßòNûZ
icúKeY MV^ Ke ö

(iii) \êAUò iõLýûe icÁò 18 Gaõ  ùicû^ue MêY`k 72 ö ùMûUòG iõLýûKê x ù^A GK \ßòNûZ
icúKeY MV^ Ke ö

(iv) ùKøYiò iõLýû, Zûjûe aMð icû^ ùjùf iõLýûUò ^ò�ðd Ke ö

(v) _â[c n iõLýK MY^ iõLýûe icÁò S = 
n n( )+ 1

2
 ö ~\ò S = 120 jêG ùZùa n e cìfý

^òeì_Y Keòaû _ûAñ GK \ßòNûZ icúKeY MV^ Ke ö

(vi)  x x+ = 6  Kê GK \ßòNûZ icúKeY eìù_ _âKûg Ke ö

(vii) x x+ + =9 3   Kê GK \ßòNûZ icúKeY eìù_ _âKûg Ke ö

(viii)  x − − =2 2 6 0  icúKeYKê GK \ßòNûZ icúKeY eìù_ _âKûg Ke ö

2. ̂ òcÜfòLôôZ _âgÜcû^ue C�e \ò@ ö

(i) ùMûUòG ]^ûcôK iõLýû Zûjûe aMðcìk @ù_lû 12 @]ôK ùjùf, iõLýûUò ^òeì_Y Ke ö

(ii)  ùMûUòG iõLýû Gaõ Zûjûe aêýZþKâce icÁò 41
20

 ùjùf iõLýûUò iÚòe Ke ö

(iii)  \êAUò KâcòK _ì�ð iõLýûe aêýZþKâc bMÜiõLýû \ßde ù~ûM`k 11
30

 ùjùf _ì�ðiõLýû \ßduê
^òeì_Y Keòaû _ûAñ @ûagýK \ßòNûZ icúKeYUò MV^ Keò iõLýû\ßd ^òeì_Y Ke ö

(iv) \êAUò KâcòK _ì�ð iõLýûe aêýZKâce icÁò 23

132
 ùjùf iõLýû\ßd ^ò�ðd Ke ö

(v) ~\ò 51 Kê \êAbûM Kùf ùicû^ue MêY`k 378 jêG, ùZùa iõLýû \ßd ^ò�ðd Ke ö

3. GK \êA @u aògòÁ iõLýû, Zûjûe @u \ßde MêY`ke 3 MêY ö GKK iÚû^ùe [ôaû @uUò \gK
iÚû^ùe [ôaû @u Vûeê 2 aéj�e ö iõLýûUò ^òeì_Y Ke ö

4. ùMûUòG _eòaûeùe, @ûfþ`ûe adi, aòUû I Mûcûe adie MêY`k ij icû^ ö ~\ò aòUû, Mûcû
Vûeê 1 ahð aWÿ jêG Gaõ @ûfþ`ûe adi 42 jêG, ùZùa 5 ahð _ùe aòUûe adi ùKùZ ùja ?
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5. ùKøYiò GK @eYýùe aûi Keê[ôaû cKðUcû^u c¤eê ùicû^u iõLýûe GK @Ácûõge aMð KâúWÿûeZ
Gaõ @agòÁ aûeUò cKðU GK géw C_ùe aiò[ôùf ö @eYýùe i¸aZü ùKùZ cKðU [ôùf ?

6. ùMûUòG ZâòbêRe ùlZâ`k 30 a.ùi.cò. ö ZâòbêRe CyZû, bìcòe ù\÷NðýVûeê 7 ùi.cò. @]ôK ùjùf,
bìcòe ù\÷Nðý iÚòe Ke ö

7. GK icùKûYú ZòâbêRe icùKûYe iõfMÜ aûjê\ßde ù\÷Nðý 5x ùi.cò. I (3x–1) ùi.cò. I ùlZâ`k
60 aMð ùi.cò. ö ùZùa aûjê\ßde ù\÷Nðý ^ò�ðd Ke ö

8. n aûjê aògòÁ ajêbêRe K�ð iõLýû 1
2

n (n–3) ö ~\ò ajêbêRe 54 Uò K�ð ejòa, ùZùa ajêbêRe
aûjêe iõLýû ùKùZ ?

9. \êAUò aMðùlZâe ùlZâ`ke icÁò 468 a.cò. Gaõ _eòiúcû\ßde @«e 24 cò. ùjùf _âùZýKe
aûjêe ù\÷Nðý ^òeì_Y Ke ö

10. RùY aýqò Zûu Pûfòaûe ùaMKê ~\ò N�û _âZò 1 Kò.cò. aé¡ò Kùe ùZùa 2 Kò.cò. eûÉû @ZòKâc
Keòaû _ûAñ 10 cò^òUþ Kcþ icd ù^A[û«û ö ùZùa aýqòe Pûfòaûe N�û _âZò ùaM iÚòe Ke ö

11. GK ù^øKûe ùaM iÚòe Rkùe 15 Kò.cò. _âZò N�ûö Gjû ùiâûZe _âZòKìkùe 30 Kò.cò. @ZòKâc Keò
_ê^½ (@^êKìkùe) ù`eò @ûiòaûKê 4 N�û 30 cò. icd ù^fû ö ùZùa ùiâûZe N�û _âZò ùaM
^ò�ðd Ke ö

12. ùMûUòG ùgâYúe GK ̂ ò�òðÁ iõLýK QûZâu c¤ùe 250 UuûKê icû^ bûMùe a�ûMfû ö ~\ò 25 RY
QûZâ @]ôK ùjûA[ûù«, ùZùa _âùZýK 0.50 Uuû ùfLûGñ Kcþ _ûA[ûù« ö ùgâYúe QûZâ iõLýû
iÚòe Ke ö

13.  ùMûUòG @ûdZùlZâe ù\÷Nðý, _âiÚ @ù_lû 8 còUe @]ôK ö ùlZâe ùlZâ`k 240 aMð còUe ùjùf
ùlZâUòe _eòiúcû ùKùZ ?

14. GK ùekMûWÿò 300 Kò.cò. \úNð ~ûZâû _[ùe icû^ ùaMùe MZò Keê[ôfû ö ~\ò MûWÿòe ùaM
N�û_âZò 5 Kò.cò. @]ôK ùjûA[û«û, ùZùa MûWÿòUò ̂ ò�òðÁ icde 2 N�û _ìaðeê ~[û iÚû^ùe _j�ô[û«û ö
ùZùa MûWÿòe N�û_âZò ùaM ^òeì_Y Ke ö

15. GK @ûdZûKûe _Wÿò@ûe ù\÷Nðý 25 còUe, _âiÚ 16 còUe I _Wÿò@ûe PZêü_ûgßðùe icû^ PCWÿûe GK
eûÉû @Qò ö ~\ò PZêü_ûgßðùe [ôaû eûÉûe ùlZâ`k 230 aMðcòUe jêG ùZùa eûÉûe PCWÿû ^ò�ðd
Ke ö
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16. ùKùZK QûZâQûZâú GK aY ùbûRòe @ûùdûR^ Kùf ö Lû\ý @UKk (Budget) 480 Uuû [ôfû ö
ùicû^u c¤eê 8 RY aY ùbûRòKê Mùf ^ûjó; ~ûjû `kùe Lû\ý aûa\ Lyð RY_òzû 10 Uuû
aXÿòMfû ö ùZùa ùKùZRY QûZâQûZâú aY ùbûRòKê ~ûA[ôùf ?

17. icû]û^ Ke :

(i) (x+1)(x+2)(x+3)(x+4) = 120 (ii) 5
3

7
3

22
2

3x

x+ =

(iii) 3x + 
5

16x
– 2 = 0 (iv) 

2 1

1
6

2 1

1
8 0

4 2x

x

x

x

+
+

F
HG

I
KJ − +

+
F
HG

I
KJ + =

(v) (3x2– 8)2 – 23 (3x2 – 8) + 76 = 0 (vi) 5(5x + 5–x) = 26

(vii) (x2 –2x)2 – 4(x2 –2x) + 3 = 0 (viii) x–4 – 5x–2 + 4 = 0

(ix) 2
1

3
1

1 0
2

2
x

x
x

x
+F

HG
I
KJ − +FHG

I
KJ − = (x) 

3

2

2

5
5
9

10x

x− =

(xi)  
x

x

x

x+
+ + =

1

1 34

15
 (x ¹ 0, x ¹ –1) (xii) x(2x+1) (x –2) (2x –3) = 63

(xiii) 
x

x

x

x

−
+

+ =3

3

3

3
6
6

7
–

–
  (x ¹ –3, 3) (xiv) 3

1
4

1
6 0

2

2
x

x
x

x
+F

HG
I
KJ + −FHG

I
KJ − =

(xv)  
x

x

x

x

+
−

F
HG

I
KJ − +

−
F
HG

I
KJ − =1

1

1

1
3 0

2

(xvi) 2 9 13x x+ + =

(xvii) 2 2 4 4x x+ + =
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ZéZúd @¤ûd

icû«e _âMZò
(ARITHMETIC PROGRESSION)

3.1. C_KâcYòKû (Introduction) :

ùMûUòG ^òdcKê bò�ò Keò ^ò�òðÁ Kâc (Order) ùe [ôaû iõLýûicìjKê GK @^êKâc (Sequence)
Kêjû~ûG ö

C\ûjeY Êeì_ : 2, 4, 6, 8...............;  1, 3, 5, 7 ................;
1

2

1

3

1

4

1

5
, , , .......... ;    2, 6, 18, 54............... AZýû\ò ö

@^êKâcùe [ôaû _âùZýK iõLýûKê ùMûUòG ùMûUòG _\ (term)  Kêjû~ûG ö @^êKâce aòùghZß ùjfû,
_â[c Zò^òUò Kò´û PûeòUò _\Kê flý Keò Gjûe _ea�ðú _\MêWÿòKê RûYò jêG ö

iû]ûeY bûùa ùfLôùf @^êKâcKê t
1
, t

2
, t

3
, t

4
, ...... eìù_ ùfLû~ûG ö GVûùe t

1
, t

2
, t

3
, t

4
, .......

AZýû\òKê ~[ûKâùc _â[c _\ (first term), \ßòZúd _\ (second term), ZéZúd _\ (third term) Gaõ
PZê[ð _\  (fourth term) ùaûfò ùfLû~ûG ö ùijò_eò n - Zc _\Kê t

n
 \ßûeû iìPû~ûA[ûG ö n - Zc _\Kê

@^êKâce iû]ûeY _\ (General term) Kêjû~ûG ö
~\ò t

n+1
 = t

n+2
 = ...... = 0 (gì^) ùZùa @^êKâcUò t

1
, t

2
, ..... t

n
 I Gjû iiúc iõLýK _\ aògòÁ ö

@ûce @ûùfûP^ûùe @ûiê[ôaû ù~ ùKøYiò @^êKâc iiúc (Finite sequence)ö Cq @^êKâcKê  { t
n
}

 
ùaûfò

ùfLû~ûG ö @iúc @^êKâc iµKðùe @ûùfûP^û CyZe MYòZùe _Xÿÿòa ö
^ò�òðÁ ^òdcKê ù^A Kâcùe [ôaû @^êKâcKê ùMûUòG _âMZò (Progression) Kêjû~ûG ö
_âMZò iû]ûeYZü Zò^ò _âKûee -
(i) icû«e _âMZò (Arithmetic progression)
(ii)  MêùYû�e _âMZò (Geometric progression)
(iii)  jeûcôK _âMZò (Harmonic progression)
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_âùZýK _âMZò ùMûUòG _âKûee iõLýû @^êKâc iéÁò Keò[û«ò ö Gjò @¤ûdùe ùKak icû«e _âMZò
iµKðùe @ûùfûP^û Keû~òa I RýûcòZòK _âMZò Z[û jeûcôK _âMZò iµKðùe Cycû¤còK MYòZùe @¤d^
Keòa ö
3.2 icû«e _âMZò (Arithmetic Progression (A.P.)) :

icû«e _âMZòKê iõùl_ùe (A. P.) ùfLû~ûG ö ~\ò ùKøYiò @ ê̂Kâce _âùZýK _\eê (_â[cUòKê QûWÿò)
_ìað_\e aòùdûM`k iað\û icû^ jêG, ùZùa @^êKâcUòKê icû«e _âMZò (A. P.) Kêjû~ûG ö GVûùe
aòùdûM`kKê iû]ûeY @«e (Common difference) Kêjû~ûG I GjûKê iõùl_ùe 'd'  \ßûeû iìPòZ
Keû~ûG ö

@ZGa icû«e _âMZò _ûAñ  t
2
 – t

1
 = t

3
 – t

2 
= t

4
 – t

3 
= ......... = t

n 
– t

n – 1
 = d  @ùU ö

3.2.1 icû«e _âMZòe n-Zc _\ ^ò�ðd :
ùKøYiò A.P. e _â[c _\ a Gaõ iû]ûeY @«e d ùjùf Gjò @^êKâce iû]ûeY eì_

t
1
 = a

t
2
 = a + d = a + (2 – 1) d

t
3
 = a + 2d = a + (3 – 1) d

t
4
 = a + 3d = a + (4 – 1) d

.........................................

.........................................

t
n
 = a + (n – 1) d

@[ðûZþ  A.P. ùe [ôaû @^êKâce iû]ûeY eì_Uò  a, a + d, a + 2d, a + 3d, ........, a + (n –1)d

iêZeûõ  n  Zc _\e iìZâ :  t
n
 = a + (n –1)d

iìP^û : A.P. ùe iû]ûeYZü _â[c _\Kê a I iû]ûeY @«eKê d ̂ ò@û~ûA[ûG ö
C\ûjeY - 1 :  ^òcÜfòLòZ _âùZýKUò ùMûUòG ùMûUòG A.P.  @ùU ö

(i)  –18, –16, –14, – 12.......

  GVûùe _â[c _\ a = –18 iû]ûeY @«e d =  – 16 – (–18)= –14–(–16) = –12 – (–14)=2

(ii)  –11, 0, 11, 22, 33, 44.............

  GVûùe _â[c _\ a = –11 I iû]ûeY @«e d = 0 – (–11) = 11 –0 = 22 –11 = 11

(iii)  
1

3
, 

2

3
, 1,  

4

3
,.............

  GVûùe _â[c _\ a = 
1

3
 I iû]ûeY @«e  d = 

2

3
 – 

1

3
 =1 – 

2

3
= 4

3
–1=

1

3
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C_ùe [ôaû A.P. cû^ue iû]ûeY _\ t
n 
MêWÿòK ~[ûKâùc

(i) t
n 
= –18 + (n – 1) 2 = –18 +  2n  – 2 = 2n – 20 (Qt

n
 = a + (n –1)d)

(ii) t
n 
= –11 + (n – 1)11 = –11+ 11n – 11 = 11n – 22

(iii) t
n 
= 

1

3
 + (n – 1)

1

3
 = 1

3
 + 1

3
 n  – 

1

3
 = 1

3
n

_ê^½ ùKøYiò A.P. GK ^ò�òðÁ _\ ^ò�ðd KeòaûKê ùjùf, C_ùeûq iìZâùe a, n cû^ iÚû_^ Keò t
n

c¤ ^ò�ðd Keû~ûA_ûeòa ö
cù^Ke C_ùeûq _â[c A.P.  e \gc _\ ^ò�ðd KeòaûKê ùja ö
t
10 

= – 18 + (10–1)2 = –18 + 18 = 0

3.2.2 icû«e _âMZòe _â[c n - iõLýK _\e ù~ûM`k :
A.P. e _â[c n  iõLýK _\e ù~ûM`ke iìZâKê _â[ùc Rcûð^úe aòLýûZ MYòZm Miþ (Gauss)

Zûu aûfýKûkùe ̂ ò�ðd Keò_ûeò[ôùf ö Zûue Äêf gòlK 1 eê 100 _~ðý« MY^ iõLýûcû^u ù~ûM`k
^ò�ðd KeòaûKê Miþuê Kjòùf ö gòlKu ]ûeYû [ôfû G[ô_ûAñ ~ù[Á icd fûMòa I Miþ Pê_þPû_þ ejò Gjû
Keòùa ö cûZâ @Ì icdùe Miþ Gjûe C�e _ûA[ôùf ö ùi ù~Cñ _¡Zòùe Kùf Zûjû ̂ òcÜùe \ò@ûMfû :

cù^Ke 1 eê 100 _~ðý« MY^ iõLýûcû^u ù~ûM`k S
100

  ùZùa
S

100
= 1     + 2     + 3     + ....... + 98  + 99   + 100

S
100

= 100 + 99   + 98   + ....... + 3    + 2     + 1

cògûAùf          2S
100

= 101 + 101 + 101 + ....... + 101 + 101 + 101

\ 2S
100

 = 101 x 100  Þ S
100

 = 101 100
2
x  =  5050

a�ðcû^ @ûùc a, a + d, a + 2d, a + 3d, icû«e _âMZòe _â[c n ùMûUò _\e ù~ûM`k ̂ òYððd Keòaû ö
cù^Ke n Zc _\Uò  t

n 
= a + (n – 1) d = l ùjC ö  ùZùa ùgh _\ = l, Gjûe _ìaða�ðú _\ l–d,

l–d e _ìaða�ðú _\ l– 2d AZýû\ò ö
cù^Ke n Zc _\ _~ðý« ù~ûM`k S

n

\ S
n 
= a + (a + d) + .... + (l – d) + l

     S
n 
=  l + (l – d) + .... +  (a + d) + a (_\MêWÿòK IfUûKâcùe ùfLû~ûAQò)

cògûAùf  2S
n   

=  (a + l) + (a + l) + ..... n iõLýK _\_~ðý«

\ 2S
n   

=    n (a + l) \  S
n   

=  n
2

 (a + l)

\ n iõLýK _\e icÁòe iìZâ :  S
n   

=  n
2

 (a + l)
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@[ûðZþ   S
n   

=  n
2

 (_â[c _\ + n Zc _\)

_ê^½ C_ùeûq iìZâùe  l = a + (n – 1) d iÚû_^ Kùf

S
n  

=  n
2

 { a + a + (n – 1) d}  Þ  S
n   

=  n
2

 { 2a +  (n – 1) d}

\ n iõLýK _\e icÁòe @^ý GK iìZâ :  S
n   

=  n
2

 { 2a +  (n – 1) d}

\âÁaý : 1. _â[c n ùMûUò MY^iõLýûe ù~ûM`k   S
n
 = n n( )+1

2

  KûeY _â[c _\ = 1 I n Zc _\ = n ö
\âÁaý : 2. ~\ò _â[c _\  a Gaõ iû]ûeY @«e    d = 0 jêG ùZùa _âMZòUò
a, a, a, a, ..........  ùja Gaõ S

n 
= a+a+a+.... n  iõLýK _\ _~ðý« = na  ùja ö

\âÁaý : 3. GK icû«e _âMZòe
(i) _âùZýK _\ùe icû^ iõLýû ù~ûMKùf;
(ii)  _âùZýK _\eê icû^ iõLýû aòùdûM Kùf;
(iii) _âùZýK _\Kê gì^ aýZúZ icû^ iõLýû \ßûeû MêY^ Kùf;
(iv) _âùZýK _\Kê gì^ aýZúZ icû^ iõLýû \ßûeû bûM Kùf  _âùZýK iÚkùe

f² @^êKâcMêWÿòK c¤ icû«e _âMZòùe ejòùa ö
_âcûY : cù^Ke icû«e _âMZòe _â[c _\ a I iû]ûeY @«e d

I icû«e _âMZòUò a, a+d, a + 2d, ..., a+(n–1)d,
(i) e iZýZû _ûAñ _âùZýK _\ùe k iõLýûUò ù~ûM Kùf f² @^êKâcUò
(a +k), (a+k) + d, (a+k) + 2d, ...., (a+k) + (n–1)d ùja ö
Gjû c¤ GK icû«e _âMZò ù~Cñ[ôùe _â[c _\ a+k I iû]ûeY @«e d,
VòKþ @^êeì_ bûùa (ii), (iii) I (iv) e iZýZû _âZò_û\^ Keû~ûA_ûeòa ö

C\ûjeY - 2 :
(a) IfUûA cògûAaû _¡Zòùe 15 Vûeê 85 _~ðý« MY^ iõLýûcû^ue ù~ûM`k ^ò�ðd Ke ö
(b) ùMûUòG A.P. e _â[c _\ 4 I iû]ûeY @«e 3 ùjùf

(i) A.P.  Uò ùfL,
(ii) A.P. e 33 Zc _\ (t

33
) ^ò�ðd Ke I

(iii) A.P. e _â[c 40 Uò _\e icÁò  (s
40

) ^ò�ðd Ke ö
icû]û^ :

(a) 1 eê 85 _~ðý« [ôaû MY^ iõLýûcûù^ ùjùf 85 ùMûUò  I 1 eê 14 _~ðý« [ôaû MY^ iõLýûcûù^
ùjùf 14 ùMûUò ö

\ 15 eê 85 _~ðý« [ôaû MY^ iõLýûcû^ue iõLýû = 85 – 14 = 71
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aòKÌ jòiûa : 15 eê 85 _~ðý« iõLýûcû^ue iõLýû = (85 – 15) + 1 = 71
cù^Ke 15 eê 85 _~ðý« MY^ iõLýûMêWÿòKe ù~ûM`k = S

71
 ö @ZGa

S
71

    =  15 +   16 +   17 +   18 +.... +   83 +   84 +   85

S
71

   =   85 +   84 +   83 +   82 +.... +   17 +   16 +   15  (IfUûA ùfLòùf)
2S

71
 = 100 + 100 + 100 + 100 ..... + 100 + 100 + 100

\ 2S
71

 = 100 x 71

Þ S
71

 = 
100 71

2

x
 = 50 x 71 = 3550 (C�e)

iìZâ _âùdûM Kùf, S
71

 = 
71

2
(15+85) = 50 x 71 = 3550    [Q S

n
= 

n

2
{a+l} ]

GVûùe _â[c _\ (a) = 15  Gaõ ùgh_\ (l) = 85 ö
(b) (i) A. P. = 4, 7, 10, 13, 17, ... ...  [Q a = 4 Gaõ d = 3]

(ii) t
33

 = 4 + (33 – 1) x 3 = 100  [Q t
n
 = a + (n–1)d]

(iii) 40 Uò _~ðý« cògûY`k  (S
40

) =
40

2
{2x 4 + (40 – 1) 3}=20(8+117)

Þ S
40 

= 20 x 125 [Q S
n
 = 

n

2
{2a + (n–1)d}]

Þ S
40 

= 2500 (C�e)
C\ûjeY - 3 : ùMûUòG A.P. e t

4
 = 11, t

10
 = 16 ùjùf, t

21
 Gaõ _â[c 40 ùMûUò _\e ù~ûM`k

^òeì_Y Ke ö
icû]û^ : cù^Ke _â[c _\ = a Gaõ iû]ûeY @«e = d

\� @Qò : t
4
 = 11Þ a + (4 – 1) d = 11Þ a + 3d = 11 .... (1)

\� t
10

 = 16 Þ a + (10 – 1) d = 16 Þ a + 9d = 16 .... (2)

(1) I (2) eê Þ  (a + 9d) – (a + 3d) = 16 – 11 Þ  6d = 5 Þ d = 
5

6

a�ðcû^ (1) Þ a + 3 x 
5

6
= 11 Þ a = 11 – 

5

2
= 

17

2

ùZYê t
21

 = a + (21 – 1) d = 
17

2
 + 20 x 

5

6
= 

151

6
 = 25

1

6
 (C�e)

iìZâ _âùdûM Kùf S
40

 = 
40

2
{2 x 

17

2
+(40–1)

5

6
}

Þ S
40

 = 20(17 +
65

2
) = 340 +650 = 990 (C�e)
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C\ûjeY  - 4  :   2, 4, 6, 8, ... @^êKâce S
50
 ^ò�ðd Ke ö

icû]û^ : GVûùe  t
2 
–

 
t
1 
= 4 – 2 = 2,  t

3 
–

 
t
2 
= 6 – 4 = 2,  t

4 
–

 
t
3 
= 8 – 6 = 2  ....AZýû\ò ö

\ \� @^êKâcUò GK A.P. @ùU Gaõ Gjûe a = 2 I d = 2

\  S
50

 = 50
2  {2 x 2 + (50 – 1)2} = 2550  [ Q S

n 
= n

2 {2a + (n – 1) d} ] (C�e)

C\ûjeY - 5  :  27 + 24 + 21+ ... ... e ùKùZûUò _\ ù~ûMKùf ù~ûM`k 132 ùja ?
\êAUò C�ee Zû_ô~ðý aêSû@ ö

icû]û^ : GVûùe _â[c _\ a = 27 I iû]ûeY @«e d = 24 – 27 = 21 – 24 = – 3 AZýû\ò ö
ùZYê \� @^êKâcUò 27, 24, 21, .... A.P. ùe @Qò ö
cù^Ke _\ iõLýû n ùjùf ù~ûM`k = 132 \   S

n
 = 132

Þ n
2 {2a + (n – 1) d} = 132 Þ n

2 {2 x 27 + (n – 1)( – 3)} = 132

Þ n
2 (57 – 3n) = 132Þ n ( 57 – 3n) = 264 Þ –3n2 + 57n – 264 = 0

Þ n2 – 19n + 88 = 0  Þ (n – 11)(n – 8) = 0

Þ n = 11 aû 8  @[ûðZþ A.P. e 11 ùMûUò _\e ù~ûM`k 132 ùja Gaõ 8 ùMûUò _\e ù~ûM`k
c¤ 132 ùja ö ö

Zû_ô~ðý : a�ðcû^ t
9
 = 27 + (9 – 1) ( – 3) = 3, t

10
 = t

9
 + d = 3 + (–3) = 0

t
11

 = t
10

 + d = 0 + (– 3) = – 3

Þ t
9
 + t

10
 + t

11
 = 3 + 0 + (– 3) = 0

Þ S
11

 = S
8
 + t

9
 + t

10
 + t

11
 = S

8
 + 0 = S

8

@[ûðZþ ù~ûM`kùe 8 Kò´û 11 ùMûUò _\ ejòùf ù~ûM`k 132 ùja ö (C�e)
C\ûjeY - 6 :  ùMûUòG @^êKâce  t

n
 = 2n + 3 ùjùf S

n
  ^ò�ðd Ke ö

icû]û^ :  t
n
 = 2n + 3 \êA _ûgßðùe n a\kùe 1 ùfLòùf _ûAaû

t
1 
 = 2 x 1 + 3 = 5  Þ  a = 5

ùijòbkò n a\kùe 2 ùfLòùf Gaõ 3 ùfLòùf _ûAaû
t
2
 = 2 x 2 + 3 = 7  Gaõ t

3
 = 2 x 3 + 3 = 9

t
3
 – t

2
 = 9 – 7 = 2  Gaõ t

2
 – t

1
 = 7 – 5 = 2 \ t

3
 – t

2
 = t

2
 – t

1
 = 2

\ \� iû]ûeY @«e 2 ùjZê f² @^êKâcUò GK A.P. ~ûjûe d = 2

 S
n
 = n

2 [2a + (n – 1) d] = n2 [2 x 5 + (n – 1) x 2]

      = n2  (10+2n – 2) = n2 (2n + 8)  = n (n + 4) = n2 + 4n (C�e)
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UúKû: n iÚû^ùe ùMûUòG ù~ùKøYiò ^ò�òðÁ iõLýû ù^A GK ^ò�òðÁ iõLýK _\e icÁò c¤ ^ò�ðd
Keû~ûA_ûeòa ö @[ûðZþ n = 30 ù^ùf, S

30
 ̂ ò�òðZ ùjûA_ûeòa ö

\ S
30 

= 302 + 4 x 30 = 900 + 120 = 1020

C\ûjeY - 7 : ùMûUòG @^êKâce S
n
 = 3n + 4n2 ùjùf,  t

7 
ùKùZ ?

icû]û^ : \� @Qò S
n
 = 3n + 4n2

(n–1) iõLýK _\e icÁò S
n – 1 

 ùjùf (S
n 
ùe n _eòaù�ð n–1 ùfLòùf)

S
n – 1

 = 3 (n – 1) + 4 (n – 1)2 = 3n –3 + 4n2 – 8n + 4 = – 5n + 4n2 + 1

cûZâ  S
n 
= S

n – 1
 + t

n
 Þ 3n + 4n2 = – 5n + 4n2 + 1+ t

n

  Þ t
n
 = 8n – 1 ............. (i)

\ t
7
 = 8 x 7 – 1  = 55 [(i) ùe n = 7 ùfLòùf ] (C�e)

C\ûjeY - 8  : _âcûY Ke ù~, ~\ò a2, b2, c2  iõLýûZâd A.P ùe ej«ò, ùZùa
1 1 1

b c c a a b+ + +
, , A.P. ùe ejòùa ö

icû]û^ : ù~ùjZê a2, b2, c2 iõLýûZâd A.P. ùe ejòQ«ò ùZYê _âùZýK iõLýûùe ab + bc + ca ù~ûM
Kùf ^ìZ^ iõLýûZâd c¤ A.P. ùe ejòùa ö  (\âÁaý - 3)

\ a2+ab + bc + ca, b2 + ab + bc + ca, c2 + ab + bc + ca A.P. ùe ejòùa ö
Þ  a(a+b) + c(a+b), b(a+b) + c(a+b), c(b+c)+a(b+c) A.P. ùe ejòùa ö
Þ  (a+b)(c+a), (a+b)(b+c), (b+c)(c+a) A.P. ùe ejòùa ö
_âùZýK _\Kê (a+b)(b+c)(c+a) \ßûeû bûM Kùf ^ìZ^ iõLýûZâd c¤ A.P. ùe ejòùa ö

( )( )
( )( )( )

,
( )( )

( )( )( )
,

( )( )
( )( )( )

a b c a

a b b c c a

a b b c

a b b c c a

b c c a

a b b c c a

+ +
+ + +

+ +
+ + +

+ +
+ + + A.P. ùe ejòùa ö

\ 
1 1 1

b c c a a b+ + +
, ,  A.P. ùe ejòùa ö (_âcûYòZ)

C\ûjeY - 9 : \gðû@ ù~, ùMûUòG A.P. e t
m+n

 + t
m–n

  = 2t
m

icû]û^ : cù^Ke A.P. e _â[c _\ Gaõ iû]ûeY @«e ~[ûKâùc a I d
\  t

m+n
  = a + (m+n–1)d  Gaõ t

m – n
  = a + (m – n–1)d

t
m+n

 + t
m–n

  =  (a+a) + (m+n–1 + m –n – 1)d = 2a + (2m –2)d

   = 2{a+(m–1)d} = 2t
m

\   t
m+n

 + t
m–n

  = 2t
m

(_âcûYòZ)
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@^êgúk^ú - 3 (a)

(K - aòbûM)
1. ̂ òcÜfòLôZ _âùZýK ùlZâùe i¸ûaý C�e c¤eê iVòKþ C�eUò aûQ ö

(i) 1, 2, 3, 4, .... @^êKâcùe t
8
 =  .................... [(a) 6 (b) 7 (c) 8 (d) 9 ]

(ii) 2, 4, 6, 8,  .... @^êKâcùe t
7
 = .................... [(a) 12 (b) 14 (c) 16 (d) 18]

(iii) -5, -3, -1, 1, .... @^êKâcùe t
11

 = .................. [(a) 13 (b) 15 (c) 17 (d) 19]

(iv) 3, 6, 9,  .... ùe iû]ûeY @«e d = .............. [(a) 3 (b) 4 (c) 5 (d) 6]

(v) -4, -2, 0, 2, .... A.P. ùe iû]ûeY @«e d = .......[(a) -2 (b) -3 (c) 2 (d) 3]

(vi) 10.2,10.4, 10.6, 10.8, .... ùe t
5
 = ............... [(a) 11.0 (b) 11.2 (c) 11.4 (d) 11.6]

(vii) 2.5, 2.9, 3.3, 3.7, .... A.P. ùe iû]ûeY @«e  d = .......[(a) 1.5 (b) 1.4 (c) 0.5 (d) 0.4]

(viii) 3, x, 9, .... GK A.P. ùjùf x = ..............     [(a) 4 (b) 5 (c) 6 (d) 7]

(ix) 1.01, 1.51, 2.01, 2.51, .... A.P. ùe iû]ûeY @«e d = ........ [(a) 1 (b) 0.5 (c) 1.5  (d) 1.05]

(x) 5, 0, -5, -10, .... A.P. ùe iû]ûeY @«e d = ..... [(a) –5  (b) 5 (c) –10 (d) 10]

2. ̂ òcÜfòLôZ @^êKâc c¤eê ùKCñMêWÿòK A.P. ùiMêWÿòKê PòjÜU Ke :
(i) 1, 4, 7, 10, 15, 16, 19, 22 (ii) 1, 8, 15,  22, 29, 36, 43, 50

(iii) 1, 6, 11, 15, 22, 28, 34, 40 (iv) 1, 4, 7, 9, 11, 14, 17, 20

(v) –5, –3, –1, 0, 2, 4, 6, 8

(vi) a, a + d, a + 2d, a + 3d, a + 4d, a + 5d, a + 6d, a + 7d

(vii) 0.6, 0.8, 1.0, 1.5, 1.7, 1.8, 1.9, 2.0 (viii) –7, –4, –1, 2, 5, 8, 11, 14

3.  _âgÜ 2 ùe ù~Cñ MêWÿòK A.P. ùicû^u ùlZâùe iû]ûeY @«e ̂ òeì_Y Ke ö
4. _â[c _\ a = 5 ù^A A.P. e _â[c PûeòùMûUò _\ ùfL ù~_eòKò iû]ûeY @«e

(i) d = 5 (ii) d = 4 (iii) d = 2 (iv) d = –2 (v) d = –3 ùja ö
5.  GK A.P. e n Zc _\ t

n
 ̂ òcÜùe _â\� ùjûAQò ö _âùZýK ùlZâùe t

5
, t

8
 I t

10
 ùKùZ ^òeì_Y Ke ö

(i) t
n
 = 

n +1

2
(ii) t

n
 = –10 + 2n

(iii) t
n
 = 10n + 5 (iv) t

n
 = 4n – 6

6.   ^òcÜfòLôZ A.P.  MV^ Ke (ùKak \ßòZúd, ZéZúd I PZê[ð _\ Zâd @ûagýK) ù~CñVûùe
(i) _â[c _\ a = 4, iû]ûeY @«e d = 3 (ii) _â[c _\ a = -8, iû]ûeY @«e d = –2

(iii) _â[c _\ a = 7, iû]ûeY @«e d = –4 (iv) _â[c _\ a = 10, iû]ûeY @«e d = 5

(v) _â[c _\ a = 
1

2
, iû]ûeY @«e d = 

3

2
(vi) _â[c _\ a = 

1

2
, iû]ûeY @«e d =  –1
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7.  ̂ òcÜùe _â\� CqòMêWÿòK bêfþ aû VòKþ ùfL ö
(a)  1, 2, 3, 4....... icû«e _âMZò iéÁò Ke«ò ö
(b) 1,  –1, 1, –1,......... @^êKâcUò icû«e _âMZò @ùU ö
(c) 2, 1, –1, –2 iõLýû PûeòùMûUò icû«e _âMZòùe aò\ýcû^ ö
(d) ù~Cñ @^êKâce t

n
 = n – 1, Zûjû GK A. P. @ùU ö

(e) ù~Cñ @^êKâce S
n
 = n n( – )1

2
 Zûjû A. P. @ùU ö

(f) ~\ò ùKøYiò ZâòbêRe ùKûYZâde _eòcûYe @^ê_ûZ 2 : 3 : 4  jêG, ùZùa ùKûYZâde _eòcûY
ùMûUòG A.P.  MV^ Keòùa ö

(g) ùMûUòG icùKûYú ZâòbêRe aûjêZâde ù\÷Nðý ùMûUòG A.P. ùe ejò_ûeòùa ö
(h) @~êMà iõLýûcûù^ A.P. MV^ Ke«ò ^ûjó ö
(i) 5  \ßûeû aòbûRý icÉ MY^ iõLýû GK A.P. @U«ò ö
(j) 5, x, 9  iõLýûZâd icû«e _âMZòùe ejòùf  x = 6

(L - aòbûM)
8.   (a) 1 + 2 + 3 + ... ùe S

30
 ùKùZ ? (b) 1 + 3 + 5 + ... ùe S

10
 ùKùZ ?

(c) 2 + 4 + 6 + ... ùe S
15

 ùKùZ ? (d) 1 – 2 + 3 – 4 + ... ùe S
30

 ùKùZ ?
(e) 1 – 2 + 3 – 4 + ... ùe S

41
 ùKùZ ? (f) 1+1 +2 + 2 + 3 + 3 ... ùe S

17
 ùKùZ ?

(g) 1 + 2 + 3 + 2 + 3 + 4 + 3 + 4 + 5 ... ùe S
39

 ùKùZ ?
(h) – 7 – 10 – 13 - ... ùe S

21
 ùKùZ ? (i) 10 + 6 + 2 + ... ùe S

15
 ùKùZ ?

(j)  20 + 9 – 2 + ... ùe S
25

 ùKùZ ? (k) n+(n– 1) + (n – 2) + ... ùe S
n
 ùKùZ?

(l) 5 + 41
3  + 32

3 +  ... ùe S
20

 ùKùZ ?

9.   (a) ~\ò a = 3, d = 4, n = 10, ùZùa S
n
 ùKùZ ?

    (b) ~\ò a = – 5, d = – 3, ùZùa S
17

 ùKùZ ?
(c) ~\ò t

n
 = 2n – 1, ùZùa _â[c  5 Uò _\ ùfL ö

(d) ~\ò t
n
 = 3n + 2, S

61 ̂
ò�ðd Ke ö

(e) ~\ò t
n
 =3n – 5, ùZùa S

50 ̂
ò�ðd Ke ö



[ 51 ]

(f) ~\ò t
n
 =2 – 3n, ùZùa S

n ̂
ò�ðd Ke ö

(g) ~\ò S
n
 = n2, ùZùa t

15
  ùKùZ ?

(h) GK A. P. e a = 3, d = 4, S
n
 = 903, ùZùa n ùKùZ ?

(i) GK A. P. e d = 2, S
15

 = 285, ùZùa a ùKùZ ?
(j) GK A. P. e t

15
 = 30, t

20
 = 50, ùZùa S

17
 ùKùZ ?

10.   (i) "IfUûA cògûAaû ùKøgkùe' ù~ûM`k ^ò�ðd Ke ö
(a) 1 Vûeê 105 _~ðý« icÉ MY^ iõLýû ö
(b) 25 Vûeê  93 _~ðý« icÉ MY^ iõLýû ö
(c) 111 Vûeê  222 _~ðý« icÉ MY^ iõLýû ö

      (ii) 1, 2, 3, ... ... @^êKâce
(a) S

20 ̂
ò�ðd Ke ö    (b) S

50  ̂
ò�ðd Ke ö

     (iii) 32 Vûeê 85 _~ðý« icÉ MY^ iõLýûe icÁò ^ò�ðd Ke ö
     (iv) 100 Vûeê lê\âZe icÉ ]^ûcôK ~êMà iõLýûe icÁò ^ò�ðd Ke ö
     (v) 150 Vûeê lê\âZe icÉ ]^ûcôK @~êMà iõLýûe icÁò ^ò�ðd Ke ö

(M - aòbûM)
11. ù~Cñ icû«e @^êKâce _â[c _\ 17 I iû]ûeY @«e – 2 Zûjûe ùKùZûUò _\e icÁò 72 ùja?

Gjûe \êAUò C�e còkòaûe KûeY ùfL ö
12.(i) GK icû«e @^êKâcùe @aiÚòZ Zòù^ûUò eûgòe ù~ûM`k18 Gaõ MêY`k 192 ùjùf, iõLýû

MêWÿòK iÚòe Ke ö
(iìP^û : iõLýûcû^uê a – d, a, a + d jòiûaùe ù^A _âgÜUò icû]û^ Ke ö)

  (ii) GK icû«e @^êKâcùe @aiÚòZ Q@Uò eûgò c¤eê _âû« eûgò\ßde ù~ûM`k 16 Gaõ c¤ eûgò\ßde
MêY`k 63 ùjùf, iõLýûMêWÿòK iÚòe Ke ö
(iìP^û :  cù^Ke eûgòMêWÿòK a – 5d, a – 3d, a –d, a+d, a + 3d Gaõ a + 5d)

13. GK icû«e @^êKâcùe @aiÚòZ Zòù^ûUò eûgòe ù~ûM`k 21 Gaõ ùicû^u aMðe ù~ûM`k 155;
iõLýûMêWÿòK ùKùZ?

14. ùMûUòG icùKûYú ZâòbêRe aûjêMêWÿòKe ù\÷Nðý GK icû«e @ ê̂Kâcùe [ôùf _âcûY Ke ù~ ùicû^ue
@^ê_ûZ 3 : 4 : 5 ùja ö

15. 100 eê lê\âZe Gaõ 5 \ßûeû aòbûRý icÉ ]^ûcôK _ì�ðiõLýûcû^ue ù~ûM`k ^ò�ðd Ke ö
16. 200 eê lê\âZe I 3 \ßûeû @aòbûRý icÉ ]^ûcôK _ì�ðiõLýûcû^ue ù~ûM`k ^ò�ðd Ke ö

(iìP^û :  1+2+....+199 I 3+6+....+198 ̂ òeì_Y Keò _â[ceê \ßòZúdKê aòùdûM Ke ö)
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17. 15 Kê G_eò 3 bûMùe aòbq Ke ù~_eòKò ùicûù^ GK icû«e @^êKâcùe ejòùa I ùicû^ue
MêY`k 120 ùja ö

18.   A. P. ùe [ôaû Zòù^ûUò iõLýûe ù~ûM`k 15 Gaõ _âû«iõLýû\ßde aMðe ù~ûM`k 58 ùjùf
iõLýûZâd ^ò�ðd Ke ö

19.   A. P.  ùe [ôaû PûùeûUò iõLýû c¤eê _âû« iõLýû \ßde ù~ûM`k 8 Gaõ c¤ iõLýû \ßde MêY`k
15 ùjùf iõLýûMêWÿòK iÚòe Ke ö
(iìP^û : iõLýûcû^uê a – 3d, a – d, a + d Gaõ a + 3d cù^Keò icû]û^ Ke ö)

20.   A. P. ùe [ôaû Zòù^ûUò eûgòcûkûe n iõLýK _\cû^ue icÁò S
1
, S

2 
Gaõ S

3
_âùZýK eûgòcûkûe

_â[c _\ 1 Gaõ iû]ûeY @«e ~[ûKâùc 1, 2, 3 ùjùf _âcûY Ke ù~, S
1
 + S

3
 = 2S

2

21. GK A.P. e Zc, P - Zc, q - Zc Gaõ r - Zc _\MêWÿòKe cû^ ~[ûKâùc a, b Gaõ c ùjùf _âcûY
Ke ù~, a (q – r) + b (r – p) + c (p – q) = 0

22. Zòù^ûUò iõLýû a, b, c icû«e _âMZòùe ejòùf _âcûY Ke ù~ ̂ òcÜùe _â\� iõLýû Zâd c¤ icû«e
_âMZòùe ejòùa ö

(i) 1
b c , 1

ca , 1
ab (ii) b + c, c + a, a + b

(iii) b + c–a, c + a– b, a + b– c (iv) 
1 1 1 1 1 1 1 1 1

a b c b c a c a b
+F

HG
I
KJ

+F
HG

I
KJ

+F
HG

I
KJ

, ,

(v) a2(b+c), b2(c+a), c2(a+b)

23. (i) 
1 1 1

a b c
, ,  A.P  ùe ejòùf Gaõ a + b  + c  ¹ 0  ùjùf, _âcûY Ke ù~,

b c

a

+ ,  c a

b

+ , a b

c

+ c¤ A.P.ùe ejòùa ö

    (ii) 
a

b c

b

c a

c

a b+ + +
, ,  @^êKâc A.P  ùe ejòùf Gaõ a + b  + c  ¹ 0  ùjùf _âcûY Ke ù~,

1 1 1

b c c a a b+ + +
, ,  A.P.ùe ejòùa ö

24. ~\ò ùKøYiò A.P.e _â[c _\ a Gaõ ùgh _\ l jêG _âcûY Ke ù~ @^êKâce _â[ceê r- Zc _\
Gaõ ùgheê r-Zc _\e icÁò,  _â[c I ùgh _\e icÁò ijòZ icû^ ö

25. ùMûUòG icû«e _âMZòe _â[c p iõLýK _\e icÁò r, _â[c q iõLýK _\e icÁò s Gaõ iû]ûeY

@«e d, ùjùf _âcûY Ke ù~, r

p

s

q
p q

d− = −( )
2  ùja ö
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26. ùMûUòG icû«e ùgâYúe _â[c p, q, r iõLýK _\e icÁò a,b,c ùjùf _âcûY Ke ù~,
a

p
q r

b

q
r p

c

r
p q( ) ( ) ( )− + − + − = 0 ùja ö

27. ùKøYiò A.P. e t
p
 = q, t

q
 = p ùjùf, _âcûY Ke ù~ t

m
 = p + q – m ö

iìP^û : a+(p–1)d = q
 
I a+(q–1)d = p Kê icû]û^ Keò a

 
I d

 
 ^òeì_Y Keò t

pq ̂
ò�ðd Ke ö

28. ùKøYiò A.P. e S
m
 = n, S

n
 = m  ùjùf, _âcûY Ke ù~ S

m+n
 = –(m+n) ùja ö

3.3. @«e iìZâ (Difference formula) :

_ìaðeê icû«e _âMZòùe [ôaû _\cû^ue cògûY _ûAñ "IfUûA cògûAaû' ùKøgk Zêùc RûYòQ ö
ùijò_eò @^ý GK ùKøgk "@«e iìZâ' c¤ GK iê¦e ùKøgk ~ûjûe _âùdûM aòhdùe a�ðcû^
RûYòaû ö

@«e iìZâ : 
1

1

1 1

1

1 1

1

1

1

1

1n n n n n n

n n

n n n n( ) ( ) ( )+
= −

+
−

+
= + −

+
=

+
L

N
M

O

Q
PQ

Gjò iìZâUòKê @«e iìZâ Kêjû~ûG ö KûeY GVûùe ùMûUòG _\Kê \êAUò _\e @«e eìù_ _âKûg
Keû~ûAQò ö Gjò iìZâ _âùdûM Keò _ûAaû : 1

1 2x  = 1
1  – 1

2 Gaõ 1
2 3x  = 1

2 – 1
3

^òcÜ C\ûjeYKê flý Ke ö

C\ûjeY - 10 :  1
1 2x  + 1

2 3x  + 1

3 4x  +..... + 1

1n n( )+  e icÁò ^ò�ðd Ke ö

icû]û^ : @«e iìZâ _âùdûM Kùf 1
1 2x     =   1

1  – 1
2

    1
2 3x     =   1

2 –1
3

    1
3 4x      =  1

3 – 1
4

.........

   1

1n n( )+  = 1 1

1n n
−

+

cògûAùf,   1
1 2x  + 1

2 3x  + 1

3 4x  +..... + 1

1n n( )+  =  1 – 1

1n n( )+

\  S
n
 = 

n

n

n

n

+ −
+

=
+

1 1

1 1
  (C�e)

_ìaðeê _â[c n iõLýK MY^ iõLýû, @~êMà MY^ iõLýû I ~êMà MY^ iõLýûcû^ue ù~ûM`k ̂ ò�ðd
Keòaûe ùKøgk Zêùccûù^ RûYòQ, ~ûjûKê ^òcÜùe \ò@û~ûAQò ö
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(i) _â[c n iõLýK MY^ iõLýû (Natural Numbers) e ù~ûM`k :
cù^Ke S

n
 = 1 + 2 + 3 +.... n

GVûùe _â[c _\ = 1, iû]ûeY @«e = 1, _\iõLýû= n

S
n
 = 

n

2
{2x1+(n-1)1} = 

n

2
(2+n–1) = 

n n( )+ 1

2
..............(1)

iìZâ : 1 + 2 + 3 + ........ + n = 
n n( )+ 1

2

(ii) _â[c n iõLýK @~êMà MY^ iõLýû (Odd Natural Numbers) cû^ue ù~ûM`k
cù^Ke, S

n
 = 1 + 3 + 5 + ........  n iõLýK _\ _~ðý«

GVûùe _â[c _\ = 1, iû]ûeY @«e = 2,  _\iõLýû = n

S
n
 = 

n

2
{2x1+(n-1)2} = 

n

2
(2+n–2) =

n

2
. 2n = n2..............(2)

iìZâ : 1 + 3 + 5 + ........ + n iõLýK _\ _~ðý«  = n2

(iii) _â[c n iõLýK ~êMà MY^ iõLýû (Even Natural Numbers) cû^ue ù~ûM`k :
cù^Ke, S

n
 = 2 + 4 + 6 + ....  n  iõLýK _\ _~ðý«

= 2 ( 1+ 2 + 3 + ..... n iõLýK _\ _~ðý«)

= 2 . 
n n( )+ 1

2
 = n (n + 1); [(1) iûjû~ýùe] ...........(3)

iìZâ : 2 + 4 + 6 + ............ + n iõLýK _\ _~ðý« = n ( n + 1)

a�ðcû^ _â[c n iõLýK MY^ iõLýûcû^u aMðe ù~ûM`k Z[û N^e ù~ûM`k ̂ òeì_Y Keû~òa ö
G[ô_ûAñ Gjò @^êùz\e _âûe¸ùe @ûùfûPòZ @«e iìZâe _âùdûM Keû~òa ö

(A) _â[c n iõLýK  MY^ iõLýûe aMðe  (Squares of Natural Numbers) ù~ûM`k :
cù^Ke, S

n
 = 12 + 22 + 32 + .... + n2

@ûùc RûYê ù~,  n3 – (n–1)3= n3 – (n3 – 3n2+3n–1) = 3n2 – 3n +1

Gjû GK @ùb\ ~ûjûKò GK @«e @ùU ö G[ôùe n a\kùe 1, 2, 3, 4.............  AZýû\ò Kâcùe
ùfLòùf

13 – 03 = 3.12 – 3.1 + 1

23 – 13 = 3.22 – 3.2 + 1

33 – 23 = 3.32 – 3.3 + 1

..................
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...................
(n–1)3 – (n –2)3 = 3(n–1)2 –3(n–1) + 1

       n3–  (n –1)3 = 3 . n2 –3 . n+ 1

n3 = 3 (12 + 22 + 32 + ........... + n2) – 3 (1 + 2 + 3 + ...... + n ) + n

aûc_ûgßð I \lòY _ûgßðe _\MêWÿòK ù~ûM Keòaûeê

Þ n3 = 3S
n
 – 3 . 

1

2
n (n+1) + n  (iìZâ (1) @^êiûùe)

Þ –3S
n
 = –n3 + n - 

3

2

n
(n+1) Þ 3S

n
 = n3 - n + 

3

2

n
(n+1)

= n(n2 –1) + 
3

2

n
(n+1)

 = n(n+1) {(n-1)+
3

2
} = n(n+1) 

2 2 3

2

n − +F
HG

I
KJ  = 

n n n( )( )+ +1 2 1

2

Þ  S
n
 = 

n n n( )( )+ +1 2 1

6
 ...................... (4)

iìZâ : 12 + 22 + 32 + ........... + n2 =  n n n( )( )+ +1 2 1
6

(B)  _â[c n iõLýK  MY^ iõLýûcû^ue N^ (Cubes of Natural Numbers)e ù~ûM`k :
cù^Ke, S

n
 = 13 + 23 + 33 + .... + n3

@ûùc RûYê ù~,   (r + 1)2 – (r – 1)2  = 4r

Cbd _ûgßðKê r2 \ßûeû MêY^ Kùf, r2 (r+1)2 – (r – 1)2  r2 = 4r3

Gjû GK @ùb\ I r a\kùe 1, 2, 3............. n ùfLòùf @ûùc ^òcÜfòLòZ n ùMûUò ]ûWÿò _ûAaû ö
12 . 22 –  02 . 12 =  4 . 13

22 .32 – 12 . 22 = 4 . 23

32 . 42 – 22  .32  = 4 . 33

..................

...................
(n–1)2 .n2 – (n –2)2 . (n–1)2  = 4(n–1)3

n2  (n +1)2 – (n –1)2 . n2 =  4n3

ù~ûMKùf,  n2  (n+1)2  = 4 (13 + 23 + 33 +........... + n3)

\ 4S
n
 = n2 (n+1)2

\  S
n
 =  

n n n n2 2 2
1

4

1

2

( ) ( )+ = +R
S
T

U
V
W

 ...............(5)
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iìZâ : 13 + 23 + 33 + ........... + n3 =  n n( )+R
S
T

U
V
W

1

2

2

\âÁaý :  13 + 23 + 33 + ........... + n3 = (1+2+3+............+n)2

@[ûðZþ n iõLýK MY^ iõLýûe N^e icÁò, _â[c n iõLýK MY^ iõLýûe ù~ûM`ke aMð
iùw icû^ ö
aò.\â. :  n4 – (n – 1)4 = 4n3 – 6n2 + 4n –1  @ùb\e _âùdûMùe c¤ S

n
 iÚòe Keû~ûA_ûeòa ö

S PòjÜ (Sigma notation) :

iêaò]û iKûùg ùKùZMêWòG _\cû^ue icÁòKê iõùl_ùe MâúKþ @le iòMþcû (S) aýajûe Keû~ûA
_âKûg Keû~ûA[ûG ö

1+2+3 + ......... + n = Sn = 
n n( )+ 1

2
,

12+22+32 + ......... + n2 = Sn2 = 
n n n( )( )+ +1 2 1

6
 ,

13+23+33 + ......... + n3 = Sn3 = 
n n( )+R
S
T

U
V
W

1

2

2

 AZýû\ò ö

_ea�ðú _âgÜcû^u icû]û^ _ûAñ (1) Vûeê (5) _~ðý« iìZâ MêWÿòKe aýajûe Keû~òa ö

\âÁaý : S n(n+1) =  S(n2 + n) = Sn2 + Sn,

S(n+1) (n+2) = S(n2 + 3n + 2) = Sn2 + 3Sn + S2 = Sn2 + 3Sn + 2n

C\ûjeY - 11 : 1 . 2 + 2 . 3 + 3. 4 + .................... + n(n+1) e ù~ûM`k ^ò�ðd Ke ö

icû]û^ : GVûùe t
n
 = n(n+1) cù^Ke  n iõLýK _\e ù~ûM`k  = S

n

\  S
n
 =  St

n  
= Sn (n + 1) = S(n2 +n) = Sn2 +Sn

= 
n n n n n n n n( )( ) ( ) ( )+ + + + = + + +F

HG
I
KJ

1 2 1

6

1

2

1

2

2 1

3
1

= n n n( )
.

( )+ + =1

2

2 2

3

1

3
(n + 1) (n + 2)

\  S
n
 = n n n( )( )+ +1 2

3
(C�e)

UúKû : Sn2  I Sn  iìZâ\ßde iò]ûikL _âùdûM Keû~ûAQò ö
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C\ûjeY  -12 :  1. 2. 3 + 2 . 3 . 4 + 3 . 4 . 5 + ......e n iõLýK _\ _~ðý« ù~ûM`k ̂ ò�ðd Ke ö
icû]û^ : GVûùe t

n
 = n (n + 1) (n + 2) = n(n2+3n+2)= n3+3n2+2n

 \  S
n

= St
n
 = S (n3 + 3n2 + 2n) = Sn3 + 3 Sn2 + 2Sn

=
n n n n n n n( )

.
( )( ) ( )+R

S
T

U
V
W

+ + + + +1

2
3

1 2 1

6
2

1

2

2

[Sn3,Sn2, Sn iìZâe aýajûe Keû~ûAQò)

= { ( )} ( )( )
( )

n n n n n
n n

+ + + + + +1

4

1 2 1

2
1

2

= n n( )+ 1

4
 {n(n+1)+2(2n+1)+4}

= n n( )+ 1

4
(n2 + n + 4n + 2 + 4) = n n n n( )( )+ + +1 5 6

4

2

= n n n n n( )( )+ + + +1 2 3 6

4

2

= n n n n n( ){ ( ) ( )}+ + + +1 2 3 2

4
 = n n n n( )( )( )+ + +1 2 3

4

\  S
n
 = 

n n n n( )( )( )+ + +1 2 3

4
(C�e)

UúKû : @ûcKê ~\ò \� _â[c 10 ùMûUò _\e ù~ûM`k ̂ ò�ðd Keòaû _ûAñ Kêjû~ûA[û@û«û ùZùa S
n 
ùe

n = 10 ù^A S
10
  iÚòe Keò_ûeòaû ö

S
10

 = 
10 11 12 13

2

x x x
 = 8580  C�e ^òeì_Y KeòaûKê _Wÿò[û«û ö

C\ûjeY - 13 :  1+ (1+2) + (1+2+3) + (1 + 2 + 3 + 4) + ...... e n iõLýK _\ _~ðý« ù~ûM`k
^ò�ðd Ke ö

icû]û^ : GVûùe n Zc _\Uò  t
n
 = (1 + 2 + ..... + n) = 

n n
n

n( )+ = +1

2

1

2 2
2

 \  S
n
     =  St

n
 =

1

2
Sn2 +

1

2
Sn

= 
1

2

1 2 1

6

1

2

1

2

1

4
1

2 1

3
1

n n n n n
n n

n( )( ) ( )
( )

+ + + + = + + +F
HG

I
KJ

= 
1

4

1 2 4

3

1

6
1 2

n n n
n n n

( )( )
( ( )

+ + = + +

  \   S
n
   = 

n n n( )( )+ +1 2

6
(C�e)
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C\ûjeY - 14 :  12 + 32 + 52 + 72 + .......... n  iõLýK _\ _~ðý« ù~ûM`k ^ò�ðd Ke ö
icû]û^ :  GVûùe @ûagýKúd ù~ûM`kùe n Zc _\ t

n 
ùjùf

t
n
 = {1 + (n -1) 2}2 =  ( 2n - 1 )2 = 4n2 - 4n + 1

\  S
n
 =  St

n 
 =  4 Sn2 – 4 Sn + S1

= 4
n n n n n

n
( )( ) ( )+ + − + +1 2 1

6
4

1

2
 = 2n (n+1) 

2 1

3
1

n + −F
HG

I
KJ +n

= 
2 1 2 1

3

n n n
n

( ). ( )+ − +  = 
4 1

3

2n n
n

( )− +
R
S
T

U
V
W

= n
4 4

3
1

2n − +
F
HG

I
KJ

)
= 

n

3
(4n2 – 1)

S
n
 =

n

3
(4n2 – 1) (C�e)

C\ûjeY - 15 :  1 + 3 + 6 + 10 + 15 + ............ (n iõLýK _\ _~ðý«) ù~ûM`k ^ò�ðd Ke ö
icû]û^ : Gjò iÚkùe ~\òI \� eûgòcûkû A.P ̂ êjñ«ò Z[û_ò Kâcû^ßdùe @«eMêWÿòK (@[ûðZþ 2,3,4,5,....

AZýû\ò) A.P. @U«ò ö
      S

n
 = 1 + 3 + 6 +  .... + t

n–1
 + t

n

_ê^½ S
n
 =        1 + 3 +  .... + t

n–2
 + t

n–1 
+ t

n 
 (ùMûUòG _\Kê Nê�ûA ùfLû~ûAQò)

aòùdûM Kùf, 0 = 1 + (3 –1) + (6 – 3) + (10 – 6) + .... + (t
n
 – t

n–1
) – t

n

\  t
n
 =  1 + 2 + 3 + ....... + n   iõLýK _\ _~ðý«

Þ  t
n
 = 

1

2
n (n + 1) = 

1

2
n2 + 

1

2
n

S
n
 = St

n
 = 

1

2
Sn2 + 

1

2
Sn = 

1

2

n n n( )( )+ +1 2 1

6
+  

1

2
 
n n( )+ 1

2

     = 
1

4
n(n+1) 

( )2 1

3
1

n + +R
S
T

U
V
W

 = 
1

4
 
n n n( )( )+ +1 2 4

3
 = 

1

6
n(n+1)(n+2)

\ S
n
 = 

1

6
n(n+1)(n+2) (C�e)

3.4 icû«e c¤K (Arithmetic mean) :

\êAùMûUò iõLýû a I b \ò@û~ûA[ôùf ùi iõLýû\ßde icû«e c¤K x = a b+
2

RýûcòZòK @^êgúk^ cû¤cùe aòPûe Keòaû ö
AB  e A I B e iÚû^ûu ~[ûKâùc a I b (b > a) ö

(a)       x               (b)

A                   M                    B

(PòZâ  3.1)
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AB  e c¤aò¦ê M e iÚû^ûu x = 
a b+

2
(RýûcòZòùe @¤d^ KeòQ)

GVûùe a, 
a b+

2
 , b  eûgòZâd icû«e _âMZò (A.P.) ùe ej«ò KûeY,

a b+
2

 – a = b – 
a b+

2
 = 

b a−
2

 = d  (iû]eY @«e) [GVûùe flý Ke AB e ù\÷Nðý = b–a ]

a, 
a b

2
+

 , b    A.P. ùe ejòùf a b
2
+ Kê a I b e icû«e c¤K aû A.M. Kêjû~ûG ö

iìZâ : A.M. = 
a b+

2
 (ù~CñVûùe a, 

a b+
2

 , b    A.P. ùe @Q«ò)

C\ûjeY Êeì_, 7 I 15 e A.M. = 
7 15

2

+
 = 

22

2
 = 11, ùijò_eò –1 I 10 e AM = 

− +1 10

2
= 4.5

AZýû\ò ö
3.4.1 \êAUò \� eûgò a I b c¤ùe n iõLýK A.M. ^ò�ðd :

(i) cù^Ke a I b \� eûgò ö _â[ùc Gjò eûgò\ßd c¤ùe \êAùMûUò A.M. ~[û x
1
 I x

2
 iÚû_^ Keòaû ö

ùMûUòG c¤Ke iÚû_^ _ûAñ AB  ùeLûL�Kê icû^ \êA bûM Keò aûKê _Wÿò[ôfû ö AB  ùeLûL�e
c¤aò¦êUòKê iìPûC [ôaû  iõLýû a b+

2
, a I b e icû«e c¤K ö \êAUò c¤K _ûAñ AB  ùeLûL� Kê icû^

Zò^ò bûMùe aòbq Keòaû @ûagýK I _âùZýK bûMe ù\÷Nðý b a−
3

 ~ûjû a, x
1
, x

2
, b icû«e _âMZòe

iû]ûeY @«e d  ij icû^ö @ZGa GVûùe d = 
b a−

3
 ö (Q AB e ù\÷Nðý = b–a)

iêZeûõ x
1
 = a + d = a + 

b a−
3

 = 
2

3

a b+ Gaõ

x
2
 = a + 2d = a + 2

b a−F
HG

I
KJ3

 = 
a b+ 2

3

@ZGa \êAUò eûgò a I b c¤ùe [ôaû icû«e c¤K\ßd  x1 = 
2a b

3
+

, x2 = 
a 2b

3
+

 .........(iii)

(ii) a�ðcû^ @ûùc a I b c¤ùe Zò^òùMûUò A.M. iÚû_^ Keòaû ö
  a I b c¤ùe Zò̂ òùMûUò icû«e c¤K ~[û x1

, x
2 I x3 jê@«ê ö GVûùe a, x1

, x
2
, x

3, b _û� ùMûUò eûgò
icû«e _âMZò ùe ejòùa ö x1

, x
2 I x3 Kê a I b cû¤cùe RûYòaû _ûAñ AB  ùeLûL�Kê icû^ Pûeò bûM

Keòaû @ûagýK I _âùZýK bûM e ù\÷Nðý d = 
b a−

4
 ö (Q AB e ù\÷Nðý = b – a)

(a) x
1

   x
2                         

(b)

A                   P                 Q                  B

(PòZâ  3.2)

(PòZâ  3.3)

(a) x
1

x
2 x

3 (b)
A BT R S
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x
1
 = a + d = a + 

b a−
4

 = 
3

4

a b+ , x
2
 = a + 2d = a + 2 ̈ 

b a−
4

 = 
a b+

2

Gaõ  x
3
 = a + 3d = a + 3 ̈ 

b a−
4

 = 
a b+ 3

4

\ \êAUò eûgò a I b c¤ùe [aû icû«e c¤KZâd 3

4

a b+ , a b+
2

 Gaõ a b+ 3

4
...... (iv)

(iii) ùijò_eò a I b c¤ùe n iõLýK icû«e c¤K (A.M.) iÚû_^ KeòaûKê ùjùf AB Kê (n+1) icû^

bûùa aòbq KeòaûKê ùja; ù~CñVûùe _âùZýK bûMe ù\÷Nðý b a

n

−
+ 1

 ùja ö ~\ò c¤KMêWÿòK x
1, 
x

2, 
x

3, ......
x

n

jê@«ò, ùZùa, x
1
 = a +  

b a

n

−
+ 1

,   x
2
 = a + 

2

1

( )b a

n

−
+

,  x
3
 = a + 

3

1

( )b a

n

−
+

, ...........,  x
n
 = a + 

n b a

n

( )−
+ 1

ùja ö

GVûùe, a, x
1
, x

2
, x

3 
................. x

n
, b  A.P. ùe ejòùa, ~ûjûe iû]ûeY @«e d=

b a

n

−
+ 1

 ùja ö

C\ûjeY -  16 : 2 I 62 c¤ùe (i) ùMûUòG (ii) \êAùMûUò (iii) Zò̂ òùMûUò (iv) PûeòùMûUò icû«e c¤K
(A.M.) iÚû_^ Ke ö

icû]û^ : GVûùe a = 2 I b = 62 ö \ b – a = 60

(i) icû«e c¤KUò x
1
 ùjùf, x

1
 = a + 

b a−
2

 = 2 + 
60

2
 = 2 + 30 = 32

\  32,  2 I 62 c¤ùe ùMûUòG icû«e c¤K ö
(ii) icû«e c¤K \ßd x

1
 I x

2
 ùjùf, 2, x

1
, x

2
, 62 icû«e _âMZò aògòÁ I GVûùe

   iû]ûeY @«e d = 
b a−

3
 = 

60

3
 = 20

\ x
1
 = a + d = 2 + 20 = 22 Gaõ x

2
 = a + 2d = 2 + 2 ̈ 20 = 42ö

\ 22 I 42, 2 Gaõ  62 c¤ùe \êAUò icû«e c¤K ö
(iii) icû«e c¤K Zâd x

1
, x

2
  I x

3
 ùjùf,

2, x
1
, x

2 
, x

3
, 62 icû«e _âMZòùe ejòùa I iû]ûeY @«e d = 

b a−
4

 = 
60

4
 = 15 ö ùZYê

x
1
 = a + d = 2 + 15 = 17,   x

2
 = a + 2d = 2 + 2 ̈ 15 = 32  Gaõ x

3
 = a + 3d = 2 + 3 ̈ 15 = 47ö

\ 17, 32  I 47, 2 I  62 c¤ùe Zòù^ûUò icû«e c¤K ö
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(iv) icû«e c¤K PûeòUò x
1
, x

2 
, x

3
 I x

4
 ùjùf,

2, x
1
, x

2 
, x

3
, x

4 
, 62 icû«e _âMZòùe ejòùa Gaõ iû]ûeY @«e d = 

b a−
5

 = 
60

5
 = 12 ö @ZGa

x
1
 = a + d = 2 + 12 = 14,   x

2
 = a + 2d = 2 + 2 ̈ 12 = 26,   x

3
 = a + 3d = 2 + 3 ̈ 12 = 38,

Gaõ x
4
 = a + 4d = 2 + 4 ̈ 12 = 50 ö

\ 14, 24, 38 I 50, 2 Gaõ  62 c¤ùe PûùeûUò icû«e c¤K ö

@^êgúk^ú - 3 (b)
1. gì^ýiÚû^ _ìeY Ke ö

(a)
1

15 16

1

16x
.....–= (b)

1

12 11

1

11x
–..............=

(c)
1

1

1

1n n n( )
...............–

+
=

+ (d)
1

1

1

( )
–...........

n n n+
=

(e) 5 I 9 c¤ùe [ôaû icû«e c¤KUò ..................
(f) x I 7 c¤iÚ icû«e c¤KUò 5 ùjùf  x = ................

(g) (a+b) I (a–b) c¤ùe icû«e c¤KUò ..................
(h) \êAUò eûgòe A.M. 11,  ~\ò ùMûUòG eûgò 7 jêG, ùZùa @^ýUò ..................

2. ^òcÜfòLòZ @^êKâcMêWÿòKe icÁò ̂ ò�ðd Ke ö

(a)  
1

1 2
1

2 3
1

3 4x x x
+ + ... ... 20 Uò _\ _~ðý«;

(b)  
1

5 6
1

6 7
1

7 8x x x
+ + ... ... 16 Uò _\ _~ðý«;

3. (a) 7 x 15 + 8 x 20 + 9 x 25 +...e  t
n
   ^ò�ðd Ke ö

(b) 6Sn2  + 4Sn3 e iekúKéZ cû^ ^ò�ðd Ke ö
(c) 1 x 2 + 2 x 3 + 3 x 4 ... + n (n + 1)  _ûAñ  S

n
 I S

20
 ^ò�ðd Ke ö

(d) 1 x 3 + 2 x 4 + 3 x 5 ...  e t
n
 ,  S

n
 I S

10
 ^ò�ðd Ke ö

4. ^òcÜfòLòZ ùgâYúMêWÿòKe n iõLýK _\ _~ðý« ù~ûM`k ^ò�ðd Ke ö
(a) 1. 1. + 2. 3. + 3. 5 + 4. 7 + ...... (b) 1 . 3 + 3 . 5 + 5 . 7 + 7 . 9 + .......

(c) 3 . 8 + 6 . 11 + 9 . 14 + .......... (d) 1 + (1 + 3 ) + ( 1 +3 + 5) + .....
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(e) 12 + 42 + 72 + 102 + ...... (f) 22 + 42 + 62 + 82 + ...........

(g) 1 + 5 + 12 + 22 + 35 + ........

(h) 12 + (12 + 22 ) +  (12 + 22 + 32) +  (12 + 22 + 32 + 42 ) + ...........

5. 15 I 27 c¤ùe (i) ùMûUòG I (ii) \êAùMûUò icû«e c¤K iÚû_^ Ke ö

6. 12 I 36 c¤ùe (i) \êAùMûUò I (ii) Zò^òùMûUò icû«e c¤K iÚû_^ Ke ö

7. 6 I 46 c¤ùe (i) \êAùMûUò I (ii) PûeòùMûUò icû«e c¤K iÚû_^ Ke ö

8. 5 I 65 c¤ùe (i) Zò^òùMûUò I (ii) _û�ùMûUò icû«e c¤K iÚû_^ Ke ö

9. 11 I 71 c¤ùe _û�ùMûUò icû«e c¤K iÚû_^ Ke ö

10. 20 I 80 c¤ùe  n iõLýK A.M. @Qò ö ~\ò _â[c c¤K : ùgh c¤K = 1:3 jêG ùZùa, n e

cû^ iÚòe Ke ö

11. A.P. ùe [ôaû PûeòùMûUò iõLýû ^ò�ðd Ke ~ûjûe ù~ûM`k 2 Gaõ @û\ý I _âû« eûgò\ßde
MêY`k c¤K \ßde MêY`ke  10 MêY ij icû^ ùja ö
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PZê[ð @¤ûd

i¸ûaýZû
(PROBABILITY )

4.1 C_KâcYòKû (Introduction)   :
^ac ùgâYúùe Zêùccûù^ �i¸ûaýZû� iõ_Kðùe @aMZ ùjûA iûeòQö GK _eúlY (Experi-

ment) Gaõ Gjûe _~ðýùalY (observation) eê @ûiê[ôaû `kû`kKê @û]ûe Keò �i¸ûaýZû�Kê
iõLýûùe cû_ Keû~ûC[ôaûe iìP^û c¤ _ûA iûeòQ ö GK NUYûe i¸ûaýZû(Empirical Prbability)

^ò�ðd iû]ûeYZü GK _âKéZ _eúlYeê Cna NUYûUòe aûe´ûeZû Gaõ _eúlY iõLýû C_ùe ^òbðe
Keò[ûG; Gjû Zêùccûù^ RûYòQ Gaõ GjûKê @û]ûe Keò bò^Ü bò^Ü NUYûe i¸ûaýZû c¤ ^ò�ðd KeòQ ö
GZ\þ aýZúZ ùiUþ Z�ß C_ùe @û]ûeòZ i¸ûaýZûe KòQò ]ûeYû c¤ jûif KeòQ ö

Cq @¤ûdùe Z�ßû]ûeòK i¸ûaýZû (Theoretical Probability) RûYòaû ij ùKùZK NUYû ij
RWÿòZ aòbò^Ü _\ iõ_KòðZ ]ûeYû Gaõ �ùiUþ Z�ß�Kê @û]ûe Keò NUYû Kò´û NUYûakú MêWÿòKe i¸ûaýZû
^ò�ðd iõ_Kðùe RûYòa ö
4.2  @û ê̂baòK Gaõ Z�ßû]ûeòK i¸ûaýZû (Empirical and Theoretical Probability) :

i¸ûaýZûe ]ûeYû iû]ûeYZü _eúlY (Experiments) Gaõ Gjûe _~ðýùalY (observations)

C_ùe @û]ûeòZ jêG ö @[ûðZþ NUYûe i¸ûaýZû ^ò�ðd _eúlû iò¡ ùjûA[ûG ö GjûKê _ìaðùgâYúùe
RûYòQ ö _eúlYeê Cna `kû`ke _âKéZ C_iÚû_^û Keû~ûA NUYûUòe i¸ûaýZû ^òeì_Y i¸a ö Gjò
_âKûee i¸ûaýZû ^òeì_YKê @ ê̂ba iò¡ aû @û ê̂baòK (Empirical) i¸ûaýZû Kêjû~ûG ö ^ac
ùgâYúùe \� _eúlY -1 Kê @^ê¤û^ Kùf RûYòaû ù~, cê\âûe Uiþ iõLýûe KâcûMZ aé¡ò Keû~ûA
_âùZýK Uiþùe _Wÿê[ôaû H Kò´û T iõLýûKê fò_òa¡ Keò P(H) Kò´û P(T) ̂ ò�ðd KeûMùf _âùZýK
ùlZâùe _ûC[ôaû iõLýû I 0.5 @[ûðZþ 1

2
 c¤ùe _û[ðKý Kâùc Kâùc Kcò @ûiêQò ö ùijò_eò _eúlY - 2

ùe fêWÿêùMûUò MWÿûAaûe iõLýûe aé¡ò NUòùf _âùZýK `kû`k (1, 2, 3, 4, 5 I 6)e i¸ûaýZû 0.166

Kò´û 1
6
e ^òKUa�ðú ùjCQò ö
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Cbd ùlZâùe `kMêWÿòKe i¸ûaýZû ~[ûKâùc 1
2
 I 1

6
 _ûAùf; ~ûjû _eúlû iò¡ aû @^êba

iò¡ ö

\ �NUYû�e @û^êbaòK i¸ûaýZû  = @ûagýK `kUòe aûe´ûeZû
_eúlY iõLýû

@û^êbaòK (Empirical) i¸ûaýZû ^òeì_Y @û]ûeùe ^òcÜ ùKùZK C\ûjeYKê ù\L ö
C\ûjeY - 1 - ùMûUòG cê\âûKê 20 [e Uiþ Keòaûeê 7 [e T @ûiòùf P(T) I P(H)  ^òeì_Y

Ke ö
icû]û^ :- icê\ûd 20 [e Uiþeê  7 [e ‘T’  @ûiòùf, ‘H’  @ûiòa 13 [e ö

P(T)   =                            = 7

20
 Gaõ   P(H)   =                             = 13

20

C\ûjeY - 2 : ùMûUòG fêWÿê ùMûUòKê 30 [e MWÿûAùf iõLýû 1 I 2 _âùZýùK 4 [e, iõLýû 3,4

I 5 _âùZýK 5 [e _Wÿòùf P (6) ^ò�ðd Ke ö
icû]û^ - GVûùe   1 e aûe´ûeZû = 4, 2 e aûe´ûeZû = 4,

    3 e aûe´ûeZû = 5, 4 e aûe´ûeZû = 5 I
    5 e aûe´ûeZû = 5

\ 6 e aûe´ûeZû = 30 – (4 + 4 + 5 + 5 + 5) = 7

P (6) =                                           =  7

30

C\ûjeY - 3 : GK `êUafþ ùLkùe 15 Uò ùMûfþ ùjûA[ôfû ö ~\ò ùMûUòG _l 5 Uò ùMûfþ
ù\A[û«ò, ùZùa @^ý _l ùMûfþ ù\aûe i¸ûaýZû ^òeì_Y Ke ö

icû]û^ :- @^ý_le ùMûfþ ù\aûe NUYûKê E ^ò@û~ûC ö
E e aûe´ûeZû = 15 - 5 = 10

P (E) =                            = 10
15

2

3
=

C\ûjeY - 4 : GK `ûUKKê ùMûUòG \ò^ùe @ZòKâc Keê[ôaû aòbò^Ü _âKûee ~û^aûj^cû^ue
i¸ûaýZû ^òcÜ _âKûee @ùU ö

P (Kûeþ) = 1
4
 , P (UâKþ) = 1

8
 , P (\êA PKò@û MûWÿò) = 1

2
  I P (UâûKUe) = 1

8

~\ò _âZò \ò^ jûeûjûeò 4000 L� ~û^ `ûUK @ZòKâc Keê[ûG ùZùa ~û^aûj^MêWÿòKe iõLýû
^òeì_Y Ke ö

T  e aûe´ûeZû
Uiþ iõLýû

H  e aûe´ûeZû
Uiþ iõLýû

6 e aûe´ûeZû
icê\ûd ùMûUò MWÿòaû iõLýû

E e aûe´ûeZû
icê\ûd ùMûfþ iõLýû
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icû]û^ : cù^Ke Kûe, UâKþ, \êAPKò@û MûWÿò I UâûKUeþcû^u iõLýû ~[ûKâùc x, y, z I w ö
@ZGa n = x + y + z + w = 4000

_âgÜû^ê~ûdú x

n

y

n

z

n
= = =1

4

1

8

1

2
, ,  I w

n
= 1

8

Kò´û x y z

4000

1

4 4000

1

8 4000

1

2
= = =, ,  I w

4000

1

8
=

x y z= = = = = =4000

4
1000

4000

8
500

4000

2
2000, ,  I w = =4000

8
500

\ _âùZýK \ò^ jûeûjûeò 1000 Kûe, 500 UâK, 2000 \êAPKò@û MûWÿò I 500 UâûKþUe `ûUK
@ZòKâc Ke«ò ö

\âÁaý :
1. @Áû\g gZû±úùe `eûiú _âKéZòaò\þ Comte de Buffon ùMûUòG cê\âûKê 4040 [e Uiþ Keò

RûYòùf ù~, H, 2048 [e @ûiêQò ö

G ùlZâùe H e i¸ûaýZû = 2048
4040

=  0.507

2.  aâòùU^þe MYòZm J.E. Kerrich,  10000 [e cê\âûUiþ Keò ù\Lòùf ù~, 5067 [e H @ûiêQò ö

G ùlZâùe H e i¸ûaýZû = 5067

10000
 =  0.5067

3. Karl Pearson, 24000 [e cê\âûUiþ Keò 12012 [e ‘H’ @ûiòaûe ù\Lò[ôùf ö

G ùlZâùe ‘H’ e i¸ûaýZû  = 12012
24000

 = 0.5005

C_eòiÚ _âùZýK _eúlYKê flý Keò GVûùe @ûùc Kjò _ûeòaû Kò, GK fl aû \g fl [e cê\âû
Uiþ Keò @ûiê[ôaû ‘H’ e i¸ûaýZû ùKùZ?

_ìað @^êbìZòeê Kjò_ûeòaû ù~, G ùlZâùe ‘H’ e i¸ûaýZû 0.5 aû 1

2
ö  ùijò_eò fêWÿêùMûUò

MWÿûAùf _âùZýK ̀ kû`ke i¸ûaýZû 1
6
 ùjaö GjûKê Z�ßû]ûeòK (Theoretical) i¸ûaýZû Kêjû~ûG;

~ûjû _ìaðeê _eúlY iò¡ ö Cq Z�ß @û]ûeòZ ]ûeYû iò]ûikL bûaùe ù~ùKøYiò NUYûe i¸ûaýZû
^ò�ðdùe iûjû~ý Keò[ûG ö

\âÁaý : Theoretical probability Kê Classical Probability c¤ Kêjû~ûG ö

C\ûjeY - 5 : ~\ò �ùMûUòG fêWÿêùMûUò MWÿûAùf 4 eê Kcþ _Wÿòaû� GK NUYû jêG, ùZùa Cq
NUYûe i¸ûaýZû iÚòe Ke ö
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icû]û^ : NUYû \ßûeû @^êMéjòZ (favourable) @[aû NUYûe @^êKìk `kû`kMêWÿòK 1,2 I 3

\ NUYû \ßûeû @^êMéjòZ `kû`k iõLýû = 3

fêWÿêùMûUò MWÿûAùf i¸ûaý icÉ `kû`k iõLýû = 6

NUYûe i¸ûaýZû = NUYû \ßûeû @^êMéjòZ `kû`k iõLýû
  _eúlYe i¸ûaý icÉ `kû`k iõLýû  

= 3
6
  = 1

2

Cq i¸ûaýZûKê Z�ßû]ûeòK i¸ûaýZû (Theoretical or Classical probability) Kêjû~ûG ö
C\ûjeY - 6 : ùMûUòG aýûMþùe ùMûUòG ùfLûGñ ic@ûKéZò aògòÁ fûfþ, ^úk Gaõ jk\ò@û ùMûUò

[ôfû ö @^ò¦òZû aýûMþ bòZeKê ^ Pûjó ùMûUòG ùMûUò KûXÿòfû ö ùMûUòG fûfþ, ùMûUòG ^úk Gaõ ùMûUòG
jk\ò@û ùMûUò aûjûeòaûe i¸ûaýZû ^òeì_Y Ke ö

icû]û^ : cù^Ke Y ùjCQò GK NUYû �aýûMþeê aûjûeò[ôaû jk\ò@û ùMûUò� ö ùijò_eò B Gaõ
R ~[ûKâùc ^úk Gaõ fûfþ ùMûUò aûjûeòaûe NUYû ö

GVûùe i¸ûaý icÉ `kû`k iõLýû = 3  Gaõ Y NUYû \ßûeû @^êMéjòZ `kû`k iõLýû = 1

\ P(Y) = 
1

3
  ö ùijò_eò  P(B) = 

1

3
  Gaõ P(R) = 

1

3

\âÁaý : (i) P(Y) + P(B) + P(R) = 
1

3
+
1

3
+
1

3
 = 1

  (ii) _eúlYùe GK C_û\û^ aògòÁ NUYûUòKê ùcøkòK NUYû (Elementary Event) Kêjû~ûG ö
C_ùeûq C\ûjeYùe Y, B Gaõ R  NUYûe ̀ kû`k _âùZýK ùlZâùe 1 ùjûA[ôaûeê GMêWÿòK _âùZýK
ùMûUòG ùMûUòG ùcøkòK NUYû @U«ò ö

cù^eL : ùMûUòG _eúlYùe ùcøkòK NUYû MêWÿòKe i¸ûaýZû cû^ue icÁò 1ö
C\ûjeY - 7 :  ùMûUòG fêWÿêùMûUòKê [ùe MWÿûAùf (i) ‘4’  eê @]ôK ùfLû[ôaû iõLýû Gaõ (ii) 4

Kò´û 4 eê Kcþ ùfLû[ôaû iõLýû @ûiòaûe i¸ûaýZû ^òeì_Y Ke ö
icû]û^ : (i) NUYû ‘E’ = 4 eê @]ôK ùfLû [ôaû iõLýû ö GVûùe i¸ûaý icÉ `kû`kMêWÿòK

ùjùf, 1, 2, 3, 4, 5 I 6 Gaõ GMêWÿòKe iõLýû 6 ö NUYû E \ßûeû @^êMéjòZ `kû`kMêWÿòK ùjùf 5
Gaõ 6 Gaõ GMêWÿòKe iõLýû 2 ö

\ P(E) = 
2

6
 = 

1

3

              (ii) NUYû ‘F’ = “4  Kò´û 4 eê Kcþ ùfLû [ôaû iõLýû� ö i¸ûaý icÉ `kû`kMêWÿòK
ùjùf, 1, 2, 3, 4, 5 I 6 Gaõ GMêWÿòKe iõLýû 6 ö NUYû F \ßûeû @^êMéjòZ `kû`kMêWÿòK ùjùf 1,

2, 3 Gaõ 4 Gaõ GMêWÿòKe iõLýû 4 ö
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\ P(F) = 
4

6
 = 

2

3

GVûùe flý Ke P(E) + P(F) = 1 .......... (i)

\âÁaý :

(1)  NUYû ‘E’  Gaõ ‘F’  \ßdKê @^ê¤û^ Ke ö
NUYû ‘E’ = 4 eê @]ôK ùfLû [ôaû iõLýû Gaõ NUYû ‘F’ = 4 Kò´û 4 eê Kcþ ùfLû [ôaû iõLýû ö
4 eê @]ôK ùfLû ^ [ôaû iõLýû NUYû, F NUYû ij icû^ ö
4 eê @]ôK ùfLû ̂  [ôaû iõLýûKê ~\ò NUYû E  Kò´û E/ \ßûeû iìPòZ Keû~ûG, ùZùa P(E ) = P(F)

\ P(E) + P(E ) = 1  [(i) eê]

Þ P(E ) = 1 – P(E)

cù^eL : ù~ùKøYiò NUYû E _ûAñ P(E ) = 1 – P(E)

(2)  NUYû E  NUYû E e _eò_ìeK NUYû ö @[ûðZþ E Gaõ E  Kò´û E/ NUYû \ßd _eòÆe _eò_ìeK ö

C\ûjeY - 8 :  \êAUò cê\âûKê GK iùw Uiþ Kùf, Uiþùe @ZòKcþùe ùMûUòG (H) @ûiòaûe
i¸ûaýZû iÚòe Ke ö

icû]û^ : \êAUò cê\âûKê GK iùw Uiþ Keòùf i¸ûaý icÉ `kû`kMêWÿòK HH, HT, TH I TT

Gaõ GMêWÿòKe iõLýû 4 ö
NUYû E @ZòKcþùe ùMûUòG H @ûiòaû GK NUYû \ßûeû @^êMéjòZ `kû`kMêWÿòK ùjùf, HH, HT,

TH Gaõ GMêWÿòKe iõLýû = 3

\ P(E) =  
3

4

\ \êAUò cê\âûe Uiþùe @Zò Kcþùe ùMûUòG H @ûiòaûe i¸ûaýZû = 3
4

aòKÌ icû]û^ : @ûùc RûYòQê P(E) = 1 – P(E ) = 1 –  
1

4
 = 

3

4

( ù~CñVûùe P(E ) = NUYû �\êAUò cê\âûe Uiþùe ùKøYiòUò H ^êùjñ�� e i¸ûaýZû = 1
4

)

GVûùe flý Ke �\êAUò cê\âûe Uiþùe @Zò Kcþùe ùMûUòG H @ûiòaû� Gaõ �\êAUò cê\âûe Uiþùe
ùKøYiòUò H ^êùjñ� NUYû\ßd _eÆe _eò_ìeK ö
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@ ê̂gúk^ú - 4 (a)

1.    (i) ùMûUòG fêWÿê ùMûUòKê [ùe MWÿûMfû ö �`k 8� @ûiòaûe i¸ûaýZû ^òeì_Y Ke ö
(ii)  ùMûUòG fêWÿêùMûUòKê [ùe MWÿûMfû ö �`k 7 eê Kcþ�� @ûiòaûe i¸ûaýZû ^òeì_Y Ke ö
(iii)  ùMûUòG fêWÿêùMûUò [ùe MWÿûMfû ö �`k £ 3�� @ûiòaûe i¸ûaýZû ^òeì_Y Ke ö
(iv) còfò I fòcû ùU^òiþ ùLkê[ôùf ö ~\ò ùLkùe còfò RòYòaûe i¸ûaýZû 0.62 jêG, ùZùa fòcû

jûeòaûe i¸ûaýZû ^òeì_Y Ke ö
(v) \êAUò cê\âûKê [ùe Uiþ KeûMfû ö �`k @ZòKcþùe ùMûUòG T’’  @ûiòaûe i¸ûaýZû iÚòe Ke ö
(vi) ùMûUòG _eúlYùe icÉ ùcøkòK aû iek NUYûMêWÿòKe i¸ûaýZûe icÁò iÚòe Ke ö
(vii) P(E) = 0.05 ùjùf P(E ) ùKùZ iÚòe Ke ö
2. ùMûUòG cê\âûKê 30 [e Uiþ Kùf 16 [e H @ûiòfû ö Gjò _eúlY ùe P(H) I P(T) ^òeì_Y

Ke ö
3. ùMûUòG cê\âûKê 30 [e Uiþ Keû~òaûeê H ù~ùZ [e @ûiòfû Zûe \êA MêY [e T @ûiòfû ö

ùZùaÿ P(H) I P(T) ^òeì_Y Ke ö
4. ~\ò ùMûUòG fêWÿê ùMûUòKê 30 [e MWÿûAùf 4 [e iõLýû 1, 5 [e iõLýû 2, 6 [e iõLýû 3,

7 [e iõLýû 4 I 8  [e iõLýû 5 @ûùi; ùZùa iõLýû 6 @ûiòaûe i¸ûaýZû ùKùZ ?
5. 20 Uò Pûeû MQ fMûMfû ö ùi[ôeê 8 Pûeû MQ a�ôfû ö @agòÁ ceòMfû ö ceò~ûA[ôaû ùMûUòG

PûeûMQe i¸ûaýZû ùKùZ ?
6. ùMûUòG Äêfþe 100 RY QûZâu c¤eê cûUòâK _eúlûùe 10 RY _â[c ùgâYúùe, 15 RY \ßòZúd

ùgâYúùe, 50 RY ZéZúd ùgâYúùe _ûg Kùf ö @agòÁ QûZâ ù`fþ ùjùf ö aòbò̂ Ü ùgâYúùe _ûgþ Keò[ôaû
QûZâue i¸ûaýZû Gaõ ù`fþ QûZâue i¸ûaýZû ò̂�ðd Ke ö i¸ûaýZû MêWÿòKe icÁò ò̂�ðd Ke ö

7. 40 Uò KLûeê c¬ò aêYûMfû ö ùi[ôeê 15 Uòe @uêùeû\þMc ùjfû ö 10 Uò @uêeòZ ùjûA
ceòMfû ö @agòÁ c¬ò @uêeòZ ùjfû ^ûjó ö @uêeòZ ^ ùjûA [ôaû I @uêeòZ ùjûA[ôaû ùMûUòG c¬òe
i¸ûaýZû ^ò�ðd Ke ö

8. ùMûUòG aûKèùe Zòù^ûUò ^úk, \êAUò ]kû I PûùeûUò fûf cûaðf ejòQò ö ùi[ôeê ùMûUòG cûaðf
aûKèeê ~\ézû (randomly) aQûMfû ö ^òcÜfòLòZ ùlZâùe i¸ûaýZû ^òeì_Y Ke ö

(i) ùMûUòG ]kû cûaðf @ûiòaûe,
(ii) ùMûUòG ^úk cûaðf @ûiòaûe I
(iii)  ùMûUòG fûf cûaðf @ûiòaûe
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9.  ùMûUòG aýûMþùe _û�Uò ]kû, PûùeûUò fûfþ Gaõ Zòù^ûUò Kkû GK @ûKéZòaògòÁ afþ ejòQò ö
^òcÜfòLòZ ùlZâùe i¸ûaýZû ^òeì_Y Ke ö

(i) ùMûUòG Kkû afþ @ûiòaûe
(ii) ùMûUòG fûfþ afþ ^@ûiòaûe
(iii)  ùMûUòG ]kûafþ ^ @ûiòaûe
10.  ùMûUòG aûKèùe 60 ùa÷\êýZòK afþa @Qò ö ùi[ôe 12 Uò Leû_ Gaõ @^ý icÉ bf afþa ö

ùi[ô c¤eê ùMûUòG afþa ~\ézû aûjûe KeûMfû ö ^òcÜfòLòZ ùlZâùe i¸ûaýZû ^òeì_Y Ke ö
(i) ùMûUòG bf afþa aûjûeòaû
(ii) ùMûUòG Leû_ afþa aûjûeòaû
4.3 ùiUþ Z�ß C_ùe @û]ûeòZ ùKùZK ]ûeYû :
ùiUþ Z�ße ijûdZûùe i¸ûaýZûe ]ûeYû _ûAaû @ù_lûKéZ GK C}éÁ _^Úû ö G[ô_ûAñ ùiUþ Z�ß

i´§úd ùKùZK ]ûeYû @ûagýK ö _â[ùc cê\âû Uiþe C\ûjeY ù^aû ö ùMûUòG cê\âû (^òeù_l
cê\âû)Kê Uiþ Kùf `k H Kò´û T còkòa ö Gjû `k \ßd Kê C_û\û^ eìù_ ù^A MVòZ ùiUþ S ùjùf

S = {H, T}  .......... (i)

Cq ùiUþKê cê\âû Uiþ _eúlYe iûµfþ ùÆiþ (Sample space) Kêjû~ûG ö VòKþ ùijò_eò ùMûUòG
fêWÿê ùMûUòKê MWÿûAùf `k 1, 2, 3, 4, 5, I 6 c¤eê ùKøYiòUò aò còkòa ö

Gjò _eúlY _ûAñ iûµfþ ùÆiþ  S = {1, 2, 3, 4, 5, 6} ........(ii)

ùMûUòG cê\âûKê \êA [e Uiþ Kùf @[aû \êAUò cê\âûKê GK iùw Uiþ KeûMùf iûµfþ ùÆiþ
S = {HH, HT, TH, TT} ..........(iii)

(ù~CñVûùe ùMûUòG `k HT e @[ð ùjfû _â[c Uiþe `k H I \ßòZúd Uiþ e `k T @ùU ö)
ùijò_eò ùMûUòG fêWÿê ùMûUòKê \êA [e MWÿÿûAùf aû \êAUò fêWÿêùMûUòKê GK iùw MWÿûAùf @ûùc

ù~Cñ iûµfþ ùÆiþUò _ûAaû Zûjû ^òcÜùe _â\� ùjfû ö
S =  {11, 12, 13, 14, 15, 16,

     21, 22, 23, 24, 25, 26,

     31, 32, 33, 34, 35, 36,

     41, 42, 43, 44, 45, 46,

     51, 52, 53, 54, 55, 56

     61, 62, 63, 64, 65, 66} ............ (iv)
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(i) I (iii)  eê @ûùc RûYêùQ ù~ cê\âûKê n [e Uiþ Kùf icÉ i¸ûaý `k iõLýû = 2n Gaõ
(ii) I (iv)eê @ûùc RûYêùQ ù~ fêWÿê ùMûUòKê n [e MWÿûAùf icÉ i¸ûaý ̀ k iõLýû= 6n ùja ö

(\âÁaý : ^òcÜ PòZâUòùe GK [e, \êA [e I ùghùe 3 [e cê\âû Uiþe `kû`k iÚòeòKéZ ùjûAQò ö
H      T

HH HT TH TT

    HHH       HHT   HTH     HTT        THH        THT         TTH         TTT

_âùZýK [e e `kKê \êAbûM Keò ùMûUòKùe H I @_eUòùe T ùfLôùf @ûcKê icÉ `k
còkòa ö C_ùe [ôaû PòZâUòe ùgh ]ûWÿòùe [ôaû 8 ùMûUò `k Kê ù^A MVòZ ùiUþ :

S = {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT} I Gjû 3 [e cê\âû Uiþe iûµf
ùÆi @ùU ö)

4.3.1 NUYû (Event) : _eúlY ùe f² iûµf ùÆiþ S ùjùf Gjûe ù~ ùKøYiò C_ùiUþ E
Cq _eúlY R^òZ GK NUYû @ùU ö

C\ûjeY Êeì_, ùMûUòG cê\âûKê cù^Ke 2 [e Uiþ KeûMfû ö ùZùa iûµf ùÆiþUò
S = {HH, HT, TH, TT}

cù^Ke NUYû E �@Zò Kcþùe ùMûUòG T [ôa� Kê iìPûG ö ùZùa GVûùe S ùe [ôaû `k cû^u
c¤eê HT, TH, TT `k Zò^òùMûUò E NUYûe @^êKêk @[ûðZþ E \ßûeû @^êMéjòZ `kû`k @U«ò ö

iêZeûõ NUYû  E = {HT, TH, TT}

�@Zò Kcþùe ùMûUòG T [ôaû� NUYûKê ‘E’  \ßûeû _âKûg Keû~ûG ö
C\ûjeY -9 : ùMûUòG fêWÿê ùMûUòKê 2 [e MWÿûMfû ö ^òcÜfòLôZ NUYû MêWÿòK ^òeì_Y Ke ö
(i) E

1
 : icÁò  £ 3      (ii) E

2
 : icÁò = 9       (iii) E

3
 : icÁò = 13

icû]û^ - ùMûUòG fêWÿêùMûUòKê 2 [e MWÿûAùf iûµf ùÆiþùe 36 ùMûUò C_\û^
[4.3 @^êùz\ (iv)] [ûG ö

(i) NUYû E
1
 : icÁò  £ 3 \ßûeû @^êMéjòZ C_û\û^MêWÿòK ùjùf 12, 21 I 11

\  E
1
 = {12, 21, 11}

(ii)  NUYû E
2
 : icÁò  9 \ßûeû @^êMéjúZ C_û\û^MêWÿòK ùjùf 63, 36, 45 I 54

1 [e Uiþe `k

2 [e Uiþe `k

3 [e Uiþe `k
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\  E
2
 = {63,  36,  45,  54}

(iii) NUYû E
3
 : icÁò  13 GK @^ò½òZ NUYû ö   \  E

3
 = f

[iìP^û : gì^ý ùiU f ù~ ùKøYiò ùiUþ e C_ùiU ùjZê GjûKê c¤ GK NUYû bûùa ^ò@û~òa]

a�ðcû^ ùKùZMêWÿòG @ûagýKúd ùiUþ iõ_KúðZ _\ ij _eòPòZ ùjaû aòù]d ö ùiMêWÿòKe
@ûùfûP^û ^òcÜùe \ò@ûMfû ö Gjò @ûùfûP^ûùe S iûµf ùÆiKê I E NUYûKê iìPûG Gaõ E Ì S

@ùU ö
(i) iek aû ùcøkòK NUYû (Simple or Elementary Event) : GK C_û\û^ aògòÁ NUYûKê

iek NUYû aû ùcøkòK NUYû Kêjû~ûG ö C\ûjeY Êeì_, [ùe cê\âû Ui ùe {H} I {T} _âùZýK
ùMûUòG ùMûUòG iek NUYû ö \êA [e cê\âû Uiùe _âùZýK {HH}, {HT}, {TH} I {TT} ùMûUòG
ùMûUòG iek NUYû ö

(ii)  ù~øMòK NUYû (Compound Events) : GKû]ôK C_û\û^ aògòÁ NUYûKê ù~øMòK NUYû
Kêjû~ûG ö C\ûjeY Êeì_, \êA [e cê\âû Uiùe {TH, HH, HT}{HH,TT} AZýû\ò _âùZýK ùMûUòG
ùMûUòG ù~øMòK NUYû ö _âKûg [ûCKò, \êA[e cê\âû Uiþùe  S = {TH, TT, HH, HT}

(iii)  _eÆe ajòbêðq NUYû (Mutually exclusive events) : \êAUò NUYû E
1
 I E

2
 (ù~Cñ

Vûùe E
1
 , E

2 
Ì S)  _eÆe ajòbêðq ~\ò E

1
 I E

2
 @Yùz\ú @[ûðZþ E

1 
Ç E

2 
= f

 
ö C\ûjeY Êeì_,

cê\âûKê [ùe Uiþ Kùf {H} I {T} NUYû \ßd I \êA [e Uiþ ùe {HH,TH} I {TT} NUYû \ßd
_eÆe ajòbêðq ö

(iv) _eò_ìeK NUYû (Complementary events) :
E

1
 I E

2
 NUYû \ßd _eÆe _eò_ìeK ùjùa ~\ò E

1
 I E

2
 _eÆee ajòbêðq I ùicû^u iõù~ûM

(E
1
U E

2
) ùjZê iûµfþ ùÆiþ S C_ô^Ü jêG ö C\ûjeY Êeì_, E

1 
= {H}  I E

2 
= {T}  NUYû \ßd [ùe

cê\âûUiùe _eò_ìeK I E
1 
= {HH}, E

2 
= {HT, TH, TT}  NUYû \ßd \êA[e cê\âû Uiþùe _eÆe

_eò_ìeK ö
4.3.2 GK NUYûe i¸ûaýZûe e iõmû :
_ìað ùgâYúùe @ûùc @¤d^ KeòùQ ù~ E GK NUYû I S iûµf ùÆi ùjùf E NUYûe i¸aýZû

P(E) ^òcÜcùZ iõmûKéZ ö

P(E) =
E 

S 

ùe [ôaû C_û\û^  iõLýû
ùe [ôaû C_û\û^  iõLýû   =  I I

I I
E

S

@[ûðZþ S ùe [ôaû `kcû^u c¤ùe ù~Cñ MêWÿòK E NUYûe @^êKêk @[aû E NUYû\ßûeû @^êMéjòZ
ùiMêWÿòKe iõLýû (IEI) Gaõ S ùe [ôaû i¸ûaý icÉ ̀ k (ISI) e @û^ê_ûZòK iõLýû @ûcKê E NUYûe
i¸ûaýZû \òG ö
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C\ûjeY Êeì_, [ùe cê\âûUi Kùf S = {H, T} iûµfþ ùÆiþ @ùU ö GVûùe ISI = 2 KûeY S
ùe \êAUò C_û\û^ @Q«ò ö ~\ò E

1
, E

2
, E

3
 I E

4
 NUYûMêWÿòKê ^òcÜcùZ ùfLòaû

E
1
 = �H `k còkòa� = {H} ,   E

2
 = �T `k còkòa� = {T}

E
3
 = �H Kò´û T `k còkòa�  = {H,T} Gaõ  E

4
 = �H I T eê ùKøYiòUò ^êùjñ� = f jêG

ùZùa I E
1 
I
 
= 1 , I E

2 
I
 
= 1, I E

3 
I
 
= 2 I I E

4 
I
 
= 0 ö iõmû^êê~ûdú

P(E
1
) = 

I I
I I

,
E

S
1

1

2
=  P(E

2
) = 

I I
I I

,
E

S
2

1

2
=  P(E

3
) = 

I I
I I
E

S
3

2

2
1= =   I P(E

4
) = 

I I
I I
E

S
4

0

2
0= =

4.3.3 i¸ûaýZûe ùKùZ MêWÿòG ]cð :
(i) E Ì S  NUYû ùjùf P(f) = 0, P(S)=1 I 0 £ P(E) £ 1 ö f @^ò½òZ NUYû  (Impossible

Event) ùjûA[ôfû ùaùk S GK ^ò½òZ NUYû (Sure Event) ö

(ii)  GK NUYû (E) Gaõ Gjûe _eò_ìeK NUYû ( E  Kò´û E/) \ßd S e C_ùiUþö Cq NUYû \ßde
i¸ûaýZûe ù~ûM`k 1 ö  @[ûðZþ P(E) + P(E/) = 1

(iii) E
1
 I E

2
 \êAùMûUò NUYû @[ûðZþ E

1
 Ì S I E

2
 Ì S ùjùf, E

1 
È E

2
  c¤ GK NUYû KûeY

E
1 
È E

2
  iûµf ùÆi S e GK C_ùiUþ ö @ûùc RûYòùQ ù~,

I E
1 
È E

2
 I = I E

1
I + I E

2
 I – I E

1 
Ç E

2
 I  (ù~ùZùaùk E

1 
I E

2 
ùiUþ\ßd _eÆeùQ\ú)

(^ac ùgâYúe �cû¤còK aúRMYòZ� e ùiUþ @¤ûdùe a�ðòZ aòhdaÉêKê @^ê¤û^ Ke)

\ P(E
1 
È E

2
) =  I I

I I
E E

S
1 2

∪  = I I I I I I
I I

I I
I I

I I
I I

I I
I I

E E E E

S

E

S

E

S

E E

S
1 2 1 2 1 2 1 2

+ − ∩ = + − ∩

       = P(E
1
) + P ( E

2
) – P(E

1
 Ç E

2
)

@[ûðZþ  P( E
1
 È E

2
)  = P(E

1
) +  P(E

2
) – P (E

1
 Ç E

2
)

\âÁaý : (i)  GVûùe  E
1
 I E

2
 NUYû \ßd c¤ùe KòQò iû]ûeY C_û\û^ @[aû iû]ûeY `kû`k

(Sample Points) ejòQò ö
(ii)  E

1
 I E

2
 NUYû \ßd _eÆe ajòbêðq NUYû ^êjñ«ò (Non-Mutually exclussive)

(iii)  ~\ò E
1
 I E

2
 NUYû \ßd _eÆe ajòbêðq @[ûðZþ E

1
 Ç E

2
 = f jêG, ùZùa P(E

1
 Ç E

2
) =

0 I GùlZâùe P(E
1
 È E

2
) = P(E

1
) + P(E

2
)
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cù^eL : E
1
 I E

2
 NUYû \ßd _ûAñ  P(E

1
 È E

2
) = P(E

1
) + P(E

2
) – P(E

1
 Ç E

2
)

Gaõ E
1
 I E

2
 _eÆe ajòbêðq ùjùf  P(E

1
 È E

2
) = P(E

1
) + P(E

2
) ö

C\ûjeY - 10 : \êAUò cê\âûKê GK iùw Ui KeûMfû ö ~\ò E NUYûUò �ùMûUòG H ùMûUòG T
jêG�, ùZùa E e i¸ûaýZû ^òeì_Y Ke ö

icû]û^ : ùMûUòG cê\âûKê 2 [e Uiþ Keòaû Kò´û \êAUò cê\âûKê GK iùw Uiþ Keòaû \ßûeû icû^
iûµf ùÆi còkò[ûG ö iêZeûõ S = {HH, HT, TH, TT}  \ I S I = 4

Gjò PûeòùMûUò `k c¤eê E NUYû e @^êKêk `k MêWÿòK TH I HT ö
\ E = {TH, HT} Gaõ I E I = 2

\ iõmû^êiûùe P(E) = 
I I
I I
E

S
= =2

4

1

2
(C�e)

C\ûjeY - 11 : ùMûUòG cê\âûKê \êA [e Ui KeûMfû ö ~\ò  E NUYûUò �@Zò Kcùe ùMûUòG T�
jêG ùZùa NUYûUòe i¸ûaýZû iÚòe Ke ö

icû]û^ : GVûùe S = {HH, TH, HT, TT} I I S I = 4 ö
E NUYûe @^êKêk `k MêWÿòK TH, HT I TT ö  \ I E I = 3

\ iõmû^êiûùe P(E) = 
I I
I I
E

S
= 3

4
  ö

C\ûjeY - 12 : \êAUò fêWÿê ùMûUòKê GK iùw MWÿûMfû ö Cna `kû`kùe [ôaû �iõLýû \ßde
ù~ûM`k ³11” ùjaûe i¸ûaýZû ^òeì_Y Ke ö

icû]û^ : Gjò _eúlYe iûµf ùÆiþ S @^êùz\ 4.3 e (iv) ùe _â\� ö GVûùe S ùe [ôaû ̀ k
cû^u iõLýû I S I = 62 = 36 ö Gjò 36 Uò `k c¤eê E NUYûe @^êKêk aû @^êMéjòZ `kû`kMêWÿòK
ùjùf 56, 65, 66

\ E = {56, 65, 66}  Gaõ I E I = 3

\  iõmû^ê~ûdú P(E) = 
I I
I I
E

S
= =3

36

1

12
(C�e)

C\ûjeY - 13 : ùMûUòG fêWÿê ùMûUòKê  MWÿûAùf `kUò �GK ~êMà iõLýû Kò´û GK @~êMà iõLýû�
@ûiòaûe i¸ûaýZû ^òeì_Y Ke ö

icû]û^ : GVûùe Sample Space S = {1, 2, 3, 4, 5, 6}

cù^Ke NUYû E
1
 =  `kUò ~êMà iõLýû @ûiòaû Gaõ NUYû E

2
 =   `kUò @~êþMà iõLýû @iòaû

GVûùe E
1 
I E

2 
_âùZýùK S

 
e C_ùiUþ ö GVûùe   E

1 
= {2, 4,6} Gaõ E

2 
= {1,3,5}

 
\ I S I  = 6,  I E

1
 I  = 3,  I E

2
 I  = 3

GVûùe Cbd NUYû ajòbêðq NUYû (Mutually Exclusive Events) @U«òö
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\ GK ~êMà iõLýû Kò´û GK @~êMà iõLýû @ûiòaû NUYûe i¸ûaýZû
= P(E

1 
È E

2 
) =  P(E

1
)+P(E

2
)

= 
E

S

E

S
1 2 3

6

3

6

1

2

1

2
1+ = + = + = (C�e)

C\ûjeY - 14 : ùMûUòG fêWÿê ùMûUòKê  MWÿûAùf `kUò �GK ~êMà iõLýû� Kò´û `k ³ 4 ùjaûe
i¸ûaýZû ^òeì_Y Ke ö

icû]û^ : GVûùe Sample space S = {1,2,3,4,5,6}

`kUò ~êMà iõLýû ùjaû NUYû  E
1 
= {2, 4,6}

 
 Gaõ `kUò ³ 4  ùjaû NUYû  E

2 
= {4, 5,6}

\ I E
1
 I  = 3,  I E

2
 I  = 3

E
1 
Gaõ E

2 
 NUYû \ßd ajòbêðq NUYû ^êjñ«ò, KûeY Cbd NUYûùe KòQò iû]ûeY C_û\û^ @Q«ò ö

E
1 
Ç E

2 
 = {4, 6}  Þ I  E

1 
Ç E

2 
I = 2

�GK ~êMà iõLýû Kò´û `k ³ 4’’ e i¸ûaýZû = P (E
1 
È E

2 
) = P(E

1
) + P (E

2 
) –  P(E

1
 Ç E

2
)

= 
E

S

E

S

E E

S
1 2 1 2+

∩
– = 3

6

3

6

2

6

4

6

2

3
+ = =–

\âÁaý : E
1 
È E

2 
= {2,4,6} È {4,5,6} = {2,4,5,6}  Þ  I E

1 
È E

2 
I = 4

aûc_ûgßð = P(E
1 
È E

2
) = 

E E

S
1 2 4

6

2

3

∪
= =

Gaõ \lòY _ûgßð =P(E
1
) + P (E

2 
) –  P(E

1
 Ç E

2
) = 

2

3
 (_ìaðeê _âcûYòZ)

\  P(E
1 
È E

2
) = P(E

1
) + P(E

2
) – P(E

1 
Ç E

2
)  (iZýZû ^òeì_Y _âZò_û\òZ)

@ ê̂gúk^ú - 4 (b)

1. ò̂cÜfòLôZ Cqò c¤eê ùKCñUò VòKþ \gûð@ ö
(i) NUYûUò f ùjùf Gjûe i¸ûaýZû gì^ ö
(ii) NUYû E = S , ù~CñVûùe S (Sample Space) ùZùa P(E) < 1 ö
(iii) ùMûUòG cê\âûKê [ùe Uiþ Kùf Sample Space e C_û\û^ iõLýû 4 @ùU ö

(iv) ‘Probability’ g±eê ùMûUòG @le  ‘i’  aûQòaûe i¸ûaýZû 2

11
ö

(v) E
1
 I E

2
 (E

1
, E

2
 Ì S) _eÆe ajòðbêq NUYû \ßde i¸ûaýZû e ù~ûM`k 1 ö

(vi) ùMûUòG fêWÿê ùMûUòKê GK iùw \êA [e MWÿûAùf f² iûµf ùÆiþe C_û\û^ iõLýû 36 ö
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(vii) ùMûUòG cê\âûKê 3 [e Uiþ Kùf f² iûµf ùÆiþùe aò\ýcû^ C_û\û^ cû^u iõLýû
 32 = 9 ö

(viii) ‘Mathematics’ g±eê ~\ézû ùMûUòG �@le� aûQòaûe
Sample Space Uò {m,a,t, h, e, i, c, s}ö

(ix) ùMûUòG  sample space e E
1 
Gaõ E

2
 \ßd ajòbêðq NUYû ùjùf

P(E
2 
ÈE

2
) = P(E

1
)+ P(E

2
) ö

(x) [ùe cêê\âûKê Ui Kùf E
1
 = {H}  NUYûUòe _eò_ìeK NUYû Uò E

2
 = {H, T}  ö

2. GK _eúlYùe E
1 
, E

2 
, E

3
Gaõ E

4
 PûeòùMûUò ajòbêðq NUYû ö GVûùe (E

1
È E

2 
È E

3
È E

4
)

^ò½òZ eìù_ NUê[ôaû NUYû ö \� NUYûMêWÿòK ic i¸ûaýZû aògòÁ ùjùf _âùZýKe i¸ûaýZû
^òeì_Y Ke ö

3. ùMûUòG fêWÿê ùMûUò [ùe MWÿûA \ò@ûMfû ö ùZùa ^òcÜfòLôZ NUYûcû^u i¸ûaýZû iÚòe Ke ö
(i) `k £ 3 (ii) `k < 3 (iii) `k £ 4 (iv) ̀ k < 6 (v) ̀ k £ 6 (vi) ̀ k > 6

4. ‘SCHOOL’  g±eê ~\ézû ùMûUòG @le S  aûQòaûe i¸ûaýZû ^òeì_Y Ke ö
5. ùMûUòG Rûeþùe 5 ùMûUò ^ûfò, 6  ùMûUò iaêR Gaõ 4  ùMûUò ^úk cûaðf ejòQò ö Rûeþeê ~\ézû

ùMûUòG iaêR cûaðfþ aûjûe Keòaûe i¸ûaýZû iÚòe Ke ö
6. ùMûUòG fêWÿê ùMûUòKê [ùe MWÿûMfû ö ~\ò E NUYûUò �`k GK ~êMà iõLýû� Kê iìPûG ùZùa E

NUYûUò NUòaûe i¸ûaýZû ^òeì_Y Ke ö
7. ùMûUòG fêWÿê ùMûUòKê [ùe MWÿûAùf �`k GK @~êMà iõLýû�Kê iìPûC [ôaû NUYûUò NUòaûe

i¸ûaýZû ùKùZ ?
8. ùMûUòG fêWÿê ùMûUòKê [ùe MWÿûMfû ö ~\ò �`k £ 5� Kê iìPûC [ôaû NUYû E jêG, ùZùa Cq

NUYûUò NUòaûe i¸ûaýZû ùKùZ ?
9. ùMûUòG cê\âûKê 2 [e Uiþ KeûMùf ^òcÜfòLôZ NUYû MêWÿòKê iÚòe Keò ùicû^u i¸ûaýZû ^òeì_Y

Ke ö
(i)  @Zò Kcùe ùMûUòG H  ;
(ii)  `k ùe ùKak T ejòaû ;
(iii)  `kùe @Zò ùagòùe ùMûUòG H ejòaû I
(iv)  `kùe H ^ ejòaû ö
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10. ùMûUòG cê\âûKê 3 [e Ui KeûMfû ö iûµf ùÆiþUò ùfL I ^òcÜfòLôZ NUYû cû^u i¸ûaýZû
^òeì_Y Ke ö
(i) `kùe ùKak T ejòaû,
(ii) `kùe @Zò Kcþùe \êAUò H [ôaû,
(iii) `kùe @Zò ùagòùe \êAUò T ejòaû,
(iv) `kùe ùKak H Kò´û ùKak T [ôaû I
(v) ùKøYiò `kùe T ^ [ôaû

11.  ùMûUòG fêWÿê ùMûUòKê \êA [e MWÿûA \ò@û ~òaûùe ^òcÜfòLòZ `k f² ùjaûe i¸ûaýZû iÚòe Ke ö
(i) iõLýû \êAUò e ù~ûM`k = 6,
(ii) iõLýû \êAUò e ù~ûM`k = 4,

(iii) iõLýû \êAUò eê _âùZýKUò ùMûUòG ùMûUòG aMð iõLýû,
(iv) iõLýû \êAUò e ù~ûM`k ³ 10,

(v) iõLýû \êAUò e ù~ûM`k < 6  I
(vi) _â[c iõLýû Uò @~êMà I \ßòZúdUò 6 ö

12. GK _eúlYùe _eÆe ajòðbêq \êAUò NUYû E
1
 I E

2
 G_eòKò P(E

1
) = 2P(E

2
) I

P(E
1
)+ P(E

2
)  = 0.9 ö ùZùa E

1 
È E

2
 NUYû Z[û E

1
 NUYûe i¸ûaýZû ^òeì_Y Ke ö

13. ~\ò E
1
 I E

2
 G_eò \êAUò NUYû ù~CñVûùe P(E

1
) = 

5

8
 I P(E

2
) = 

2

8
 I P(E

1
Ç

 
E

2
)=

1

8
 ùZùa

^òcÜfòLôZ MêWÿòK iÚòe Ke . ö
(i) P(E

1
È

 
E

2
)    (ii) P(E

1
/)   (iii)  P(E

2
/)    (iv) P(E

1
/  È E

2
/ )

14. ‘MATHEMATICS’ g±eê ~\ézû ùMûUòG @le A Kò´û T aûQòaûe i¸ûaýZû iÚòe Ke ö
15. ùMûUòG fêWÿê ùMûUòKê [ùe MWÿûAùf �`k 5 Kò´û GK @~êMà iõLýû� @ûiòaûe i¸ûaýZû ^òeì_Y

Ke ö
16. ùMûUòG fêWÿê ùMûUòKê [ùe MWÿûAaûeê �`k @~êMà Kò´û `k ³ 3’ NUYûUòe i¸ûaýZû ^òeì_Y

Ke ö
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_�c @¤ûd

_eòiõLýû^
(STATISTICS)

5.1 C_KâcYòKû (Introduction)  :
^ac ùgâYúùe Zêùccûù^ _eòiõLýû^e HZòjûiòK _éÂbìcò, iõmû, Z[ý, ~[û- iûõLòýK Z[ý

(Numerical data), _âû[còK Z[ý (Primary data) , _ùeûl Z[ý (Secondary data) AZýû\ò i´§ùe
@aMZ @Q ö iõMéjúZ Z[ýe C_iÚû_^û, aûe´ûeZû aòZeY iûeYú (Frequency distribution table)

cû¤cùe Keò[ôf Gaõ ZZþ ijòZ Uûfò PòjÜ \ßûeû faþ]ûuMêWÿòKe aûe´ûeZû ^òeì_Y Keò eûgòKéZ
aûe´ûeZû c¤ ^ò�ðd Keò[ôf ö aûe´ûeZû ^òù�ðgK ùeLûPòZâ (Frequency polygon), jòùÁûMâûc
(Histogram), aé�ùfL (Pie-chart) I QaòùfL (Pictograph) _âbéZò ùf÷LòK _eò_âKûg cû¤cùe
Z[ýûakúe i`k C_iÚû_^û Kò_eò jêG Zûjû Zêùc RûYòQ ö G icÉ @ûùfûP^ûKê bò�òKeò GKû]ôK
iûõLòýK Z[ýe GKK _âZò^ò]ôZß Keê[ôaû iõLýû @[ûðZþ ùK¦âúd _âaYZû i´§ùe @ûùfûP^û Keòaû G
@¤ûde cêLý Cù�gý ö
5.2 ùK¦âúd _âaYZû (Central Tendency) :

@ûRòKûe aòbò^Ü _Zâ_ZâòKûeê aòbò^Ü aòhd i´kòZ @ûùc ajêZ Z[ý i´§ùe @aMZ [ûC, ù~Cñ
Z[ýMêWÿòKeê aòbò^Ü aòhd i´§ùe ÆÁ iìP^û còkò[ûG ö GKû]ôK iûõLôýK Z[ý \� [ôùf ùiMêWÿòKê
_âZò^ò]ôZß Kfû bkò ùMûUòG iõLýû \ßûeû _âKûg Keòaûe @ûagýKZû [ûG ö ^òcÜ C\ûjeYKê ù\L ö
\êARY _eúlû[ðúue _û�Uò aòhdùe [ôaû _eúlû ^´e ^òcÜùe \ò@û~ûAQò ö

iûjòZý AõeûRú aòmû^ MYòZ iûcûRòK _ûV
fòRû 70 60 78 90 87

_ìRû 78 68 75 87 86

iûeYúKê @^ê¤û^ Kùf RYû~ûG, fòRû Zòù^ûUò aòhdùe _ìRû @ù_lû bf KeòQò ö _ìRû \êAUò
aòhdùe fòRû @ù_lû  bf KeòQò ö ùMûUòG aòhdùe fòRû I _ìRû Cbdue `kû`k _âûd _ûLû_ûLô ö
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ùZYê \êARY _eúlû[ðúue _eúlû ̀ kKê Zêk^û Keò GK ̂ ò�òðÁ iò¡û«ùe C_^úZ ùjaû ijR ̂ êùjñ;  KûeY
_âùZýKue _eúlû`k _û�Uò iõLýûùe _âKûgòZ ö ~\ò Gjò _û�Uò iõLýû aògòÁ `kû`kKê ùMûUòG iõLýûùe
_âKûg Keò_ûeòaû, ùZùa _eúlû`k Zêk^û ijRiû¤ Z[û iò¡û«cìkK ùja ö GKû]ôK iõLýû i´§òZ Z[ýKê
ùMûUòG iõLýûùe _âKûg Keòaû fûMò Z[ý @«bêðq icÉ iõLýûe _âZò^ò]ôZß Kfû bkò ùMûUòG iõLýû
ò̂�ðd Keû~ûG I Gjò _âZò̂ ò]ôZß iõLýûKê Z[ýûakúe ùK¦âúd _âaYZû Kêjû~ûG ö _eúlû[ðúue _eúlû̀ k

Zêk^û Keòaû fûMò @ûùc _âùZýKe _û�Uò aòhde jûeûjûeò (Mean  aû Average) ̂ ´e ̂ ò�ðd Keò[ûC ö

fòRûe jûeûjeò ^´e =
ùcûU ^ce  
aòhd iõLýû

ý  = 385
5

 =  77.0

_ìRûe jûeûjûeò ^´e = 
ùcûU ^ce  
aòhd iõLýû

ý  = 386
5

 = 77.2

a�ðcû^ _âùZýK _eúlû[ðúue _eúlû`k _û�Uò iõLýû i´kòZ ^ ùjûA ùMûUòG iõLýûùe
_âKûgòZ ùjfû ö `kùe Cbdu c¤ùe Kûjûe _eúlû`k @ù_lûKéZ bf GK[û RûYòaûùe @ûC
@iêaò]û ejòfû ̂ ûjó ö cù^eL jûeûjûeò ̂ ò�ðd _âKâòdûùe GKû]ôK iûõLòýK Z[ý c¤eê _âZò^ò]ôZß Kfûbkò
ùMûUòG iõLýû ^ò�ðd ùK¦âúd _âaYZû ^ò�ðde ùMûUòG _âYûkú ö ùK¦âúd _âaYZûKê iìPûAaû_ûAñ Zò^ò
_âKûee cû_ @Qò ö ùiMêWÿòK ùjfû - (i) cû¤cû^ (Mean), (ii) c¤cû (Median) Gaõ (iii)
MeòÂK (Mode)

cû¤cû^ : ùMûUòG iûõLòýK Z[ýûakú @«MðZ icÉ faþ]ûue jûeûjûeò cû_Kê Z[ýûakúe
cû¤cû^ (Mean) Kêjû~ûG ö

c¤cû : aWÿeê iû^ aû iû^eê aWÿ Kâcùe iRû~ûA[ôaû icÉ faþ]ûue c¤c fa]ûuKê c¤cû
(Median) Kêjû~ûG ö

MeòÂK : ùKøYiò iûõLòýK Z[ýûakúùe [ôaû iaûð]ôK aûe´ûeZû aògòÁ faþ]ûuKê Cq Z[ýûakúe
MeòÂK (Mode) Kêjû~ûG ö
5.2.1 cû¤cû^ (Mean):

(a) iûõLòýK Z[ýûakúe cû¤cû^ ^ò�ðd (Mean of the Individual Series) :

aûe´ûeZû aòjú^ faþ]ûuMêWÿòKe cû¤cû^ ^ò�ðd KeòaûKê ùja ö ùKøYiò Z[ýûakúe faþ]ûu
MêWÿòK x

1
, x

2
, x

3
 ......x

n
 ùjùf Cq Z[ýûakúe cû¤cû^ M ^òcÜ iìZâ\ßûeû ^òeì_Y Keû~ûG ö

M = 
x x x x

n n
xn

k
k

k n
1 2 3

1

1+ + + =
=

=

∑............

GVûùe M cû¤cû^, S (iòMþcû) : icÁòe iùuZ, x Z[ýûakú @«MðZ _âùZýK faþ]ûu

xk
k

k n

=

=

∑
1

:  x
1
 Vûeê x

n
 _~ðý« faþ]ûu cû^ue icÁò ù~CñVûùe
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n : Z[ýûakú @«MðZ faþ]ûucû^ue iõLýû
iõùl_ùe Z[ýûakúe cû¤cû^ = Z[ýûakú @«MðZ faþ]ûucû^ue icÁò

faþ]ûucû^ue iõLýû

@[ûðZþ M = Σx

n

C\ûjeY - 1 : RùY _eúlû[úðue Q@Uò aòhdùe gZKWÿû ̂ ´e MêWÿòK ùjfû 65, 67, 85, 78,

69, 78 ö Gjò Z[ýûakúe cû¤cû^ ^ò�ðd Ke ö

icû]û^ : M = 
∑ x

n

(ù~CñVûùe Sx = Z[ýûakú @«MðZ faþ]ûu MêWÿòKe icÁò Gaõ n = faþ]ûucû^ue iõLýû)

= 1
6

 (65 + 67 + 85 + 78 + 69 + 78)

= 1
6

 ¨ 442 = 73.66 ....... = 73.67

(b) aûe´ûeZû aòZeYùe _âKûgòZ Z[ýûakúe cû¤cû^ ^ò�ðd
(Mean of a frequency distribution) :

aûe´ûeZû aòZeY iûeYúùe _âKûgòZ Z[ýûakúe cû¤cû^ ^ò�ðde \êAUò C\ûjeY ^òcÜùe
\ò@û~ûAQò ö
C\ûjeY -2: aûeRY _òfûue CyZû ^òcÜiÚ iûeYúùe \ò@û~ûAQò ö cû¤cû^ ^ò�ðd Ke ö

iûeYú - A
CyZû (ùi.cò. ùe) x :  69 70 71 72 73

aûe´ûeZû   f :  4 2 3 2 1

icû]û^ :-
iûeYú - A1

CyZû (ùi.cò.ùe)(x)  aûe´ûeZû (f) aûe´ûeZû ¨ CyZû (fx)
69 4 276
70 2 140
71 3 213
72 2 144
73 1 73

 Sf = 12 Sfx = 846

cû¤cû^ M = 
Σ
Σ
fx

f
= 846

12
  = 70.5 ùi.cò. (C�e)
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iõlò¯ _âYûkú (Short-cut Method) aû aòPêýZò _âYûkú (Deviation Method) :
_ìað \gòðZ _âYûkúùe ùKùZ MêWÿòG aWÿ aWÿ iõLýûe MêY^ Z[û ù~ûMe @ûagýKZû _Wÿò[ûG ö

Gjò @iêaò]û \ìe Keòaû fûMò @^ý GK _âYûkú @af´^ Keû~ûG I Gjò _âYûkú iõlò¯ _âYûkú aû
aòPêýZò _âYûkú ^ûcùe @bòjòZ ö iõlò¯ _âYûkú i´§úd ùcøkòK ]ûeYû ^òcÜiÚ C\ûjeYùe @ûùfûPòZ
ùjûAQò, flý Ke ö

93, 98, 112, 103, 97, 109 e cû¤cû^ = 1
6

 (93 + 98 + 112 + 103 + 97 + 109)

= 1
6

 {(100 - 7) + (100 - 2) + (100 + 12) + (100 + 3) + (100 - 3) + (100 + 9)

= 1
6

 [6 ̈  100 + {(-7) +(-2) + 12 + 3 + (-3) + 9}]

= 
1

6
 ¨ 6 ̈  100 + 

1

6
 ¨ 12 = 100 + 

12

6

_âùZýK faþ]ûu 100 Vûeê ùKùZ ùagò aû ùKùZ Kcþ Gjò eìù_ _âKûg Keû~ûAQò ö _âùZýK
faþ]ûueê 100 aòùdûM Kùf ù~Cñ aòùdûM`k còùk, ZûKê iõ_éq faþ]ûue aòPêýZò (Deviation)

Kêjû~ûG Gaõ Gjò iÚùk 100 Kê @ûe¸ aò¦ê (Working zero) ùaûfò Kêjû~ûG ö C_eòiÚ faþ]ûu
cû^ue aòPêýZò (x) ~[ûKâùc -7, -2, 12, 3, -3, 9ö

Gjò aòPêýZò cû^ue icÁò = (-7) + (-2) + 12 + 3 + (-3) + 9 = 12

\ @ûùc ù\Lôùf ù~, \� faþ]ûue cû¤cû^ (M) = 100 +  
12

6

@[ûðZþ M = @ûe¸ aò¦ê  + aò\êýZò cû^ue icÁò
    faþ]ûu iõLýû

\âÁaý :- 100 _eòaù�ð ù~ ùKøYiò @ûe¸ aò¦ê ù^A cû¤cû^ ^ò�ðd Kùf C�eùe ùKøYiò
_eòa�ð^ ùja ̂ ûjó ö @ûe¸ aò¦ê I aòPêýZò iûjû~ýùe cû¤cû^ ̂ ò�ðd _âYûkúKê iõlò¯ _âYûkú Kêjû~ûG ö
_ea�úð C\ûjeYKê flýKe ö
C\ûjeY - 3 : C_~êq @ûe¸ aò¦ê ù^A iûeYú A  @«bêðq Z[ýûakúe cû¤cû^ ^ò�ðd Ke ö
icû]û^ : iûeYú A2

CyZû (ùi.cò.) (x)   aûe´ûeZû (f) aòPêýZò (y) @ûe¸ aò¦ê : 70 aûe´ûeZû ¨ aòPêýZò (fy)
69 4 -1 -4
70 2 0 0
71 3 1 3
72 2 2 4
73 1 3 3

Sf = 12 Sfy = 6

cû¤cû^ M = @ûe¸ aò¦ê + Σ
Σ
fy

f
 = 70 + 

6

12
 = 70 + 0.5 = 70.5 (C�e)
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(C) bûM aòbq Gaõ aûe´ûeZû aòZeY iûeYúùe _âKûgòZ Z[ýûakúe cû¤cû^ ^ò�ðd (Mean

of a Grouped frequency distribution) :
GVûùe _âùZýK iõbûMe c¤aò¦ê (y) ̂ òeì_Y Keû~ûG Gaõ Z_ôùe c¤aò¦êKê @^êeì_ iõbûMe

aûe´ûeZû (f) \ßûeû MêY^ Keò MêY`k (fy) iÚòe Keû~ûA[ûG ö _ea�ðú icdùe iõbûMe c¤aò¦ê I
aûe´ûeZûe MêY`k cû^ue icÁò (Sfy) Gaõ aûe´ûeZû cû^ue icÁò (Sf) iÚòe Keû~ûG ö

cû¤cû^ (M) = 
Σ
Σ
fy

f
 iìZâ _âùdûM Keû~ûA bûM aòbq Z[ýûakúe cû¤cû^ iÚòe Keû~ûA[ûG ö

^òcÜ C\ûjeYKê  ù\L ö
C\ûjeY - 4 : RùY aýaiûdúe 100 \ò^e C_û{ð^Kê GK bûM aòbq iûeYúùe \gûð~ûAQò ö Cq
aýaiûdúe ù\÷^òK cû¤cû^ C_û{ð^ ^ò�ðd Ke ö

(^òcÜ iûeYúùe ù\÷^òK C_û{ð^ (Uuû jòiûaùe) fûMò x I aûe´ûeZû fûMò f aýajéZ ùjûAQò ö)
iûeYú - B

  (x) : 0 - 10 10 - 20 20 - 30 30 - 40 40 - 50 50 - 60       60 - 70
  (f) : 1 7 24 36 25 6 1
  iìP^û : _ìað C\ûjeYùe _âùZýK faþ]ûue aûe´ûeZû \�[ôaû iÚùk GVûùe ùMûUòG ùfLûGñ

iõbûMe aûe´ûeZû \� @Qò ö ùZYê _âùZýK iõbûMe c¤aò¦ê y = 
l l
1 2

2

+
 , (ù~CñVò l

1
 I l

2
 ~[ûKâùc

iõbûMe ̂ òcÜ I D¡ßðiúcû) Kê ùijò iõbûMe _âZò^ò]ôZß Keê[ôaû faþ]ûu ùaûfò ]eòù^A fy I Sfy ^ò�ðd
Kùf, fa]ûuMêWÿòKe icÁò còkòa ö
icû]û^ :-    iûeYú - B1

fa]ûu (iõbûM) aûe´ûeZû (f) iõbûM c¤aò¦ê    aûe´ûeZû x iõbûMe c¤aò¦ê

       (y = 
l l
1 2

2

+
 )      (fy)

0 - 10 1 5 5
10 - 20 7 15 105
20 - 30 24 25 600
30 - 40 36 35 1260
40 - 50 25 45 1125
50 - 60 6 55 330
60 - 70 1 65 65

S f = 100   S fy = 3490

cû¤cû^ M = 
Σ
Σ
fy

f
= 3490

100
 = 34.9 (C�e)
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C\ûjeY - 5 : iûeYú - B ùe [ôaû Z[ýûakúe cû¤cû^,  @ûe¸ aò¦ê ù^A iõlò¯ _âYûkú aû aòPêýZò
_âYûkú iûjû~ýùe ^ò�ðd Ke ö
icû]û^ : GVûùe 35 Kê @ûe¸ aò¦ê (A) eìù_ ^ò@û~ûC ö

iûeYú - B
2

iõbûM  aûe´ûeZû(f) iõbûMe c¤aò¦ê (x) aòPêýZò (y) = x - A aûe´ûeZû ¨ aòPêýZò (fy)
0 - 10 1 5 -30 -30
10 - 20 7 15 -20 -140
20 - 30 24 25 -10 -240
30 - 40 36 35 0 0
40 - 50 25 45 10 250
50 - 60 6 55 20 120
60 - 70 1 65 30 30

    Sf = 100 Sfy = -10

\ cû¤cû^ (M) = A +  
Σ
Σ
fy

f
 = 35 + 

−10
100

 = 35 – 0.1 = 34.9

ùiû_û^ - aò\êýZò _âYûkú (Step - deviation method) :
Gjò _âYûkú GK @Zò iekúKéZ Gaõ @Zò iõlò¯ jòiûa iõ_éq _âYûkú ö _ìað a�òðZ iõlò¯ _âYûkú

bkò Gjò _âYûkúùe c¤ @ûe¸ aò¦ê Gaõ iõ_éq aòPêêýZò cû^ue @ûagýKZû _Wÿò[ûG ö iõ_éq aòPêýZò
cû^ue [ôaû iû]ûeY MêY^údK \ßûeû aòPêýZòKê bûM Keò ^òcÜ iìZâùe _âùdûM Keû~ûA[ûG ö

GVûùe iìZâUò ùjfû : cû¤cû^ (M) = A + 
Σ
Σ
fy

f

'
 ¨ c

(A) = @ûe¸ aò¦ê,  y/ =

Sfy/ = aûe´ûeZû (f) I y/  e MêY`kcû^ue icÁò
f = aûe´ûeZû, Sf = aûe´ûeZû cû^ue icÁò ö

C\ûjeY - 6  : ^òcÜ iûeYúe Z[ýKê aýajûe Keò aûe´ûeZû aòZeYú iûeYúùe _âKûgòZ Z[ýûakúe
cû¤cû^  ùiû_û^ - aòPêýZò _âYûkúùe iÚòe Ke ö

iûeYú - C
faþ]ûu (x) 5 10 15 20 25

aûe´ûeZû (f) 3 4 5 2 1

aòPêýZò (y)

iû]ûeY MêY^údK (c)
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icû]û^ :
iûeYú - C

1

x f x - A = y c = 5

(A = 15) y/ = 
y

5
fy/

5 3 -10 -2 -6
10 4 -5 -1 -4
15 5 0 0 0
20 2 5 1 2
25 1 10 2 2

Sf = 15 Sfy/ = – 6

M = A + 
Σ
Σ
fy

f

'
 ¨ c = 15 + 

−6
15

 ¨ 5 = 15 + (-2) = 13

Gjò C\ûjeYùe flýKe aòPêýZò (x - A) ùe iû]ûeY MêY^údK 5 ö aòPêýZò 5 \ßûeû bûM Keò
jòiûaKê iek  Keû~ûAQò ö
C\ûjeY - 7 :  iûeYú B ùe [ôaû bûM aòbq I aûe´ûeZû aòZeY iûeYúùe _âKûgòZ Z[ýûakúe
cû¤cû^ ùiû_û^ - aòPêýZò _âYûkúùe ^ò�ðd Ke ö

iûeYú - B3

icû]û^ : GVûùe 35 Kê @ûe¸ aò¦ê (A) eìù_ ^ò@û~ûAQò ö
iõbûM   aûe´ûeZû (f) iõbûMe c¤aò¦ê (x) aòPêýZò : y = x - A aòPêýZò (y/) fy/

 (A = 35) iõbûM aòÉûe
0 - 10 1 5 -30 -3 -3
10 - 20 7 15 -20 -2 -14
20 - 30 24 25 -10 -1 -24
30 - 40 36 35 0 0 0
40 - 50 25 45 10 1 25
50 - 60 6 55 20 2 12
60 - 70 1 65 30 3 3

    Sf = 100         Sfy/ = -1

\ cû¤cû^ (M) = A + 
Σ
Σ
fy

f

'
 ¨ i = 35 + 

−1
100

 ¨ 10 = 35 – 0.1 = 34.9

(i = aòPêýZò cû^uùe [ôaû iû]ûeY MêY^údK ö GVûùe iû]ûeY MêY^úd 10 ~ûjû iõbûMe
aòÉûe ij icû^ ö)
flýKe : c¤aò¦ê É¸e _âûd cSòùe [ôaû iaûð]ôK aûe´ûeZû aògòÁ c¤aò¦êKê @ûe¸ aò¦ê eìù_
^ò@û~ûAQò ö Gjû \ßûeû jòiûae RUòkZû Kcò~ûG ö @agý 35 bò^Ü @^ý ù~ ùKøYiò c¤aò¦êKê (aû @^ý
ù~ ùKøYiò iõLýûKê) @ûe¸ aò¦ê ù^A C_ùeûq icû]û^ c¤ Keû~ûA _ûeòa ö
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25 Kê @ûe¸ aò¦ê eìù_ ù^A cû¤cû^ ^ò�ðd Keò, jòiûaùe K�Y _û[ðKý ùjCQò flý Ke ö

aò.\â. : x
1
, x

2
, x

3
 .....x

n
 faþ]ûuMêWÿòKe cû¤cû^ M ùjùf, ( – )x Mi

i

n

=
∑

1

 = 0

Gjû aòPêýZò iõ_KòðZ GK C_ûù\d Z[ý ö C�e _ûAñ C\ûjeY - 8 e icû]û^Kê ù\L ö
cû¤cû^ i´§úd ùKùZK C_ûù\d Z[ý (Some Useful Results on Mean)  :

x
1
, x

2
, x

3
 .....x

n
 faþ]ûu MêWÿòKe cû¤cû^ M ùjùf,

(i) x
1 
+ a, x

2 
+ a, x

3
 + a, .... , x

n
+ a  faþ]ûu MêWÿòKe cû¤cû^ M + a ùja ö

(ii) x
1 
- a, x

2 
- a, x

3
 - a ....x

n
- a  faþ]ûu MêWÿòKe cû¤cû^ M - a ùja ö

(iii) ax, ax
2
, ax

3
 .... ax

n
 faþ]ûu MêWÿòKe cû¤cû^ aM ùja ù~ùZùaùk a ¹ 0 ö

(iv) 
x

a

x

a

x

a

x

a
n1 2 3, , .......   faþ]ûuMêWÿòKe cû¤cû^ M

a
 ùja, ù~ùZùaùk a ¹ 0 ö

C\ûjeY - 8 :  x
1
, x

2
, x

3
  ....x

n
  faþ]ûu MêWÿòKe cû¤cû^ M ùjùf, \gûð@ ù~ ( – )x Mi

i

n

=
∑

1

  = 0

icû]û^ : M = 
x x x x

n
n1 2 3

+ + +............  Þ x
1
 + x

2 
+ x

3
 ......+ x

n
 = n . M

a�ðcû^ ( – )x Mi
i

n

=
∑

1

 = (x
1
 - M) + (x

2
 - M) + (x

3
 - M) ........ + (x

n
 - M)

= ( x
1
 + x

2 
+ x

3
 ...... + x

n
) – ( M + M + M ..... n [e)

= ( x
1
 + x

2 
+ x

3
 ...... + x

n
) – n.M

= n . M - n . M = 0 (_âcûYòZ)
C\ûjeY - 9 :  x

1
, x

2
, x

3
 ...... _âbéZò n iõLýK faþ]ûue cû¤cû^ M ö

~\ò ( – )xi
i

n

12

1=
∑  = –10 Gaõ ( – )x i

i

n

3

1=
∑  = 62 jêG  ùZùa .n I M e cû^ iÚòe ö

icû]û^ : ( – )xi
i

n

12

1=
∑  = – 10 Þ ( x

1
 – 12) + (x

2 
– 12) + ...... + (x

n
 – 12) = – 10

Þ ( x
1
 + x

2 
+ x

3
 ...... + x

n
) – 12n = – 10

Þ nM – 12n = –10 .......(i) [Q
x x x x

n
n1 2 3

+ + +............
 =  M]

ùijò_eò ( – )x i
i

n

3

1=
∑   = 62 Þ nM - 3n = 62 ........(ii)

(i) eê (ii) aòùdûM Kùf _ûAaû – 9n = – 72 Þ n = 8

‘n’ e cû^ (i) ùe _âùdûM Kùf 8M – 12 ̈  8 = –10

Þ 8M = 12 ̈  8 – 10 = 86 Þ M = 
86

8
 = 10.75 (C�e)
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C\ûjeY - 10 :
x

1
, x

2
, x

3
 .... _âbéZò n iõLýK faþ]ûue cû¤cû^ M ö

~\ò ( – )x i
i

n

2

1=
∑  = 110 Gaõ ( – )x i

i

n

5

1=
∑  = 80 jêG, ùZùa n I m e cû^ iÚòe Ke ö

icû]û^ : ( – )x i
i

n

2

1=
∑  = 110

Þ ( – )x i
i

n

2

1=
∑  = (x

1
 - 2) + (x

2
 - 2) ......... + (x

n
 - 2) = 110

Þ (x
1
 + x

2
 + x

3
 + ............+ x

n
) - 2n = 110

Þ nM – 2n = 110 .........(i) [Q
x x x x

n
n1 2 3

+ + +............
 = M]

_ê^½ ( – )x i
i

n

5

1=
∑  = 80  Þ nM - 5n = 80 ........(ii)

(i) eê (ii) aòùdûM Kùf, _ûAaû 3n = 30 Þ n = 
30

3
 = 10

‘n’ e cû^ (i) ùe _âùdûM Kùf 10M – 2 ̈  10 = 110

Þ 10M = 110 + 20 = 130 Þ M = 
130

10
 = 13

\ n = 10 I M = 13 (C�e)

@^êgúk^ú - 5 (a)
K - aòbûM

1. ̂ òcÜ Cqòcû^u c¤eê ù~CñUò VòKþ Zû� _ûLùe T I ù~CñUò bêfþ Zû� _ûLùe F ùfL ö
(i) \êAUò KâcòK @~êMà iõLýûe cû¤cû^ ùi \ßd c¤a�úð ~êMàiõLýû iùw icû^ ö
(ii) GK icû«e _âMZòùe [ôaû Zòù^ûUò KâcòK _\e cû¤cû^ ùicû^ue c¤c_\ iùw icû^ ö
(iii) ùMûUòG Z[ýûakúe jûeûjûeò ^ò�ðdKê Z[ýûakúe cû¤cû^ Kêjû~ûG ö
(iv) bò^Ü bò^Ü @ûe¸ aò¦ê ù^A \� Z[ýûakúe cû¤cû^ ^ò�ðd Kùf bò^Ü bò^Ü C�e còkòa ö
(v) ùKøYiò Z[ýûakúe @ûe¸ aò¦ê 20 ùjùf @«bêðq faþ]ûu 15 e aòPêýZò 5 ö

(vi) _â[c n iõLýK MY^ iõLýûe cû¤cû^ n + 1

2
 ö

(vii) _â[c n iõLýK ~êMà iõLýûe cû¤cû^ 2n+2ö
(viii) _â[c \gùMûUò @~êMà iõLýûe cû¤cû^  10 ö
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(ix)  15 ùMûUò iõLýûe cû¤cû^ 17 ö _âùZýK iõLýûKê 2 \ßûeû MêYò ùicû^ue cû¤cû^ iÚòe Kùf
cû¤cû^ 8.5 ùja ö

(x) _â[c 20Uò ~êMà MY^iõLýûe cû¤cû^, _â[c 20 Uò MY^iõLýûe cû¤cû^e \êAMêY ö
2. _âùZýK _âgÜ _ûAñ _â\� i¸ûaý C�e cû^u c¤eê VòKþ C�eUò aûQ ö
(i) 61, 62, 68, 56, 64, 72, 69, 51, 71, 67, 70, 55, 63 Gjò faþ]ûu cû^ue cû¤cû^ ^òeì_Y

fûMò ^òcÜiÖ iõLýûcû^u c¤eê ùKCñUò C_~êq @ûe¸ aò¦ê ùja ?
(A) 55      (B) 60      (C) 70   (D) 72

(ii) _â[c 20 Uò MY^ iõLýûe cû¤cû^ ùKùZ ?

(A) 10      (B) 10½  (C) 
21

20
(D) 210

(iii) _â[c ‘n’ iõLýK iõ_âiûeòZ ÊûbûaòK iõLýû (Whole number) e cû¤cû^ ùKùZ ?

(A) 
n − 1

2
(B) 

n

2
(C) 

n + 1

2
(D) n

(iv) _â[c ‘n’ iõLýK ~êMà iõLýûe cû¤cû^ ùKùZ ?
(A) (n - 1) (B) n (C) n + 1 (D) n + 2

(v) _â[c n iõLýK @~êMà iõLýûe cû¤cû^ ùKùZ ?
(A) (n - 11) (B) n (C) n + 1 (D) n + 2

(vi) ‘M’ cû¤cû^ aògòÁ 10 Uò faþ]ûu c¤eê _âùZýKKê 2 aXÿûAùf ^ìZ^ faþ]ûu 10 Uòe cû¤cû^
ùKùZ ùja ?
(A) m            (B) 2m (C) m2           (D) m + 2

(vii) ‘M’ cû¤cû^ aògòÁ n iõLýK faþ]ûucû^u c¤eê _âùZýKKê 4 MêY Keòù\ùf ̂ ìZ^ faþ]ûucû^ue
cû¤cû^ ùKùZ ùja ?

(A) 
M

4
(B) M (C) 4M (D) 

4

M

(viii) ‘M’ cû¤cû^ aògòÁ n iõLýK faþ]ûucû^u c¤eê _âùZýKeê x aòùdûM Kùf ̂ ìZ^ faþ]ûucû^ue
cû¤cû^ ùKùZ ùja ?
(A) M (B) (M + x)    (C) Mx (D) (M - x)

(ix) ‘M’ cû¤cû^ aògòÁ n iõLýK faþ]ûucû^u c¤eê _âùZýKKê 5 \ßûeû bûM Kùf ̂ ìZ^ faþ]ûucû^ue
cû¤cû^ ùKùZ ùja ?

(A) M            (B) 
M

5
  (C) 5M (D) M - 5
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(x) ~\ò a iõLýK aûkKcû^ue cû¤cû^ adi 12 ahð I b iõLýK aûkòKûue cû¤cû^ adi 10

ahð jêG, ùZùa C_ùeûq icÉ aûkK aûkòKûue cû¤cû^ adi ùKùZ ahð ùja ?

(A) 
10 12a b

a b

+
+

(B) 
12 10a b

a b

+
+

(C) 
10 12

10 12

a b+
+

(D) 
12 10

10 12

a b+
+

(xi) 998.9, 999.1, 1000.3, 1000.6,  1000.1 e cû¤cû^ ùKùZ ?
(A) 998 (B) 999 (C) 1000 (D) 1001

(xii) 6, 8, 5, 7, x Gaõ 4 faþ]ûu MêWÿòKe cû¤cû^ 7 ùjùf x e cû^ ùKùZ ùja ?
(A) 10 (B) 11 (C) 12 (D) 13

(xiii) x
1
, x

2
, x

3
, x

4
, x

5
, x

6
 faþ]ûu MêWÿòKe cû¤cû^ M ùjùf ( )x Mi

i

−
=
∑

1

6

 e cû^ ùKùZ ùja ?

(A) 0 (B) 6 (C) 36 (D) -6

(xiv) x, x + 2, x + 4, x + 6, x + 8 e cû¤cû^ ùKùZ ?
(A) x + 2 (B) x + 4 (C) x + 6 (D) x

(xv) 18 e icÉ MêY^údK cû^ue cû¤cû^ ùKùZ ?
(A) 5 (B) 6 (C) 6.5 (D) 7

L - aòbûM
3. \g[e ùLkò RùY KòâùKUþ ùLkûkú iõMâj Keò[ôaû e^þ MêWÿòK ùjfû - 47, 41, 50, 39, 45, 48,

42, 32, 60 Gaõ 20 ö Zûu \ßûeû iõMéjúZ e^þe cû¤cû^ iõlò¯ _âYûkúùe (C_~êq @ûe¸ aò¦ê
ù^A) ^ò�ðd Ke ö

4. KòùfûMâûc IR^ùe 30 RY _òfûue IR^ ùjfû 21, 30, 40, 25, 26, 22, 26, 31, 22, 36, 30,

25, 25, 33, 30, 25, 27, 27, 25,31, 33, 22, 21, 36, 40, 31, 33, 30, 37, 36 ö Gjò
Z[ýûakúKê aûe´ûeZû a�^ùe i{òZ Keò cû¤cû^ ^ò�ðd Ke ö

5. KòQò eûiûd^òK _\û[ðe  IR^ 30 [e ^ò@û~ûA `kû`kKê ^òcÜ iûeYúùe iRû~ûAQò ö cû¤cû^
IR^ ^ò�ðd Ke ö
  IR^ (Mâûcþùe) : 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5 4.6

  aûe´ûeZû :      1 1 6 6 7 5 2 1 1

6. GK ùgâYúùe 30 RY QûZâue jûeûjûeò adi 12 ahð ö ùgâYú gòlKu ijòZ ùicû^ue jûeûjûeò
adi 13 ahð ùjùf, ùgâYú gòlKu adi ^ò�ðd Ke ö
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7. x
1
, x

2
, x

3
  ...... _âbéZò n iõLýK faþ]ûue cû¤cû^ m ö ~\ò _âùZýK faþ]ûuùe (a + b)

ù~ûM Keû~ûG \gûð@ ù~ ^ìZ^ faþ]ûu MêWÿòKe cû¤cû^ (m – a + b) ùja ö

M - aòbûM
8. GK aMòPûùe [ôaû MQ cû^ue CyZû ^òcÜ iûeYúùe \ò@û~ûAQò ö MQMêWÿòKe cû¤cû^ CyZû
(ùi.cò.)ùe ^ò�ðd Ke
  CyZû (ùi.cò.)ùe : 70 - 65 65 - 60 60 - 55 55 - 50 50 - 45 45 - 40 40 - 35 35 - 30 30 - 25

aûe´ûeZû :         4      7      8     10       5      6      3       7       2

9. iõlò¯ _âYûkúùe, ^òcÜ iûeYú @«bêðq Z[ýûakúe cû¤cû^ ^òeì_Y Ke ö
     iõbûM :             84 - 90  90 - 96 96 - 102 102 - 108 108 - 114 114 - 120

     aûe´ûeZû :               8          10 16    23 12 11

10.  ^òcÜ bûM - aòbq aûe´ûeZû aòZeY iûeYúùe @«bêðq Z[ýûakúe cû¤cû^ ùiû_û^ - aòPêýZò
     _âYûkúùe iÚòe Ke ö

iõbûM :       0 - 4 4 - 8 8 - 12 12 - 16      16 - 20 20 - 24

aûe´ûeZû :     5    7    10      15 9 4

11. ̂ òcÜ iûeYúùe @«ðbêq Z[ýûakúe cû¤cû^ Cbd iõlò¯ _âYûkú I ùiû_û^ - aòPêýZò _âYûkú
    @af´^ùe iÚòe Ke ö
iõbûM :     0 - 50 50 - 100 100 - 150 150 - 200 200 - 250 250 - 300

aûe´ûeZû:    4                10                  12                   10                   8                    8

12. ùiû_û^ aòPêýZò _âYûkú ^òcÜ iûeYú @«bêðq, Z[ýûakúe cû¤cû^ iÚòe Ke ö
iõbûM :  20 - 30 30 - 40 40 - 50 50 - 60 60 - 70     70 - 80

     aûe´ûeZû:    10      6       8      12       5 9

13.(i) ̂ òcÜ iûeYú @«bêðq Z[ýûakúe cû¤cû^ 7.5 ùjùf ‘ f ’ e cìfý ^òeì_Y Ke ö
faþ]ûu : 5 6 7 8 9 10 11 12

aûe´ûeZû :    20 17 f 10 8 6 7 6

    (ii) ^òcÜ iûeYú @«bêðq Z[ýûakúe cû¤cû^ 6 ùjùf ‘ p ’ e cìfý ^òeì_Y Ke ö
faþ]ûu : 3 6 7 4 P+3 8

aûe´ûeZû :    5 2 3 2 4 6
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14.  ̂ òcÜ iûeYú @«bêðq Z[ýûakúe cû¤cû^ 50 Gaõ aûe´ûeZû MêWÿòKe icÁò 120 ùjùf f
1
 I f

2

     ^ò�ðd Ke ö
iõbûM :    0 - 20 20 - 40 40 - 60 60 - 80 80 - 100

aûe´ûeZû : 17       f
1

    32     f
2

    190

15.  ùiû_û^-aòPêýZò _âYûkú @af´^ùe ^òcÜ iûeYú @«bêðq Z[ýûakúe cû¤cû^ iÚòe Ke ö
iõbûM :      10 - 19 20 - 29 30 - 39     40 - 49    50 - 59   60 - 69    70 - 79

aûe´ûeZû :     5    65     222 112    53       40 3

iìP^û : GVûùe \� iõbûMúKeY @«bêðq (inclusive) @ùU ö GVûùe Cq iõbûMúKeYKê ajòðbêq
(exclusive) iõbûMúKeYùe _eòa�ð̂  Keò cû¤cû^ ̂ òeì_Y Keû~ûA_ûùe ö KûeY GVûùe iõbûMMêWÿòKe
aòÉûeeùe ùKøYiò _eòa�ð^ NUòûe i¸ûa^û ^ [ûGö

16. x
1
, x

2
, x

3
 ...... _âbéZò n iõLýK faþ]ûue cû¤cû^ M  ö ~\ò ( – )x i

i

n

5

1=
∑  = 60 Gaõ

( – )x i
i

n

8

1=
∑  = 24 jêG ùZùa ‘n’ I M iÚòe Ke ö

5.2.2 c¤cû (Median) :

ùKøYiò Z[ýûakúe faþ]ûu MêWÿòK iû^eê aWÿ aû aWÿeê iû^ Kâcùe i{òZ [ôùf ùicû^ue
c¤c faþ]ûuKê Z[ýûakúe c¤cû Kêjû~ûG ö

Z[ýûakúe c¤cû ^ò�ðd : faþ]ûu iõLýû n @~êMà ùjùf Z[ýûakúe ùMûUòG c¤c iÚû^ [ûG I
Zûjû ùjCQò n + 1

2
 Zc iÚû^ ö GYê G ùlZâùe n + 1

2
 Zc iÚû^úd faþ]ûu jó \� Z[ýûakúe c¤c

faþ]ûu ö faþ]ûu iõLýû ~êMà ùjùf Z[ýûakúe \êAUò c¤c iÚû^ [ûG I ùi \êAUò ùjfû n

2
 Zc I

( n

2
1+ )Zc iÚû^ ö G ùlZâùe \êAUò c¤c iÚû^ [ôaûeê ùijò \êA iÚû^úd faþ]ûu \ßde jûeûjûeò ù^A

\� Z[ýûakúe c¤cû ^ò�ðd Keû~ûG ö
@[ûðZþ D¡ßð aû @]ü Kâcùe i{òZ \� Z[ýûakúe faþ]ûu iõLýû n ùjC ö

n @~êMà ùjùf, c¤cû (M
d
) = 

n + 1

2
 Zc faþ]ûu,

n ~êMà ùjùf, c¤cû (M
d
) = 

1

2
{  

n

2
Zc faþ]ûu + ( n

2
1+ ) Zc faþ]ûu}
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(a) iûõLòýK Z[ýûakúe c¤cû ^ò�ðd :
C\ûjeY - 11 :

(i) cù^Ke 7 RY  _òfûue IR^ (Kò.Mâû. ùe) 40, 42, 44, 45, 46, 48, 49 ö
(GVûùe faþ]ûu iõLýû @~êMà I ùiMêWÿòK D¡ßðKâcùe i{òZ ö)

(IR^e) c¤cû = 7 1

2

+F
HG

I
KJ  Zc faþ]ûu @[ûðZþ PZê[ð faþ]ûu    \ M

d
 = 45

(ii) cù^Ke 6 RY QûZâue MYòZ _eúlûe ^´e  87, 95, 63, 53, 69, I 72 ö
GVûùe faþ]ûu MêWÿòK D¡ßð aû @]ü Kâcùe i{òZ ^ [ôaûeê _â[ùc ùiMêWÿòKê GK Kâcùe iRûAaû

@ûagýK ö
D¡ßðKâcùe ^´e MêWÿòK ùjfû :- 53, 63, 69, 72, 87, 95  `kùe c¤c faþ]ûu \ßd ùjùf

      n

2
 Zc I ( n

2
1+ ) Zc, @[ûðZþ ZéZúd I PZê[ð iÚû^úd faþ]ûu ö

\ \� Z[ýûakúe c¤cû M
d
 =                                        = 

69 72

2

+
=
141

2
 = 70.5

(b) aûe´ûeZû aòZeYùe _âKûgòZ Z[ýûakúe c¤cû ^ò�òðd :-
C\ûjeY - 12

iûeYú - D
IR^ (Kò.Mâû. ùe): 46 48 50 52 53 54 55

aûe´ûeZû :   7 5 8 12 10 2 1

C_eòiÚ iûeYú @«bêðq Z[ýûakúe c¤cû ^ò�ðd Ke ö
icû]û^ :- Gbkò GK aûe´ûeZû aòZeY iûeYúùe faþ]ûu MêWÿòK C¡ßð (aû @]ü) Kâcùe i{òZ

ùjûAejò[û«ò ö Z[ýûakúe eûgòKéZ aûe´ûeZû ^ò�ðd Keò c¤c faþ]ûu ^ò�ðd Keò _ûeòùf c¤cû
^ò�òðZ ùjûA _ûeòa ö

iûeYú - D1

IR^ (x)       aûe´ûeZû eûgòKéZ aûe´ûeZû faþ]ûue iÚû^
(Kò.Mâû.ùe) (f) (c.f.)

46 7 7 1 eê 7 ZciÚû^
48 5 12 8 eê 12 ZciÚû^
50 8 20 13 eê 20 ZciÚû^
52 12 32 21 eê 32 ZciÚû^
53 10 42 33 eê 42 ZciÚû^
54 2 44 43 eê 44 ZciÚû^
55 1 45 45 ZciÚû^

   Sf = 45

(ZéZúd fa]ûu + PZê[ð fa]ûu)
2
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ùcûU faþ]ûu iõLýû n @~êMà ùjûA[ôaûeê c¤c faþ]ûue iÚû^ (m) = 
n + = +1

2

45 1

2
 = 23

\ c¤cû = 23 Zc iÚû^úd faþ]ûu
_âùZýK faþ]ûu ùKCñ iÚû^eê ùKCñ iÚû^ _~ðý« ejòQò Zûjûe iìP^û \ò@û~ûAQò ö
flý Ke :-  21 Zc iÚû^ (50 e c.f. 20 e _ea�ðú) eê 32 Zc iÚû^ _~ðý« faþ]ûu 52 ö
GYê 32 Zc iÚû^ _~ðý« faþ]ûu c¤ 52 ö
\ c¤cû = 52 Kò.Mâû. ö (C�e)

iìZâ :- ù~Cñ faþ]ûue eûgòKéZ aûe´ûeZû c¤c iÚû^ (M) @ù_lû VòKþ aéj�e ùijò
faþ]ûu jó Z[ýûakúe c¤cû ö
C\ûjeY - 13  : 60 RY QûZâue IR^ ̂ òcÜ iûeYúùe _â\� ùjûAQò ö iûeYú @«bêðq Z[ýûakúe

c¤cû ^ò�ðd Ke ö
iûeYú - E

IR^ (Kò.Mâû.) x : 37 38 39 40 41

QûZâ iõLýû (f) : 10 14 18 12 6

icû]û^ :-
iìP^û :- GVûùe ùcûU faþ]ûu iõLýû n( = 60) ~êMà ùjûA[ôaûeê \êAUò c¤c iÚû^ @Qò I ùi \êAUò

ùjfû 60
2

 Zc I 60
2

+1 Zc iÚû^ @[ûðZþ 30 Zc I 31 Zc iÚû^ ö

.: c¤c iÚû^ ùjCQò 30 31

2

+F
HG

I
KJ  Zc iÚû^ ö @[ûðZþ 30.5 Zc iÚû^úd faþ]ûu ùjCQò c¤cû ö Gjûe

@[ðùjfû 30 Zc I 31 Zc iÚû^úd faþ]ûu \ßde jûeûjûeò ùjCQò c¤cû ö
iûeYú - E1

IR^ (Kò.Mâû.) (x) aûe´ûeZû (f) eûgòKéZ aûe´ûeZû (cf)

37 10 10
38 14 24
39 18 42
40 12 54
41 6 60

 Sf = 60

c¤cû faþ]ûue iÚû^ (m) = 
n + 1

2
 = 

60 1

2

+
 = 30.5

30.5 Vûeê VòKþ aéj�e eûgòKéZ aûe´ûZû ùjfû 42 û
.: c¤cû = 39 Kò.Mâû. (C�e)
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(c) bûM aòbq Gaõ aûe´ûeZû aòZeY iûeYúùe _âKûgòZ Z[ýûakúe c¤cû ^ò�ðd :
aûe´ûeZû aòZeY iûeYú @«bêðq Z[ýûakú iað\û @]ü aû C¡ßð Kâcùe i{òZ ùjûA ejò[ûG ö

ùZYê G ùlZâùe \� Z[ýûakúe c¤c faþ]ûu ^ò�ðd Kùf jó c¤cû còkò[ûG ö

n ~êMà ùjC aû @~êMà ùjC n

2
 Zc iÚû^Kê Z[ýûakúe c¤c iÚû^ ^ò@û~ûA_ûùe (@agý

ù~CñVò ‘n’ e cû^ @ù_lûKéZ aéjZþ) ö
bûMaòbq Z[ýûakúe c¤c iÚû^Uò ù~Cñ iõbûM @«MðZ ùjûA[ûG, ùijò iõbûMKê c¤cû iõbûM

Kêjû~ûG ö c¤cû ^ò�ðd fûMò _â[ùc bûM aòbq Z[ýûakúe c¤cû - iõbûM ^ò�ðd Keû~ûG ö
_ìað @ûùfûP^ûeê RûYòùQ ù~, _âùZýK iõbûMe eûgòKéZ aûe´ûeZû (cf) ^ò�ðd Keò iûeòaû

_ùe ù~Cñ iõbûMe eûgòKéZ aûe´ûeZû Z[ýûakúe c¤c iÚû^ (M)  @ù_lû VòKþ aéj�e ùja
ùijò iõbûM jó c¤cû-iõbûM ùja ö

c¤cû ^ò�ðde iìZâ : c¤cû (M
d
) = l + 

m c

f

−
 x i

M = c¤cû iÚû^ , l= c¤cû iõbûMe ^òcÜiúcû, f = c¤cû iõbûMe aûe´ûeZû, c =  c¤cû
iõbûMe VòKþ _ìaða�ðú iõbûMe eûgòKéZ aûe´ûeZû Gaõ i = iõbûM aòÉûe

C\ûjeY 14 GK ùgâYúe QûZâQûZâúcû^ue ùbøZòK aòmû^ (Physical Science) _eúlûe ^´e
^òcÜiÚ iûeYúùe \ò@û~ûAQò ö ùgâYúe c¤cû ^´e ^ò�ðd Ke ö

iûeYú F
^´e (x) :       0 - 10 10 - 20 20 - 30 30 - 40 40 - 50

aûe´ûeZû :         5      7     10      8    5

icû]û^ : flý Ke \� iûeYú GK ajòbêðq (Exclusive)  iõbûMúKeY aògòÁ ö
iûeYú : F1

^´e (x) aûe´ûeZû (f) eûgòKéZ aûe´ûeZû (cf)

0 - 10 5 5

10 - 20 7 12

20 - 30 10 22

30 - 40 8 30

40 - 50 5 35

n = 35
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GVûùe c¤c iÚû^ (m) = 
n

2
 = 

35

2
 = 17.5 Zc iÚû^

m Vûeê VòKþ aéj�e eûgòKéZ aûe´ûeZû = 22  \ c¤cû iõbûM ùjfû : (20 - 30)

`kùe l = 20, f = 10, c = 12 Gaõ i = 10

c¤cû (M
d
) = l + 

m c

f

−
 ̈  iÞ c¤cû (M

d
) = 20 + 

17 5 12

10

. − ¨10 = 20 + 5.5 = 25.5 (C�e)
C\ûjeY 15 :  ^òcÜ iûeYú @«bðêq Z[ýûakúe c¤cû iÚòe Ke ö

iûeYú G
iõbûM :    4 - 7 8 - 11 12 - 15    16 - 19   20 - 23 24 - 27    28 - 31 32 - 35

aûe´ûeZû:     4    11      25           47 56      29         20    08

icû]û^ : iìP^û : @ûcKê _â[ùc \� @«bêðq (Inclusive) iõbûMúKeYKê ajòbêðq (Exclusive)

iõbûMúKeYùe _âKûg Keòaû CPòZ ö ajòðbêq iõbûMúKeYùe iõbûMe aûe´ûeZû Kò́ û iõbûM aòÉûee
_eòa�ð^ ^ ùjùf c¤ iõbûMe ^òcÜiúcû ^ò�ðdùe 0.5 @«e ejòa ö

aò.\â.: @«bêðq iõbûMúKeYùe _âKûgòZ iõbûMMêWÿòKê ajòbêðq KeòaûKê ùjùf _â[c iõbûMe Cy
iúcû Gaõ \ßòZúd iõbûMe ^òcÜiúcû c¤ùe @«e iÚòe Keò Zûe @ù¡ðKKê _âùZýK iõbûMe ^òcÜ iúcûeê
aòùdûM Keû~ûG Gaõ Cy iúcûùe ù~ûM Keò iõbûMúKeYKê ajòbêðq iõbûMúKeY aògòÁ Keû~ûA[ûG
GVûùe _â[c iõbûMe Cy iúcû - \ßòZúd iõbûMe ^òcÜiúcû = 1

\
1

2
 @[ûðZþ 0.5 Kê _âùZýK iõbûMe ^òcÜiúcûeê aòùdûM Keû~òa Gaõ 0.5 Kê Cq iõbûMe Cy

iúcûùe ù~ûM Keû~òa ö ^òcÜ iûeYúKê ù\L ö
iûeYú - G1

iõbûM aûe´ûeZû (f) eûgòKéZ aûe´ûeZû (cf)

3.5 - 7.5 4 4
7.5 - 11.5 11 15
11.5 - 15.5 25 40
15.5 - 19.5 47 87
19.5 - 23.5 56 143
23.5 - 27.5 29 172
27.5 - 31.5 20 192
31.5 - 35.5 08 200

   n = 200

c¤c iÚû^ (m) = 
n

2
 = 

200

2
 = 100

m Vûeê VòKþ aéj�e eûgòKéZ aûe´ûeZû = 143  \ c¤cû iõbûM = (19.5 - 23.5)
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`kùe l = 19.5, f = 56, c = 87, i = 4

c¤cû (Md) = l + 
m c

f

−
 ¨ i  = 19.5 + 

100 87

56

−  ¨ 4

 = 19.5 + 
13

14
 = 19.5 + 0.93 = 20.43 (C�e)

(d)   eûgòKéZ aûe´ûeZû iìPK ùfL (Ogive) iûjû~ýùe c¤cû ^ò�ðd :
aûe´ûeZû aòZeY iûeYú @«bêðq Z[ýûakúe eûgòKéZ aûe´ûeZû iìPK ùfL (Ogive)  iûjû~ýùe

c¤ Cq iûeYúùe _â\� Z[ýûakúe c¤cû ^ò�ðd Keû~ûA_ûùe ö ^òcÜiÚ C\ûjeY iûeYú - H  I
iûeYú - I  ùe \� Z[ýûakúe c¤cû ^ò�ðd Keû~ûAQò, @^ê¤û^ Ke ö

C\ûjeY - 16 : iûeYú - H _â\� Z[ýûakúe eûgòKéZ aûe´ûeZû iìPK ùfL  @õK^ Keò Gjû
iûjû~ýùe \� Z[ýûakúe c¤cû ^ò�ðd Ke ö

iûeYú - H
 faþ]ûu .    5 6 7 8 9 10 11 12 13 14

aûe´ûeZû : 6 8 8 11 22 36 59 28 21 3

icû]û^ : iìP^û - (i) eûgòKéZ aûe´ûeZû iìPK ùfL iûjû~ýùe c¤cû ̂ ò�ððd Keòaû fûMò _â[ùc
GjòùfL @u^ Keòaû @ûagýK ö G[ôfûMò _â[ùc iûeYúùe eûgòKéZ aûe´ûeZû ^ò�ðd Keû~òa ö

(ii) Zû�_ùe Mâû`þ KûMRùe \êAUò @l ̂ òù�ðg Ke I @û^êbìcòK @lùe faþ]ûu Gaõ Cfä´ @lùe
eûgòKéZ aûe´ûeZû \gðû@ ö

(iii) \� Z[ýûakúe _âùZýK faþ]ûu ij ùijò faþ]ûue eûgòKéZ aûe´ûeZû @[aû iõbûMe
D¡ßðiúcû ij ùijò iõbûMe eûgòKéZ aûe´ûeZûKê ù^A Mâû`þ KûMRùe aò¦êcû^ iÚû_^ KeòaûKê ùja ö

(iv) aò¦ê MêWÿòKê Kâcû^ßdùe ù~ûMKùf C�òÁ ùfL (Ogive) còkòa ö

iûeYú - H
1

faþ]ûu :   5 6 7 8 9 10 11 12 13 14

 aûe´ûZû :   6 8 8 11 22 36 59 29 21 3

eûgòKéZ aûe´ûeZû :    6 14 22 33 55 91 150 179 200 203

c¤cû ^ò�ðd _âYûkú :

c¤cû iÚû^ (m) = 
n + 1

2
 = 

203 1

2

+
 = 102

ùfL C_eòiÚ aò¦ê P ̂ ò�ðd Ke ~ûje eûgòKéZ aûe´ûeZû (c.f.) = 102
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P aò¦êeê faþ]ûu ^òù�ðgK @l _âZò GK f´ @u^ Ke ö Gjûe _û\aò¦ê M ùjC ö GYê \�
Z[ýûakúe c¤cû = M  \ßûeû ^òù�ðgòZ faþ]ûu = 10.2 _âûd (C�e)

C\ûjeY - 17 :

iûeYúùe 120 RY QûZâue faþ]ûu _â\gòðZ ùjûAQò ö iûeYú- I @«bêðq Z[ýûakúe
eûgòKéZ aûe´ûeZû ùfLPòZâ @u^ Ke I Gjû iûjû~ýùe

(i) \� Z[ýûakúe c¤cû ^ò�ðd Ke ö
(ii) 65% eê @]K ^´e eLò[aû QûZâ iõLýû ^ò�ðd Ke ö

iûeYú - I

faþ]ûu 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

aûe´ûeZû 7 12 18 22 24 20 13 4

icû]û^ : iûeYú - I 1

 faþ]ûu ‘x’ 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

 aûe´ûeZû ‘f’ 7 12 18 22 24 20 13 4

 eûgòKéZ aûe´ûeZû‘c.f’ 7 19 37 59 83 103 116 120

5 6 7 8 9 10 11 12 13 14    f²ûu
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c¤c iÚû^ = 
1

2

120

2

120

2
1+ +F

HG
I
KJ

L

NM
O

QP
 = 

1

2
 (60+ 61) = 60.5

c¤cû ^ò�ðd _âYûkú :
eûgòKéZ aûe´ûeZû (c.f) ^òù�ðgK @le 60.5 GKK PòjÜ _ûLùe @l_âZò f´UòG @u^

Keö Gjû eûgòKéZ aûe´ûeZû iìPK ùfL (ogive)Kê ù~Cñ aò¦êùe ùQ\ Keòa Zûe ^ûc P \ò@ö
P aò¦êeê faþ]ûu ^òù�ðgK @l _âZò GK f´ @u^ Keö Gjûe _û\ aò¦ê M ùjCö

 (i) GYê \� Z[ýûakúe c¤cû = M \ßûeû ^òù�ðgòZ faþ]ûu = 42 (_âûd)
(ii) 100 e 65 % = 65

x -  @lùe GK aò¦ê (A) ^ò�ðd Ke ~ûjûe faþ]ûu 65 ö A aò¦êeê GK Cfä´ iekùeLû @u^
Ke ~ûjû ùfLPòZâKê B aò¦êùe ùQ\ Keòa ö B aò¦êeê GK @û^êbìcòK iekùeLû @u^ Ke ~ûjû
y - @lKê C aò¦êùe ùQ\ Keòa ö C aò¦êe ^òù�ðgK iõLýû ùjCQò 110 ö

\ 65% eê @]ôK ^´e _ûA[ôaû QûZâQûZâú iõLýû = 120 – 110 = 10 (C�e)

@^êgúk^ú - 5 (b)
(K - aòbûM)

1.(a) ^òcÜfòLòZ Cqòcû^u c¤eê ù~CñUò VòKþ Zû _ûLùe T  I ù~CñUò bêf Zû _ûLùe F ùfL ö
(i) ù~ùKøYiò Z[ýûakúe c¤cû, ùijò Z[ýûakúe cû¤cû^ ij icû^ ö
(ii) aWÿeê iû^ Kâcû^êiûùe ùfLû[ôaû 13 Uò faþ]ûu aògòÁ Z[ýûakúe c¤cû Gjûe @ûe¸eê i¯c

iÚû^ùe [ôaû faþ]ûu ij icû^ ö
(iii) ùKøYiò GK Z[ýûakúe c¤cû iað\û Cq Z[ýûakúe faþ]ûu cû^u c¤eê ùMûUòG ö
(iv) 30 Uò faþ]ûu [ôaû Z[ýûakúe c¤cû 15 ö
(v) 5, 8, 3, 7, 11, 27, 16, Gjò Z[ýûakúe c¤cû 8 ö

X
10 20 30 40 50 60 70 80 f²ûu
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(b) ^òcÜfòLòZ _âgÜMêWÿòKe C�e _â\û^ Ke ö
(a) _â[c ^@ùMûUò MY^ iõLýûe c¤cû ùKùZ ?
(b) _â[c \gùMûUò ùcøkòK iõLýûe c¤cû ùKùZ ?
(c) icÉ ‘x’ e cû¤cû^ iÚòe Ke ù~ùZùaùk 1 £ x < 7

(d) 7, 3, 10, 5, x  Z[ýûakúe c¤cû ‘x’ ùjùf x e cû^ iÚòe Ke (x Î N)

(e) _â[c 6 ùMûUò MY^ iõLýûe c¤cû _â[c 7 ùMûUò MY^ iõLýûe c¤cûVûeê ùKùZ Kcþ?
(L - aòbûM)

2. \� Z[ýûakúe c¤cû ^ò�ðd Ke ö
(i) 7, 8, 4, 3, 10 (ii) 11, 27, 36, 58, 65, 72, 80, 95
(iii) 7, 12, 15, 6, 20, 8, 4, 10 (iv) 18, 32, 37, 25, 31, 19, 25, 29, 31

3.(i)  ̂ òcÜ Z[ýûakúe c¤cû iÚòe Ke ö
faþ]ûu (x)        11 12 13 14 15 16

aûe´ûeZû (f) 2 4 6 10 8 7

(ii)  faþ]ûu (x)        1 2 3 4 5 6 7 8

aûe´ûeZû (f) 5 8 15 24 14 9 5 4

(iii)  ^òcÜ iûeYúùe 80 RY QûZâue MYòZ aòhdùe _ûA[ôaû ^´e \ò@û~ûAQò ö Cq Z[ýûakú c¤cû
iÚòe Ke ö

      MYòZùe eLò[ôaû ^´e (x)  10 eê Kcþ   20 eê Kcþ  30 eê Kcþ  40 eê Kcþ  50 eê Kcþ  60 eê Kcþ
QûZâiõLýû         (f) 3 12     27        57         75        80

4. ̂ òcÜ iûeYú @«bêðq Z[ýûakúe c¤cû iõbûM iÚòe Ke ö
iõbûMe c¤aò¦ê 55 65 75 85 95 105 115 125 135

aûe´ûeZû 4 21 35 42 70 28 10 25 15

5. ̂ òcÜ iûeYú @«bêðq Z[ýûakúe c¤cû iõbûM iÚòe Ke ö
CyZû (ùi.cò.) 0 eê @]ôK 10 eê @]ôK 20 eê @]ôK 30 eê @]ôK 40 eê @]ôK
MQ iõLýû     55     50    40                    20                  5

(M - aòbûM)
6. ̂ òcÜ Z[ýûakúe c¤cû ^ò�ðd Ke ö

iõbûM : 0 - 10    10 - 20 20 - 30 30 - 40 40 - 50

aûe´ûeZû :      4           9        15      14      8

7. ̂ òcÜ iûeYú @«bêðq Z[ýûakúe c¤cû Zêùc RûYò[ôaû Cbd _âYûkúùe ̂ ò�ðd Ke ö C�e \ßd c¤ùe
K�Y iµKð ejòQò ù\L ö

faþ]ûu  (x) : 4 5 6 7 8 9 10

aûe´ûeZû (f) : 8 12 21 31 18 13 5
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8. ̂ òcÜ iûeYú @«bêðq Z[ýûakúe c¤cû ^ò�ðd Ke ö
iõbûM (x)          0 - 10    10 - 20 20 - 30 30- 40        40 - 50 50 - 60

aûe´ûeZû  (f)        5      12       22     18  10       6

9. ̂ òcÜ iûeYú @«bêðq Z[ýûakúe eûgòKéZ aûe´ûeZû ^òù�ðg ùfLPòZâ @u^ Ke I Gjû iûjû~ýùe
(i) Z[ýûakúe c¤cû ^ò�ðd Ke Gaõ
(ii) 65% eê @]ôK ^´e eLò[aû QûZâ iõLýû ^ò�ðd Ke ö

^´e :        0 - 10 10 - 20 20 - 30 30 - 40 40 - 50 50 - 60 60 - 70 70 - 80

aûe´ûeZû :-    5     10     20     25      15      12       9      8

10. ̂ òcÜ Z[ýûakúKê ù^A eûgòKéZ aûe´ûeZû ^òù�ðg ùfL @u^ Keò c¤cû ^ò�ðd Ke ö
iõbûM : 0 - 8 8 - 16 16 - 24      24 - 32 32 - 40    40 - 48       48 - 56

aûe´ûeZû :    4     8     14          23      15         11 5

11. ̂ òcÜ Z[ýûakúùe [ôaû ùKùZK iõbûMe aûe´ûeZû \ò@û~ûA^ûjó ö ~\ò aûe´ûeZû cû^ue icÁò
      74ö Z[ýûakúe c¤cû 36 ùjûA[ûG ö ùZùa @ûcKê RYû ^ [ôaû \êA iõbûMe aûe´ûeZû iÚòe
    Ke ö

faþ]ûu :  0 - 10 10 - 20 20 - 30 30 - 40 40 - 50 50 - 60 60 - 70 70 - 80

aûe´ûeZû : 2     8    ?    20    12      ?     4     3

12. 200 RY QûZâue MYòZ _eúlûùe eLò[ôaû ^´e ^òcÜ iûeYúùe gZKWÿûùe \ò@û~ûAQò ö

^´e gZKWÿûùe:  10 - 19 20 - 29    30 - 39        40 - 49 50 - 59  60-69    7 0-79      80 - 89

QûZâiõLýû : 6      12        20 46     57      37       15            7

(i) eûgòKéZ aûe´ûeZû ^òù�ðgK ùfL @u^ Keò c¤cû ^ò�ðd Ke ö
(ii) MYòZùe 45% ̂ ´e jûif Keò[ôaû QûZâ iõLýû ^ò�ðd Ke ö

5.2.3 MeòÂK (Mode)

(i) aýûUiþcýû^þ ùZ¦êfKe GK KâòùKU cýûPþùe 6 Uò afþe i¹êLú^ ùjûA iõMâj Keò[ôaû e^þ
ùjfû 4, 2, 6, 4, 4, 0; ‘4’  faþ]ûuUò iaûð]ôK Zò^ò[e @Qò ö ùZYê Gj Z[ýûakúe MeòÂK Mo = 4

(ii) ^òcÜ aûe´ûeZû a�^ iûeYúKê flý Keö
faþ]ûu (x) 2 3 4 6

aûe´ûeZû (f) 25 15 12 10
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Gjò a�^ùe 2 faþ]ûuUò iaûð]ôK 25 [e ejò[ôaûeê Cq a�^e MeòÂK Mo = 2

(iii) ùMûUòG fêWê ùMûUò \g[e MWÿûAaûeê 3, 6, 3, 2, 5, 5, 1, 3, 2, 2  faþ]ûucû^ còkòfû ö
GVûùe 2 I 3  faþ]ûu \ßd _âùZýK iaûð]ôK 3 [e ùfLûGñ ejò[ôaûeê \� Z[ýûakúe MeòÂK Mo

ùjCQò 2 I 3 ö
iõmû : ùKøYiò Z[ýûakúùe iaûð]ôK aûe ejò[ôaû faþ]ûu (faþ]ûu cû^) jó Cq Z[ýûakúe

MeòÂK) bûMaòjú^ aûe´ûeZû a�^ùe iaûð]ôK aûe´ûeZû aògòÁ faþ]ûu aû faþ]ûu cû^)
jó Cq a�^e MeòÂK ö

\âÁaý : ~\ò ùKøYiò Z[ýûakúe @«bêðq faþ]ûucû^ue aûe´ûeZû icû^ ö ùZùa Cq
Z[ýûakúe MeòÂK ^ûjó ùaûfò Kjòaû ö ^òcÜ Z[ýûakúKê flý Ke ö

3, 5, 7, 3, 8, 5, 8, 7 GVûùe ùKøYiò MeòÂK ^ûjó ö
C\ûjeY 18 : \� Z[ýûakúe MeòÂK ^ò�ðd Ke ö
faþ]ûu 8 9 10 11 12 13 14 15 16

aûe´ûeZû : 3 8 12 15 14 17 12 8 6

icû]û^ : faþ]ûu 13 e aûe´ûeZû iaûð]ôK
.: MeòÂK  M

0
 = 13

C\ûjeY  - 19 : ùMûUòG aMòPûùe GKû \ò̂ ùe fMû ~ûA[ôaû 10 Uò Pûeû MQe CyZû (ùi.cò.ùe)
ùjfû : 22, 24, 19, 21, 33, 21, 24, 22, 20, 22  ö Cq Z[ýûakúe MeòÂK ^ò�ðd Ke ö

icû]û^ : faþ]ûu MêWÿòKê iû^eê aWÿ Kâcùe iRûA eLòùf - 19, 20, 21, 21, 22, 22, 22, 23,

24, 24  ö GVûùe MeòÂK Mo = 22  (.: 22 aûe´ûeZû iaûð]ôK)
C\ûjeY - 20 :  \� Z[ýûakúe MeòÂK ^ò�ðd Ke ö
faþ]ûu (x) : 5 6 7 8 9 10 11 12

aûe´ûeZû (f) : 7 18 25 24 20 25 19 13

icû]û^ : iûeYúeê ÆÁ ù~, faþ]ûu 7 I 10 e aûe´ûeZû iaûð]ôK ö \� Z[ýûakúe MeòÂK 7
Gaõ10ö

\âÁaý : ùMûUòG Z[ýûakúe cû¤cû^ (M) c¤cû (M
d
) Gaõ MeòÂK (M

o
) c¤ùe GK

iû]ûeY i´§ ejòQò ö Gjû GK @û^êbaòK i´§ (Empirical Relation) @ùU ö
i´§Uò ùjfû : M

0
 = 3M

d
 – 2M
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@^êgúk^ú 5 (c)

1. \� Cqòcû^u c¤eê ù~CñUò VòKþ Zû _ûLùe T I  ù~CñUò bêfþ Zû _ûLùe F ùfL ö
(i) GK Z[ýûakúe icÉ faþ]ûu icû^ icû^ [e ejòùf Gjò Z[ýûakúe MeòÂK ^ûjó ö
(ii) aûe´ûeZû iûeYú @«bêðq Z[ýûakúe iaûð]ôK aûe´ûeZû jó Cq Z[ýûakú MeòÂK ö
(iii) GK Z[ýûakúe ~\ò MeòÂK [ûG, ùZùa Gjûe iað\û ùMûUòG cûZâ MeòÂK [ôa ö

2. \� Z[ýûakúe MeòÂK ^ò�ðd Ke ö
(i) 5, 6, 7, 7, 8, 9, 9, 9, 10, 10, 11, 12, 12

(ii) 12, 8, 15, 9, 11, 8, 10, 11, 13, 9, 12, 10, 14, 11, 13, 10

3. ̂ òcÜ iûeYú @«bêðq Z[ýûakúe MeòÂK ^ò�ðd Ke ö
CyZû (ùi.cò.) fa]ûu 120 121 122 123 124

aûe´ûeZû 5 8 18 10 9

4. \êAUò fêWÿê ùMûUòKê GKû iûwùe 15 [e MWÿûAaûùe còkò[ôaû faþ]ûuMêWÿòK 7, 8, 10, 10, 11, 7, 12,

9, 7, 9, 8, 12, 11, 10, 7 ö Cq a�^e MeòÂK ^ò�ðd Ke ö

5. ùMûUòG ùRûZû ù\ûKû^ùe aòbò^Ü cû_ aògòÁ ùRûZû aòKâde aûe´ûeZû a�^ ^òcÜùe \ò@û~ûAQò ö
ùRûZûcû_ 5 6 7 8 9 10

aòKâò iõLýû 20 33 40 85 15 8

(i) C_eòiÚ a�^Kê flý Keò ùKCñ cû_e ùRûZûKê cjRê\ eLòaû fûMò ù\ûKû^ú @]ôK ¤û^ ù\a,
iÚòe Ke ö

(ii) \� Z[ýûakúe ùKCñ _âKûe ùK¦âúd _âaYZû Zêùc ^ò�ðd Kf ?
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hÂ @¤ûd

iÚû^ûu RýûcòZò
(CO-ORDINATE GEOMETRY)

.

6.1 C_KâcYòKû (Introduction ) :

^ac ùgâYúùe iÚû^ûu icZk Gaõ Cq icZkùe aò¦êiÚû_^, iekùeLûe ùiäû_þ ^ò�ðd, iÚû^ûu
RýûcòZò iûjû~ýùe iekùeLûe icúKeY ̂ òeì_Y Gaõ  \êA@mûZ aògòÁ GKNûZú icúKeYe ùfLPòZâ
@u^ i´§ùe Zêùccûù^ @aMZ @Q ö a�ðcû^ Cq @¤ûdùe Zêùccûù^ iÚû^ûu icZkùe ^òeì_òZ
\êA \� aò¦ê c¤ùe \ìeZû, GK ùeLûL�e @«ðaòbûR^ iìZâ Gaõ iÚû^u RýûcòZò iûjû~ýùe ZâòbêRe
ùlZâ`k ^ò�d e iìZâ i´§ùe RûYòa ö Cq iìZâ MêWÿòKe i`k _âùdûM Keò KVò^ RýûcòZòK _âgÜ
MêWÿòKe icû]û^ Keòaûùe ic[ð c¤ ùjûA _ûeòa ö
6.2 KûùUðRúd icZk I KûùUðRúd iÚû^ûu (Cartesian plane and Cartesian co-ordinates) :

aúRMYòZùe @ûùc iõLýûùeLû i´§ùe @ûùfûP^û KeòùQ ö ùi[ôeê @ûùc RûYòùQ ù~ ùKøYiò
aûÉa iõLýû GK iekùeLû C_ùe ùMûUòG aò¦ê\ßûeû iìPòZ ùjûA_ûeòa Gaõ aò_eúZKâùc iekùeLûe
_âùZýK aò¦ê GK aûÉa iõLýû\ßûeû iìPòZ ùjûA_ûeòa ö Kò«ê Cq iekùeLûe aûjûùe, icZk C_ùe
@aiÚòZ ùKøYiò aò¦êKê ùMûUòG iõLýû iûjû~ýùe iìPòZ Keû~ûA_ûeòa ^ûjó ö Gjò_eò @aiÚòZ aò¦êcû^u
_ûAñ @ûùc ^òcÜ _¡Zò @af´^ Keò_ûeòaû ö

cù^Ke KûMRe C_e _éÂZk @ûce @ûùfûPý icZk I Gjò icZk C_eiÚ GK aò¦ê P e
@aiÚòòZò @ûùc ^òeì_Y Keòaû (PòZâ 6.1) ö GVûùe @ûùc \êAùMûUò iõLýûùeLû 

←→
X OX/  I ←→

Y OY/  ù^aû

ù~_eòKò ùicûù^ icùKûYùe _eÆeKê O aò¦êùe ùQ\ Keòùa ö 
←→
X OX/  I 

←→
Y OY/  iõLýûùeLû\ßdKê

~[ûKâùc x- @l (x-axis) I y- @l (y-axis) Kêjû~ûG Gaõ O aò¦êKê cìkaò¦ê (Origin) Kêjû~ûG ö ù~ùjZê
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Gjò icZkUò \êAUò aûÉa iekùeLû \ßûeû iìPòZ jêG, ùZYê GjûKê RXR aû R2- icZk (R2 -Plane)
c¤ Kêjû~ûG ö Gjò @l\ßd R2- icZkKê PûeòbûMùe aòbq Kùe ö _âùZýK bûMKê _û\ (Quadrant)

Kêjû~ûG ö _â[û @^êiûùe XOY _û\Kê _â[c_û\ (first quadrant, Q
1
), YOX/ Kê \ßòZúd_û\ (Second

quadrant, Q
2
) X/OY/ Kê ZéZúd_û\ (third quadrant, Q

3
) I Y/OX Kê PZê[ð_û\ (Fourth quadrant, Q

4
)

Kêjû~ûG ö

a�ðcû^ icZkùe @aiÚòZ P aò¦êe iÚû^ûu ^ò�ðd Keòaû ö P aò¦êeê x- @l _âZò PM  f´ I y- @l
_âZò PN f´ @u^ Ke ö ~\ò x – @le @aiÚòZò M aò¦ê aûÉa iõLýû x Kê iìPûG Gaõ y– @lùe

@aiÚòZò N aò¦ê aûÉa iõLýû y Kê iìPûG, @[ûðZþ OM = NP = x Gaõ ON = MP = y, ùZùa @ûùc P aò¦êKê
\êAUò KâcòZ ù~ûWÿò (ordered pair) (x,y) \ßûeû iìPòZ Keò_ûeòaû Gaõ ùfLôfûùaùk @ûùc GjûKê P(x, y)

jòiûaùe ùfLôaö ö
aûÉa iõLýû x Kê P aò¦êe x- iÚû^ûu (x-co-ordinate) aû bêR (abscissa) Gaõ aûÉa iõLýû y Kê

P aò¦êe y iÚû^ûu (y-coordinate) aû ùKûUò (ordinate) ùaûfò Kêjû~ûG ö P aò¦êe iÚû^ûu \ßd ùMûUòG
^ò�òðÁ Kâcùe (_â[ùc x I _ùe y) @ûa¡ ùjC[ôaûeê GjûKê GK KâcòZ iõLýûù~ûWÿò (ordered pair)

ùaûfò  Kêjû~ûG ö ùZYê ùKøYiò aò¦ê iÚû^ûue _â[c iõLýûUò x- I \ßòZúd iõLýûUò y- iÚû^ûuKê aêSûG ö
iað_â[ùc iÚû^ûu \ßûeû PòjÜòZ Keû~ûA[ôaû iÚû^ûu RýûcòZòe R^K ùWKûùUðu ^û^û^êiûùe P aò¦êe Gjò
iÚû^ûuKê KûùUðRúd iÚû^ûu (Cartesian co-ordinates) Kêjû~ûG ö aÉêUò ù~Cñ icZkùe @aiÚòZ, ùi
icZkKê KûùUðRúd icZk (Cartesian plane) Kêjû~ûG ö

icZkUò @iõLý aò¦êcû^ue ùiUþ ö iÚû^ûu icZkùe _âùZýK aò¦ê_ûAñ GK KâcòZ iõLýûù~ûWÿò
ejòQò ö ùZYê ùiUþ bûhûùe icZkKê ùfLô_ûeòaû :

icZk = {(x, y) I x, y Î R }

Q
1

_â[c_û\
(x >0, y > 0)

Q
2

\ßòZúd_û\
(x <0, y > 0)

Q
3

ZéZúd_û\
(x <0, y < 0)

Q
4

PZê[ð_û\
(x >0, y < 0)

(PòZâ 6.1)

P(x , y)

M

N

O

Y

Y/

XX /

¬ x ®

¬
 y

®
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Zêùc ^ac ùgâYú _êÉKùe _XÿòQ, (x, y) Î R ̈  R aû (x, y) Î R2

ùZYê Gjò iÚû^ûu icZkKê R2- icZk (R2-plane) aû KûùUðRúd icZk (Cartesian Plane) c¤
Kêjû~ûG ö

A¨B e iõmû A ¨  B = {(a, b) I a Î A, b Î B} @ùU ö C\ûjeY  Êe ì_
A = {1, 2, 3},  B= {3, 4}  ùjùf A ¨ B = {(1,3)(1,4)(2,3)(2,4)(3,3),(3,4)} ö

ùijò_eò B ¨ A={(b,a) I a Î A, b Î B} Gaõ B ¨ A= (3,1),(3,2),(3,3), (4,1), (4,2), (4,3)

~\ò A = B = R (aûÉa iõLýû ùiU) ùZùa KûùUðRúd MêY`k ùiUþ
R x R = {(x, y) I  x, y Î R}  I GjûKê R2 eìù_ c¤ ùfLû~ûG ö

Cq icZkùe @aiÚòZ ù~ùKøYiò GK aò¦êe iÚû^ûu i´§ùe @ûùc a�ðcû^ aòÉéZ @ûùfûP^û
Keòaû ö 

←→
X OX/  @le →

OX  Kê x- @le ]^\òM, →
OX /  Kê EY\òM Kêjû~ûG ö ùijò_eò →

OY  Gaõ →
OY /

Kê ←→
Y OY/  @le ~[ûKâùc ]^\òM I EY\òM bûùa ^ò@û~ûA[ûG ö

_â[ùc x- @lùe @aiÚòZ ù~ùKøYiò GK aò¦ê M (PòZâ 6.1) e iÚû^ûu ^ò�ðd Keû~ûC ö Gjûe
x- iÚû^ûu x Gaõ y- iÚû^ûu gì^ ö KûeY x- @lVûeê →

OY aû →
OY /  \òMùe M aò¦êe \ìeZû gì^

ùjûA[ôaûeê Gjûe y- iÚû^ûu gì^ ö
(i) ùZYê x- @l C_ùe @aiÚòZ ù~ ùKøYiò aò¦êe iÚû^ûu (x, 0) @[ûðZþ x- @le _âùZýK aò¦êe

y- iÚû^ûu = 0 ö
(ii) ùijò_eò y- @le ù~ùKøYiò aò¦êe iÚû^ûu (0, y) @[ûðZþ y- @le _âùZýK aò¦êe x iÚû^ûu 0 ö
(iii)  cìkaò¦ê O Cbd @le _eÆe ùQ\aò¦êùe [ôaûeê Gjûe iÚû^ûu (0, 0) @ùU ö
(iv)    (a) _â[c _û\ùe @aiÚòZ ù~ ùKøYiò aò¦êe iÚû^ûu (x, y) _ûAñ x > 0, y > 0, @[ûðZþ x I y

Cbùd ]^ûcôK ö
         (b) \ßòZúd_û\ùe @aiÚòZ ù~ ùKøYiò aò¦êe iÚû^ûu (x, y) _ûAñ x < 0, y > 0; @[ûðZþ x EYûcôK

I y ]^ûcôK ö
         (c) ZéZúd_û\e @aiÚòZ ù~ ùKøYiò aò¦êe iÚû^ûu (x, y) _ûAñ x < 0, y < 0; @[ûðZþ x I y

Cbùd EYûcôK ö
         (d) PZê[ð_û\ùe @aiÚòZ ù~ ùKøYiò aò¦êe iÚû^ûu (x, y) _ûAñ x > 0, y < 0, @[ûðZþ x ]^ûcôK

I y EYûcôK ö
(v) @l\ßd C_eòiÚ ù~ ùKøYiò aò¦ê ùKøYiò _û\ùe @«bêðq ^êjñ«ò ö
(vi) x- @le _âùZýK aò¦êe y- iÚû^ûu 0 ùjZê x- @le icúKeY ùjCQò y = 0 ö ùijò_eò y- @le

_âùZýK aò¦êe x- iÚû^ûu 0 ùjZê y- @le icúKeY ùjCQò x = 0 ö



[ 104 ]

6.3 \êAUò \� aò¦ê c¤ùe \ìeZû (Distance between two given points) :
C__û\ý - 1:

iÚû^ûu icZkùe P
1
(x

1
, y

1
) I P

2
(x

2
, y

2
) \êAUò \� aò¦ê ùjùf, ùicû^u \ìeZû

P1P2 = (x x ) (y y )2 1
2

2 1
2− + −

\� : iÚû^ûu icZkùe P
1
(x

1
, y

1
) Gaõ P

2
 (x

2
, y

2
) \êAUò aò¦ê ö

_âûcûYý : P
1
P

2
 = ( ) ( )x x y y

2 1

2

2 1

2− + −

@u^ : GK icZkùe P
1
 I P

2
 \êAUò aê¦ê (PòZâ 6.2) ö ùicû^ue iÚû^ûu ~[ûKâùc (x

1
, y

1
) I

(x
2
, y

2
) ö P P

1 2
 ùeLûL� @u^ Ke ö P

1
 I P

2
 aò¦ê\ßdeê x-@l _âZò ~[ûKâùc P M

1 1
 I P M

2 2
 f´

@u^ Ke ö _ê^½, P
1
 aò¦êeê P M

2 2
 _âZò x-@l ij icû«e Keò P R

1
 ùeLûL� @u^ Ke ö

_âcûY :  OM
1
 = x

1
, OM

2
 = x

2
, M

1
P

1
 = y

1
 I M

2
P

2
 = y

2

ùZYê P
1
R= M

1
M

2
 = OM

2
- OM

1
 = x

2
 - x

1

Gaõ RP
2
 = M

2
P

2
 – M

2
R

 
= M

2
P

2
 – M

1
P

1
 = y

2 
– y

1

ù~ùjZê  P
1
RP

2 
 D ùe mÐP

1
RP

2
 = 900, ùZYê _ò[ûùMûeûiþ C__û\ý @^êiûùe

(P
1
P

2
)2 = (P

1
R)2 + (RP

2
)2 = (x

2
 – x

1
)2 + (y

2
 –y

1
)2

ù~ùjZê \ìeZû GK ]^ûcôK iõLýû,

ùZYê  P
1
P

2
 = + ( ) ( )x x y y

2 1

2

2 1

2− + −  @[aû  ( ) ( )x x y y
1 2

2

1 2

2− + −

\êAaò¦ê c¤ùe \ìeZû = x y- iÚû^ûu \ßde @ «ee aMð iÚû^ûu \ßde @«ee aMð+ −

(PòZâ 6.2)

P
2
(x

2
 , y

2
)

O

Y

Y /

XX /

P1
(x 1

 , y 1
)

R(x
2
 , y

1
)

M
2
(x

2
 , 0)M

1
(x

1
 , 0)
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@ ê̂iò¡û« - 1 :  cìkaò¦ê O (0,0) eê ù~ ùKøYiò aò¦ê P(x, y) e \ìeZû OP = x y2 2+  ùja ö

@ ê̂iò¡û« - 2 : P
1
, P

2
 aò¦ê\ßd x-@l C_ùe @aiÚòZ ùjùf P

1
P

2
 = Ix

2
 – x

1
I I y-@l C_ùe @aiÚòZ

ùjùf P
1
P

2
 = Iy

2
 – y

1
I ùja ö

^òcÜùe icûjòZ C\ûjeYMêWÿòKùe \ìeZû iìZâe _âùdûM Keû~ûAQò ö
C\ûjeY -1 : P(0, –5) I Q(4, –6) c¤ùe \ìeZû ^òeì_Y Ke ö
icû]û^ : GVûùe x

1
 = 0, y

1
 = –5, x

2
 = 4, y

2
 = –6

@ZGa PQ =  ( ) ( )x x y y
1 2

2

1 2

2− + −

= ( ) (– ( )) ( ) (– )0 4 5 6 4 5 6 16 1 17
2 2 2 2− + − − = − + + = + =   (C�e) ö

C\ûjeY - 2 :  _âcûY Ke ù~, A(0,6), B(2,3) I C(4,0) aò¦ê Zâd GKùeLòd ö

icû]û^ : AB =  ( ) ( )0 2 6 3 4 9 13
2 2− + − = + = ,

BC = ( ) ( )2 4 3 0 4 9 13
2 2− + − = + =  Gaõ

AC = ( ) ( )0 4 6 0 16 36 52 2 13
2 2− + − = + = =

GVûùe flý Ke :   AB + BC = 13  + 13  = 2 13  = AC

iêZeûõ A, B I C aò¦ê Zâd GK ùeLúd Gaõ A-B-C (_âcûYòZ)
C\ûjeY -3 : _âcûY Ke ù~ A(–2,3), B (5, –2), C(3,–4) aò¦êZâd GK ic\ßòaûjê D e gúhð aò¦ê ö
icû]û^ : A(–2,3), B (5, –2), C(3,–4)  Zò^òùMûUò \� aò¦ê ö \ìeZû iìZâ _âùdûM Kùf

AB = ( ) ( ( )) ( ) ( )− − + − − = − + = + =2 5 3 2 7 5 49 25 74
2 2 2 2

CB = ( ) ( ( )) ( ) ( )3 5 4 2 2 2 4 4 2 2
2 2 2 2− + − − − = − + − = + =

AC = ( ) ( ( )) ( ) ( )− − + − − = − + = + =2 3 3 4 5 7 25 49 74
2 2 2 2

GVûùe flý Ke : AB = AC = 74 , Þ D ABC ic\ßòaûjê (_âcûYòZ)
C\ûjeY - 4 : y -@l C_ùe A (6, 5) I B (-4, 3)  aò¦ê \ßd Vûeê ic\ìea�úð aò¦êUò iÚòe Ke ö
icû]û^ : cù^Ke y -@l C_eòiÚ ù~ ùKøYiò aò¦ê P e iÚû^ûu (0,y) ö _âgÜû^ê~ûdú  AP=BPö

AP =  ( ) ( )0 6 5
2 2− + −y  Gaõ BP = ( ) ( )− − + −4 0 3

2 2y
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  Þ ( ) ( ) ( ) ( )0 6 5 4 0 3
2 2 2 2− + − = − − + −y y (Q AP = BP)

Þ  36 5 16 3
2 2+ − = + −( ) ( )y y  Þ 36 + y2 – 10y + 25 = 16 + 9 – 6y + y2

Þ10y – 6y = 36 + 25 – 16 – 9 Þ 4y = 36    Þ y = 9

ùZYê A(6,5) I B (–4, 3) aò¦ê\ßdeê ic\ìea�ðú y -@l C_eòiÚ aò¦êUò P(0,9)ö
C\ûjeY - 5 : _âcûY Ke ù~, A(1,0), B(5,3) I C(4, –4) aò¦êZâd GK icùKûYú ic\ßòaûjê

ZòâbêRe gúhð ö
icû]û^ : \� aò¦êZâd A(1,0), B(5,3) I C(4, –4)

@ZGa AB = ( ) ( ) ( )1 5 0 3 4 3 16 9 25 5
2 2 2 2− + − = − + − = + = =a f

BC = ( ) ( ( )) ( ) ( )5 4 3 4 1 7 1 49 50 5 2
2 2 2 2− + − − = + = + = =

CA = ( ) ( ) ( )4 1 4 0 3 4 9 16 25 5
2 2 2 2− + − − = + − = + = =a f

\ AB = CA Gaõ ù~ùjZê AB2 + AC2 = 52 + 52 = 50 = BC2,

\  D ABC GK icùKûYú ic\ßòaûjê ö (_âcûYòZ) ö

C\ûjeY - 6 : A(3,5) I B(–2,4) \êAùMûUò \� aò¦ê ö AB  e ic\ßòL�K f´ y -@lKê C
aò¦êùe ùQ\ Kùf C aò¦êe iÚû^ûu ^òeì_Y Ke ö

icû]û^ : C aò¦êUò y -@l C_eòiÚ ùjZê Gjûe iÚû^ûu cù^Ke (0,y) ö ù~ùjZê C aò¦êUò AB

e ic\ßòL�K f´ C_ùe @aiÚòZ; Gjû Cbd A I B aò¦ê Vûeê ic\ìea�úð ö @[ûðZþ AC = BC

AC =  ( ) ( )3 0 5
2 2− + − y Gaõ  BC = ( ) ( )− − + −2 0 4

2 2y

Q AC = BC Þ ( ) ( ) ( ) ( )3 0 5 2 0 4
2 2 2 2− + − = − − + −y y Þ32+(5 –y)2 = (–2)2 + (4–y)2

Þ 9 + 25 - 10y + y2 = 4 + 16 - 8y + y2 Þ 2y = 14  Þ y = 7

\ C aò¦êe iÚû^ûu (0,7) (C�e) ö
C\ûjeY - 7 : _âcûY Ke ù~ P(2–2), Q(8,4), R(5,7) I S(–1,1) ùMûUòG @ûdZPòZâe gúhðaò¦ê

@U«ò ö

icû]û^ : PQ =  ( ) ( ( ))8 2 4 2 6 6 6 2
2 2 2 2− + − − = + = ;

                  QR = ( ) ( ) ( ) ( )5 8 7 4 3 3 3 2
2 2 2 2− + − = − + = ;
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RS = ( ) ( ) ( ) ( )− − + − = − + − =1 5 1 7 6 6 6 2
2 2 2 2  Gaõ

. SP = ( ( )) ( ) ( )2 1 2 1 3 3 3 2
2 2 2 2− − + − − = + − =

@[ðûZþ  PQ = RS I QR = SP

_ê^½ PR2 = (5 – 2)2 + {7 – (–2)}2 = 32 + 92 = 90

Gaõ PQ2 + QR2 = (6 2 )2 + (3 2 )2 = 90 = PR2 Þ mÐPQR = 900

\ PQRS GK @ûdZPòZâ ö (_âcûYòZ)
aò.\â. : PQRS GK @ûdZPòZâ ùjaû _ûAñ PR = QS e _âcûY ~ù[Á ö

@ ê̂gúk^ú - 6 (a)

1. ò̂cÜfòLôZ _âùZýK ùlZâùe aò¦ê\ßd c¤ùe \ìeZû ò̂�ðd Ke ö
(i) (0, 0) I (4, 3) (ii) (0, 2) I (-6, 2)

(iii) (-3, 0) I (5, 6) (iv) (2, 4) I (1, 3)

(v) (-2, -2) I (-3, -5) (vi) (a, -b) I (-a, b)

2. ̂ òcÜfòLôZ ùKCñ aò¦ê\ßd cìkaò¦ê Vûeê ic\ìea�úð iÚòe Ke ö

(i) (0, 1) I (-1, 0) (ii) (2, 3) I (4, 
3

2
)

(iii) ( 7 19, ) I ( − −7 19, ) (iv) (4, –2) I (2, 4) (v) (0, 4) I (2, 2)

3. _âcûY Ke ù~ ò̂ùcÜûq gúhðaò¦ê aògòÁ ABC ZòâbêRcû^ icùKûYú ö _âùZýK ùlZâùe ùKCñ
   ùKûYUò icùKûY \gûð@ ö

(i) A (3, 3), B(9, 0) I C(12, 21) (ii) A(1, 1) B(3, 4) I C(0, 6)

(iii) A(–1, –2), B(5, –2) I C(5, 6) (iv) A(12, 8), B(–2, 6) I C(6, 0)

(v) A(1, 6), B(5, –1) I C(7, 2)

4. \gûð@ ù~ ò̂ùcÜûq gúhðaò¦ê aògòÁ ABC ZòâbêRcû^ ic\ßòaûjê ö
(i) A (8, 2), B(5, –3) I C(0, 0) (ii) A(0, 6) B(–5, 3) I C(3, 1)

(iii) A (8, 9), B(–6, 1) I C(0, –5) (iv) A(7, 1) B(11, 4) I C(4, –3)

(v) A (0, 0), B(4, 0) I C(0, – 4) (vi) A(2, 2) B(–2, 4) I C(2, 6)

5. \gûð@ ù~ ò̂cÜfòLôZ aò¦êMêWÿòK _ûgßðùe iìPòZ PòZâKê MV^ Kea ö
(i) (1, 1), (–1, –1), ( , )− 3 3 (icaûjê ZòâbêR)
(ii) (3, –3), (–3, 3), ( , )3 3 3 3 (icaûjê ZòâbêR)
(iii) (1, 2), (3, 4) I (5, 8) (aòhcaûjê ZòâbêR)
(iv) (1, 2), (2, 4) I (3, 5) (aòhcaûjê ZòâbêR)
(v) (–2, 3), (8, 3) I (6,7) (icùKûYú ZòâbêR)
(vi) (–6, –8), (–16, 12) I (–26, –18) (icùKûYú ic\ßòaûjê ZòâbêR)

P(2–2) Q(8,4)

S(–1,1) R(5,7)

(PòZâ 6.3)
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6. \gûð@ ù~ ò̂cÜfòLôZ aò¦êMêWÿòK _ûgßðùe iìPòZ PòZâKê MV^ Keòa ö
(i) (–8, 3), (–2, –1), (6, –2) I (0, 2) (iûcû«eòK PòZâ)
(ii) (–2, –1), (1, 0), (4, 3)  I (1, 2) (iûcû«eòK PòZâ)
(iii) (0, –1), (2, 1), (0, 3)  I (–2, 1) (aMð PòZâ)
(iv) (0, 5), (–1, 2), (–4, 3)  I (–3, 6)  (aMð PòZâ)
(v) (–2, 3), (–4, –1), (–6, 0)  I (–4, 4)  (@ûdZ PòZâ)

7. \gûð@ ù~ P(1, 1) aò¦ê A (0,2), B (2, 0) I C (0, 0) aò¦êcû^u Vûeê ic\ìea�úð ö
8. x e ùKCñ cû^ _ûAñ C (x, 3) aò¦ê, A (2, 4) I B (3, 5) aò¦ê\ßd Vûeê icû^ \ìeùe ejòa ?
9. P (2, y) aò¦ê Q (–1, 2) aò¦ê Vûeê 5 GKK \ìeùe ejòùf, y e cìfý ^òeì_Y Ke ö
10. \gûð@ ù~ A (1, 1), B (2, 2) I (C (3, 3) aò¦êZâd GK iekùeLûùe ejòùa ö
11. \gûð@ ù~ A (1, 4), B (–1, 6), C (2, 3) aò¦êZâd GKùeLôd ö
12. _âcûY Ke ù~, (1, 0), (2, –3)  Gaõ (–1, 6) aò¦êZâd GKùeLôd I (1, 0) aò¦êUò @^ý \êA aò¦êe

c¤a�úð @ùU ö
13. x @l C_ùe GK aò¦êe iÚû^ûu iÚòe Ke ~ûjû (5, 4)  I (–2, 3) iÚû^ûu aògòÁ aò¦ê\ßdVûeê

ic\ìea�úð ùja ö
14. ~\ò O (0, 0), A (1, 2), B (3, 8) Gaõ C (3, –1) jêG, ùZùa \gûð@ ù~, AB = 2CO ö
15. ùMûUòG icaûjê ZâòbêRe \êA gúhðaò¦êe iÚû^ûu (0, 3) aò¦ê (4, 3) ùjùf, ZéZúd gúhðaò¦êe iÚû^ûu

iÚòe Ke ö
6.4 aòbûR^ iìZâ (Division Fermula) :

iõmû : @«aòðbûR^ :
~\ò A – P – B jêG, @[ûðZþ AB  C_ùe A I B aò¦ê\ßde c¤a�úð P aò¦ê jêG, ùZùa AB  ùeLûL�

P aò¦êùe AP  I PB ùeLûL�ùe @«aòðbq jêG ö

G ùlZâùe AP + PB = AB jêG I @«aòðbq ùjûA[ôaû \êA ùeLûL�e ù\÷Nðýe @^ê_ûZ AP : PBö

~\ò P aò¦ê AB  ùeLûL�Kê m : n @^ê_ûZùe @«aòðbq Kùe, @ûùc ùfLôaû ù~, PA

PB
= 

m

n
 ö

A  P B
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Kò«ê P aò¦ê BA  ùeLûL�Kê r : s @^ê_ûZùe @«aòðbq Kùf, @ûùc ùfLôaû ù~, PB

PA

r

s
=  ö

C__û\ý - 2 :

A (x
1
, y

1
) I B (x

2
, y

2
) aò¦ê\ßdKê ù~ûM Keê[ôaû ùeLûL� AB , ~\ò P (x, y) aò¦ê\ßûeû m : n

@^ê_ûZùe @«ðaòbûRòZ jêG, ùZùa P aò¦êe iÚû^ûu mx nx

m n

my ny

m n
2 1 2 1

+
+

+
+

F
HG

I
KJ

,  ùja ö

\� : iÚû^ûu icZkùe AB  ùeLûL� C_eòiÚ P G_eò GK aò¦ê ù~_eò AP

BP

m

n
=  ö

cù^Ke A, B I P aò¦êe iÚû^ûu ~[ûKâùc (x
1
, y

1
), (x

2
, y

2
)  Gaõ (x, y) ö

_âûcûYý : P aò¦êe iÚû^ûu (x, y) = 
mx nx

m n

my ny

m n
2 1 2 1

+
+

+
+

F
HG

I
KJ

,

@u^ : A, P I B eê x- @l _âZò ~[ûKâùc AC ,  PM  Gaõ BD  f´ Gaõ AS PM⊥ , PT BD⊥

@u^ Ke ö
_âcûY : D ASP Gaõ D PTB ZòâbêR\ßd c¤ùe

mÐPSA = mÐBTP = 900

mÐPAS = mÐBPT (@^êeì_)
\ D ASP I D PTB \ßd i\ég, @[ûðZþ D ASP ~ D PTB ö

ùZYê AS

PT

PS

BT

PA

PB

m

n
= = =   @[ûðZþ AS

PT

m

n
=  Gaõ PS

BT

m

n
=

cûZâ AS = CM = x – x
1
,  PT = MD = x

2
 – x  Gaõ PS = PM – SM = PM – AC = y – y

1

BT = BD – TD = TD – PM = y
2
 – y

O

Y

Y /

XX /

A(x
1
 , y

1
)

P(x , y)

B(x
2
 , y

2
)

C M D

S

T

(PòZâ 6.4)
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@ ê̂iò¡û« - 1:  ~\ò P aò¦êUò AB  ùeLûL�e c¤aò¦ê jêG, ùi ùlZâùe m = n jêG Gaõ

                 c¤aò¦ê P e iÚû^ûu (x, y) = 
x x y y
1 2 1 2

2 2

+ +F
HG

I
KJ

,  jêG ö

C\ûjeY- 8 :  (1,–2) I (–3,–4) aò¦ê\ßdKê ù~ûMKeê[ôaû ùeLûL�e c¤aò¦ê e iÚû^ûu ^ò�ðd Ke ö
icû]û^ : cù^Ke A(1, –2) I B(–3, –4) \êAUò \� aò¦ê I P(x, y), AB  ùeLûL�e c¤aò¦ê ö
GVûùe x

1
 = 1, y

1
 = –2, x

2
 = –3, y

2
 = –4

c¤aò¦êe x- iÚû^ûu = x x
1 2

2

1 3

2

+ = −
 = –1  I y- iÚû^ûu = 

y y
1 2

2

2 4

2

+ = − −
= –3

\ c¤aò¦ê ùjfû P(1, -3)ö

AS

PT

x x

x x

m

n
= −

−
=1

2

   Þ mx
2 
– mx = nx – nx

1
 Þ mx

2
 + nx

1
 = mx + nx

 Þ x(m + n) = mx
2
 + nx

1
 Þ x = 

mx nx

m n
2 1

+
+

ùijò_eò, PS

BT

y y

y y

m

n
=

−
−

=1

2

 Þ my
2
 – my = ny –  ny

1
 Þ my

2
 + ny

1
 = my + ny

  Þ y (m + n) = my
2
 + ny

1
 Þ y = 

my ny

m n
2 1

+
+

ùZYê A (x
1
, y

1
) I B (x

2
, y

2
) aò¦ê\ßde iõù~ûMKûeú ùeLûL� AB  Kê m : n @^ê_ûZùe @«aòðbq

Keê[ôaû aò¦ê P e iÚû^ûu (x, y) = 
mx nx

m n

my ny

m n
2 1 2 1

+
+

+
+

F
HG

I
KJ

,  @ùU ö

iìP^û : A, B I P aò¦ê ù~ùKøYiò _û\ (quadrant) ùe ejòùf c¤ . aò¦êe iÚû^ûu C_ùeûq iìZâ
@^êiûùe ^ò�ðd Keòùja ö (@«aòðbûR^ ùlZâùe)

\âÁaý : (i) ~\ò A–B–P jêG, @[ûðZþ AB
→  C_eòiÚ P GK aò¦ê jêG, ùZùa AB , P aò¦ê \ßûeû AP

I BP ùeLûL�ùe ajòaòðbq ùjûAQò ùaûfò Kêjû~ûG ö
(ii)  GVûùe ajòaòðbûR^e @^ê_ûZ AP : BP ùja I AP–PB = AB ùja ö

(iii) 
AP

BP
 < 1 ùjùf P –A–B Gaõ AP

BP
> 1 ùjùf A – B – P ùja ö

(iv) A(x
1
, 

 
y

1
) I B(x

2
, 

 
y

2
) aò¦ê\ßdKê ù~ûM Keê[ôaû ùeLûL� AB , ~\ò P(x,y) \ßûeû m:n

@^ê_ûZùe ajòaòðbûRòZ jêG ùZùa P(x, y) aò¦êe iÚû^ûu mx nx

m n

my ny

m n
2 1 2 1

−
−

−
−

F
HG

I
KJ

, ùja ö

A B P
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C\ûjeY - 9 : ùMûUòG ùeLûL�e GK _âû«aò¦ê (3,5) I Gjûe c¤aò¦ê (2,1) ùjùf, @^ý
_âû«aò¦êUò ^ò�ðd Ke ö

icû]û^ : cù^Ke @^ý _âû«aò¦êUò ùjfû P(x
2
, y

2
) ö

GK _âû«aò¦ê (x
1
, y

1
) = (3, 5) Gaõ c¤aò¦ê (x, y) = (2, 1)

iìZâû^êiûùe, x = 
x x
1 2

2

+
 aû x

2
 = 2x

 
– x

1
 = 2 ̈  2 – 3 = 1

Gaõ y =  
y y
1 2

2

+  aû y
2
 = 2y – y

1
 = 2 ̈  1 – 5 = –3

\ @^ý _âû«aò¦êUò ùjfû : (1, –3) ö
C\ûjeY - 10 :  A(2, 3) I B(5, -3) aò¦ê\ßdKê ù~ûM Keê[ôaû ùeLûL�Kê 1:2 @^ê_ûZùe @«ðaòbq

Keê[ôaû aò¦êe iÚû^ûu ^ò�ðd Ke ö
icû]û^ : GVûùe x

1
 = 2, y

1
 = 3; x

2
 = 5, y

2
 = -3; m = 1, n = 2

iêZeûõ, (i). @«aòðbq Keê[ôaû aò¦êUò P(x, y) ùjùf, P aò¦êùe

x- iÚû^ûu = mx nx

m n
2 1

1 5 2 2

1 2

+
+

= +
+

x x
 = 3  Gaõ y- iÚû^ûu = my ny

m n
2 1

1 3 2 3

1 2

+
+

= − +
+

x( ) x
 = 1

ùZYê AB  Kê @«aòðbq Keê[ôaû . aò¦êùe iÚû^ûu ùjfû : (3, 1) ö
C\ûjeY - 11 : iÚû^ûu RýûcòZò iûjû~ýùe _âcûY Ke ù~, ùKøYiò ZòâbêRe \êAaûjêe c¤aò¦êKê

ù~ûM Keê[ôaû ùeLûL�e ù\÷Nðý, ZéZúd aûjêe ù\÷Nðýe @ù¡ðK @ùU ö
icû]û^ : cù^Ke ABC GK ZòâbêR ~ûjûe ~[ûKâùc A, B, C I (x

1
, y

1
), (x

2
, y

2
) I (x

3
, y

3
) ö

P I Q aò¦ê\ßd ~[ûKâùc AB  I BC  e c¤aò¦ê ö

\ P aò¦êe iÚû^u = x x y y
1 2 1 2

2 2

+ +F
HG

I
KJ

,  Gaõ

Q aò¦êe iÚû^ûu = x x y y
2 3 2 3

2 2

+ +F
HG

I
KJ

,

AC  = ( ) ( )x x y y
3 1

2

3 1

2− + −

Gaõ PQ = 
( ) ( ) ( ) ( )x x x x y y y y

2 3 1 2

2

2 3 1 2

2

2 2 2 2

+ − +R
S
T

U
V
W

+ + − +R
S
T

U
V
W

= 
1

4

1

4
3 1

2

3 1

2( ) ( )x x y y− + − = 
1

2
3 1

2

3 1

2( ) ( )x x y y− + − = 
1

2
AC  (_âcûYòZ)

P Q

B(x
2
, x

2
)

A(x
1
, y

1
) B(x

3
, y

3
)

(PòZâ 6.5)
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aòKÌ _âcûY :
DOAC e O(0,0), C(a,0) Gaõ A(x,y)

P I Q e iÚû^ûu ~[ûKâùc P
x y

2 2
,F

HG
I
KJ  I Q

x a y+F
HG

I
KJ2 2

,

PQ = x x a y y

2 2 2 2

2 2

− +F
HG

I
KJ

+ −F
HG

I
KJ

   = −F
HG
I
KJ

= = =a a
a OC

2 4

1

2

1

2

2 2

   \ PQ = 
1

2
OC  (_âcûYòZ)

@ ê̂gúk^ú - 6(b)

1. a§^ú c¤eê iVòKþ C�eUò aûQò gì̂ ýiÚû^ _ìeY Ke ö
(i) ~\ò (1, –2) aò¦êUò (4, 2) I (K, –6) aò¦ê\ßde c¤aò¦êe iÚû^ûu jêG, ùZùa k = ------ ö

[–2, 2, –4, 4]

(ii) (–2, 3) I (3, –2) aò¦ê\ßde c¤aò¦êe iÚû^ûu ùjCQò ------ ö ( , ), , , , , ,11
1

2

1

2

5

2

5

2

1

2

1

2

F
HG

I
KJ
F
HG

I
KJ

− −F
HG

I
KJ

L

N
M

O

Q
P

(iii) GK ùeLûL�e c¤aò¦ê ùjCQò cìkaò¦ê ~\ò ùeLûL�Uòe GK _âû«aò¦ê (2, 3) jêG, ùZùa @^ý

_âû«aò¦êUòe iÚû^ûu ùja ----- ö      [(-2, 3), (2, -3), (-2, -3), 
1

2

3

2
,F

HG
I
KJ ]

(iv) (0, 2) I (2, 0) aò¦ê\ßde ùeLûL�Kê ö 3 : 2 @^ê_ûZùe @«aòðbûq Keê[ôaû aò¦êe iÚû^ûu -- ö
4

3

2

3

2

3

4

3
2 4 4 2, , , (– , )( , )F

HG
I
KJ
F
HG

I
KJ

−L

N
M

O

Q
P

2. ̂ òcÜfòLôZ _âùZýK ùlZâùe \� aò¦êcû^uê ù~ûMKeê[ôaû ùeLûL�e c¤aò¦êe iÚû^ûu ò̂�ðd
Ke ö
(i) (3, 4), (1, -2) (ii) (-1, 3), (4, 0)     (iii) 

1

2

1

3

1

3

1

2
, , ,F

HG
I
KJ
F
HG

I
KJ (iv) (0, -3), (-4, 0)

(v) (-1, -2), (3, -1) (vi) (a, b), (c, d)   (vii) (-2, 1), (-3, -4) (viii) (at
1
2, 2at), (at2

2
, 2at

2
)

3. ^òcÜfòLôZ _âùZýK _âgÜùe \� \êAaò¦êKê  ù~ûM Keê[ôaû ùeLûL�e c¤aò¦êe iÚû^ûu ùjCQò
(–1, 2) ö _âùZýK ùlZâùe h I k e cû^ ^ò�ðd Ke ö
(i) (h, –1), (2, k) (ii) (5, 3), (h, k)

(iii) (1 + h, k), (k, –h – 1) (iv) (h – k, k – h),  (2h, 2k)

P Q

A(x,y)

C(a,0)(0,0)O

(PòZâ 6.6)

Y

X
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4. (0, 0) GK ùeLûL�e c¤aò¦êe iÚû^ûu ö ~\ò ùeLûL�e GK _âû«aò¦êe iÚû^ûu (2, 3) jêG, ùZùa
@^ý _âû«aò¦êUòe iÚû^ûu ^ò�ðd Ke ö

5. GK ùeLûL�e GK _âû«aò¦ê I c¤aò¦êe iÚû^ûu ~[ûKâùc (-2, 4) Gaõ (1, 2), ùZùa @^ý
_âû«aò¦êUòe iÚû^ûu ^ò�ðd Ke ö

6. ùMûUòG ùeLûL�e GK _âû«aò¦ê I c¤aò¦êe iÚû^ûu ~[ûKâùc (3, 5) Gaõ (2, 1) ùjùf, @^ý
_âû«aò¦êUòe iÚû^ûu iÚòe Ke ö

7. x I y e ùKCñ cìfý _ûAñ (6, -2) I (2, –4) aò¦ê\ßdKê iõù~ûM Keê[ôaû ùeLûL� Gaõ (x, 1) I
(-2, y) aò¦ê\ßdKê iõù~ûM Keê[ôaû ùeLûL� _eÆeKê ic\ßòL� Keòùa ö

8. (2, 3) I (1, 4) aò¦ê\ßdKê ù~ûM Keê[ôaû ùeLûL�Kê 3 : 2 @^ê_ûZùe @«aòðbq Keê[ôaû aò¦ê e
iÚû^ûu ^ò�ðd Ke ö

9. (-2, 3) I (5, -7) aò¦ê\ßdKê ù~ûM Keê[ôaû ùeLûL�Kê 3 : 4 @^ê_ûZùe @«aòðbq Keê[ôaû aò¦êe
iÚû^ûu ^ò�ðd Ke ö

10. ~\ò (5, 9) aò¦êUò, (7, -3) I (4, k) Kê iõù~ûM Keê[ôaû ùeLûL�Kê 2 : 1 @^ê_ûZùe @«aòðbq Kùe,
ùZùa k e cìfý ^ò�ðd Ke ö

11. iÚû^ûu RýûcòZò iûjû~ýùe _âcûY Ke ù~, ùKøYiò ZâòbêRe c¤cûZâd GK aò¦êMûcú ö
iìP^û : (i) c¤cûZâde ùQ\aò¦êKê beùK¦â  (Centroid) Kêjû~ûG ö

 (ii) beùK¦â c¤cûKê 2:1 @^ê_ûZùe @«aòðbq Kùe ö
12. (h,5), (–4,k) I (8,9) aò¦êcû^ue \ßûeû MVòZ ZâòbêRe beùK¦âe iÚû^ûu (–2, 6) ùjùf h I k e

cìfý ^òeì_Y Ke ö
13. D ABC e beùK¦âe iÚû^ûu (1, 1) ö A (3, -4), B (-4, 7) ùjùf, C aò¦êe iÚû^ûu iÚòe  Ke ö
14. ùMûUòG ZòâbêRe gúhðaò¦êe iÚû^ûu cû^ (-4, 1) I (3, -4) Gaõ (1, 3) ùjùf, \gûð@ ù~, Gjûe

beùK¦â cìk aò¦ê ùja ö
15. A I B aò¦êe iÚû^ûu ~[ûKâùc (1, 2) I (5, -4) ö AB  ùeLûL� C_ùe  GK aò¦ê iÚòe Ke,

ù~_eò aò¦êUòe A aò¦êVûeê \ìeZû, B aò¦êVûeê \ìeZûe 3 MêY ùja ö
16. (1,5) I (7,2) iÚû^ûu aògòÁ aò¦ê\ßdKê ù~ûM Keê[ôaû ùeLûL�Kê icZâòL� Keê[ôaû aò¦ê\ßde

iÚû^ûu ^ò�ðd Ke ö
17. O(0,0), A(2a, 0) I B(0, 2b) ùjùf \gûð@ ù~ OAB GK icùKûYú ZâòbêR Gaõ Gjûe K�ðe

c¤aò¦ê ZâòbêRe gúhð aò¦êcû^uVûeê icû^ \ìeùe @aiÚòZ ö
18. iÚû^ûu RýûcòZò iûjû~ýùe _âcûY Ke ù~ GK iûcû«eòK PòZâe K�ð\ßd _eÆeKê ic\ßòL� Ke«ò ö
19. iÚû^ûu RýûcòZò iûjû~ýùe \gûð@ ù~, ùMûUòG @ûdZPòZâe K�ð\ßd iaðic Gaõ _eÆeKê

ic\ßòL� Ke«ò ö
iìP^û : PZêbêðR ABCD ùe A,B,C,D e iÚû^ûu ~[ûKâùc (0,0), (a,0), (a,b)  I (0,b) ̂ ò@ ö
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20. _ûgßðiÚ PòZâùe ABC GK icaûjê ZâòbêR  ö A aò¦êe iÚû^ûu (a, 0) ùjùf,
(i)  @^ý gúhðaò¦ê\ßde iÚû^ûu ^ò�ðd Ke ö
(ii) aûjêcû^ue ù\÷Nðý ^ò�ðd Ke ö
(iii) BE c¤cûe ù\÷Nðý ^ò�ðd Ke ö
(iv) G aò¦êe iÚû^ûu ^ò�ðd Ke ö

6.5 ZòâbêRe ùlZầ k (Area of a triangle) :

@ûùc RûYê ù~, ùMûUòG Uâû_òRòdcþe ùlZâ`k = 1
2
 CyZû ¨ icû«e aûjê\ßde ù\÷Nðýe icÁò ö

Gjò iìZâ aýajûe Keò ZâòbêRe gúhð aò¦êcû^ue iÚû^ûu \� [ôùf, ZâòbêRUòe ùlZâ`k ^ò�ðd
Keòùja ö

C__û\ý - 3 : ùMûUòG ZâòbêRe gúhð aò¦êcû^ue iÚû^ûu (x
1
, y

1
) (x

2
, y

2
) Gaõ (x

3
, y

3
) ùjùf,

ZâòbêRUòe ùlZâ`k =  1
2 I{x 1

 (y
2
– y

3
 ) + x

2
 (y

3
– y

1
 ) + x

3
 (y

1
– y

2
 )}I

(Q ùlZâ`k GK ]^eûgò, ùZYê GVûùe cWêýfiþ I    I PòjÜ aýajûe Keû~ûAQò ö)
\� : icZkùe GK ZâòbêR ABC ^ò@û~ûC ö  Gjûe gúhðaò¦ê A,B,C  cû^ue iÚû^ûu ~[ûKâùc

 (x
1
, y

1
), (x

2
, y

2
) Gaõ (x

3
, y

3
) ö

_âûcûYý : D ABC e ùlZâ`k = 1
2 I{x 1

 (y
2
– y

3
 ) + x

2
 (y

3
– y

1
 ) + x

3
 (y

1
– y

2
 )}I

@u^ : A,B I C aò¦êcû^ueê x- @l _âZò ~[ûKâùc AL BM,  I CN  f´cû^ @u^ Ke ö
_âcûY : iÚû^ûue iõmû @^ê~ûdú OL = x

1
, OM = x

2
, ON = x

3
  I AL = y

1
, BM = y

2
, CN = y

3

PòZâùe ML = OL – OM = x
1
 – x

2  
I MN = ON – OM =  x

3
 – x

2

O

C

F
G

B

Y

Y/

XX/

A(a,0)

(PòZâ 6.7)

O

Y

X
M(x

2
,0) L(x

1
,0)

B(x
2
,y

2
) C(x

3
,y

3
)

A(x
1
,y

1
)

M(x
3
,0)

(PòZâ 6.8)
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@uòZ PòZâeê Gjû ÆÁ ù~, ABC ZâòbêRe ùlZâ`k = ALMB Uâû_òRòdcþe ùlZâ`k + ALNC

Uâû_òRòdcþe ùlZâ`k – BCNM Uâû_òRòdcþe ùlZâ`k
= 1

2
ML(LA + MB) +

1

2
LN(LA + NC)–  

1

2
MN(MB+NC)

(Q Uâû_òRòdcþe ùlZâ`k = 1

2
 ¨ CyZû ¨ icû«e aûjê \ßde ù\÷Nðýe icÁò)

= 1

2
 [(x

1
 – x

2
 ) (y

1
 + y

2
 ) + (x

3
– x

1
 ) (y

1
+ y

3
 ) – (x

3
– x

2
 ) (y

2
+ y

3
 )]

= 1

2
 [x

1
(y

1
 + y

2
 – y

1
+ y

3
 ) – x

2
(y

1
+ y

2 
 – y

2
 – y

3
) + x

3
(y

1
+ y

3 
 – y

2
 – y

3
) ]

= 1

2
 {x

1
(y

2
 – y

3
 ) + x

2
(y

3 
 – y

1
 ) + x

3
(y

1
 – y

2
 ) ]

= 1
2

I {x 1
 (y

2
– y

3
 ) + x

2
 (y

3
– y

1
 ) + x

3
 (y

1
– y

2
 )} I   (_âcûYòZ)

@ ê̂iò¡û« - 1:
~\ò ZâòbêRe Zò^ò gúhðaò¦ê GK iekùeLûùe ejòùa, ùZùa ZâòbêRUòe ùlZâ`k gì^ ùja Gaõ

aò_eúZ _ùl ùKøYiò ZâòbêRe ùlZâ`k gì^ ùjùf, gúhðaò¦êZâd GK iekùeLûùe ejòùa ö
GYê ù~ùKøYiò \� aò¦êZâd (x1

, y
1
) (x

2
, y

2
) Gaõ (x3

, y
3
)  GK iekùeLûùe ejòaûe @ûagýK I

~ù[Á i�ð (necessary and sufficient condition) Uò ùjfû,
x

1
 (y

2
– y

3
 ) + x

2
 (y

3
– y

1
 ) + x

3
 (y

1
– y

2
 ) = 0

@ ê̂iò¡û« - 2:

~\ò ZòâbêRe GK gúhðaò¦êe iÚû^ûu cìkaò¦ê jêG ùZùa ZâòbêRe ùlZâ`k = 1

2
[x

1
y

2 
– x

2
y

1
]

ùja, ù~ùZùaùk ZâòbêRe gúhðaò¦êcû^ue iÚû^ûu (x1
, y

1
) (x

2
, y

2
) Gaõ (0, 0) ùja ö

@ ê̂iò¡û« - 3:
cù^Ke ABCD GK PZêbêðR ö Gjûe GK K�ð
AC  @u^ Kùf, @ûùc \êAUò ZâòbêR D ABC I ACD

_ûAaû ö ùZYê GK PZêbêðRe ùlZâ`k
= C_ô^Ü \êAùMûUò ZâòbêRe ùlZâ`ke icÁò ö

iìP^û : _â[c @¤ûdùe 2 x 2 cûUâòKèe WòUecò^û�, aòhdùe @ûùfûP^û Keû~ûAQò ö GVûe

ZâòbêRe ùlZâ`k  1

2
I {x 1

 (y
2
– y

3
 ) + x

2
 (y

3
– y

1
 ) + x

3
 (y

1
– y

2
 )} I  Kê GK 3 x 3 cûUâòKèe WòUecò^û�

cû¤cùe _âKûg Kùf,

A D

CB

(PòZâ 6.9)
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ZâòbêRe ùlZâ`k = 
1

2

1

1

1

1

2

1

1

1

1

1

1

1 1

2 2

3 3

1

2

3

2

1

3

3

1

2

x y

x y

x y

x
y

y
x

y

y
x

y

y
= − +
R
S
T

U
V
W  e ]^ûcôK cìfý @ùU ö

C\ûjeY - 12: ùMûUòG ZâòbêRe gúhðaò¦êcû^ue iÚû^ûu ~[ûKâùc (1, 3)(–7, 6) I (5, –1) ùjùf,
ZâòbêRUòe ùlZâ`_k ^ò�ðd Ke ö

icû]û^ : GVûùe (x
1
, y

1
) = (1, 3),   (x

2
, y

2
) = (–7, 6) , (x

3
, y

3
) = (5, –1)

ZâòbêRUòe ùlZâ`k  1
2

I {x 1
 (y

2
– y

3
 ) + x

2
 (y

3
– y

1
 ) + x

3
 (y

1
– y

2
 )} I

= 1

2
I 1{6– (–1)} + (–7) (–1–3) + 5 (3 –6)I

= 1
2

I (7+28–15)I = 10 (C�e)

C\ûjeY - 13: \gûð@ ù~, A(1, 2), B(0, 5),  C(2, –1) aò¦êZâd GK iekùeLûùe @aiÚòZ ö
icû]û^ : GVûùe (x

1
, y

1
) = (1, 2),   (x

2
, y

2
) = (0, 5) , (x

3
, y

3
) = (2, –1)

ABC ZâòbêRe ùlZâ`k  1
2

I {x 1
 (y

2
– y

3
 ) + x

2
 (y

3
– y

1
 ) + x

3
 (y

1
– y

2
 )} I

= 1

2
I 1{5– (–1)} + 0(–1,–2) + 2 (2 –5)I = 1

2
I (6 + 0 – 6)I = 0

ùZYê aò¦êZâd GK iekùeLûùe @aiÚòZ ö (C�e)
C\ûjeY - 14.

ùKøYiò PZêbêðRe gúhðaò¦ê A (–2, 1), B (1, 0), C (2, 3) I D (0, 4) ùjùf, Gjûe ùlZâ`k ^ò�ðd
Ke ö

icû]û^ : PZêbêðR ABCD e AC  K�ð @u^ Kùf, @ûùc DABC I + D ACD \êAUò ZâòbêR
_ûAaû ö

ùZYê ABCD PZêbêðRe ùlZâ`k = DABC e ùlZâ`k + D ACD e ùlZâ`k
D ABC ùlZâùe (x

1
, y

1
) = (–2, 1),

        (x
2
, y

2
)  = (1, 0), (x

3
, y

3
) = (2, 3)

D ACD ùlZâùe (x
1
, y

1
) = (–2, 1),

         (x
2
, y

2
) = (2, 3), (x

3
, y

3
) = (0, 4)

ùZYê ABCD PZêbêðRe ùlZâ`k

=  
1

2
I (–2)(0–3)+ 1(3–1) + 2(1–0)I + 

1

2
I (–2)(3–4)+ 2(4–1) + 0(1–3)I
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=  
1

2
I 6 + 2 + 2 I + 

1

2
I 2 + 6 + 0 I

=  
1

2
x  10 +  

1

2
x  8 = 5 + 4 = 9  aMð GKK  (C�e)

\âÁaý : ZâòbêRe ùlZâ`k =   1
2

1

1

1

1 1

2 2

3 3

x y

x y

x y

= 1

2
I {x 1

 (y
2
– y

3
 ) + x

2
 (y

3
– y

1
 ) + x

3
 (y

1
– y

2
 )} I

      iìZâ _âùdûM Keû~ûA_ûùe ö

@ ê̂gúk^ú - 6 (c)

1. a§^ú c¤eê iVòKþ C�eUò aûQò gì̂ ýiÚû^ _ìeY Ke ö
(i)  ùMûUòG ZòâbêRe gúhðaò¦êZâd (2,5), (–3,5) I (0,5) ùjùf, ZòâbêRUòe ùlZâ`k ----- ùja ö

[–5, 3, 0, 10]

(ii)  ~\ò a =  ------ jêG, ùZùa (a, –2), (2, 5) I (2, 10) aò¦ê\ßd GK iekùeLûùe ejòùa ö
[0, 3, 2, –2]

(iii) y e cû^ ----- _ûAñ (–2, –2), (0, y) I (3, 3) aò¦êZâd  GK iekùeLûùe ejòùa ö
[0, 2, 2, 3]

(iv) k e cû^ ----- _ûAñ (k, –2), (1, 4) Gaõ (–2, 7) aò¦êZâd  GKùeLôd ùjùa ö [3, –3, 2, –2]

(v) a e cû^ ----- _ûAñ (4, –5), (1, a) Gaõ (–2, 7) iÚû^ûu aògòÁ aò¦êZâd ùMûUòG ZòâbêRe gúhðaò¦ê
ùjùa ^ûjó ö

2. ̂ òcÜùe ùKùZK ZòâbêRe gúhðaò¦êZâde iÚû^ûu \ò@û~ûAQò ö _âùZýK ZòâbêRe ùlZầ k ò̂�ðd Ke ö
(i) (3, 0), (4, 5) I (2, 0) (ii) (0,0), (1, 0) I (1, 1)

(iii) (–2, 1), (2, –3) I (4, –4) (iv) (5, 7), (6, 4) I (2, –5)

(v) (5, 2), (–1, 3) I (1, –2)

3. \gûð@ ù~, \� aò¦êZâd GK iekùeLûùe @aiÚòZ ö
(i) (1, 1), (4, 3) I (–2, –1) (ii) (–1, –5), (0, –3) I (4, 5)

(iii) (1, 4), (3, -2) I (-3, 16) (iv) (–4a, –6a), (–a, –2a) I (5a, 6a)

(v) (–a, 2b), (0, b) I a b

2 2
,F

HG
I
KJ
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4. ùMûUòG ZòâbêRe gúhðaò¦êcû^ue iÚû^ûu (1, –3), (2, –5) I (x, 1) Gaõ  ùlZâ`k 4 aMð GKK
ùjùf, x e cû^ ^òeì_Y Ke ö

5. k e ùKCñ cìfý _ûAñ (3, –5), (k, 0) I (–4, 7) iÚû^ûu aògòÁ aò¦êcû^u \ßûeû MVòZ ZâòbêRe

ùlZâ`k 95
2

 aMð GKK ùja ?

6. (2, 3), (0, 5) I (1, y) iÚû^ûu aògòÁ aò¦êZâd GK iekùeLûùe ejòùf, y  e cû^ ^òeì_Y Ke ö
7. k e ùKCñ cìfý _ûAñ (2, 3), (3, k) Gaõ  (5, 9) iÚû^ûu aògòÁ aò¦êZâd GK iekùeLû C_ùe

@aiÚòZ ùjùa ?
8. ùKCñ i�ðùe (1, 1), (3, 5) I (x, y) iÚû^ûu aògòÁ aò¦êZâd GK iekùeLûùe ejòùa, iÚòe Ke ö
9. GK PZêbêðRe gúhðaò¦êcû^ue iÚû^ûu (1, 0), (2, 4) (0, 5) I (–2, 1) ùjùf, Zûjûe ùlZâ`k

^ò�ðd Ke ö
10. GK PZêbêðRe gúhðaò¦êcû^ue iÚû^ûu (–2, 3) (3, –2), (7, 4) I (1, 5) ùjùf, Zûjûe ùlZâ`k

^ò�ðd Ke ö

11. D ABC ùe A aò¦êe iÚû^ûu (1,1) I AB , AC  aûjê \ßde c¤ aò¦ê ~[ûKâùc D(–1,–2) I
E(3,2) ùjùf B I C e iÚû^ûu ^ò�ðd Keò D ABC e ùlZâ`k iÚòe Ke ö

12. (3, 0),  (5, –1) I (p, p) aò¦êZâd GKùeLôd ùjùf p e cìfý ^òeì_Y Ke ö
13. (p, 2p),  (3p, 3p),   I (3, 1) aò¦êZâd GKùeLôd ùjùf p e cìfý ^òeì_Y Ke ö
14. (x, –1),  (2, –1), (2, 1) aò¦êZâd GKùeLôd ùjùf x e cìfý ^òeì_Y Ke ö
15.  (x, y) aò¦êUò (a, 0) I (0, b) aò¦ê \êAùMûUòe iõù~ûMKûeú iekùeLû C_ùe @aiÚòZ ùjùf _âcûY

Ke ù~, x

a

y

b
+ = 1 ö

16. _âcûY Ke ù~,(a, b), (a/, b/)  I (a – a/, b – b/)  aò¦ê Zâd GKùeLúd ^êjñ«ò ö
17. A(p+1, 1), B(2p+1, 3) I (2p + 2, 2p)  aò¦ê Zâd GK ùeLúd ùjùf p e cû^ iÚòe Ke ö
18. (x, y), (3,4) I (–5, – 6) aò¦ê Zâd GK ùeLúd ùjùf _âcûY Ke ù~ 5x – 4y +1 =0
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C�ecûkû
@ ê̂gúk^ú - 1(a)

1.(i) (–4, 4) (ii) (4,2), (iii) (0,–2), (iv) 4y–1, (v) 2x + 2, (vi) 
1

2
(x+3); 2. @^^ý icû]û^: (i),

(v); @iõLý icû]û^: (ii), (iv); icû]û^ @i¸a : (iii), (vi);  4. (i) 2:1, (ii) 1, (iii) 3, (iv) 12, (v)

± 6 ; 5.(i) x = 2, y = 2, (ii) x = 1, y = 1, (iii) x = –1, y = 1, (iv) x = 1, y = 1, (v) x=–1,
y= –1, (vii) x = 1, y = 4, (viii x = 7, y = –6, (ix) x = 3, y = 2, (x) icû]û^ @i¸a, (xi) x=1,

y = –4, (xii) x = 1, y =1; 6. (iv) –1,
1

2
; 7. (i) k ¹ –6, (ii) k ¹ –3, (iii) k ¹ 

36

5
, (iv) k ¹ 6, (v)

k ¹
−2
3

  (vi) k ¹ 6; 8.(i) k = 15, (ii) k = 16, (iii) k = 
8

3
 (iv) k = 9, (v) k = 

3

2
, (vi) k = 

−8
3

;

9. (i) k = 16, (ii) k = –15, (iii) k = 2, (iv) k = 3, (v) k = 16, (vi) k = 
−9
4

@ ê̂gúk^ú - 1(b)
1.(i) (5, 3) (ii) (3,–2), (iii) (1,2), (iv) (2, –3), (v) (1, –1), (vi) (–b, a+b); 2. (i) (4, 1) (ii)

(2,1), (iii) (–
1

3
, –1),  (iv) (5, –3), (v) (0,0), (vi) 

bc

b a

ac

b a− −
F
HG

I
KJ, , 3.(i)(3, –2), (ii) (3, –1), (iii)

(–5, 
2

3
), (iv) (a2, b2), (v)(2, –3), (vi) (9,4) ; 4. (i) 

1

4

1

3
,FHG
I
KJ , (ii) 

41

25

68

41
,F

HG
I
KJ , (iii) (3, –1), (iv)

(3,4), (v) a b
ab

a b
+

−
+

F
HG

I
KJ,

2
, (vi) (a,b), (vii) (3,2), (viii) (2,3), (ix) (3,2), (x) (2,6), (xi) (18,6),

(xii) (a,b);  5.(i) –30, (ii) 7, (iii) –20, (iv) 
−13
20

;  6. (i) (1,1), (ii) (1,2), (iii) (1,1), (iv) (2,1)

@ ê̂gúk^ú - 1(c)

1.90, 47; 2. 4.5 ùi.cò.; 3. 88 a.ùi.cò.;  4. 24, 5. 63 aû 36; 6. 5 aû 3; 7. 37; 8. 12, 17; 9. 
7

9
,

10.
12

25
; 11. 

3

2
 Uuû, 1

2
 Uuû;  12. 36 ahð, 12 ahð ; 13. ù\÷Nðý 17 ùi.cò. I _âiÚ 9 ùi.cò.; 14. 20

\ò^ I 30 \ò^,  15. 12  \ò^ I 24 \ò^; 16. 6000 Uuû I 5250 Uuû; 17. 40 ahð I 10 ahð; 18. 253

a.cò.; 19. 20, 30; 20. 
2

7
.

@ ê̂gúk^ú - 2(a)

1.(i) cìk\ßd aûÉa I @bò^Ü ö (ii)  _âùb\K 1 @ùU ö
(iii)  cìk\ßde icÁò – b

a
(iv) cìk\ßde MêY`k c

a

(v) 1 I –1 cìk aògòÁ \ßòNûZ icúKeYUò x2 – 1 = 0

(vi) x2 = 0 icúKeYe cìk icû^ @U«ò ö
(vii) cìk\ßde icÁò 2

3
(viii)  cìk\ßde MêY`k � 1

3

2.(i) x2 + 2x – 15 = 0, (ii) m = –1    (iii) p = 3, (iv) c = 
1

4
  (v) k = – 16, (vi) 5, (vii) 2 6
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3. (i) a (ii) a (iii) b (iv) d (v) c (vi) b (vii) b

4. (i) –3  I 2 (ii) 4 I 
1

2
(iii) 

3

7
 I − 1

2
(iv) 

1

3
16 220+d i  I 1

3
16 220–d i

(v) –2p I 3q (vi) 
−4 3

3
 I −2 3 (vii) 

− +3 2

5
 I − −3 2

5
 (viii) 

−2b

a
 I −2

3

b

a

(ix) − ± −a a b2
4

2
 (x) –a,  (a – b)

5. (i) 2, 
3

4
(ii) 

1

2
, 2 (iii) 2 , 1 (iv) a, 

1

a
(v) − − −1

3

3

2
, (vi) –23, 

5

2

(vii) 
2

3

3

4
,
−

(viii) 2, 
−5
6

(ix) –
4

3
, 
7

5
(x) 8, –8

6.   k=3,  7. P= 4, 8.
15

4
, 9.

11

2
, 10. p=2, 12.

229

36
; 13. 2p, 14. m=

1

2
, 2;  16. x2–3x – 10 = 0

@ ê̂gúk^ú - 2(b)
1. (i) x2 – 2x + 1 = 0  (ii) y2 + y – 20 = 0            (iii) x2 – 18x + 72 = 0    (iv) 0, 1

(v) n2+n–240=0 (vi) x2–13x+28=0,

(vii) x2 – 7x = 0 Kò´û t = x + 9  ùjùf t2 – t – 12 = 0    (viii) x2–12x+32 =0

2. (i) 16  (ii) 
5

4
 Kò´û 4

5
     (iii) 5, 6 (iv) 11, 12    (v) 9, 42

3.   24  4. 12 5. 48 Kò´û 16       6. 5 ùi.cò.,  7. 15 ùi.cò., 8 ùi.cò.     8. 12

9. 18 cò., 12 cò. 10. 3 Kò.cò. _âZò N�û 11. 5 Kò.cò. / N�û 12. 100

13. 56 cò.                   14. 25 Kò.cò. N�û _âZò 15. 2.5 còUe 16. 24

17. (i) –6, 1 (ii) 27, 
25

147
, (iii) 

1

4

5

12
, ,    (iv) 

− −3

4

3

2
, ,  (v) ± ±2 3, , (vi) –1,  1

(vii) –1,3, 1± 2 ,  (viii) ± ±1
1

2
, ,  (ix) 2, 

1

2
,  (x) 

1

8
,  (xi) 

3

2
, –

5

2
   (xii)  3, –

3

2

(xiii) –4, 9,           (xiv) 1, –1, 
− ±2 13

3
 (xv) 0, 2 ,  (xvi) 8, (xvii) 6

@ ê̂gúk^ú - 3(a)

1.(i) 8, (ii) 14, (iii) 13, (iv) 3, (v) 2, (vi) 11, (vii) 0.4, (viii)6, (ix)0.5,, (x) –5; 2. (ii) (vi) Gaõ
(viii); 3. (ii) 7, (iii) d Gaõ (viii) 3; 4. (i) 10, 15, 20, 25, (ii) 9, 13, 17, 21, (iii) 7,9,11,13, (iv)
3, 1, –1, –3, (v) 2, –1, –4, –7; 5. (i) 3, 4.5, 5.5 (ii) 0, 6, 10, (iii) 55, 85, 105, (iv) 14, 26, 34;

6. (i) 7, 10, 13, (ii) –10, –12, –14, (iii) 3, –1, –5, (iv) 15, 20, 25, (v) 2, 
7

2
 ,5, (vi) −

− −1

2

3

2

5

2
, , ;

7. T: (a), (d), (e), (f), (i); 8.(a) 465, (b) 100, (c) 240, (d) –15, (e)21, (f) 89, (g) 312, (h) –

777, (i) –270, (j) –2800, (k) 
n

2
(n+1), (l) –26

2

3
; 9. (a) 210, (b) –493, (c) 1,3,5,7,9 (d)

5,8,11,5795, (e) 3575, (f) 
n

2
(1–3n), (g) 29, (h) 21, (i) 5, (j) 102; 10. (i)(a) 5565, (b) 4071,
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(c) 18648; (ii) (a) 210, (b) 1275, (iii) 3159, (iv) 2450, (v) 5625; 11. 6 aû 12; 12.(i) 4.6,8 aû
8,6,4, (ii) 3,5,7,9,11, 13 aû 13, 11, 9, 7, 5, 3; 13. 5,7,9 aû 9,7, 5; 15. 950; 16. 13267;

17. 6,5,4; 18. 3, 5, 7 aû 7,5,3; 19. 1,3,5,7 aû 7,5,3,1;

@ ê̂gúk^ú - 3(b)

1.(a) 
1

15
, (b) 

1

12
, (c) 

1

n
, (d) 

1

1n +
, (e) 7, (f) 3 (g) a (h)15; 2. (a) 

20

11
, (b) 

16

105
;

3.(a) 5n2+40n+60, (b) n(n+1)(n2+3n+1), (c) 
2 9 4

6

3 2n n n+ +
, 3080, (d) n2+2n,

2 9 7

6

3 2n n n+ +
, 495; 4.(a) 

1

6
n (n+1)(4n–1), (b) 

1

3
(4n2+6n–1) (c) 3n(n+1)(n+3)

(d)
n n n( )( )+ +1 2 1

6
 (e) 

1

2
n(6n2–3n–1) (f) 

2

3
n(n+1) (2n+1) (g) 

1

2
n2(n+1) (h) 

1

12
n(n+1)2

(n+2); 5.(i)21 (ii) 19 I 23; 6.(i)20 I 28, (ii) 18, 24 I 30;  7.(i) 
58

3
 I 98

3
, (ii) 14, 22, 30 I

38; 8.(i) 20, 35 I 50, (ii) 15, 25, 35,45 I 55; 9. 11; 10. –4, –1, 2, 5 Kò´û 5, 2, –1, –4

@ ê̂gúk^ú - 4(a)

1.(i) 0, (ii) 1, (iii) 
1

2
, (iv) 0.38, (v) 

3

4
, (vi) 1, (vii) 0.95; 2. 

8

15

7

15
, ; 3. 

1

3

2

3
, ; 4. 0; 5. 

3

5
;

6.
3

4

1

4
, , icÁò 1; 7. 

5

8

3

8
, ; 8. (i) 

2

9
 (ii) 

1

3
 (iii) 

4

9
; 9.(i) 

1

4
 (ii) 

2

3
 (iii) 

7

12
; 10. (i) 

4

5
 (ii) 

1

5

@ ê̂gúk^ú - 4(b)

1. VòKþ Cqò; (i) (vi)(viii)(ix); 2. 
1

4
; 3. (i) 

1

2
 ,  (ii) 

1

3
, (iii) 

2

3
, (iv) 

5

6
, (v) 1, (vi) 0; 4. 

1

5
; 5. 

2

5
;

6.
1

2
; 7. 

1

2
; 8. 

5

6
;  9.(i) 

3

4
 (ii) 

1

4
 (iii) 

3

4
, (iv) 

1

4
; 10. (i) 

1

8
 (ii) 

1

2
, (iii) 

7

8
, (iv) 

1

8
,(iv) 

1

8
;

11. (i) 
5

36
 (ii) 

1

12
, (iii) 

1

18
 (iv) 

1

6
 (v) 

11

36
 (vi) 

1

12
; 12. 0.9, 0.6; 13. (i) 

3

4
 (ii) 

3

8
 (iii) 

3

4

(iv)
7

8
; 14. 

1

2
; 15. 

1

2
; 16. 

5

6

@ ê̂gúk^ú - 5(a)

1. T - (i) (ii) (iii) (vi)(viii); 2. (i) (B) 60, (ii) (B) 10
1

2
 (iii) (A) 

n − 1

2
(iv) (c) n +1) (v)

(B) n, (vi) (D) m + 2 (vii) (C) 4m (viii) (D) (M –x) (ix) (B) 
M

5
 (x) (B)

12 10a b

a b

+
+   (xi) (C)

1000 (xii) (C) 12 (xiii) (A) 0 (xiv) (B) x + 4 (xv) (C) 6.5

3. 42.4,  4. 29.2, 5. 4.17 gm , 6. 30, 8. 49.6; 9. 103.5, 10. 12.24, 11. 151, 10. 43, 12.
49.6, 13(i). 16, 14. f

1
 = 28, f

2
 = 24, 15. 40,  16.  n = 12, m = 10
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@ ê̂gúk^ú - 5(b)

1. T - (ii) (v); 2. (i) 7 (ii) 61.5 (iii) 9, (iv) 29; 3.(i) 14, (ii) 4, (iii)34.3;  4. 93.3; 5. 26.25;
6. 28; 7. 7; 8. 25; 9. 36, 8; 10. 30.0 _âûd, 11. 15, 10, 12. (i) 52.2 (ii) 140

@ ê̂gúk^ú - 5(c)

1.T : (i);  2. (i) 9, (ii) 10,11, 3. 122, 4. 7, 5. (i) 8, (ii) MeòÂK 6. 5;

@ ê̂gúk^ú - 6(a)

1. (i) 5, (ii) 6,  (iii) 10,  (iv) 2  (v) 10 , (vi) 2 2 2a b+ ; 2. (i) (iii) Gaõ (iv) cìk aò¦êVûeê
ic\ìea�ðú ö 8. 4; 9.6  Kò´û  –2;  13(2,0); 15. (2,3+2 3 )

@ ê̂gúk^ú - 6(b)

1. (i) –2, (ii) 
1

2

1

2
,FHG
I
KJ ,  (iii) (–2, –3),  (iv) 

2

3

4

3
,FHG
I
KJ ; 2.(i) (2, 1), (ii) 

3

2

3

2
,FHG
I
KJ , (iii) 

5

12

5

12
,F

HG
I
KJ ,

(iv) −
−F

HG
I
KJ2

3

2
, , (v) 1

3

2
,
−F

HG
I
KJ , (vi) 

a c b d+ +F
HG

I
KJ2 2

, , (vii) −
−F

HG
I
KJ

5

2

3

2
, , (viii) 

a t t( )
1 2

2

+
, a(t

1
+t

2
); 3. (i) h

= – 4, k = 5, (ii) h = –7, k = 1, (iiii) h = –4, k = 1, (iv) h = − 1

4
, k = 

5

4
; 4. ( –2, –3); 5. (–4,0);

6. (1, –3); 7. x = 10, y = –7; 8. 
7

5

18

5
,FHG
I
KJ ; 9. 1

9

7
,−FHG
I
KJ ; 10. k = 15; 12. h = –10, k = 4; 13.

c(4,0); 15(4, –
5

2
) 16. (3, 4), (5, 3); 20. (i) B(–a, 0), c(0,3a ) (ii) 2a, (iii) 3a  (iv) 0

3

3
,

aF
HG

I
KJ

@ ê̂gúk^ú - 6(c)

1. (i) 0, (ii) 2,  (iii) 0,  (iv) 3 (v)1; 2. (i)
5

2
 (ii)

1

2
 (iii) 18, (iv) 10.5, (v)14; 4.3; 5.8; 6.4;

7. 5; 8. 2x –y = 1; 9. 11.5 aMð GKK; 10. 32.5 aMð GKK; 11. B(–3, –5), C(5,3), 8 aMð GKK;

12.  0.6; 13. 0 Kò´û 1; 14. 2; 17. –7  Kò´û 1  û
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