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_âùZýK _âgÜe cìfý 1 ^´eö 5 x (1 x 5) = 25
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GjûKê _û*Uò bûMùe aòbq Keû ~ûAQòö
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_â[c @¤ûd

iek ijicúKeY
(LINEAR SIMULTANEOUS EQUATIONS)

cêLý aòhdaÉê :

1. iekicúKeY :

GK @mûZ eûgò x ùe iek icúKeYe iû]ûeY eì_ : ax + b = 0, ù~CñVò a  0  ö G icúKeYUòe

ùMûUòG icû]û^ @[ûðZþ ùMûUòG cìk aû aúR (root) [ûG ö Cq icúKeYeê _ûAaû,  x = –
b

a

a�ðcû^ \êA @mûZ eûgò  x I y aògòÁ ùMûUòG iek GKNûZú icúKeYe iû]ûeY eì_ aòhdùe
@ûùfûP^û Keòaû ö iû]ûeY eì_Uò ùjfû : ax + by + c = 0  ù~CñVûùe  a I b ~[ûKâùc  x I y e ijM
I  c GK ]îaK eûgò ö a, b I c _âùZýK aûÉa iõLýû ö cù^eLòaûKê ùja ù~, a2 + b2  0 @[ðûZþ a I
b ijM \ßd GK iùw 0 (gì̂ ) ij icû^ ^êjñ«ò ö

2. \êA @mûZ eûgò i´kòZ ij icúKeY :

\êA @mûZ eûgò i´kòZ GK icúKeYe ^cê̂ û ^òcÜùe _â\� :

(i)  2x+y = 5

 \êAUò eae I ùMûUòG ù_^þiòfþe ùcûU \ûcþ 5 Uuû ö Gjò_eò GK Cqòe MûYòZòK _eò_âKûg ùjCQò
C_ùeûq icúKeY ö

ùMûUòG eaee \ûcþ x Uuû, ùMûUòG ù_^þiòfþe \ûc y Uuû Gaõ \êAUò eae I ùMûUòG ù_^þiòfþe
ùcûUþ \ûcþ 5 Uuþû ùjùf, @ûùc C_ùeûq icúKeYUò _ûAaû ö

x I y e cìfý K’Y ùjûA_ûùe ù\Lòaû ö

2x + y = 5

x e cû^ fûMò 1 ù^ùf _ûAaû

2 ¨ 1 + y = 5

 2 + y = 5
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 y = 5 – 2

 y = 3

 @[ûðZþ x = 1  ùjùf, y = 3

ùijò_eò, x e cû^ 2 ù^ùf, _ûAaû y = 1

x e cû^ 3 ù^ùf, _ûAaû y = –1

Gjò_eò x I y fûMò @ie«ò ù~ûWÿû còkòa ö

^òùR @ûC Pûeòù~ûWÿû cû^ ^ò‰ðd KeòaûKê ùPÁû Ke ö

@ûùc ù\Lòùf :

\êA @mûZ eûgò i´kòZ ùMûUòG icúKeYeê @mûZ eûgò\ßd fûMò ùKøYiò ̂ òŸòðÁ ù~ûWÿûcû^ còkê^ûjó ö

x I y @mûZ eûgò i´kòZ @^ý GK icúKeY ù^aû ö

(ii) x + 2y = 1

 GVûùe c¤ _ìaðbkò x I y fûMò @iõLý ù~ûWÿûcû^ còkòa ö ùKùZK ù~ûWÿûcû^ ^ò‰ðd Keû~ûA
iêaò]û fûMò GK iûeYúùe Zùk ùfLû~ûAQò ö

icúKeY (ii) x + 2y = 1 eê _âû¯ x I y e cû^ :

x 1 2 3 –1 –2

y 0 –½ –1 1 1½ @ûjêeò @ù^K ù~ûWÿû i¸a ö

icúKeY  (i) 2x + y = 5  eê _âû¯ x I y e cû^ :

x 1 2 3 –1 –2

y 3 1 –1 7 9 @ûjêeò @ù^K ù~ûWÿû i¸a ö

Cbd icúKeYe cû^-iûeYúKê ù\Lòùf, ùMûUòG K[û ù\Lòaû, Zûjû ùjfû -

Cbd iûeYúùe x= 3 I y = –1 ejòQò ö Cbd icúKeYeê @ûC ù~ùZ ù~ûWÿû cû^ ̂ ò‰ðd Kùf c¤
Cbd fûMò @^ý ùKøYiò iû]ûeY cû^ còkòa ^ûjó ö

iò¡û« : \êA @mûZ eûgò i´kòZ \êAUò icúKeYeê @mûZ eûgò\ßde fûMò ̂ òŸðòÁ cû^ còkò[ûG ö

GYê \êAUò @mûZ eûgò i´kòZ \êAUò icúKeYeKê @ûùc ijicúKeY Kjò[ûC Gaõ ùi \êAUòKê
icû]û^ Keò @mûZ eûgòe ^òŸòðÁ cû^ ̂ ò‰d Keò[ûC ö x I y @mûZeûgò aògòÁ GKNûZú ij icúKeYe
ùf÷LòK icû]û^ _ûAñ \êAUò iek icúKeYe @ûagýKZû _Wÿò[ûG ö
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3. ij-icúKeY\ßde RýûcòZòK _eò_âKûg :
cù^Ke \� GKNûZú ij icúKeY \ßd a

1
x + b

1
y + c

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

a
2
x + b

2
y + c

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

ù~CñVûùe a b1
2

1
2 0   Gaõ a b2

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 (i) I (ii) e ùfLPòZâ (ù~Cñ MêWÿòK xy- icZk ùe ùMûUòG ùMûUòG iekùeLû)
~[ûKâùc L

1
 I L

2 
ö GjûKê iõùl_ùe ùfLòaû -

L
1
 : a

1
x + b

1
y + c

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

Gaõ L
2
 : a

2
x + b

2
y + c

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

@ ê̂¤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 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     PòZâ -2   PòZâ -3

PòZâ -1 : 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 () @[ûðZþ x =  I y =  \ßûeû Cbd icúKeY (i) I

(ii) iò¡ jê@«ò ö @ZGa (i) I (ii) e ùKak ùMûUòG (@^^ý) icû]û^ ejòa ö

PòZâ -2:   L
1
 I L

2
 iekùeLû \ßd GK I @bò^Ü ö ùZYê ùicû^ue iû]ûeY aò¦ê @iõLý ö @ZGa

G ùlZâùe icúKeY \ßde @iõLý icû]û^ i¸a ö

PòZâ -3 :  L
1
 I L

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

^ûjó ö @ZGa ij icûKeY\ßd \ßûeû iìPòZ iek ùeLû \êAUò icû«e ùjùf, ij icúKeY \ßde
icû]û^ i¸a ̂ êùjñ ö

4. ùfLPòZâ \ßûeû ijicúKeY\ßde icû]û^ :

ùMûUòG iekicúKeYe ùfLPòZâ Kò_eò @u^ Keû~ûG ùi aòhdùe ^ac ùgâYúùe @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 aêSòaû ö

L
2

L
1

X

Y

O

L
1
 I L

2

X

Y

O

L
2

L
1

X

Y

O

P()
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C\ûjeY - 1 : ùfLPòZâ @u^ Keò ^òcÜfòLôZ ij icúKeY \ßde icû]û^ Ke ö

x + y – 4 = 0   ............ (i) x – y  = 0  ............ (ii)

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

x + y – 4 = 0  y = 4–x x 0 2

y 4 2

Gaõ x – y  = 0  y = x x 0 2

y 0 2

icúKeY (i) ùe  x e cû^ 0 I 2 _ûAñ  y e @û^êiwòK cû^ \� ùUaêfùe \ò@û~ûAQò ö

P
1
 I P

2
 aò¦ê \ßde iÚû^ûu ~[ûKâùc (0,4) I (2,2) @ùU ö

ùijò_eò icúKeY (ii) ùe  x e cû^ 0 I 2 _ûAñ  y e @û^êiwòK cû^ \� ùUaêfùe \ò@û~ûAQò ö

 Q
1
 I Q

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

GVûùe L
1 
I L

2
 iekùeLû \ßd _eÆeKê P(2,2) aò¦êùe ùQ\ KeêQ«ò ö

 x = 2 I y = 2 Cq ijicúKeY\ßde icû]û^ @ùU ö

C\ûjeY - 2 : ̂ 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  y = 3 – x   .......... (i)

2x + 2y – 6 = 0 2y = 6 – 2x y = 3 – x .............(ii)

P(2,2)

L
2

L
1

Y

Y/

X/ X
O

1 2 3 4

1

2

3

4

L
1
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GVûùe 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 ùicû^ue iû]ûeY aò¦ê
cû^u iõLýû @iõLý ö

 \� ij icúKeY \ßde @^^ý icû]û^ i¸a ^êùjñ ö

(b) \� icúKeY \ßd
x + y – 3 = 0  y = 3 – x ........ (i)

x + y – 5 = 0  y = 5 – x ........ (ii)

ùfLKûMRùe iÚû^ûu @l ù^A \� aò¦êMêWÿòK iõiÚû_^ Keò
Gjò iekùeLû \ßd L

1 
I L

2
 @u^ Kùf Zûjû _eÆe icû«e ùjaö

GYê ùicû^ue ùKøYiò iû]ûeY aò¦ê (ùQ\aò¦ê i¸a ^êùjñ) ö
iêZeûõ _â\� ijicúKeY \ßde ùKøYiò icû]û^ ̂ ûjó ö

5.  ijicúKeY\ßde icû]û^ _ûAñ i�ð :
C_ùeûq ùfLPòZâ Zòù^ûUòKê @^ê¤û^ Keò @ûùc Gjò iò¡û«ùe C_^úZ ùjfê ù~, \êAUò iekùeLû

_eÆeKê ùMûUòG aò¦êùe ùQ\ Kùf, ùMûUòG icû]û^ ejòa ö @iõLý aò¦êùe ùQ\ Kùf (iekùeLû \ßd
GK I @bò̂ Ü ùjùf) @iõLý icû]û^ ejòa ö Kò«ê iekùeLû\ßd _eÆeKê @ûù\ø ùQ\ ̂  Kùf (iekùeLû
\ßd _eÆe icû«e ùjùf) @ûù\ø icû]û^ ejòa ̂ jûó ö GYê ù~Cñ ijicúKeY\ßde icû]û^ @Qò ZûjûKê
iwZ icúKeY ö ù~Cñ ij icúKeY \ßde icû]û^ ̂ ûjó ZûjûKê @iwZ icúKeY Kêjû~ûG ö

_ê^½ iõMZ icúKeY _êYò \êA _âKûee ö ùMûUòG iõMZ I ÊZª (~ûjûe ùKak ùMûUòG icû]û^
@Qò ö ö @^ýUò iwZ I ^òbðegúk ~ûjûe @iõLý icû]û^ @Qò ö

Y

Y/

X/ X

O

(0,3)

(3,0)

1 2 3
1

2

3

 x   0    3

y   3    0 ........ (i)

 x   0    5

y   5    0 ........ (ii)

(0,5)

(0,3)

(3,0) (5,0)

L
2

L
1

X/ XO

Y

Y/
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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 gì̂  ^êjñ«ò ö

C\ûjeY -1 ùe @ûùc ù\Lòùf ù~ ijicúKeY \ßde @^^ý icû]û^ còkê@Qò ö
GVûùe a

1
 = 1, b

1
 = 1, c

1
 = – 4  Gaõ  a

2
 = 1, b

2
 = –1, c

2
 = 0


a

a
1

2

1

1
  I  

b

b
1

2

1

1


–    
a

a

b

b
1

2

1

2



ùijò_eò C\ûjeY - 2(a) ùe @ûùc ù\Lôùf ù~,
a

1
 = 1, b

1
 = 1, c

1
 = – 3  Gaõ  a

2
 = 2, b

2
 = 2, c

2
 = –6

GVûùe 
a

a
1

2

1

2
 , 

b

b
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^[ôôfû ùaùk @iõLý icû]û^ i¸a ö
C\ûjeY 2(b) ùe @ûùc ù\Lòùf ù~,  a

1
 = 1,  b

1
 = 1,  c

1
= –3  Gaõ 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 \� icúKeY \ßde ùKøYiò icû]û^ i¸a ̂ êùjñ KûeY ùfLPòZâ \ßd

icû«e @U«ò ö
6. icû]û^e i�ûðakú :

                         a
1
x + b

1
y + c

1
 = 0,  a

2
x + b

2
y + c

2
 = 0 e eì_ùeL :

iõMZ @iõMZ
(icû]û^ @Qò) (icû]û^ ̂ ûjó)

iõMZ I ÊZª iõMZ I ^òbðegúk
(ùMûUòG icû]û^ @Qò) (@iõLý icû]û^ @Qò)

i�ð : 
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
 

@ûi Gjò i�ûðakúe _âùdûM aòhdùe @]ôK RûYòaû :
C\ûjeY - 3 : kx+my+4 =0 I 2x+y+1 = 0 ij icúKeY\ßd @iwZþ ùjùf k:m e cû^ ùKùZ?

icû]û^ :  GVûùe a
1
 = k, b

1
 = m, c

1
 = 4

a
2
 = 2, b

2
 = 1, c

2
 = 1
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\� @Qò icúKeY\ßd @iwZ

a

a

b

b

c

c
1

2

1

2

1

2
   

k m k

m2 1

4

1

2

1
   

  k : m = 2 : 1 (C�e)
C\ûjeY - 4 : t e ùKCñ cû^ _ûAñ iek icúKeY\ßd tx + 2y = 0, 3x + ty = 0 e @iõLý

icû]û^ i¸a?
icû]û^ : GVûùe a

1
 = t, b

1
 = 2, c

1
 = 0  Gaõ a

2
 = 3, b

2
 = t, c

2
 = 0

icúKeY\ßde @iõLý icû]û^ @Qò (\�)


a

a

b

b

c

c
1

2

1

2

1

2
   

t

t3

2 0

0
   t2 = 6

 t =   6  (C�e)
C\ûjeY - 5 :  k e ùKCñ cû^ _ûAñ x – 2y – 3 = 0, 3x +ky –1 = 0 ij icúKeY\ßde @^^ý

icû]û^ i¸a ?
icû]û^ : GVûùe a

1
 = 1, b

1
 = –2, c

1
 = – 3  Gaõ a

2
 = 3, b

2
 = k, c

2
 = –1

\� @Qò icúKeY \ßde @^^ý icû]û^ i¸a ö


a

a

b

b
1

2

1

2
 

1

3

2



k

 k  –6

C\ûjeY - 6 : k e ùKCñ cìfý _ûAñ x + 2y – 5 =0,  8x + ky –10 = 0 ijicúKeY \ßd @iwZ
ùjùa?

icû]û^ : GVûùe a
1
 = 1, b

1
 = 2, c

1
 = – 5  Gaõ a

2
 = 8, b

2
 = k, c

2
 = –10

\� @Qò ù~ icúKeY \ßd @iwZ ùjùa ö


a

a

b

b

c

c k
1

2

1

2

1

2

1

8

2 5

10
    



 k = 16  (C�e)

C\ûjeY - 7 : t e ùKCñ cû^ _ûAñ (1, 1), tx – 2y – 10 = 0 e @^ýZc icû]û^ ùja ?
icû]û^ : tx – 2y – 10 = 0  icúKeYUòe icû]û^ (1, 1) (\�)
@[ûðZ x = 1 I y = 1

icúKeYùe x I y e cû^ aiûAùf,
t ¨ 1 –  2 ¨ 1 – 10 = 0

 t –  2 – 10 = 0

 t –  12 = 0 t = 12  (C�e)
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C\ûjeY - 8 : k e ùKCñ cìfý _ûAñ kx + 3y – (k – 3) = 0  I 12x + ky – k = 0 ij icúKeY \ßde
@iõLý icû]û^ i¸a ?.

icû]û^ : 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

k

k

k

k
1

2

1

2

1

2 12

3 3
    

 



( )

_â[c icû^Zûeê   k2 = 12 ¨ 3 = 36 k = 6  ......................(i)

\ßòZúd icû^Zûeê  –3k = – k(k–3) –3k = –k2 + 3k

k2 –6x = 0  k (k – 6) = 0

k = 0  Kò´û  k = 6 ......................(ii)

(i) I (ii) eê Gjû iêÆÁ ù~ k = 6 ùjùf \� ij icúKeY \ßde @iõLý icû]û^ ùja ö(C�e)
7. ij icúKeY\ßde aúRMûYòZòK icû]û^ :

cù^Ke \� ij icúKeY\ßd iwZ I ißZªö

a
1
x + b

1
y + c

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

a
2
x + b

2
y + c

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

G \êA icúKeYe icû]û^ aúRMûYòZòK _âYûkú Kò́ û ùfLPòZâ _âYûkúùe Keû~ûA _ûeòaö

@ûùc _ìaðeê ùfLPòZâ _âYûkú i´§ùe @ûùfûP^û Keò[ôùf ö a�ðcû^ @ûùc aúRMûYòZòK _âYûkúùe

Kò_eò icû]û^ Keû~òa ùijò aòhdùe @ûùfûP^û  Keòaûö

(i) _âZòKÌ^ _¡Zò (Method of Substitution) :

_â[c ùiû_û^ : Gjò _âYûkúùe \� icúKeY (i) I (ii) eê ù~ùKøYiòUòKê ù^A ùi[ôùe x Kê y

cû¤cùe Kò´û y Kê x cû¤cùe _âKûg Keû~ûGö

\ßòZúd ùiû_û^ : _ea�ðú ùiû_û^ùe x aû y e cû^Kê ù~ùKøYiò ùMûUòG icúKeYùe _âùdûM

Kùf, @^ýUòe cû^ c¤ _ûA _ûeòa ö

C\ûjeY - 3 :  icû]û^ Ke : 2x – y – 5 = 0,  x + 3y – 9 = 0

icû]û^ : GVûùe \� ij icúKeY\ßd

2x  – y – 5 = 0 .......................(i)

x + 3y – 9 = 0 .......................(ii)

icúKeY (i)Kê aòPûe Keò y Kê x cû¤cùe _âKûg Keû~ûCö

... – y = –2x +5   y = 2x – 5 .......................(iii)

[ 8 ]
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(ii) I (iii)eê x + 3 (2x – 5) – 9 = 0

  x + 6x – 15 – 9 = 0

  7x – 24 = 0    7x  = 24   x = 
24

7

icúKeY (i)ùe x = 
24

7
 iõiÚû_^Kùf _ûAaû

 2
24

7

F
HG
I
KJ  – y – 5 = 0   – y = 5 – 

48

7

13

7
 

... y = 
13

7

... ^òù‰ðd icû]û^ (x, y) = 
24

7

13

7
,

F
HG
I
KJ (C�e)

(ii) @_iûeY _¡Zò (Method of Elimination) :

a
1
x + b

1
y + c

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

a
2
x + b

2
y + c

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

_â[c ùiû_û^ : Gjò _¡Zòùe _â\� icúKeY (i) I (ii)eê x Kê Kò´û y Kê @_iûeY Keû~ûA[ûGö
cù^Ke @ûùc x Kê @_iûeY Keòaûö icúKeY (i)ùe xe ijMKê icúKeY (ii)e Cbd _ûgßðùe
MêY^Kùf Gaõ icúKeY (ii)ùe xe ijMKê icúKeY (i)e Cbd _ûgßðùe MêY^ Kùf _ûAaû ö
_eòa�òðZ icúKeY \ßdùe xe ijM icû^ ùja ö
\ßòZúd ùiû_û^ : a�ðcû^ icúKeY x Kê @_iûeY Keò y e cû^ _ûAaû ö
ZéZúd ùiû_û^ : y e cû^Kê ù~ùKøYiò GK icúKeYùe _âùdûM Keò x e cû^ _ûA _ûeòaû ö

ùijò_eò \� icúKeY \ßdeê y @_iûeY Keò x e cû^ _ûA _ûeòaû ö

C\ûjeY - 9 :

icû]û^ Ke : 2x – y – 5 = 0,  x + 3y – 9 = 0

icû]û^ : GVûùe \� ij icúKeY\ßd

2x  – y – 5 = 0 .......................(i)

x + 3y – 9 = 0 .......................(ii)

_â[c I \ßòZúd ùiû_û^ :
(i) × 1  2x – y – 5 = 0

(ii)× 2  2x + 6y – 18 = 0

      – – +

     –7y +13 = 0

   y = 





13

7

13

7

[ 9 ]
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ZéZúd ùiû_û^ : y e cû^ icúKeY (i) ùe iõiÚû_^ Kùf, @ûùc _ûAaû,

x + 3
13

7

F
HG
I
KJ  – 9 = 0    x + 

39

7
 – 9 = 0

  x + 
39 63

7


 = 0     x – 

24

7
 = 0    x = 

24

7

... ^òù‰ðd icû]û^ (x, y) = 
24

7

13

7
,

F
HG

I
KJ (C�e)

(iii) aRâ MêY^ (Cross Multiplication) :

a
1
x + b

1
y + c

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

a
2
x + b

2
y + c

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

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

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




 ........(iii)

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

_âKûg Keò_ûeòaû ö ~[û :

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







 .....................(iv)

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 (iv)ùe _â\� CqòKê aRâMêY^ Kêjû~ûGö GjûKê ijRùe cù^ eLôaû _ûAñ ò̂cÜfòLôZ

_¡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
 

GVûùe flý Keòaû 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 Keòùja ö

\âÁaý :

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

b
1
     c

1
     a

1

      c
2
     a

2
     b

2
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(1) 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 - 10 :

icû]û^ Ke : 2x – y –5 = 0, x + 3y – 9 = 0

icû]û^ : \� ijicúKeY \ßd,

2x – y – 5 = 0 .....(i)

x + 3y – 9 = 0 .....(ii)

GVûùe a
1
 = 2, b

1
 = –1, c

1
 = – 5

a
2
 = 1, b

2
 = 3, c

2
 = – 9

 GVûùe flýKe 2 × 3 – 1 × (–1) = 6 + 1 = 7   0 ùZYê aRâMêY^ _¡Zòùe icû]û^ i¸aö

aRâ MêY^ iìZâ :  
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






iìZâ _âùdûM Kùf,
x y

( )( ) ( ) ( ) ( ) ( )   


  


  1 9 3 5 5 1 9 2

1

2 3 1 1


x y

9 15 5 18

1

6 1

 




  
x y

24 13

1

7
 

 
x

24

1

7
   x = 

24

7
 Gaõ 

y

13

1

7
   y = 

13

7

 ^òù‰ðd icû]û^ (x, y) = 
24

7

13

7
,

F
HG
I
KJ ö (C�e)

8. @Y iekùeLúd ijicúKeY :

G _~ðý« @ûùc iekùeLúd ijicúKeY a
r
x + b

r
y + c

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

icû]û^ iµKðùe @ûùfûP^û KeòùQö @ù^K ij icúKeY ~ûjûKò GKNûZú ^êùjñ, ùicû^uê

@ûagýKúd _eòa�ð̂  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

^òŸòðÁ ùlZâùe G_eò Keû~ûA _ûeòaö

C\ûjeY - 11 :

icû]û^ Ke : 4x + 6y = 3xy,   3x + 9y = 11xy (x  0, y  0)

icû]û^ : flý Ke ù~ \� ijicúKeY\ßd GKNûZú ê̂jñ«òö Kò«ê Cbd icúKeYe \êA

_ûgßðKê xy \ßûeû bûMKùf ( x  0 I y  0 ùZùa xy  0)
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4 6

y x
  = 3,  

8 9

y x
  =  5

cù^Ke 
1

x
 = a  I 

1

y
= b

 4b + 6a = 3 ....(i)

8b + 9a = 5 ....(ii)

(i) × 2  8b + 12a = 6

(ii)× 1  8b + 9a = 5

      – – –

     3a =  1

   a = 
1

3


1 1

3x
  x = 3

icúKeY (i) ùe a = 
1

3
 ù^ùf, @ûùc _ûAaû

8b + 12 ¨ 
1

3
 = 6

  8b + 4 = 6    8b = 2

  b = 
2

8

1

4
  

1 1

4y
    y = 4

 (x, y) = (3, 4) (C�e)
(aò.\â: @^ý ù~ ùKøYiò _âYûkúùe icû]û^ i¸a ö)
C\ûjeY - 12 : icû]û^ Ke : 6x + 5y = 7x + 3y + 1 = 2 (x + 6y – 1)

icû]û^ : 6x + 5y = 7x + 3y + 1

  7x – 6x + 3y – 5y + 1 = 0

  x – 2y = –1 .....(i)

_ê^½ - 6x + 5y = 2 (x + 6y – 1)

  6x + 5y = 2x + 12y – 2

  6x – 2x + 5y – 12y = –2

  4x – 7y = –2 ......(ii)

(i) × 4  4x – 8y= –4

(ii)× 1  4x – 7y = –2

      – + +

   –y = –2

     y = 2
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y = 2 icúKeY (i) ùe iõiÚû_^ Kùf,
x – 2 ¨ 2 = –1

  x = – 1 + 4 = 3

 (x, y) = (3, 2) (C�e)

9.  aòùgh @ûùfûP^û :

cûUòâKè (Matrix) : \� PòZâUòKê aòPûe Ke : A 
F
HG
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 AKê GK 2 x 2 cûUòâKè (Matrix) Kêjû~ûG ö @ûùc c¤ 3 x 3, 4 x 4 cûUòâKè ùfLò_ûeòaû ö

aMð cûUòâKè : ù~Cñ cûUâòKè ùe ]ûWÿòiõLýû ij É¸iõLýû icû^ [ûG ö

WòUecò̂ û�þ (determinant)  : _âZò aMð cûUòâKè ij ùMûUòG ^òŸòðÁ iõLýû iõ_éq I GjûKê

aMð cûUâòKèe WòUecò̂ û�þ (Determinant) Kêjû~ûG ö ~\ò cûUâòKè A
a b

c d

F
HG
I
KJ  jêG ùZùa Gjûe

WòUeþcò̂ û�þ I A I = 
a b

c d
 = ad – bc

C\ûjeY Êeì_, A 
F
HG
I
KJ

5 7

2 1
 ùjùf I A  I = 

5 7

2 1
 = 5 x 1 – 7 x 2 = 5 –14 = –9

 ùijò_eò,
2 5

6 0
 = 2 x 0 – 6 x 5 = 0 – 30 = –30

2 1

3 2


 = 2 x 2 – 3 x (– 1) = 4 + 3 = 7

a�ðcû^ flý Ke :

a
1
x + b

1
y + c

1
 = 0   a

1
x + b

1
y = – c

1
  Gaõ

a
2
x + b

2
y + c

2
 = 0   a

2
x + b

2
y = – c

2

a
1
, b

1
, –c

1
,  a

2
, b

2
, –c

2
 iõLýûMêWÿòKê ù^A ^òcÜ Zò̂ òùMûUò WòUecò^û� () _ûAaû

~[û :  
x 
 

y

ù~CñVûùe,

 
a b

a b
1 1

2 2

,   x
c b

c b




1 1

2 2
    [e _â[c É¸Kê ]îaK É¸ \ßûeû a\kûAùf]

y
a c

a c





1 1

2 2
                          [e \ßòZúd É¸Kê ]îaK É¸ \ßûeû a\kûAùf]
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a�ðcû^ Gjò   
x 
 

y 
e cû^Kê ù^A Kâûce (Cramer)u ^òdc @^êiûùe x I y e cû^

^ò‰ðd Keò_ûeòaû ö

    x = 



x , y = 





y
  (ù~CñVûùe  0 )

cù^eL aRâMêY^ iìZâ jó Cramer’s Rule e @^ýeì_ ö
Gùa @ûi ùKùZMêWÿòG C\ûjeY @ûùfûP^û Keòaû ö

C\ûjeY - 13 :

Cramer u ̂ òdc _âùdûM Keò ̂ òcÜ ijicúKeY \ßde icû]û^ Ke ö

2x + 3y = 5  I   3x + y = 4

icû]û^ :       2x + 3y = 5 ......(i)

     3x + y = 4 .....(ii)

GVûùe 
2 3

3 1
= 2 x 1 – 3 x 3 = 2 – 9 = –7    0


x


5 3

4 1
= 5 x 1 – 4 x 3 = 5 – 12 = –7


y


2 5

3 4
= 2 x 4 – 3 x 5 = 8 – 15 = – 7

 x = 



x = 





7

7
= 1,     y = 





y
= 




7

7
 = 1

 ^òù‰ðd icû]û^ : (x, y) = (1, 1)          (C�e)

C\ûjeY - 14 :

(a) x + 2y = –1 I  2x –3y = 12  icúKeY\ßde 
x
e cû^ ùKùZ?

(b) x + 2y + 1 = 0  I  2x –3y – 12 = 0  icúKeY\ßde 
y
e cû^ ùKùZ?

icû]û^ : (a) x + 2y = –1 I  2x –3y = 12  icúKeY\ßdeê @ûùc _ûAaû


x






1 2

12 3
= (–1) x (–3) – 12 x 2 = 3 – 24 = –21 (C�e)

(b) x + 2y + 1 = 0   x + 2y = –1 ............ (i)

Gaõ 2x – 3y –12 = 0   2x – 3y = 12 ............ (ii)


y


1 1

2 12


= 1 x 12 – 2 x (–1) = 12 + 2 = 14 (C�e)
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 10.  _ûUúMYòZ _âgÜe icû]û^ùe _âùdûM :

GK @mûZ eûgò aògòÁ GKNûZú icúKeYe _âùdûM Keò @ù^K _ûUúMYòZ _âgÜcû^u icû]û^
ijRùe KeòùQ ö ùijò_eò \êA @mûZ eûgòaògòÁ GKNûZú ij icúKeYe _âùdûMùe RUòk _ûUúMYòZ
_âgÜcû^u ijR icû]û^ Kò_eò Keò_ûeòaû, Zûjû ùKùZK C\ûjeY MêWòK cû¤cùe @ûùfûP^û Keòaû ö

C\ûjeY - 15 : \êAUò iõLýûc¤eê _â[cUòe 3 MêYeê \ßòZúdUòe 2 MêY aòùdûM Kùf aòùdûM ̀ k
2 jêG Gaõ \ßòZúdUòùe 7 ù~ûMKùf ù~ûM`k _â[cUòe 2 MêY jêG ö iõLýû\êAUò ^ò‰ðdKe ö

icû]û^ : cù^Ke iõLýûu \ßd = x I y
_âgÜû^ê~ûdú              3x – 2y = 2 ............(i)

   y + 7 = 2x  aû, 2x – y = 7 .............(ii)

(i) × 1  3x – 2y= 2

(ii)× 2  4x – 2y = 14

      – + –

   –x = –12

     x = 12

icúKeY (i) ùe x = 12 iõiÚû_^ Kùf,
36 – 2y = 2   2y = 34   y = 17

iõLýû \êAUò ùjùf 12, 17 (C�e)
C\ûjeY - 16 :  \êA@u aògòÁ ùMûUòG iõLýûe @u\ßde icÁò 10 ö iõLýûUòe @u \ßde iÚû^

a\kûA ùfLôùf ù~Cñ iõLýû còkòa Zûjû cìk iõLýû Vûeê \êA MêYeê 1 DYû jêG ö ùZùa iõLýûUò
ùKùZ ? [2017 SH]

icû]û^ : cù^Ke \êA @u aògòÁ iõLýûe \gK Gaõ GKK iÚû^úd @u\ßd ~[ûKâùc x  I y
 iõLýûUò = 10x + y

_âgÜû^ê~ûdú : x + y = 10 ...............(i)

_ê^½ x + 10y = 2 (10x + y) – 1

 x + 10y = 20x + 2y – 1

 19x – 8y = 1 ......... (ii)

(i) × 8  8x + 8y=80

(ii)× 1  19x – 8y = 1

 (+)

   27x = 81      x = 
81

27
 = 3

x + y = 10  y = 10 – x = 10 – 3 = 7

 ^òù‰ðd iõLýûUò = 10x + y = 37 (C�e)
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C\ûjeY - 17 : ùMûUòG bMÜûõge fa I je Cbdùe 1 ù~ûMKùf bMÜûõgUò 
4

5
 jêG ö ~\ò fa

I je Cbdeê 5 aòùdûM Kùf bMÜûõgUò 
1

2
 jêG, ùZùa bMÜûõgUò ùKùZ ? [2018 AH]

icû]û^ : cù^Ke bMÜûõgUò 
x

y

_âgÜû^ê~ûdú 
x

y






1

1

4

5
    5x + 5 = 4y + 4

5x – 4y + 1 = 0 ........... (i)

_ê^½   
x

y






5

5

1

2
 2x –10 = y – 5

 2x –y  = 10 – 5 = 5    2x –y = 5................ (ii)

 icúKeY (i) x 210x – 8y = –2

 icúKeY (ii) x 5  10x – 5y = 25

–3y = –27

y = 9

 icúKeY (ii) ùe y = 9 ù^ùf

2x – 9 = 5 2x = 14 x = 7

 ^òù‰ðd bMÜûõgUò = 
7

9
(C�e)

C\ûjeY -  18 : \êA @u aògòÁ GK iõLýû Zûjûe @u \ßde ù~ûM`ke 4 MêY ij icû^ ö
iõLýûUòùe 18 ù~ûMKùf @u \ßde iÚû^ a\kò ~ûG ö iõLýûUò ^ò‰ðd Ke ö [2017 SH]

icû]û^ : cù^Ke iõLýûUòe GKK I \gK iÚû^e @u \ßd ~[û Kâùc y I x ùjC ö

ùZùa iõLýûUò = 10x + y

@u \ßde ù~ûM`k = x + y

@u \ßde iÚû^ a\kûAùf ^ìZ^ iõLýûUò ùja 10y + x

_âgÜû^ê~ûdú 10x + y = 4 (x + y) ............. (i)

Gaõ 10x + y +18 = 10y + x

10x – x + y – 10y = –18 9x – 9y = –18 x – y = –2 ........... (ii)
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icúKeY (i) 10x + y = 4x + 4y

10x – 4x + y – 4y = 0

6x – 3y = 0

3(2x – y) = 0

2x – y = 
0

3
 = 0

2x – y = 0 .............. (iii)

icúKeY (iii) eê icúKeY (ii) aòùdûM Kùf,

2x – y = 0

x – y = –2

aòùdûM Kùf, x = 2

icúKeY (ii) ùe x = 2 ^ò@û Mùf,

2 – y = – 2

y = 2 + 2 = 4

... ^òù‰ðd iõLýûUò 10x + y = 24 (C�e)

_âùgÜû�e
aÉê^òÂ _âgÜ (_âùZýK _âgÜe cìfý 1 ^´e)

1. gì̂ ý iÚû^ _ìeY Ke ö
(i) 9x + y + 12 = 0 Gaõ 18x + ky + 12 = 0 ij icúKeY \ßd iwZ I ̂ òbðegúk ùjùf k e cû^

---- ùja ?
(ii) ax + by + 5 = 0 Gaõ 2x + y + 1 = 0 ij icúKeY \ßd @iwZ ùjùf a : b = ----- ùja ?
(iii) x + ky – 1 = 0 Gaõ x + 2y + 3 = 0 icúKeY \ßde ùfLPòZâ icû«e iekùeLû ùjùf k e

cû^ ---- ùja ?
(iv) ~\ò x > 0 Gaõ y  < 0  jêG ùZùa (–x, –y) aò¦êUò ---- _û\ùe @aiÚòZ ?
(v) 6x – 3y + k = 0 icúKeY GK icû]û^ (1, 2) ùjùf, k e cû^  ---- ö
(vi) 4x – 3y – 1 = 0 Gaõ 8x – 6y – k = 0 ij icúKeY \ßde @iõLý icû]û^ ejòùf  k e cû^

---- ùja ?
(vii) 2x + 3y – 6 = 0 icúKeY ùfLPòZâ @u^ Kùf Gjû y- @lKê ---- aò¦êùe ùQ\ Keòa ?

(viii) WòUecò^ûÁ  
1 4

0 3


 e cû^ ---- ö
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(ix) ùMûUòG \êA@u aògòÁ iõLýûe GKK iÚû^úd @u ‘x’ I \gK iÚû^úd @u ‘y’ ö @u \êAUòe iÚû^
_eòa�ð̂  Keò ùfLôùf, iõLýûUò ---- ùja ö

(x) 3003x – y = 0 I x + 2002y = 0 ij icúKeY \ßde icû]û^ ---- ö
2. ò̂cÜfòLôZ _âgÜMêWÿòKe ùKak C�e ùfL :
(i) k e ùKCñ cû^ _ûAñ 2x – 3y + 5 I 4x + ky + 8 = 0 ij icúKeY \ßde ùfLPòZâ _eÆe icû«e

ùjùa ?
(ii) x + y = 0 I x – y = 0 ij icúKeY \ßde Mâû̀ þ @u^ Kùf ùKCñ aò¦êùe _eÆeKê ùQ\ Keòòùa ?
(iii) x + y = 2 I x – y = 0 ij icúKeY \ßd iwZ I ̂ òbðegúk ùjùf, k e cû^ ùKùZ ùja ?
(iv) 9x + y + 12 = 0 Gaõ 18x + ky + 24 = 0 ij icúKeY \ßd iwZ I ̂ òbðegúk ùjùf,  k e

cû^ ùKùZ ùja ? 2
(v) 6x + 4y – p = 0 icúKeYe GK icû]û^ (1, 1) ùjùf, p e cû^ ùKùZ ?
(vi) x + 4y – 9 = 0 I kx + 8y + 10 icúKeY \ßd @iwZ ùjùf k e cû^ ùKùZ ?
(vii) x + 3y = k  I 3x + y = 3k  ùjùf x +y e cû^ ùKùZ ?

(viii) ~\ò cûUòâKè A = 
3 0

2 1
 ùZùa WòUecò^û� A  e cû ùKùZ ?

(ix) (–1, –1) aò¦êUò Mâû`þ KûMRe ùKCñ _û\ùe @aiÚòZ ö

(x) a
1
 = 2, a

2
 = 3, b

1
 = 1 I . ùjùf WòUecò^û� 

a b

a b

1 1

2 2
 e cìfý ùKùZ ?

3. ^òcÜfòLôZ _âgÜMWÿòKê icû]û^ Ke :
(i) x – y – 1 = 0, x + y = 0 icúKeY \ßde icû]û^ Ke ö
(ii) x + 2x– y – 1 = 0, x + y = 0 icúKeY \ßde icû]û^ Ke ö
(iii) 2x + 3y = 7, 3x + 2y = 3 ij icúKeY\ßde icû]û^eê (x – y) e cû^ ̂ ò‰ðd Ke ö

(iv) WòUecò^ûÁ  
1

3 3

x
 e cû^ ~\ò –3 jêG ùZùa x e cû^ ^òeì_Y Ke ö

(v) 4 ahð @«eùe R^à ùjûA[ôaû \êAUò Sò@ue a�ðcû^ adie icÁò 38 ahð ùjùf, aWÿ Sò@Uòe
adi ̂ ò‰ðd Ke ö

(vi) 2x – 3y – 12 = 0, x + 2y + 1 = 0 icúKeY \ßdeê  y e cìfý ̂ òeì_Y Ke ö
(vii) ij icúKeY 3x –5y –10 = 0 Gaõ 6x –10y –20 = 0 e ùKùZûUò icû]û^ @Qò ^ò‰ðd Ke ö

(viii) WòUe cò^ûÁ 
a c

b d
 e cìfý ̂ ò‰ðd Ke ö

(ix) ùMûUòG \êA@u aògòÁ iõLýûe GKK iÚû^úd @u y I \gK iÚû^úd @u Zû Vûeê 2 @]ôK ùjùf
iõLýûUò ̂ òeì_Y Ke ö

(x) 9x + y + 12 = 0 I 18x + ky + 24 = 0 ij icúKeY \ßd iwZ I ̂ òbðegúk ùjùf k e cû^
^ò‰ðd Ke ö

[ 18 ]
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4. ‘K’ É¸ùe \ò@û~ûA[ôaû _âùZýK _eò_âKûeKê ‘L’ É¸iÚ VòKþ _eò_âKûg ij iµKòðZ Ke :
‘K’ É¸ ‘L’ É¸

(a) x + 3y – 5 = 0 I 2x + ky – 9 = 0 icúKeY \ßd @iõMZ ùjùf k e cû^ : (i) 3

(b) \êA @u aògòÁ GK iõLýû I Zûjûe @u \ßde iÚû^ a\kûA ùfLôùf,
ù~Cñ iõLýû ùja, ùicû^ue icÁò, @u \ßde ù~ûM`ke @^ê_ûZ : (ii) 3

(c) 2x – y = 1 I x + y = 8 ùjùf, y e cû^ : (iii) 4

(d) x + y + 1 = 0 Gaõ 3x + 3y + k = 0 e @iõLý icû]û^ ejòùf k e cû^ : (iv) 5

(e) 5x – y – 7 = 0 icúKeY \ßûeû iìPòZ iek ùeLû C_eòiÚ ùMûUòG aò¦êe
y- iÚû^ûu 13 ùjùf x- iÚû^ûu : (v) 6

(f) x + y = 4 Gaõ 3x + ky = 8 ijciúKeY \ßd iõMZ ùjùf, k e cû^ : (vi) 
11

1

5. ̂ òcÜfòLôZ Cqò MêWÿòKe VòKþ Cqò _ûAñ (T) I bìf Cqò _ûAñ (F) \ò@û~ûA[ôaû aûKè bòZùe ùfL ö
(i) x + 2y = 3, 3x + ky = 9 icúKeY \ßde @iõLý icû]û^ ejòùf k = 5 ö
(ii) t e cìfý 10 ùjùf, tx – 3y – 7 = 0 icúKeYe GK icû]û^ ùja (1, 1)
(iii) 5x + 3y + 7 = 0 I lx + my + 9 = 0 icúKeY\ßd @iõM ùjùf l : m= 3 : 5 ö
(iv) 2x + 3y = 1 I 6x + 9y = 5 e ùfL \ßd _eÆe icû«e @U«ò ö
(v) k e cìfý gì̂  _ûAñ 5x + ky + 1 = 0 icúKeYe ùfLPòZâUò x @l _âZò f´ ùja ö
(vi) 3x – 5y = 0 Gaõ 2x + 3y = 0 ij icúKeY \ßde y- icû]û^Uò 5 @ùU ö
(vii) x + 2y = 0 icúKeYe ùMûUòG icû]û^ (–4, 2)
(viii) ùMûUòG iõLýûe \gK iÚû^úd @u x , GKK iÚû^úd @u y ùjùf, iõLýûUò x + 10y

\úNð C�ecìkK _âgÜûakú
1.. icû]û^ Ke : x + 6y + 1 = 0, 2x + 3y + 8 = 0

2. ijicúKeY \ßde icû]û^ Ke : 
5

x
 – 3y = 

1

2
,   

3

x
 + 11y = 3

1

2
   (x  0)

3. ijicúKeY \ßde icû]û^ Ke : 2x + 3y = 8,  3x – y = 1

4. aâR MêY^ _âYûkúùe ijicúKeY \ßde icû]û^ Ke :
x + 2y + 1 = 0
2x – 3y – 12 = 0

5. icû]û^ Ke : 11x + 15y + 23 = 0

7x – 2y –20 = 0

6. _âZòKÌ^ _âYûkúùe ijicúKeY \ßde icû]û^ Ke :
2x + 3y – 8 = 0
3x + y – 5 = 0
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7. icû]û^ Ke : 
2

x
 + 

3

y
 = 17 I 

1

x
 + 

1

y
 = 7

8. ùMûUòG bMÜûõge fa I je _âùZýK ij 2 ù~ûM Kùf, Zûjû . jêG ö cûZâ Cq bMÜûõge fa I je
_âùZýK ij 3 ù~ûM Kùf, Zûjû . jêG ö ùZùa bMÜûõgUò ùKùZ ̂ ò‰ðd Ke ö

9. ùMûUòG bMÜûõge fa I jee icÁò GK ZéZúdûõg ù^ùf, Zûjû jeVûeê 4 CYû jêG ö je ij 1

ù~ûM Kùf, bMÜiõLýûUò 
1

4
 jêG ö bMÜûõgUò ̂ ò‰ðd Ke ö

aÉê̂ òÂ _âgÜe C�e

1. (i) 2 (ii) 2 :1 (iii) 2         (iv) \ßòZúd _û\           (v) 0

(vi) 2     (vii) 3              (viii) 3        (ix) 10x + y             (x) (0, 0)

2. (i) –6   (ii) (0, 0)   (iii) 1   (iv) 2   (v) 2  (vi) 2  (vii) 1  (viii) 3   (ix) ZéZúd_û\  (x) –7

3. (i) 
1

2

1

2
,
F
HG
I
KJ     (ii) 

1

3
, 

1

3
 (iii) – 4 (iv) 2 (v) 21

(vi) –14 (vii) @iõLý (viii) ad –bc (ix) 11y + 20 (x) 2

4. (a) v   (b) vi    (c) iv     (d) i        (e) iii     (f) ii

5. (i) F   (ii) T    (iii) F     (iv) T     (v) T        (vi) F      (vii) T    (viii) F

\úNð C�e cìkK _âgÜûakúe C�e

1.    x = – 5, y = 
2

3
,      2. x = 4 I y = 

1

4
     3. x = 1 I y = 2

4.     x = 3 I y = –2     5. x = 2 I y = –3     6. x = 1 I y = 2

7.    x = 
1

4
, y = 

1

3
8. 

7

9
  9. 

2

7

====
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\ßòZúd @¤ûd

\ßòNûZ icúKeY
(QUADRATIC EQUATIONS)

cêLý aòhdaÉê :

1.  \ßòNûZ _fòù^ûcò@ûfþ I \ßòNûZ icúKeY :

P (x) = a x2 + b x + c (a  0) ùMûUòG \ßòNûZ _fòù^ûcò@ûfþ ù~CñVûùe a I b ~[ûKâùc x2, xe
ijM Gaõ c GK ]îaK _\ ö

ax2 + bx + c = 0, (a  0) Kê \ßòNûZ icúKeY Kêjû~ûG ö

@[ûðZþ icúKeYùe [ôaû Pkeûgò (x) e iùaûðy NûZûu 2, ùZYê Gjò icúKeYKê \ßòNûZú icúKeY
Kêjû~ûG ö ̂ òcÜùe ùKùZK ̂ cê^û ù\L ö

(i) x2 = 4 [x i´kòZ ùMûUòG _\ùe x e NûZ 2]

(ii) x2 – 3x = 0 [x i´kòZ ùMûUòG _\ùe x e NûZ 1 @^ý _\ùe x e NûZ 2]

(iii) x2 – 6x = 7 [ ùMûUòG _\ùe x e NûZ 1 I @^ý _\ùe x e NûZ 2]

2.  \ßòNûZ icúKeYe icû]û^ :

ax + b = 0, (a  0)  GK GKNûZú icúKeY KûeY Gjò icúKeYùe x i´kòZ _âùZýK _\ùe x
e NûZ 1 ö Gjò GK NûZú icúKeYe ùKak ùMûUòG aúR aû cìk [ûG ö GjûKê Zêùc @Ác ùgâYúùe
_XÿòiûeòQ ö

ax2 + bx + c = 0, (a  0) \ßòNûZ icúKeYe icû]û^ iõ_KòðZ GK C\ûjeYKê ù\L ö

cù^Ke icúKeYUò x2 – 5x + 6 = 0 ö
 x2 – (3 + 2) x + 6 = 0

 x2 – 3x – 2x + 6 = 0

 x (x – 3) – 2 (x – 3) = 0

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

 x = 3 Kò´û  x = 2

 cìk\ßd 2 I 3  ö

Zêùc RûYòQ ~\ò x =  _ûAñ \ßòNûZ _fòù^ûcò@ûfþ ax2 + bx +c e cû^ gì̂  jêG, ùZùa  Kê
_fòù^ûcò@ûfþe GK gì̂  (zero) Kêjû~ûG ö C\ûjeY Êeì_, 3, x2 – 5x + 6 _fòù^ûcò@ûfþe GK gì̂ ,
KûeY x =3  _ûAñ  x2–5x+6 e cû^ 0 @ùU ö

GVûùe cù^eLòaûKê ùja ù~, \ßòNûZ icúKeYe ‘gì̂ ’ Cq icúKeYe GK cìk (root)

@ùU ö GVûùe x2 – 5x + 6 = 0 \ßòNûZ icúKeYUòKê C_ôû\KúKeY _¡Zòùe icû]û^ Keò Gjûe \êAUò
cìk 2 I 3  ̂ ò‰ðd Kùf ö Kò«ê icÉ \ßòNûZ icúKeYKê Gjò C_ôû\KúKeY _¡Zòùe icû]û^ Keòaû i¸a
ê̂ùjñ ö GYê  Cq @¤ûdùe ‘_ì‰ðaMðùe _eòYZ Keò icû]û^ Keòaû _âYûkú’ @af´^ùe \ßòNûZ icúKeYe

cìk ^ò‰ðd Kò_eò jêG, @ûùfûP^û Keòaû ö

3. _ì‰ðaMðùe _eòYZ Keò \ßòNûZ icúKeYe icû]û^ :

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

ax2 + bx  = – c (‘c’ Kê _ûgßð _eòa�ð̂  KeûMfû ö)

4a (ax2 + bx) = 4a (–c) (Cbd _ûgßðùe 4a MêY^ Kùf)

 4a2x2  + 4abx = –4ac

 (2ax)2 + 2. ax .b = –4ac

 (2ax)2 + 2.2ax.b + (b)2 = (b)2 – 4ac (Cbd_ûgßðùe b2  ù~ûM KeûMfû ö)

 (2ax + b)2 =  
F
H

I
Kb ac2

2
4 (Cbd_ûgßðKê  _ì‰ðaMðùe _eòa�ð̂  KeûMùf)

 2ax + b =  b ac2 4

 2ax =   b b ac2 4

 x = 
  b b ac

a

2 4

2

d i
   x = 

  b b ac

a

2 4

2
 Kò´û  x = 

  b b ac

a

2 4

2

(i) \ßòNûZ iìZâ :

\ßòNûZ icúKeYe cìk\ßd  I ùjùf= 
  b b ac

a

2 4

2

d i
;     = 

  b b ac

a

2 4

2

d i
  ùe

^ò‰òðZ iìZâKê \ßòNûZ iìZâ Kêjû~ûG ö



[ 23 ]

(ii) _âùb\K :

b2 – 4ac Kê \ßòNûZ icúKeY ax2 + bx + c = 0 e _âùb\K Kêjû~ûG ö GjûKê D \ßûeû iìPòZ

Keû~ûG ö @[ûðZ D = b2 – 4ac  ö ùZYê    = 
 b D

a2
;     = 

 b D

a2

 aòKÌ _âYûkú :

cù^Ke \ßòNûZ icúKeYUò  ax2 + bx + c = 0 (a  0)

 ax

a

bx

a

c

a a

2 0
   (Cbd_ûgßðKê ‘a’  \ßûeû bûM KeûMùf)

 x2+ 
b

a
x + 

c

a
 = 0

 x2 + 2.x.
b

a2
. = –

c

a
[

c

a
 ]îaKe _ûgßð _eòa�ð̂  KeûMfû ö]

 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]

 x2 + 2.x.
b

a2
 + 

b

a2

2F
HG
I
KJ  = 

b

a

2

24
 –

c

a
 = 

b ac

a

2

2

4

4



 x
b

a

F
HG
I
KJ2

2

 = 


R
S|
T|

U
V|
W|

b ac

a

2
2

4

2 (Cbd _ûgßðKê _ì‰ðaMðùe _eòYZ Keû~ûAQò)

 x + 
b

a2
=

b ac

a

2 4

2

 x = – 
b

a2


b ac

a

2 4

2
  =   b b ac

a

2 4

2

 x =   b b ac

a

2 4

2
   Kò´û  x = 

  b b ac

a

2 4

2

cìk\ßd  I ùjùf= 
  b b ac

a

2 4

2

d i
;     = 

  b b ac

a

2 4

2

d i
  ö
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C\ûjeY - 1 : _ì‰ð aMðùe _eòYZ Keò 2x2 – 5x + 3 = 0 icúKeYUòe icû]û^ Ke ö

icû]û^ :  2x2 – 5x + 3 = 0

GVûùe a = 2 , b = –5 I c = 3

 2x2 – 5x + 3 = 0

 2x2 –5x = –3

 8(2x2 – 5x) = 8 . (– 3) (Cbd _ûgßðKê  4a @[ûðZþ 8 \ßûeû MêY^ KeûMfû)

 16x2 – 40x = –24

 (4x)2 – 2.4x.5 = – 24

 (4x)2 – 2.4x.5 + (5)2 = (5)2 – 24 = 1

 (4x – 5)2 = ( 1)2 (Cbd _ûgßðKê _ì‰ðaMðùe _eòYZ KeûMfû)

 4x – 5 = 1   4x = 5   1

 x = 
5 1

4


  x = 

5 1

4


 = 

6

4
 = 

3

2
    Kò´û   x = 

5 1

4


 = 

4

4
 = 1

 cìk\ßd 
3

2
 I 1  ö (C�e)

aòKÌ _âYûkú :

\� icúKeYUò 2x2 – 5x + 3 = 0

 x2 – 
5

2
x + 

3

2
= 0 (2 \ßûeû Cbd _ûgßðKê bûM KeûMfû)

 x2 – 
5

2
x = –

3

2
  x2 – 2.x.

5

4
 = –

3

2

 x2 – 2.x.
5

4
 + 

5

4

2F
HG
I
KJ  = 

5

4

2F
HG
I
KJ –

3

2
 = 

25

16
–

3

2
 = 

25 24

16


 = 

1

16

 x 
F
HG
I
KJ

5

4

2

 = 
F
HG
I
KJ

1

4

2

  x  –
5

4
 = 

1

4

 x = 
5

4


1

4
 = 

5 1

4



 x = 
5 1

4


 = 

6

4
 = 

3

2
     Kò´û   x = 

5 1

4


 = 

4

4
 = 1

 ^òù‰ðd cìk\ßd 
3

2
 I 1 ö (C�e)
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C\ûjeY - 2 :  _ì‰ð aMðùe _eòYZ Keò icû]û^ Ke ö
14x2 + x – 3 = 0

icû]û^ : 14x2 + x – 3 = 0

 x2 +
x

14


3

14
 = 0

 x2 + 2.x.
1

28
 = 

3

14

 x2 + 2.x.
1

28
 + 

1

28

2F
HG
I
KJ  = 

1

28

2F
HG
I
KJ  + 

3

14
 = 

1

784
 + 

3

14
 = 

1 168

784



 x2 + 2.x.
1

28
 + 

1

28

2F
HG
I
KJ  =  

169

784

 x 
F
HG
I
KJ

1

28

2

 = 
F
HG
I
KJ

13

28

2

 x + 
1

28
= 

13

28
    x  =  

1

28

13

28

 x 
 1 13

28
 = 

12

28
 = 

3

7
     Kò´û      x = 

 1 13

28
 = 

14

28
 = 

1

2

 cìk\ßd 
3

7
 I 

1

2
ö (C�e)

C\ûjeY - 3 :  \ßòNûZ iìZâ _âùdûM Keò x2 + 2x – 63 = 0 icúKeYe cìk\ßd ̂ òeì_Y Ke ö

icû]û^ :  x2 + 2x – 63 = 0

GVûùe a = 1, b = 2 I c = – 63

\ßòNûZ iìZâ :  = 
  b b ac

a

2 4

2
 I   = 

  b b ac

a

2 4

2

@ZGa  = 
  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 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

( )

 ^òù‰ðd aúR \ßd  = 7  I  = – 9 ö (C�e)
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C\ûjeY - 4 :  \ßòNûZ iìZâ _âùdûM Keò (6x + 5)(x – 2) = 0 icúKeYe cìk\ßd ̂ òeì_Y Ke ö
(6x + 5)(x – 2) = 0

 6x(x – 2) + 5 (x – 2) = 0

 6x2 – 12x + 5x – 10 = 0

 6x2 – 7x – 10 = 0

a = 6, b = – 7 c = – 10

\ßòNûZ iìZâ :  =   b b ac

a

2 4

2
 I   = 

  b b ac

a

2 4

2

 = 
     ( ) ( ) ( )7 7 4 6 10

2 6

2 x x

x
 = 

7 49 240

12

 
 = 

7 17

12


 = 

24

12
 = 2

   = 
     ( ) ( ) x x( )7 7 4 6 10

2 6

2

x
 = 

7 49 240

12

 
 = 

7 17

12


 = 

10

12
 = 

5

6

 ^òù‰ðd aúR \ßd 2  I 
5

6
 ö (C�e)

4.  aúR\ßde Êeì_ (Nature of roots) :

ax2 + bx + c = 0, (a)\ßòNûZ icúKeYe aúR\ßd   b b ac

a

2 4

2
 I    b b ac

a

2 4

2
@U«ò ö

icúKeYe Cbd aúRùe b2 – 4ac @ûaòbûða ùjûAQò ö Gjò eûgòKê C_ùeûq  icúKeYUòe  _âùb\K
(Discriminant) ùaûfò Kêjû~ûG ö

@ûùc _âùb\KKê GK iõùKZùe iìPûAaû I Zûjû ùjfû, D=b2– 4ac ö

  aúR \ßd ~\ò I ùjùa, ùZùa  = 
 b D

a2
 I  = 

 b D

a2

aúR \ßde Êeì_ Gjò _âùb\K (D) \ßûeû ^òdªòZ ùjûA[ûG ö @[ûðZ, D > 0, D = 0  Kò´û D < 0

ùjûA_ûùeö

(i)  ~\ò D >  0 jêG ùZùa D  GK ]^ûZàK aûÉa iõLýû ùja ö ùZYê aúR \ßd aûÉa I @icû^
ùjùa ö Kò«ê ~\ò D > 0 Gaõ GK _ì‰ðaMð eûgò @ûiòfû, ùZùa aúR\ßd _eòùcd I @icû^ ùjùa ö

(ii)  ~\ò D =  0 jêG ùZùa D  =  0 ùja Gaõ aúR\ßd 
b

a2
 ùja @[ûðZþ aúR\ßd aûÉa I icû^

ùjùa ö
(iii)  ~\ò D <  0 jêG, ùZùa D  e aûÉa cû^ ejòa ^ûjó ö ùZYê aúR\ßd @aûÉa I @icû^

ùjùa ö
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GjûKê GK iûeYúùe _âKûg Kùf,

     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 - 6 : x2 + x – 2 = 0 icúKeYe cìk\ßde Êeì_ iÚòe Ke ö

icû]û^ : GVûùe a = 1, b = 1 I c = – 2

 _âùb\K D = b2 – 4ac = 1 – 4 x 1x (–2) = 9

ù~ùjZê D > 0 ,  aúR\ßd _âùZýK aûÉa  I @icû^ ö (C�e)

\âÁaý : 9 GK _ì‰ðaMð iõLýû ùjZê aúR\ßd _eòùcd Gaõ @icû^ ùjùa ö

C\ûjeY - 7 : x2 – 12x + 9 = 0 icúKeYe cìk\ßde Êeì_ iÚòe Ke ö

icû]û^ : GVûùe a = 1, b = –12 I c = 9

 _âùb\K D = b2 – 4ac = (–12)2 – 4 x 1 x 9 = 108

ù~ùjZê D > 0 ,  cìk\ßd _âùZýK aûÉa iõLýû I @icû^ @U«ò ö (C�e)

C\ûjeY - 8 : x2 + x + 2 = 0 icúKeYe cìk\ßde Êeì_ iÚòe Ke ö

icû]û^ : GVûùe a = 1, b = 1 I c = 2

 _âùb\K D = b2 – 4ac = (1)2 – 4 x 1x 2 = – 7

ù~ùjZê D < 0 ,  aúR\ßd  @aûÉa (aûÉa aúR ^ûjó ) I @icû^ ö (C�e)

C\ûjeY - 9 : x2 – 4x + 4 = 0 icúKeYe cìk\ßde Êeì_ iÚòe Ke ö

icû]û^ : GVûùe a = 1, b = – 4 I c = 4

 _âùb\K D = b2 – 4ac = (– 4)2 – 4 x  1x 4 = 0

ù~ùjZê D = 0,  aúR\ßd  aûÉa  I icû^ (GK I @bò^Ü) ö (C�e)
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5.  \ßòNûZ icúKeYe aúR\ßd I ijM c¤ùe iõ_Kð :

cù^Ke ax2 + bx + c = 0 (a   0) icúKeYe aúR\ßd  I   ö

aúR\ßde ù~ûM`k :

+ =
  b b ac

a

( )2 4

2
+
  b b ac

a

( )2 4

2
= 



2

2

b

a

b

a
 = –

x

x

e ijM

e ijM2

aúR\ßde MêY`k :

 = 
  L
N
MM

O
Q
PP

  L
N
MM

O
Q
PP

b b ac

a

b b ac

a

( ) ( )2 24

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

cù^eL : ax2 + bx + c = 0 \ßòNûZ icúKeYe,

aúR\ßde ù~ûM`k = 
b

a
 = –

x

x

e ijM

e ijM2

 aúR\ßde MêY`k =  
c

a
 = 

]âîaK eûgò

e ijMx2

C\ûjeY - 10 :  7x2 + 2x = 9 icúKeYe aúR\ßde ù~ûM`k I MêY`k iÚòe Ke ö

icû]û^ : 7x2 + 2x = 9 7x2 + 2x – 9 = 0

 GVûùe a = 7, b = 2, c = – 9

aúR\ßde ù~ûM`k =  +  = – 
b

a
 =  – 

2

7

Gaõ aúR\ßde MêY`k = = 
c

a
 =  

9

7
 = 

9

7
(C�e)

C\ûjeY - 11 :  9 – 7x2 = 0 icúKeYe aúR\ßde icÁò I MêY`k iÚòe Ke ö

icû]û^ : 9 – 7x2 = 0 7x2  – 9 = 0 7x2 + 0.x – 9 = 0

GVûùe a = 7, b = 0, c = – 9

aúR\ßde ù~ûM`k = +  = – 
b

a
 =  – 

0

7
 = 0

Gaõ MêY`k = = 
c

a
 =  

9

7
 = 

9

7
 (C�e)
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C\ûjeY - 12 : ~\ò  I x2 + px + q = 0 icúKeYe \êAUò aúR jê@«ò ùZùa,

i) 
1


+

1


 ii)

1
2

+
1
2

e cû^ iÚòe Ke ö

icû]û^ : x2 + px + q = 0 \ßòNûZ icúKeYe  I  \êAUò aúR ùjùf,  + –p I q
ùja ö

i) 
1


+

1


 = 

 




 = 

p

q
 = – 

p

q

ii)
1
2

+
1
2

= 
 

 

2 2

2 2


 = 

( )

( )

  



 2

2

2
 = 

( )

( )

 P q

q

2

2

2
 = 

P q

q

2

2

2

6.  \ßòNûZ icúKeYe MV^ (Formation of a quadratic equation) :

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

ùZùa  +  = – 
b

a
  Gaõ  = 

c

a

a�ðcû^, ax2 + bx + c = 0  x2 + 
b

a
 x + 

c

a
 = 0        (a \ßûeû Cbd _ûgßðKê bûM Kùf)

x2  – (– 
b

a
)x + 

c

a
 = 0  x2  – ( + )x +  = 0

x2 – (cìk\ßde icÁò)x+cìk\ßde MêY`k = 0 ö

iìP û̂ : aúR\ßd RYû[ôùf, C_ùeûq iìZâKê aýajûe Keò \ßòNûZ icúKeY MV^ Keû~ûA_ûùe ö

C\ûjeY - 13 : ùMûUòG \ßòNûZ icúKeYe cìk\ßde icÁò - 3 I MêY`k 5 ùjùf, icúKeYUò
MV^ Ke ö

icû]û^ : cù^Ke  I  @ûagýK \ßòNûZ icúKeYe aúR\ßd ö

GVûùe = –3 I = 5 (\�)

@ûagýK icúKeY : x2 – () x + = 0

x2  – (– 3)x + 5 = 0  x2  +3x + 5 = 0 (C�e)

C\ûjeY - 14 : ùMûUòG \ßòNûZ icúKeY MV^ Ke ~ûjûe aúR\ßd  
5

3
 I 

3

2

icû]û^ : cù^Ke  I @ûagýK \ßòNûZ icúKeYe aúR\ßd ö

@[ûðZþ 
5

3
I  

3

2
(\�)
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 
5

3
+ 
F
HG
I
KJ

3

2
 = 

5

3


3

2
 = 

10 9

6


 = 

1

6


5

3
 x 
F
HG
I
KJ

3

2
= –

5

2

@ûagýK icúKeY : x2 – ()x +  = 0

x2 – 
1

6
x + 
F
HG
I
KJ

5

2
 = 0

x2 – 
1

6
x  

5

2
 = 0

 
6 15

6

2x x 
 = 0

 6x2 – x – 15 = 0

7. ùKùZK ̂ òŸòðÁ _âgÜe icû]û^ Keòaû :

_âgÜ -1 : 2x2 + kx + 3 = 0 icúKeYe \êAUò cìk aûÉa I icû^ ùjùf, k e cû^ ^òeì_Y Ke ö

icû]û^ : 2x2 + kx + 3 = 0

GVûùe a = 2, b = k, c = 3

icúKeYe cìk\ßd aûÉa I icû^ ùjZê D = 0 ùja
 D = b2 – 4ac = 0

k2 – 4.2.3 = 0

k2 – 24 = 0

k2 = 24

k =  24  = 2 6

_âgÜ -2 : ~\ò ax2 + bx + c = 0 icúKeYe ùMûUòG cìk @_eUòe 4 MêY jêG, ùZùa _âcûY Ke ù~
4b2 = 25ac

icû]û^ : ax2 + bx + c = 0 e ùMûUòG cìk @_eUòe 4 MêY ö

~\ò cìk\ßd I  jêG, ùZùa 

–
b

a
 = –

b

a
 = –

b

a5

Gaõ¨
c

a
42  = 

c

a
4. 
F
HG
I
KJ

b

a5

2

 = 
c

a
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
4

25

2

2

b

a
 = 

c

a
4ab2  =25a2c

4b2  = 25ac   (_âcûYòZ) ö

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

icû]û^ : x2 + px + q = 0 icúKeYe aúR\ßdKê I ̂ ò@û~ûC ö

 = –p Gaõ = q ........(i)

_âgÜû^êiûùe   = 

icúKeY  (i)ùe GjûKê _âùdûM Kùf,

 = –p Gaõ = q

()3 = (–p)3

+  +  (– p3

()2 +  +  (– p3

q2 + q + 3q(–p) = (–p) (= q I – p)

p3 + q2 + q = 3pq   (_âcûYòZ) ö

8. \ßòNûZ icúKeY eì_ùe eì_û«eY :

@ù^K icúKeY @Q«ò, ù~Cñcû^u eì_ \ßòNûZ icúKeYe eì_  ax2 + bx + c = 0 _eò ̂ êùjñö cûZâ
@mûZ eûgòKê C_~êq bûùa _eòa�ð̂  Keò Gcû^uê \ßòNûZ icúKeY eì_Kê @ûYò icû]û^ Keòùja ö

C\ûjeY - 15 : 2 9x   + x = 13 icû]û^ Ke ö

icû]û^ : 2 9x   + x = 13

 2 9x    = 13 – x

 2x + 9 =   (13 – x)2 = 169 + x2 – 26x

 x2 – 26x – 2x + 169 – 9 = 0
 x2 – 28x  + 160  = 0
 x2 – (20 + 8)x  + 160  = 0
 x2 – 20x –  8x  + 160  = 0
 x ( x – 20) –  8(x  – 20)   = 0
  ( x – 20)  (x  – 8)   = 0

   x – 20 = 0  Kò´û    x – 8  = 0

   x = 20  Kò´û   x  =  8

 x e cìfý 8  I 20 (C�e)
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C\ûjeY - 16 :   x–4 – 5x–2 + 4 = 0 icû]û^ Ke ö
(x–2)2 – 5(x–2 ) + 4 = 0

p2 – 5p + 4 = 0 [ GVûùe  x–2 = p]

p2 – 4p – p + 4 = 0
p(p – 4) – 1(p  – 4) = 0
(p – 4) (p – 1)  = 0

p – 4 = 0 Kò´û  p – 1 = 0

 x–2 =  4 Kò´û x–2 = 1 (p = x–2 ù^ùf


1
2x

 = 4  Kò´û  
1
2x

  = 1


1 2

x

F
HG
I
KJ  = 22 Kò´û 

1 2

x

F
HG
I
KJ  = (1)2


1

x
 = 2 Kò´û 

1

x
 = 1

 x = 
1

2
 Kò´û  x = 1

 x e cû^ 1  I 
1

2
 (C�e) ö

C\ûjeY - 17:   icû]û^ Ke : 
x

x

x

x1

1 13

16





icû]û^ : cù^Ke 
x

x1
= y   

1 1

y

x

x




ùZùa \� icúKeYUò ùja y + 
1

y
 = 

13

6

 
y

y

2 1
 = 

13

6
  6y2 – 13y + 6 = 0

GVûùe a = 6, b = –13, c = 6  y = 
  b b ac

a

2 4

2

y = 
    ( ) ( ) x x

x

13 13 4 6 6

2 6

2
 = 

13 169 144

12

 
 = 

13 25

12

13 5

12






 y = 
13 5

12

18

12

3

2


   Kò´û y = 

13 5

12

8

12

2

3


 
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a�ðcû^ y = 
3

2
 ù^ùf, 

x

x1
 = 

3

2
  

x

x1
 = 

9

4
 4x = 9 – 9x

13x = 9    x = 
9

13
 ö

_ê^½ y = 
2

3
 ù^ùf, 

x

x1
 = 

2

3
 

x

x1
 = 

4

9
 9x = 4 – 4x

13x = 4     x = 
4

13

 ^ò‰ðd cìkMêWÿòK ùjfû 
9

13
 I 

4

13
 (C�e) ö

9. \ßòNûZ icúKeYe _âùdûM :
ùKùZK _ûUúMûYòZòK _âgÜe icû]û^ùe “\ßòNûZ icúKeYe icû]û^” e @ûagýKZû _Wÿò[ûG ö

Gjò MûYòZòK _âgÜe ZRðcû Gaõ @ ê̂gúk^úùe @ûagýK [ôaû C�eKê GK @mûZ eûgò eìù_ ù^A GK
\ßòNûZ icúKeY MV^ Keòaû ö ZZþ_ùe GjûKê icû]û^ Keò \êAUò C�e _ûAaû ö ùaùk ùaùk G
\êAUò C�e c¤eê ùMûUòG Cq icúKeYKê iò¡ Keê[ôaû ùaùk @^ý C�eUò Cq icúKeYKê iò¡ Keò
^[ûG ö G ùlZâùe iò¡ Keê[ôaû cìkUò _âgÜe C�e ùjûA[ûG ö

C\ûjeY : 18   : GK icùKûYú ZòâbêRe icùKûY 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
icû]û^ :  icùKûYú ZòâbêRe icùKûY ifMÜ aûjê \ßde cû_ ~[ûKâùc 5x ùi.cò. I (3x – 1)

ùi.cò. ö

  icùKûYú ZòâbêRe ùlZâ`k = 1
2

 icùKûY ifMÜ aûjê \ßde ù\÷Nðýe MêY`k

_âgÜû^ê~ûdú 1
2

 5x (3x – 1) = 60

 15x2 – 5x = 120

 3x2 – x = 24
 3x2 – x – 24 = 0
 3x2 – 9x + 8x – 24 0
 3x (x – 3) + 8 (x – 3) = 0
 (x – 3) (3x + 8) = 0

 x – 3 = 0  Kò´û  3x + 8 = 0

 x = 3  Kò´û  x = 
8

3
  (@i¸a)

icùKûYú ZòâbêRe ùMûUòG aûjê = 5x ùi.cò. = 15 ùi.cò.
Gaõ @^ý aûjêe ù\÷Nðý = (3x – 1) ùi.cò. = 8 ùi.cò. (C�e)
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C\ûjeY - 20 : ùMûUòG @ûdZùlZâe ù\÷Nð, _âiÚ @ù_lû  8 còUe @]ôK ö ùlZâe ùlZâ`k 240

aMðcòUe ùjùf ùlZâUòe _eòiúcû ùKùZ ?

icû]û^ : cù^Ke @ûdZùlZâe _âiÚ = x còUe

 ù\÷Nðý = (x + 8) còUe ö

@ûdZ ùlZâe ùlZâ`k = ù\÷Nýð ̈  _âiÚ

_âgÜû^ê~ûdú x (x + 8) = 240

 x2 + 8x = 240

 x2 + 8x – 240 = 0

 x2 + 20x – 12x – 240 = 0

 x (x + 20) – 12 (x + 20) = 0

 (x – 12) (x + 20) = 0

 x – 12 = 0  Kò´û  x + 20 = 0

 x = 12   Kò´û   x = –20 (@i¸a)

 @ûdZ ùlZâe _âiÚ = 12 cò. I ù\÷Nðý = 20 cò.

 @ûdZ ùlZâe _eòiúcû = 2 (ù\÷Nðý + _âiÚ) = 2 (20 + 12) = 64 cò. (C�e)

C\ûjeY - 21 :

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

icû]û^ : cù^Ke \êA@u aògòÁ iõLýûe \gK iÚû^úd @u x,

ùZYê GKK iÚû^úd @u = x + 2

 \êA@u aògòÁ iõLýûUò : 10x + (x + 2) = 11x + 2

_âgÜû^ê~ûdú  11x + 2 = 3[x (x + 2)] = 3x2 + 6x

 3x2 + 6x – 11x – 2  = 0

 3x2 – 5x – 2  = 0

 3x2 – 6x + x – 2  = 0

 3x (x – 2) + 1(x – 2)  = 0

 (x – 2) (3x + 1) = 0

 x – 2  = 0   Kò´û  3x + 1 = 0

 x = 2   Kò´û  x = –
1

3
 (@i¸a)  iõLýûUò  11x + 2 = 24 (C�e)
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_âùgÜû�e
aÉê̂ òÂ _âgÜ (_âùZýK _âgÜe cìfý 1 ^´e)

1. gì̂ ýiÚû^ _ìeY Ke ö
(i) cx2 + ax – b = 0 icúKeYe _âùb\KUò ---- ö
(ii) 1 I –1 cìk aògòÁ \ßòNûZ icúKeYUò ---- ö
(iii) ~\ò 2x2 – 4x + 2 = 0 icúKeYe cìk\ßd   I   jê@«ò, ùZùa ( –  ) e cû^ ---- ùja ö
(iv) x2 – kx + 6 = 0 icúKeYe ùMûUòG cìk 3 ùjùf, k e cû^ ---- ö
(v) \êAUò KâcòK _ì‰ð iõLýûe MêY`k 240 ö ùMûUòG iõLýûKê x ù^A GA \ßòNûZ icúKeY MV^ Kùf

icúKeYUò ----- ùja ö
(vi) 4x2 + kx + 3 = 0 icúKeYe cìk\ßd aûÉa I icû^ ùjùf, k e cû^ ----- ùja ö
(vii) ùMûUòG iõLýû I Gjûe aêýZþKâce icÁò 3 ö iõLýûUò x ùjùf,

@ûagýK \ßòNûZ icúKeYUò ---- ö
(viii) x + x = 6 Kê GK \ßòNûZ icúKeYùe _âKûg Kùf @ûagýK icúKeYUò ----- ùja ö

(ix) x2 – 5x + 6 = 0 icúKeYe cìk\ßde icÁò ----- ö
(x) x2 + 7x + 12 = 0 icúKeYe cìk\ßde MêY`k -----  ö
(xi) kx2 – 4x – 4 = 0 cúKeYe _âùb\K 64 ùjùf, k e cû^ ----- ö

(xii) x = 12 12 12   ùjùf x e ]^ûZàK cû^ ----- ö

2. ò̂cÜfòLôZ _âgÜMêWÿòKe ùKak C�e ùfL :
(i) P e ùKCñ cû^ _ûAñ 2x2 – 3x + P = 0 icúKeYe cìk\ßd _eÆe MêY^ûZàK aòùfûcú ùjùa ?

(ii) x + 
1

x
 = 2 icúKeYe icû]û^ ùKùZ ?

(iii) x2 – 5x + k = 0 icúKeYe ùMûUòG aúR @^ýUòe PûeòMêY ùjùf, k e cû^ ùKùZ ?

(iv) x = 6 6 6   ùjùf x e cû^ ùKùZ ?

(v) kx2 – (2k + 1)x + 5 = 0 icúKeYe cìk\ßde icÁò 3 ùjùf, k e cû^ ùKùZ ùja ?
(vi) x2 – 5x + 6 = 0 icúKeYe cìk\ßd   I   ùjùf  -1 +  -1 e cû^ ùKùZ ?
(vii) (x + 5)(x – 5) = 39 e ]^ûZàK cìkUò ùKùZ ?
(viii) 2x2 – 3 = 0 icúKeYe aúR\ßde icÁò ùKùZ ?

(ix) 2x2 – 7x + 12 = 0 e aúR\ßd  I  ùjùf 







  e cìfý ùKùZ ?

(x) x2 – Px + 4 = 0 icúKeYe ùMûUòG cìk 2 ùjùf P e cìfý ùKùZ ?
(xi) 5x2 + 2x + c = 0 icúKeYe ùMûUòG cìk –2. ùjùf C e cû^ ùKùZ ?
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3. ^òcÜfòLôZ _âgÜMêWÿòKê icû]û^ Ke ö
(i) x2 + 3x + 4 = 0 \ßòNûZ icúKeYe cìk\ßd   I   ùjùf  2 +  2 e cû^ ùKùZ ?
(ii) m e ùKñC cû^ _ûAñ 2x2 – mx + m = 0 \ßòNûZ icúKeYe icû^ aúR ejòa ?
(iii) icúKeYe aúR \ßd   I   ùjùf 2x2 – 5x = 0 icúKeYeê    e cû^ ùKùZ ?
(iv) x2 + mx – 64 = 0 \ßòNûZ icúKeYe ùMûUòG aúR @^ýe aMð ùjùf, m e cû^ ùKùZ ?
(v) ùMûUòG iõLýû Zûe aêýZþKâc Vûeê 3 Kcþ ö iõLýûUòKê y ^ò@ûMùf, y icìkòZ icúKeYUò K’Y

ùja ?
(vi) x2 + 5x + m = 0 icúKeYe cìk\ßde MêY`k 6 ùjùf, m e cû^ ^ò‰ðd  Ke ?
(vii) 2x2 – 14x + k = 0 icúKeYe cìk\ßde MêY`k 12 ùjùf, k e cû^ ^ò‰ðd  Ke ?
(viii) x2 – 7x + 12 = 0 icúKeYe cìk\ßde icÁò ùKùZ ?
(ix) 6x2 – 5x + 1 = 0 e _âùb\ ùKùZ ?
(x) x2 + kx + 12 = 0 icúKeYe ùMûUòG cìk 4 ùjùf, k e cìfý ùKùZ ?
4. ‘K’ É¸ùe \ò@û~ûA[ôaû _âùZýK _eò_âKûgKê ‘L’ É¸iÚ VòKþ _eò_âKûg ij iµKòðZ Ke ö

‘K’ É¸ ‘L’ É¸
(a) x2 – 6x + 8 = 0 icúKeYe cìk\ßde icÁò ö (i) 1

(b) x2 – 6x + 8 = 0 icúKeYe _âùb\ ö (ii) 2

(c) x2 – Px + 12 = 0 icúKeYe ùMûUòG cìk 3 ùjùf P e cìfý ö (iii) –2

(d) 3x2 – 2x + 1 = 0 icúKeYe cìk\ßd   I   ùjùf 
1 1

 
  e cû^ (iv) 3

(e) 5x2 + 2mx + 5 = 0 icúKeYe cìk\ßd aûÉa I icû^ ùjùf, m e cû^ (v) –3

(f) x2 + 3x + 4 = 0 icúKeYe cìk\ßd   I   ùjùf  2+ 2 e cû^ (vi) 4

(g) mx2 –  4x – 4 = 0  \ßòNûZ icúKeYe _âùb\K 64 ùjùf m e cû^ (vii) 5

(h) 8x2 – 5x + m = 0 icúKeYe aúR\ßd _eÆe MêY^ûZàK aòùfûcú
ùjùf m e cû^ (viii) 6

(ix) 7
(x) –5
(xi) 8

5. ^òcÜfòLôZ CqòMêWÿòKe VòKþ Cqò _ûAñ (T) I bêfþ Cqò _ûAñ (F) \ò@û~ûA[ôaû aûKè bòZeùe ùfL ö
(i) x2 – qx – 64 = 0 \ßòNûZ icúKeYe ùMûUòG aúR @^ýUòe aMð ùjùf q e cû^ 12 ùja ö
(ii) ùMûUòG iõLýû Zûe aMð ij icû^ ùjùf iõLýûUò 0 aû 1 ùja ö

(iii) x2 + x – 2 = 0 icúKeYe cìk\ßd   I   ùjùf 
1 1

2 2 
 =  

5

4
 ùja ö.

(iv) 2x2 – mx + m = 0 icúKeYe aúR\ßd icû^ ùjùf m = 6 ùja ö.

5

4
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(v) icúKeYe aúR\ßd   I   ùjùf 2x2 – 5x = 0 icúKeYeê    e cû^ 
5

2
  ùja ö

(vi) x2 – 5x + 6 = 0 icúKeYe _âùb\K 3 @ùU ö
(vii) mx2 – (2m + 1)x + 5 = 0 icúKeYe cìk\ßde icÁò 3  ùjùf, m e cû^ 1 ùja ö

(viii) x + 
1

x
 = 2 e icû]û^ –1 I 1 @ùU ö.

(ix) cx2 + ax – b = 0 icúKeYe _âùb\KUò b2 – 4ac @ùU ö

(x)  qx2 + rx + P = 0 icúKeYe aúR\ßd _eÆe MêY^ûZàK aòùfûcú ùjùf p = q  ùja ö

\úNð C�ecìkK _âgÜ
1. _ì‰ð aMðùe _eòYZ Keò icû]û^ Ke ö  2x2 – 9x + 4 = 0

2. _ì‰ðaMðùe _eòYZ Keò icû]û^ Ke ö  x2 + x – 6 = 0

3. _ì‰ðaMðùe _eòYZ Keò icû]û^ Ke ö  2x2 – 13x + 20 = 0

4. _ì‰ðaMðùe _eòYZ Keò icû]û^ Ke ö  2x2 – 9x + 9 = 0

5. _ì‰ðaMðùe _eòYZ Keò icû]û^ Ke ö  2x2 – 5x + 2 = 0

6. _ì‰ðaMðùe _eòYZ Keò icû]û^ Ke ö  3x2 – 13x + 12 = 0

7. 2x2 – 6x + 3 = 0 icúKeYe cìk\ßd   I   ùjùf,

_âcûY Ke ù~,  






  
  

F
HG
I
KJ 3

1 1
2 = 13

8. ~\ò x2– Px+q=0 icúKeYe ùMûUòG cìk @^ýUòe 2 MêY jêG, ùZùa _âcûY Ke ù~ 2P2 = 9qö

9. 5x2 – 3x – 2 = 0  icúKeYe cìk\ßd   I    jêG, ùZùa _âcûY Ke ù~  3+ 3 = 
117

125
 ö

10. 2x2 – 3x + 1 = 0 icúKeYe cìk\ßd   I   ùjùf, 







  e cìfý ^òeì_Y Ke ö

11. ùMûUòG @ûdZùlZâe ù\÷Nðý, _âiÚ @ù_lû 8 còUe @]ôK ö ùlZâe ùlZầ k 240 aMð còUe ùjùf,
ùlZâUòe _eòiúcû ̂ ò‰ðd Ke ö

12. ùMûUòG \ßòNûZ icúKeYe cìk\ßde icÁò 3 I cìk\ßde aMðe icÁò 29 ùjùf, icúKeYUò ̂ ò‰ðd
Ke ö

13. \ßòNûZ iìZâ _âùdûM Keò ̂ òcÜfLôZ icúKeYcû^ue cìk ̂ òeì_Y Ke ö
(i) 15x2 – x – 28 = 0, (ii) (x + 5)(x – 5) = 39 (iii) (2x – 1)(x – 2) = 0 (iv) 12x2  x – 6 = 0

14. ~\ò x2 + Px + q = 0 icúKeYe aúR\ßde icÁò ùicû^ue aMðe icÁò ij icû^ jêG, ùZùa
\gûð@ ù~, 2q = P(P + 1) ö

15. icû]û^ Ke : x(x + 5)(x + 7)(x + 12) + 150 = 0

5

4
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16. ùMûUòG iõLýû I Zûjûe ]^ûZàK aMðcìke icÁò 90 ùjùf iõLýûUò ̂ ò‰ðd Ke ö

17. \êAUò iõLýûe 15 I ùicû^ue aêýþKâc eûg \ßde icÁò 
3

10
 ùjùf iõLýû \ßd ̂ òeì_Y Ke ö

18. icû]û^ Ke : (x + 1)(x + 2)(x + 3)(x + 4) = 120

19. 2(x2 + 
1

2x
) – 3(x + 

1

x
) – 1 = 0 ö

20. 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

C�e
aÉê ò̂Á _âgÜ :
1. i) a2 + 4bc ii) x2 – 1 = 0 iii) 0 iv) 5 v) x2 + x – 240 = 0 vi)  4 3

vii) x2 – 3x + 1 = 0 viii) x2 – 13x + 36 = 0 ix) 5 x) 12 xi) 3 xii) 4

2. i) 2 ii) 1 iii) 4 iv) 3 v) 1 vi) 
5

6
vii) 8 viii) 0 ix) 

1

24
x) 4 xi) –16

3. i) 1 ii) 8 iii) 0 iv) –12 v) y2 + 3y – 1 = 0   vi) 6    vii) 24    viii) 7      ix) 1    x) –7
4. a) viii b) vi c) ix d) ii e) vii f) i g) iv h) xi
5. i) T ii) T iii) T iv) F v) F vi) F vii) T viii) F ix) F x) T

\úNð C�ecìkK _âgÜ :

1. (4, 
1

2
),     2. (2, –3), 3. (4, 

5

2
) 4. (3, 

5

2
) 5. (2, 

1

2
) 6. (3, 

4

3
)

10. 
5

2
 ,        11. 64 còUe 12. x2 – 3x + 19 = 0 13. i) 

F
HG
I
KJ

4

3

7

5
, ii) (8, –8) iii) (

1

2
, 2)

iv) 
2

3

3

4
,
F
HG
I
KJ           15. (–6,  6 , –6  31 ) 16. 81,    17. 5 I 10 18. (–6, 1)

19. (2, 
1

2
)           20. 5 Kò.cò.

=====
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ZéZúd @¤ûd

icû«e _âMZò
(ARITHMETIC PROGRESSION)

cêLý aòhdaÉê :
1. @^êKâc (Sequence) :

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

C\ûjeY : 1, 3, 5, 7 ................;

^òdc : 3 –1 = 5 – 3 = 7 – 5 = 9 – 7 = .............. = 2

@[ûðZþ G[ôùe [ôaû _ea�ðú I _ìaða�ðú iõLýû\ßde _û[ðKý  2
ùijò_eò bò^Ü bò^Ü ̂ òdcùe ̂ òŸòðÁ Kâcùe [ôaû iõLýûicìj \ßûeû MVòZ @^êKâc ùKùZûUò ̂ òcÜùe

\ò@ûMfû ö

2, 4, 6, 8...............;

1

2

1

3

1

4

1

5
, , , ..........;

5, 8, 11, 14, 17, .......100, 95, 90, 85, 80..... AZýû\ò ö

@^êKâce aòùghZß :
- @^êKâcùe [ôaû _âùZýK iõLýûKê ùMûUòG ùMûUòG _\ (term) Kêjû~ûG ö
- _â[c Zò̂ òUò Kò´û PûeòUò _\Kê flý Keò Gjûe _ea�ðú _\MêWÿòKê RûYò jêG ö
- @^êKâcKê iû]ûeYZü t

1
, t

2
, t

3
, t

4
, ...... eìù_ ùfLû~ûG ö

- GVûùe t
1
, t

2
, t

3
, t

4
, ....... @û\ò ùjCQò ~[ûKâùc 1c _\, 2d _\, 3d _\..... n- Zc _\ ö

-  n-Zc _\ (t
n
) Kê iû]ûeY _\ Kêjû~ûG ö

2.  _âMZò (Progression) :

^òŸòðÁ ^òdcKê ù^A Kâcùe [ôaû @^êKâcKê ùMûUòG _âMZò (Progression) Kêjû~ûG ö

_âMZò iû]ûeYZü Zò^ò _âKûee -
icû«e _âMZò (Arithmetic progression)
MêùYû�e _âMZò (Geometric progression)
jeûcôK _âMZò (Harmonic progression)
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3. icû«e _âMZò (Arithmetic Progression (A.P.)) :

- ~\ò ùKøYiò @^êKâce _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

- icû«e _âMZò _ûAñ  t
2
 – t

1
 = t

3
 – t

2 
= t

4
 – t

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

n 
– t

n – 1
 = d  @ùU ö

4. 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

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

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

A.P. ùe iû]ûeYZü _â[c _\Kê a I iû]ûeY @«eKê d ^ò@û~ûA[ûG ö

C\ûjeY  :  ̂ òcÜfòLòZ _âùZýKUò ùMûUòG ùMûUòG A.P.  @U«ò ö

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

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

(ii)  
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

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

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

(ii) t
n 
= 

1

3
 + (n – 1)

1

3
 = 

1

3
 + 

1

3
 n  – 

1

3
 = 

1

3
n

- ùKøYiò A.P. GK ̂ òŸòðÁ _\ ̂ ò‰ðd KeòaûKê ùjùf, C_ùeûq iìZâùe a, n Gaõ d cû^ iÚû_^ Keò
t

n 
c¤ ̂ ò‰ðd Keû~ûA_ûeòa ö
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- cù^Ke C_ùeûq _â[c A.P.  e \gc _\ ̂ ò‰ðd KeòaûKê ùja ö

t
10 

= – 18 + (10–1)2 = –18 + 18 = 0

5.  icû«e _âMZòe _â[c n - iõLýK _\e icÁò :
a�ðcû^ @ûùc a, a + d, a + 2d, a + 3d, icû«e _âMZòe _â[c n ùMûUò _\e ù~ûM`k ̂ ò‰ðd Keòaû ö

cù^Ke n Zc _\Uò  t
n 
= a + (n – ) 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)

@[ûðZþ   S
n   

=  n

2
 (_â[c _\ + n Zc _\)

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

S
n  

=  
n

2
 { a + a + (n – 1) d}  S

n   
=  

n

2
 { 2a +  (n – 1) d}

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

=  
n

2
 { 2a +  (n – 1) d}

@^êiò¡û« :  - _â[c n ùMûUò MY^iõLýûe ù~ûM`k   S
n
 = 

n n( )1
2

     KûeY _â[c _\ = 1 I n Zc _\ = n ö
-   ~\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

GK icû«e _âMZòe (i) _âùZýK _\ùe icû^ iõLýû ù~ûMKùf;

(ii) _âùZýK _\eê icû^ iõLýû aòùdûM Kùf;
(iii) _âùZýK _\Kê gì̂  aýZúZ icû^ iõLýû \ßûeû MêY^ Kùf;
(iv) _âùZýK _\Kê gì̂  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,
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(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 _âcûY Keû~ûA_ûeòa ö
C\ûjeY  1 :

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^ : (i) A. P. = 4, 7, 10, 13, 16, ... ...  [  a = 4 Gaõ d = 3]

(ii) t
33

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

(iii) 40 Uò _~ðý« cògûY`k  (S
40

) =
40

2
{2x 4 + (40 – 1) 3}=20 . (8+117)

S
40 

= 20 x 125 [  S
n
 = 

n

2
{2a + (n–1)d}]

S
40 

= 2500 (C�e)

C\ûjeY  2  :   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

\� @ ê̂KâcUò GK A.P. @ùU Gaõ Gjûe a = 2 I d = 2

  S
50

 = 50
2

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

2
{2a + (n – 1) d} ] (C�e)

C\ûjeY - 3 :  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  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] = n

2
[2 x 5 + (n – 1) x 2]

      = n
2

 (10+2n – 2) = n
2

(2n + 8)  = n (n + 4) = n2 + 4n (C�e)

UúKû: n iÚû^ùe ùMûUòG ù~ùKøYiò ̂ òŸòðÁ iõLýû ù^A GK ^òŸòðÁ 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
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C\ûjeY - 4 : 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
 3n + 4n2 = – 5n + 4n2 + 1+ t

n

t
n
 = 8n – 1 ............. (i)

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

C\ûjeY - 5 : \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)

6. @«e iìZâ (Difference formula) :

"@«e iìZâ' _âùdûM Keò _âMZòùe [ôaû _\cû^ue icÁò ̂ òeì_Y Keû~ûG 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
NM

O
QP

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

C\ûjeY  :  1
1 2x  + 1

2 3x  + 
1

3 4x
 +..... + 

1

1n n( )
 e cû^ ^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)
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_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

7. ùKùZûUò iìZâ  :

(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) _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

 n3 = 3S
n
 – 3 . 

1

2
n (n+1) + n  (iìZâ (1) @^êiûùe)

 –3S
n
 = –n3 + n - 

3

2

n
(n+1)  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

 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

( ) ( )


RST
UVW  ...............(5)
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iìZâ : 13 + 23 + 33 + ........... + n3 =  
n n( )RST
UVW

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

 PòjÜ (Sigma notation) :

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

1+2+3 + ......... + n = n = 
n n( )1

2
,

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

6
 ,

13+23+33 + ......... + n3 = n3 = 
n n( )RST

UVW
1

2

2

 AZýû\ò ö

C\ûjeY - 1 : n(n+1)=  n2 + n) = n2 + n,

(n+1) (n+2) = n2 + 3n + 2) = n2 + 3n + 2 = n2 + 3n + 2n

C\ûjeY - 2 : 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
 =  t

n  
= n (n + 1) = n2 +n) = n2 +n

= 
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 : n2  I n  iìZâ\ßde iò]ûikL _âùdûM Keû~ûAQò ö
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C\ûjeY - 3 :  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
     =  t

n
 =

1

2
n2 +

1

2
n

= 
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)

C\ûjeY - 4 :  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
 =  t

n 
 =  4 n2 – 4 n + 1

= 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

( )


RST
UVW= n

4 4

3
1

2n 


F
HG

I
KJ

)
= 

n

3
(4n2 – 1)

S
n
 =

n

3
(4n2 – 1) (C�e)

8.  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

  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
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   ~\ò a I b c¤ùe n iõLýK icû«e c¤K (A.M.) MêWÿòK  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 : 2 I 62 c¤ùe (i) ùMûUòG (ii) \êAùMûUò (iii) Zò ò̂ùMûUò (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 = 42 ö

 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

_âùgÜû�e
aÉê^òÂ _âgÜ (_âùZýK _âgÜe cìfý 1 ^´e)

1.gì̂ ýiÚû^ _ìeY Ke ö
(a) 2, 4, 6, 8 ... @^êKâcùe t

7
 = -----

(b) –4, –2, 0, 2, ..... e iû]ûeY @«e = -----
(c) 2.5,   2.9,  3.3,  3.7, ........ AP e iû]ûeY @«e = -----
(d) 3, x, 9, ........ GK AP ùjùf x = -----
(e) 10.2, 10.4, 10.6, 10.8, ....... e t

5
 = -----

(f) 
1

12 11x
 = 

1

11
 –  -----
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(g) 
1

1( )n n
 = 

1

n
 – -------

(h) 5 I 9 c¤ùe [ôaû icû«e c¤KUò ----

(i) x I 7 c¤ùe icû«e c¤KUò 5 ùjùf x  -----

(j) (a + b) I (a – b) c¤ùe icû«e c¤KUò -----

2. ò̂cÜfòLôZ _âgÜe ùKak C�e ùfL :

(a) AP e _â[c _\ 5 I iû]ûeY @«e 5 ùjùf, _�c _\Uò ùKùZ ?

(b) GK AP e t
n
 = –10 + 2n ùjùf, t

10
 ùKùZ ?

(c) _â[c n ùcûU MY^ iõLýûe ù~ûM`k ùKùZ ?

(d) GK AP e _â[c _\ a I ùgh _\ l ùjùf S
n
 ùKùZ ?

(e) 5, x, 10 iõLýû Zâd icû«e MYZò ejòùf x e cû^ ùKùZ ?

(f) \êAUò eûgòe A.M 11 I ùMûUòG eûgò 7 ùjùf, @^ý eûgòUò ùKùZ ?

(g) 15 I 27 c¤ùe icû«e c¤KUò ùKùZ ?

(h) 1 + 3 + 5 + .....  n iõLýK _\e icÁò ùKùZ ?

(i) 12 + 22 + 32 + ....... + n2 e cû^ ùKùZ ?

(j) 12 I 36 c¤ùe \êAùMûUò c¤K c¤eê _â[c c¤KUò ùKùZ ?

3. ^òùcÜûq _âgÜ MêWÿòKe icû]û^ Ke ö

(a) GK AP e t
n
 = 4n – 6 ùjùf t

8
 ^ò‰ðd Ke ö

(b) 2 + 4 + 6 + ....... ùe S
15

 ^òeì_Y Ke ö

(c) GK AP e a = 3, d = 4, n = 10 ùjùf S
n
 ^ò‰ðd Ke ö

(d) GK AP e _â[c _\ 
1

2
 iû]ûeY @«e = –1 ùjùf PZê[ð _\Uò ̂ ò‰ðd Ke ö

(e) _â[c 100 Uò ~êMà iõLýû cû^ue ù~ûM`k ^òeì_Y Ke ö

(f) \êAUò eûgòe AM = 11 Gaõ ùMûUòG eûgò 7 ùjùf, @^ý eûgòUò ^ò‰ðd Ke ö

(g) 
1

5 6x
 + 

1

6 7x
 + 

1

7 8x
 + ...... 16 Uò _\ _~ðý« cû^ ^òeì_Y Ke ö .

(h) n = 10 ùjùf 13 + 23 + 33 + ....... + n3 e cû^ ̂ òeì_Y Ke ö

(i) 1.1 + 2.3 + 3.5 + 4.7 + ...... e n iõLýK _\ _~ðý« cû^ ^òeì_Y Ke ö

(j) a I b eûgò \ßd c¤ùe [ôaû \êAUò icû«e c¤K c¤eê _â[c c¤KUò ^ò‰ðd Ke ö
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4. ‘K’ É¸ùe \ò@û~ûA[ôaû _âùZýK _eò_âKûgKê ‘L’ É¸iÚ VòKþ _eò_âKûg iµKòðZ Ke ö
‘K’ É¸ ‘L’ É¸

(a) 1.01, 1.51, 2.01,2.51, ....... AP e iû]ûeY @«e : (i) 6

(b) GK AP e a = 5, d = -2 ùjùf, Gjûe _�c _\ : (ii) na

(c) GK AP e n Zc _\ t
n
 = 

n  1

2
 ùjùf  t

111
 e cû^ : (iii) 0.50

(d) GK AP e _â[c _\ 4 I iû]ûeY @«e 3 ùjùf,
_â[c 10 Uò _\e icÁò ö (iv) –3

(e) GK AP e _â[c _\ a Gaõ iû]ûeY @«e 0 ùjùf S
n
 e cû^ : (v) 175

(f) _â[c n iõLýK ~êMà MY^ iõLýû cû^ue ù~ûM`k : (vi) n(n + 1)

(g) 
1

5 6x
 + 

1

6 7x
 + 

1

7 8x
 ........ 16 Uò _\ _~ðý« cû^ : (vii) n (n+1)

(h) 
1

15 16x
 = x – 

1

16
 ùjùf x e cû^ : (viii) 

16

105

(i) 15 I 27 c¤ùe \êAùMûUò icÉ c¤K iÚû_^ Kùf

_â[c c¤Ke cû^ : (ix) 
1

15

(j) n e cìfý ùjùf 5 I n2 e cû^ : (x) 19

(xi) 
2

3

(xii) 55

5. ^òcÜfòLôZ Cqò MêWÿòK c¤eê ùKCñUò bêfþ (F) aû VòKþ (T) \gûð@ ö

(a) 1, –1, 1, –1, ....... GK icû«e _âMZò @ùU ö

(b) ù~Cñ @^êKâce t
n
 = n – 1 , Zûjû GK AP @ùU ö

(c) ùMûUòG icùKûYú ZòâbêRe aûj Zâde ù\÷Nðý ùMûUòG AP ùe ejò _ûeòa ö

(d) 5 \ßûeû aòbûRý icÉ MY^ iõLýû GK AP @U«ò ö .

(e) 5, x, 9 iõLýûZâd icû«e _âMZòùe ejòùf x = 6 ö .  .

(f) 
1

1n n( )
 = 

1

n
 – 

1

1n 
 Kê @«e iìZâ Kêjû~ûG ö
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(g) 13 + 23 + 33 + .......... + n3 = 
n n( )RST

UVW
1

2

2

(h) a, 
a b

2
, b eûgò Zâd icû«e _âMZò ùe ej«ò ö

(i) 30 ùjCQò 2 I 62 c¤ùe icû«e c¤K

 (j) AP e n Zc _\e iìZâ ùjCQò t
n
 = a + (n + 1)d ö

C�e
 1. (a) 14, (b) 2,  (c) 0.4, (d) 6, (e) 11.0, (f) 1

12
, (g) 1

1n
, (h) 7, (i) 3, (j) a

 2. (a) 25 , (b) 10,  (c) 
n n( )1

2
, (d) n a

2
( ) l , (e) 7.5, (f) 15, (g) 21,

     (h) n2, (i) 
n n n( )( ) 1 2 1

6
, (j) 20

 3. (a) 26, (b) 240,  (c) 210, (d) – 5
2

, (e) 10100, (f) 15, (g) 16
105

,

 (h) 3025, (i) 
1

6
n(n+1)(4n–1), (j) 2

3
a b

 4. (a) (iii) 0.50, (b) (iv) –3,  (c) (i) 6, (d) (v) 175, (e) (ii) na,

 (f)(vi) n(n+1), (g) (viii) 16
105

, (h) (ix) 1
15

, (i) (x) 19, (j) (xiii) 55

 5. (a) F, (b) T,  (c) F, (d) T, (e) F, (f) F, (g) T, (h) T, (i) F, (j) F

\úNð C�ecìkK _âgÜ
1.  1 + 3 + 5 + ... ùe S

10
 ùKùZ ?

2. 2 + 4 + 6 + ... ùe S
15

 ùKùZ ?

3. 1 – 2 + 3 – 4 + ... ùe S
30

 ùKùZ ?

4. 1 + 2 + 3 + 2 + 3 + 4 + 3 + 4 + 5 ... ùe S
39

 ùKùZ ?

5. – 7 – 10 – 13 – ... ùe S
21

 ùKùZ ?

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

7. ~\ò t
n
 = 2n – 1, ùZùa _â[c  5 Uò _\ ùfL ö

8. ~\ò t
n
 = 3n + 2, S

61 
^ò‰ðd Ke ö

9. ~\ò S
n
 = n2, ùZùa t

15
  ùKùZ ?

10. GK A. P. e a = 3, d = 4, S
n
 = 903, ùZùa n ùKùZ ?
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11. GK A. P. e d = 2, S
15

 = 285, ùZùa a ùKùZ ?

12. GK A. P. e t
15

 = 30, t
20

 = 50, ùZùa S
17

 ùKùZ ?

13. 32 Vûeê 85 _~ðý« icÉ MY^ iõLýûe icÁò ^ò‰ðd Ke ö

14. 150 Vûeê lê\âZe icÉ ]^ûcôK @~êMà iõLýûe icÁò ^ò‰ðd Ke ö

15. 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)

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

17. 15 Kê G_eò 3 bûMùe aòbq Ke ù~_eòKò ùicûù^ GK icû«e @ ê̂Kâcùe ejòùa I ùicû^ue
MêY`k 120 ùja ö

18.
1

5 6
1

6 7
1

7 8x x x
  ... ... 16 Uò _\ _~ðý«;

19.  7 x 15 + 8 x 20 + 9 x 25 +...e  t
n
   ^ò‰ðd Ke ö

20. 1 x 3 + 2 x 4 + 3 x 5 ...  e t
n
 ,  S

n
 I S

10
 ^ò‰ðd Ke ö

21. 1 . 3 + 3 . 5 + 5 . 7 + 7 . 9 + ....... n iõLýK _\ _~ðý« ù~ûM`k ̂ ò‰ðd Ke ö

22. 22 + 42 + 62 + 82 + ........... n iõLýK _\ _~ðý« ù~ûM`k ̂ ò‰ðd Ke ö

23. 15 I 27 c¤ùe (i) ùMûUòG I (ii) \êAùMûUò icû«e c¤K iÚû_^ Ke ö

24. 6 I 46 c¤ùe (i) \êAùMûUò I (ii) PûeòùMûUò icû«e c¤K iÚû_^ Ke ö

C�e
1. A. P.  1 + 3 + 5 + ........... ùe S

10 
^ò‰ðd KeòaûKê ùja ö

A. P. e _â[c _\ (a) = 1, iû]ûeY @«e (d) = 2 Gaõ _\iõLýû (n) = 10

@ûùc RûYòùQ S
n
 = 

n

2
 [2a + (n –1) d]

S
10

 =  
10

2
 [2 x 1 + (10 –1) 2 ] = 5 ( 2 + 18) = 5 x 20 = 100

2. A. P.  2 + 4 + 6 + ........... ùe S
15 

^ò‰ðd KeòaûKê ùja ö
A. P. e _â[c _\ (a) = 2, iû]ûeY @«e (d) = 2 Gaõ _\iõLýû (n) = 15

@ûùc RûYòùQ S
n
 = 

n

2
 [2a + (n –1) d]

S
15

 =  
15

2
[2 x 2 + (15 –1) 2 ] = 15 ( 2 + 14)  = 15 x 16 = 240
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3. 1 – 2 + 3 – 4 + .... ùe S
30 

^ò‰ðd KeòaûKê ùja ö
\� @ ê̂KâcUò A. P. ùe ̂ ûjó ö
GVûùe @^êKâcUò  (1 –2) + (3 – 4) + ( 5 – 6) + ........ + (29 – 30)

= (1 + 3 + 5 + ...... + 29) – (2 + 4 + 6 + ..... + 30)

=  (1 + 3 + 5 + ...... e 15 Uò _\ _~ðý«) – (2 + 4 + 6 + e 15 Uò _\ _~ðý«)

= 
15

2
 [2 x 1 + (15 –1) 2 ] – 

15

2
[2 x 2 + (15 –1) 2 ] = 15 ( 1 + 14)  – 15 ( 2 + 14)

=  15 x 15 – 15 x 16  = – 15

aòKÌ _âYûkú :
@^êKâcUò  (1 – 2) + ( 3 – 4) + ...... + (29 – 30)

= (–1) + (–1) + ............. + (–1) [15 ù~ûWÿû ]
= (– 1) x 15 =  –15

4. 1  + 2  + 3 + 2 + 3 + 4 + 3 + 4 + 5.......ùe S
39 

 ^ò‰ðd KeòaûKê ùja ö
\� @ ê̂KâcUò  6 + 9 + 12 .......ùe S

13 
 ^ò‰ðd KeòaûKê ùja ö

GVûùe A.P. e _â[c _\ (a) = 6,   iû]ûeY @«e (d) = 3 Gaõ _\ iõLýû (n) = 13

  @ûùc RûYòùQ, S
n
 = 

n

2
[2a + (n – 1)d]

S
13

 =  
13

2
 [2 x  6 + (13 – 1) 3]  = 

13

2
 [2 x  6 + 12 x  3] = 13 (6 + 18) = 13 x 24 = 312

5. –7,  –10,  –13 ......... ùe S
21 

 ̂ ò‰ðd KeòaûKê ùja ö
A.P. e _â[c _\ (a) = –7,   iû]ûeY @«e (d) = –3 Gaõ _\ iõLýû (n) = 21

 @ûùc RûYòùQ, S
n
 = 

n

2
 [2a + (n – 1)d]

S
21

 =  
21

2
 [2 x  (– 7) + (21 – 1) (–3)]

= 
21

2
 [2 x  (–7) + 20 x  (–3)] = 21 [(–7) + (–30)] = 21 x (–37) = –777

6. n + (n – 1) + (n – 2) +  ......... ùe S
n 
 ̂ ò‰ðd KeòaûKê ùja ö

A.P. e _â[c _\ (a) = n,   iû]ûeY @«e (d) = (–1) Gaõ _\ iõLýû n

 @ûùc RûYòùQ, S
n
 = 

n

2
 [2a + (n – 1)d]

=  
n

2
 [2n + (n – 1) (– 1)] = 

n

2
(2n – n + 1) = 

n

2
(n+1)

7. t
n
 = (2n – 1)

t
1
 = 2(1) – 1 = 1 ,  t

2
 = 2(2) – 1 = 3 ,
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t
3
 = 2(3) – 1 = 5,  t

4
 = 2(4) – 1 = 7  Gaõ

t
5
 = 2(5) – 1 = 9    _â[c 5 Uò _\ 1, 3, 5, 7, 9

8. t
n
 = 3n + 2

t
1
 = 3(1) + 2 = 5 ,  t

2
 = 3(2) + 2 = 8 ,

t
3
 = 3(3) + 2 = 11   AZýû\ò ö

5, 8, 11.................... A.P. ùe @Q«ò ö
GVûùe S

61
 iÚòe KeòaûKê ùja ö ù~CñVûùe  a = 5,  d = 3 Gaõ  n  = 61

@ûùc RûYòùQ, S
n
 =  

n

2
[2a + (n – 1)d]

S
61

 =  
61

2
[2 x 5 + (61 – 1) 3]  =  

61

2
 [10 + 180 ] = 

61

2
 (190) =  61 x  95 = 5795

9. S
n
 = n2    S

n – 1
 = (n – 1)2 = n2 – 2n + 1

@ûùc RûYòùQ, t
n
 = S

n
 – S

n – 1

t
n
 = n2 – (n2 – 2n + 1) = 2n – 1

t
15

 = 2(15) – 1 = 29

10. a = 3, d = 4  Gaõ S
n 
 = 903 ùjùf, _\ iõLýû (n) iÚòe KeòaûKê ùja ö

@ûùc RûYòùQ, S
n
 = 

n

2
 [2a + (n – 1)d]

903 = 
n

2
[2 x 3 + (n – 1) 4] =  1806 = n(6 + 4n – 4)

1806 = 2n (2n + 1)
903 = 2n2 + n  2n2 + n –903 = 0  2n2 + 43n – 42n – 903 = 0
 n(2n + 43) – 21 (2n + 43) = 0

(2n + 43) (n – 21) = 0 n = 
43

2
 aû n = 21

 n = 
43

2
 (@i¸a)  n = 21  _\iõLýû  = 21

11. GK A.P. e d = 2, S
15

 = 285 Gaõ n = 15 ùjùf a iÚòe KeòaûKê ùjaö

@ûùc RûYòùQ S
n
 = 

n

2
 [2a + (n – 1)d]

 285 =   
15

2
 [2a + (15 – 1) 2]   285 = 15(a + 14)  19 = a + 14  a = 19 – 14

= 5

  _â[c _\ = 5

12. cù^Ke A.P. e _â[c _\  = a,  iû]ûeY @«e d  Gaõ _\iõLýû = n
@ûùc RûYòùQ t

n
 = a + (n – 1) d
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 t
15

 = a + (15 – 1) d  30 = a + 14d   a + 14d = 30 ....(i)

_ê^½ t
20

 = a + (20 – 1) d  50 = a + 19d   a + 19d = 50  .....(ii)

icúKeY (ii) eê (i) aòùdûMKùf 5d = 20   d = 4

GVûùe ‘d’ e cû^Kê icúKeY (i) ùe _âùdûMKùf  a + (14 x 4) = 30

 a + 56 = 30  a = – 26

 S
17

 = 
17

2
 [2 x ( – 26) + (17 – 1)4] =  17 [–26 + 32] = 17 x 6

  S
17

 = 102

13. 32 Vûeê 85 _~ðý« MY^ iõLýûcû^ue iõLýû = 85 – 32 +1  = 54

  32 + 33 + 34 + .... 54 iõLýK _\ _~ðý«

 S
54

 = 
54

2
[32 + 85] = 27 x 117  S

54
 = 3159

14. 150 eê lê\âZe icÉ ]^ûZàK @~êMà iõLýûMêWÿòK ùjùf - 1,  3,  5,  7 ....... 149

GVûùe Cq @^êKâce _\õiLýû (n) iÚòe KeòaûKê ùja ö
@ûùc RûYòùQ t

n
 = a + (n – 1) d

 149 = 1 + (n – 1) 2  148 = (n – 1) 2  n – 1= 74  n = 75
  S

75
 =  1 + 3 + 5 + ........ + 149

 S
75

 = 
75

2
[2 x 1 + (75 – 1) 2]  = 75(1 + 74)  75 x 75 = 5625

15. cù^Ke icû«e @^êKâcùe [ôaû 6  ùMûUò eûgò ùjùf,
a–5d,  a – 3d,  a –d, a + d, a + 3d  Gaõ  a + 5d

_âgÜû^êiûùe (a – 5d) + (a + 5d) = 16 2a = 16  a = 8

_ê^½  (a – d) x (a + d) = 63 a2 – d2 = 63

64 – d2 = 63  d2 = 1 d =  1

a = 8 Gaõ d = 1 ù^A _\cû^ 3, 5, 7,  9,  11 Gaõ 13   ùja ö
ùijò_eò a = 8 Gaõ d = –1 ù^ùf _\cû^ 13, 11,  9,  7,  5 Gaõ 3   ùja ö

16. cù^Ke GK icùKûYú ZâòbêRe aûjêZâde ù\÷Nðý (a–d),  a   Gaõ  (a + d) GKK
KûeY aûjêZâde ù\÷Nðý A.P. ùe @Q«ò ö
GVûùe icùKûYú ZâòbêRe aéj�c aûjêe ù\÷Nðý (a + d) GKK Gaõ icùKûYiõfMÜ aûjê\ßd
(a–d) I  a GKK ö
_ò[ûùMûeûiþu C__û\ý @^ê~ûdú,
(a + d)2  =  (a – d)2 +  a2

(a + d)2  –  (a – d)2 =  a2  4ad  =  a2  4d  =  a

aûjêZâde ù\÷Nðý 3d,  4d  Gaõ 5d

ùicû^ue @^ê_ûZ 3 : 4 : 5 ùja ö
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17.  cù^Ke bûMZâd  a –d, a Gaõ  a + d

_âgÜû^êiûùe  a –d + a + a + d = 15 3a = 15  a = 5

_ê^½ (a –d) x a x  (a + d) = 120

a (a2 – d2) = 120   5 (25 – d2) = 120
25 – d2 = 24   d2 = 1  d = 1

a = 5  Gaõ  d = 1 _ûAñ bûMZâd 4, 5 Gaõ 6
a = 5  Gaõ  d = –1 _ûAñ bûMZâd 6, 5 Gaõ 4

 18.
1

5 6
1

6 7
1

7 8x x x
  ... ... 16 Uò _\ _~ðý«

= 
1

5 6

1

6 7

1

7 8

1

20 21x x x
.........

x
   

= 
1

5

1

6

1

6

1

7

1

7

1

8

1

20

1

21

F
HG
I
KJ  
F
HG
I
KJ  
F
HG
I
KJ  

F
HG

I
KJ........  = 

1

5

1

21

16

105
 

aò.\â : 5,6,7 e 16 Zc _\ = 5+ (16–1)1 = 20  Gaõ 6, 7, 8 e 16 Zc _\ = 6 + (16 –

1) 1 = 21

19.  7 x 15 + 8 x 20 + 9 x 25 +...e n Zc _\ ̂ ò‰ðd KeòaûKê ùja ö
  7, 8, 9 e t

n
 = 7 + (n –1) 1 = 7 + n – 1 = n + 6

  15, 20, 25 e t
n
 = 15 + (n –1) 5 = 15 + 5n – 5 = 5n + 10

 C_ùeûq @^êKâce t
n
 = (n + 6) (5n + 10)  aû  5(n+6)(n+2)

20. 1 x 3 + 2 x 4 + 3 x 5 .... e t
n
 =  n (n + 2)

KûeY 1, 2, 3, ............. e n Zc _\ = n Gaõ
       3, 4, 5, ............. e n Zc _\ = 3 + (n –1) 1 = n + 2

t
n
 = n (n + 2) = n2 + 2n

S
n
 = t

n
 = (n2 + 2n)    = n2 + 2n

= 
n n n n n( )( ) ( ) 


1 2 1

6

2 1

2
 = 

n n n( ) 


L
NM

O
QP

1

2

2 1

3
2  = 

n n n( )( ) 1 2 7

6

S
10

 = 
10 11 27

6

x x
 = 495

21. 1 . 3 + 3 . 5 + 5 . 7 + 7 . 9 + .......e n Zc _\ = (2n – 1)(2n + 1)

KûeY 1, 3, 5, 7,........ e t
n
  = 1 + (n – 1) 2 = 2n – 1

Gaõ   3, 5, 7, 9........ e t
n
  = 3 + (n – 1) 2 = 2n + 1

t
n
 = (2n – 1)(2n + 1)  = 4n2 – 1

S
n
 = t

n
 = (4n2 – 1)  = 4n2 – n = 4x 

n n n( )( ) 1 2 1

6
 –  n
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S
n
 = 

2 1 2 1

3

n n n
n

( )( ) 
  = 

( )( )2 2 2 1 3

3

2n n n n  

= 
4 4 2 2 3

3

3 2 2n n n n n   
= 

4 6

3

3 2n n n 
= 

n

3
(4n2 + 6n –1)

22. 22 + 42 + 62 + 82 + ...........e n Zc _\
 t

n
 = (2n)2 = 4n2      [  t

n
 = {2 + (n –1)2}2 = (2n)2]

S
n
 = t

n
 = 4n2 = 4n2 = 

4 1 2 1

6

x ( )( )n n n 

S
n
 = 

2 1 2 1

3

2

3

n n n( )( ) 
 n(n+1)(2n+1)

23. (i) 15 I 27 c¤ùe icû«e c¤K = 
15 27

2


= 21

(ii)  15 I 27 c¤ùe x
1
 I x

2  
\êAUò icû«e c¤K ùjùf 15, x

1
, x

2
, 27 icû«e _âMZò aògòÁ ö

    GVûùe iû]ûeY @«e (d) = 
27 15

3


= 4

 x
1 
= 15 + d = 15 + 4 = 19  Gaõ  x

2 
= 15 + 2(4) = 23

 19 I 23,   15  I 27 c¤ùe \êAUò icû«e c¤K ö
24. (i) cù^Ke  6 I 46 c¤ùe \êAùMûUò icû«e c¤K x

1
 I x

2

 6, x
1
, x

2
, 46 A.P.  ùe ejòùa ö

 iû]ûeY @«e (d) = 
46 6

3

40

3




 x
1 
= 6 + d = 6+

40

3
 = 

58

3
  Gaõ  x

2 
= 6 + 2d = 6 + 2 x 

40

3
 = 

98

3

 
58

3
 I 

98

3
,   6  I 46 c¤ùe \êAUò icû«e c¤K ö

(ii) cù^Ke  6 I 46 c¤ùe PûeòùMûUò icû«e c¤K, x
1
 , x

2 
, x

3  
I x

4

 6, x
1
, x

2
, x

3
, x

4
, 46   A.P.  ùe ejòùa ö

 iû]ûeY @«e (d) = 
46 6

5


 = 8

 x
1 
= 6 + d = 6+ 8  = 14,      x

2 
= 6 + 2d = 6 + 16 =  22

  x
3 
= 6 + 3d = 6+ 24  = 30    Gaõ    x

4 
= 6 + 4d = 6 + 32 =  38

  14,  22,  30  I 38,   6  I 46 c¤ùe PûeòùMûUò icû«e c¤K ö
=====
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PZê[ð @¤ûd

i¸ûaýZû
(PROBABILITY)

cêLý aòhdaÉê :
1. ùcøkòK ]ûeYû :

i¸ûaýZû GK NUYûe iõNUòZ ùjaû aû ̂  ùjaû i´§ùe @ûùfûPòZ ùjûA[ûG ö Gjû MYòZe GK
gûLû ö Gjû ~\ézû NUYûe GK cû_ ö Gjò cû_ iaêùaùk 0 Vûeê 1 c¤ùe ùjûA[ûG ö

NUYû cû^ ̂ òcÜ _âKûeùe ùjûA_ûùe :

(i) @ûRò ahûð ùjaûe i¸ûa^û ^ûjó ö

(ii) aògßK_þùe bûeZúd KòâùKU \ke aòRde i¸ûa^û @Qò ö

(iii) GK cê\âû [ùe Uiþ Kùf ùKak H còkòaûe i¸ûa^û 0.5 ö

\êARY `âû^þie MYòZm _ûÄûfþ (Pascal, 1623-1662) I ̀ cûðUþ (Fermat 1601-1665)u c¤ùe
PòVòe @û\û^ _â\û^eê Gjò aòhde cìk\ê@û _Wÿò[ôfû ö

2. i¸ûaýZû \êA_âKûe ö ùMûUòG ùjfû @û^êbaòK aû @^êba iò¡ (Emprical Probability)

i¸ûaýZû ö

@^ýUò Z�ßû]ûeòK i¸ûaýZû (Theoretical Probability) :

@^êba iò¡ i¸ûaýZû : @^êba iò¡ i¸ûaýZû _eúlY I Gjûe _~ðýùalY C_ùe @û]ûeòZ ö

C\ûjeY : GK cê\âûKê 30 [e Uiþ Keòaûeê 13 [e H @ûiòfû ö ùZùa 17 [e T @ûiòa ö H
@ûiòaûe i¸ûaýZûKê P(H) I T @ûiòaûe i¸ûaýZûKê P(T) ùfLû~ûG ö

Gjò NUYûe P(H) = 
He aûecßûeZû

Uiþ iõLýû  =
13

30

  P(T) =  
Te aûecßûeZû

Uiþ iõLýû  = 
17

30

@^êba iò¡ i¸ûaýZûe iõmû ^òcÜ bûaùe a‰ð^û Keû~ûG ö

@^êba iò¡ i¸ûaýZû = 
@ûagýK `kUòe aûecßûeZû

_eúlY iõLýû

Z�ßû]ûeòK i¸ûaýZû : Z�ßû]eòK i¸ûaýZû iû]ûeYZü ùiUþ Z�ß C_ùe @û]ûeòZ ö
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3. iûµf ùÆiþ (Sample Space)  :

GK _eúlYùe i¸ûaý ̀ kcû^uê C_û\û^ eìù_ ù^A MVòZ ùiUþKê iûµf ùÆiþ Kêjû~ûG ö Gjû
iû]ûeYZü S ùe iêPòZ jêG ö

(i) GK cê\âûKê [ùe Uiþ Kùf _eúlYe iûµf ùÆiþ  S = {H, T}  S  = 2 = 21

(ii) GK cê\âû \êA[e Uiþ Kùf Kò´û \êAUò cê\âû [ùe Uiþ Kùf iûµf ùÆiþ

S = {HH, HT, TH, TT}  S  = 4 = 22

(iii) GK cê\âû Zò^ò [e Uiþ Kùf Kò´û Zòù^ûUò cê\âû [ùe Uiþ Kùf iûµf ùÆiþ

S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}  S  = 8 = 23

(iv) ùMûUòG fêWÿê ùMûUòKê [ùe MWÿûAùf iûµf ùÆiþ  S = {1, 2, 3, 4, 5, 6}  S  = 6 = 61

(v) ùMûUòG fêWÿê ùMûUòKê \êA[e Kò´û \êAUò fêWÿêùMûUòKê [ùe MWÿûAùf C_ô^Ü iûµf ùÆiþ
S = {(1, 1), (1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 1), (2, 2), (2, 3), (2, 4), (2, 5), (2, 6), (3, 1),

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

 S  = 36 = 62

(vi) GK cê\âûKê n [e Kò´û n Uò cê\âû [ùe Uiþ Kùf C_ô^Ü iûµfþ ùÆiþ S = 2n.

(vii) GK fêWÿêùMûUòKê n [e Kò´û n Uò cê\âûKê [ùe Uiþ Kùf C_ô^Ü iûµf ùÆiþ S = 6n. ö

4. iûµfþ _G�  (Sample Point) : : GK iûµfþ ùÆiþe _âùZýK C_û\û^Kê iûµf _G� Kêjû~ûG ö

GK cê\âûKê \êA[e Uiþ Kùf  iûµfþ ùÆiþ S = {HH, HT, TH, TT}

GVûùe HH, HT, TH  I TT C_ùeûq iûµf ùÆiþe iûµf _G� Kêjû~ûG ö

5. NUYû (Event) :

GK iûµf ùÆiþe C_ùiUþKê NUYû ( Event) Kêjû~ûG ö

S GK iûµf ùÆi I E Gjûe GK NUYû ùjùf, E  S

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 - 1 :  GK cê\âû \êA[e Uiþ Kùf iûµf ùÆiþ S = {HH, HT, TH, TT}

G[ôùe {HH}, {HT}, {TH}, {TT} ùMûUòG ùMûUòG iek NUYû ö

C\ûjeY - 2 : GK fêWÿêùMûUò [ùe Uiþ Kùf iûµf ùÆiþ S = {1, 2, 3, 4, 5, 6}

G[ôùe {1}, {2}, {3}, ....... ùMûUòG ùMûUòG iek NUYû ö
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(ii)  ù~øMòK NUYû  (Compound Event)

GKû]ôK C_û\û^ aògòÁ NUYûKê ù~øMòK NUYû (Compound Event) Kêjû~ûG ö

C\ûjeY  : GK cê\âû \êA[e Uiþ Kùf iûµf ùÆiþ S = {HH, HT, TH, TT}

GVûùe {HH, HT, TH}, {HH, TT} _âùZýK ùMûUòG ùMûUòG ù~øMòK NUYû ö

(iii) _eÆe ajòbìðZ NUYû (Mutually exclusive Events)

GK iûµf ùÆiþ S e \êAUò NUYû E
1
  I E

2
 _eÆe ajòbìðZ ~\ò E

1   E
2
 = 

C\ûjeY  : GK iûµf ùÆiþ S = {HH, HT, TH, TT}

G[ôùe E
1
 = {HH, HT} I E

2
 = {TH} \êAUò _eÆe ajòbìðZ NUYû ö

(iv) _eò_ìeK NUYû (Complementary events) :

GK iûµf ùÆiþ S ùe \êAUò NUYû _eÆe _eò_ìeK ~\ò E
1
  I E

2
   _eÆe ajòbìðZ

(E
1  E

2
 =  ) I E

1  E
2
 = S

C\ûjeY : cù^Keû~ûC  GK iûµf ùÆiþ S={HH, HT, TH, TT} I  E
1
={HH, HT, TH},

E
2
={TT} I \êAUò _eÆe _eò_ìeK NUYû ö

6. GK NUYûe i¸ûaýZûe iõmû :

E GK NUYû I S GK iûµf ùÆiþ ùjùf E e i¸ûaýZû

P(E) = 
E

S

ùe [ôaû C_û\ û^  iõLýû

ùe [ôaû C_û\ û^  iõLýû
 = 

E

S

(i) E =   ùjùf aû E GK @^ò½òZ NUYû ùjùf E  =   = 0

 P(E) = P() = 


S
 = 

0

S  = 0

E = S ùjùf aû E GK ^ò½òZ NUYû ùjùf E  = S

 P(E) = P(S) = 
S

S  = 1

7. i¸ûaýZûe ùKùZK ]cð :

(i) E  S  ùjùf 0P(E)1

(ii) E GK NUYû I Gjûe _eò_ìeK NUYû E  ùjùf P(E) + P( E ) = 1

P( E ) = 1 – P(E)

iii) E
1
  I E

2
   \êAUò NUYû ùjùf P(E

1
  E

2
) = P(E

1
) + P(E

2
) – P (E

1 
 E

2
)
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(iv) E
1
  I E

2
   \êAUò _eÆe ajòbìðZ NUYû ùjùf E

1
  E

2
 = 

 P (E
1
  E

2
) = 



S  = 
0

S  = 0

 P(E
1 
 E

2
) = P(E

1
) + P(E

2
)

C\ûjeY - 1 :

\êAUò cê\âûKê GK iùw Uiþ Kùf \êAUò H @ûiòaûe i¸ûaýZû ùKùZ ?

icû]û^ : \êAUò cê\âû GK iùw Uiþ ùjùf iûµf ùÆiþ S ùjùf

S = {HH, HT, TH, TT}        S  = 4

\êAUò H @ûiòaûe NUYû E = {HH},  E  = 1

P(E) = 
E

S  = 
1

4

C\ûjeY - 2 :

ùMûUòG fêWÿêùMûUòKê MWÿûAùf ~êMà iõLýû còkòaûe i¸ûaýZû ùKùZ ùja ?

icû]û^ - GVûùe iûµf ùÆiþ S = {1, 2, 3, 4, 5, 6}, S  = 6

~êMà iõLýû còkòaûe  NUYû  E ùjùf E = {2, 4, 6}    E  = 3

P(E) = 
E

S  = 
3

6
 = 

1

2

C\ûjeY - 3 :

Zòù^ûUò cê\âû Uiþ Kùf ùKak Zòù^ûUò T @ûiòaûe i¸ûaýZû ùKùZ ùja ?

icû]û^ - GVûùe  S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}      S  = 8

 ùKak Zòù^ûUò T còkòaûe NUYû E ùjùf E = {TTT}, E  = 1

P(E) = 
E

S  = 
1

8
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_âùgÜû�e

aÉê^òÂ _âgÜ (_âùZýK _âgÜe cìfý 1 ^´e)

1. gì̂ ý iÚû^ _ìeY Ke ö

(i) \êAUò @_âaY cê\âûKê [ùe Uiþ Kùf ùMûUòG H @ûiòaûe i¸ûaýZû ________ ö  [2020  (A)]

(ii) \êAUò @_âaY cê\âûKê [ùe Uiþ Kùf @Zò Kcþùe ùMûUòG H @ûiòaûe i¸ûaýZû ____ö [2019 (A)]

(iii)  ùMûUòG fêWÿê ùMûUòKê  [ùe MWÿûAùf `k 5 aû ZûVûeê Kcþ ùjaûe i¸ûaýZû ________ ö

[2018 (A)]

(iv) ùMûUòG fêWÿê ùMûUòKê  [ùe MWÿûA ùcøkòK aû ù~øMòK ùjûA^[ôaû iõLýû _ûAaûe i¸ûaýZû
________ ö [2018 A]

(v) Zòù^ûUò cê\âûKê GK iùw Uiþ Kùf ~\ò Gjûe iûµf ùÆiþ S jêG ùZùa S  =  = ________ ö

[2019 (A)]

(vi) ùMûUòG aûKèùe Zòù^ûUò ̂ úk, \êAUò ]kû I PûùeûUò fûf cûaðf @Qò ö aûKèe ùMûUòG cûaðf ~\ézû
aQûMfû ö ùMûUòG ]kû cûaðf @ûiòaûe i¸ûaýZû ________ ö

vii) P(E) = 0.3  ùjùf P( E ) = ________

viii)  ùMûUòG fêWÿê ùMûUòKê  [ùe MWÿûMfû, ‘`k 8 ’ @ûiòaûe i¸ûaýZû ________ ö

ix) ùMûUòG cê\âûKê n [e Uiþ Kùf iûµfþ ùÆiþe C_û\û^ iõLýû ________ ö

x) ùMûUòG cê\âûKê 3 [e Uiþ Kùf @ûù\ø T ^ @ûiòaûe i¸ûaýZû ________ ö

2. ò̂cÜfòLôZ _âgÜMêWÿòKe ùKak C�e ùfL ö

(i) \êAUò cê\âû Uiþ KeûMùf ~\ò iûµf ùÆiþ S ùZùa S  ùKùZ ùja ? [2020 (A)]

(ii) X \k I Y \k c¤ùe cýûP ùLkû Mfû ö ~\ò Gjò cýûPþùe X \k RòZòaûe i´ûaýZû 0.64 jêG
ùZùa Y \k jûeòaûe i¸ûaýZû ùKùZ ? [2019 (A)]

(iii) ùMûUòG [kòùe [ôaû Zò^òùMûUò @û´ I \êAùMûUò Kckû c¤eê iúcû [kòKê ^ ù\Lô ùMûUòG `k
aûQòa ö ùi aûQòaû `kUò @û´ ùjûA[ôaûe i¸ûaýZû ùKùZ ?
[2019 (A)]

(iv) ùMûUòG fêWÿêùMûUòKê [ùe MWÿûAùf ùMûUòG ~êMà iõLýû @ûiòaûe i¸ûaýZû ùKùZ ?[2019 (A)]

(v) ùMûUòG \kùe [ôaû 3 RY Sò@ I 5 RY _ê@u c¤ùe ~\ézû ùMûUòG _òfû aûQòùf ùi _òfûUò GK
Sò@ ùjaûe i¸ûaýZû ùKùZ ?

vi) ùMûUòG cê\âûKê \êA[e Uiþ Kùf @ZòKcþùe ùMûUòG  T @ûiòaûe i¸ûaýZû ùKùZ ?
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vii) ùMûUòG fêWÿê ùMûUòKê [ùe MWÿûAùf ùi[ôùe  4 eê aWÿ iõLýû _Wÿòaûe i¸ûaýZû ùKùZ ?

viii) ùMûUòG cê\âûKê Zò^ò[e Uiþ Kùf  H ^ @ûiòaûe i¸ûaýZû ùKùZ ?

ix) P(A) = 
7

10
  ùjùf P( A ) ùKùZ ùja ?

x) ùMûUòG cê\âûKê  30 [e Uiþ KeòaûKê H ù~ùZ [e @ûiòfû T  Zûjûe  \êAMêY  [e @ûiòfû ö P(T)

ùKùZ?

3. ^òcÜfòLôZ _âgÜMêWÿòKê icû]û^ Ke ö

i)  A GK NUYû I  P(A) = 
2

3
 ùjùf P( A ) ^ò‰ðd Ke ö

ii) ùMûUòG [kòùe icû^ @ûKûee 5 Uò ùMûfò, 6 Uò iaêR I 3 Uò ̂ úk cûaðf ùMûfò @Qò ö ùi[ôeê ~\ézû
ùMûUòG cûaðf ùMûfò CVûAùf ùMûUòG ^úk cûaðf ùMûfò _ûAaûe i¸ûaýZû ^ò‰ðd Ke ö

iii) ùMûUòG _eúlYùe GK NUYû  E I Zûe _eò_ìeK NUYû E  ùjùf P(E) + P( E ) ^ò‰ðd Ke ö

iv) \êAUò cê\âûKê GK iùw Uiþ KeûMfû ö Uiþùe @Zò ùagòùe ùMûUòG  H @ûiòaûe i¸ûaýZû ^ò‰ðd
Ke ö

v) \êAUò fêWÿê ùMûUò [ùe MWÿûAùf ùMûUò \êAUòùe _Wÿò[ôaû iõLýû \ßde icÁò 9 ùjaûe i¸ûaýZû
^ò‰ðd Ke ö

vi) \êAUò cê\âû Uiþ KeûMfû ö `k @ûù\ø T ^ @ûiòaûe i¸ûaýZû ^ò‰ðd Ke ö

vii) ùMûUòG fêWÿê ùMûUòKê [ùe MWÿûMfû ö `k  7 eê Kcþ @ûiòaûe  i¸ûaýZû ^ò‰ðd Ke ö

viii) ùMûUòG fêWÿê ùMûUòKê [ùe MWÿûMfû ö [ôùe E NUYûUò ~\ò GK ~êMà iõLýûKê aêSûG ùZùa E NUYûUò
NUòaûe i¸ûaýZû ^ò‰ðd Ke ö

ix) aòâùU^þ MYòZm ùKeòP GK cê\âûKê 10000 [e Uiþ Keò 5067 [e H @ûiòaûe ù\Lôùf ö G ùlZâùe
T e i¸ûaýZû ^ò‰ðd Ke ö

x) P( E ) = 0.2 ùjùf  P(E) ̂ ò‰ðd Ke ö

4. ‘K’ É¸ùe \ò@û~ûA[ôaû _âùZýK _eò_âKûgKê ‘L’ É¸iÚ VòKþ _eò_âKûg ij iµKòðZ Ke ö

‘K’ É¸ ‘L’ É¸

i) \êAUò cê\âûKê [ùe Uiþ Kùf @ZòKcþùe ùMûUòG  H @ûiòaûe

NUYûe C_û\^ iõLýû : (A) 8

ii) \êAUò fêWÿê ùMûUò [ùe MWÿûAùf ùMûUò \êAUòùe _Wÿò[ôaû

iõLýû \ßde icÁò 7 ùjaûe i¸ûaýZû : (B) 
2

5
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iii) NATURE g±eê ùMûUòG Êe a‰ð aûQòaûe i¸ûaýZû : (C) 
3

5

iv) GK fêWÿê ùMûUòKê [ùe MWÿûAùf `k 2 [ôaû NUYûe C_û\û^ iõLýû : (D) 1

v) 1, 2, 3, 4, ........ 35 iõLýûcû^u c¤eê ~\ézû ùMûUòG iõLýû

aûQòùf aûQò[ôaû iõLýûUò 7 e GK MêYòZK ùjaûe i¸ûaýZû : (E) 3

vi) ùMûUòG fêWÿê ùMûUòKê [ùe MWÿûMfû “`k 8” @ûiòaûe i¸ûaýZû : (F) 
1

6

vii) ùMûUòG fêWÿê ùMûUòKê [ùe MWÿûMfû “`k 7 eê Kcþ” @ûiòaûe i¸ûaýZû : (G) 
1

2

viii) P( E ) = 
2

5
 ùjùf P(E)  e cû^ : (H) 5

ix) @ûRò ahûð ùjaûe i¸ûaýZû 0.6 ùjùf ahûð ^ ùjaûe i¸ûaýZû : (I) 
1

7

x) ùMûUòG cê\âûKê  3 [e Uiþ Kùf iûµfþ ùÆiþe C_û\û^ iõLýû : (J) 0

5. ^òcÜiÚ Cqò MêWÿòKùe VòKþ Cqò _ûAñ (T) I bêfþ Cqò _ûAñ  (F) \ò@û~ûA[ôaû aûKè bòZùe eL ö

i) NUYûUò    ùjùf Gjûe i¸ûaýZû 1

ii) ùMûUòG cê\âû [ùe Uiþ Kùf Gjûe iûµf ùÆiþ e C_û\û^ iõLýû  4

iii) cê\âûKê [ùe Uiþ Kùf E
1
 = {H} NUYûe _eò_ìeK NUYû E

2
 = {H, T}

iv) P(E) = 
2

7
 ùjùf P( E ) = 

5

7

v) ùMûUòG fêWÿê ùMûUòKê \êA[e MWÿûAùf faþ] iûµf ùÆiþe C_û\û^ iõLýû 36

vi) ùMûUòG iûµf ùÆiþe E
1
 I E

2
 \êAUò ajòbìðZ NUYû ùjùf P(E

1E
2
)< P(E

1
) + P(E

2
)

vii) 20 Uò Pûeû MûQ fMûMfû, ùi[ôeê 8 Uò PûeûMQ a�ôfû ö ùZùa ceò~ûA[ôaû

PûeûMQe i¸ûaýZû 
3

5

viii) ùMûUòG fêWÿêùMûUòKê [ùe MWÿûAùf ùMûUòG ~êMàiõLýû @ûiòaûe i¸ûaýZû 
3

5

ix) ùMûUòG fêWÿêùMûUòKê [ùe MWÿûAùf “`k 4” còkòaûe i¸ûaýZû  
1

2

x) ùMûUòG cê\âûKê  3 [e Uiþ Kùf iûµfþ ùÆiþe C_û\û^ iõLýû 9
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C�e

1. i) 
1

2
     ii) 

3

4
     iii) 

5

6
     iv) 

1

6
     v) 8      vi) 

2

9
      vii) 0.7      viii) 0     ix) 2n     x) 

1

8

2. i) 4       ii) 0.64   iii) 
3

5
    iv) 

1

2
     v) 

3

8
      vi) 

3

4
     vii) 

2

6
       viii) 

1

8
   ix) 

3

10
   x) 

2

3

3.  i) 
1

3
   ii) 

3

14
       iii) 1       iv) 

3

4
    v) 

1

9
      vi) 

1

4
     vii) 1        viii) 

1

2
   ix) 0.4933    x) 0.8

4 i)   (E) ii)   (F) iii)   (G) iv)   (H) v)   (I)

vi)   (J) vii)   (D) viii)   (C) ix)   (B) x)   (A)

5. i)   (F) ii)   (F) iii)   (F) iv)   (T) v)   (T)

vi)   (F) vii)   (T) viii)   (F) ix)   (T) x)   (F)

\úNð C�ecìkK _âgÜ

6. ùMûUòG fêWÿêùMûUòKê \êA[e MWÿûA \ò@ûMfû ö _Wÿê[ôaû iõLýû ù~ûM`k  9 ùjaûe i¸ûaýZû ^ò‰ðd
Ke ö

7. ùMûUòG @_âùag fêWÿêùMûUòKê \êA[e MWÿûMfû ö iõLýû \êAUòe ù~ûM`k 10 @ûiòaûe i û̧aýZû ò̂‰ðd
Ke ö

8. ùMûUòG fêWÿêùMûUòKê \êA[e MWÿûA \ò@ûMfû ö ùMûUò \êAUòùe ù\Lû ~ûC[ôaû iõLýû \êAUòe ù~ûM`k
7 ùjaûe i¸ûaýZû ^ò‰ðd Ke ö

9. ùMûUòG fêWÿêùMûUòKê \êA[e MWÿûA \ò@ûMfû ö ùMûUò \êAUòùe ù\Lû~ûC[ôaû iõLýû \êAUòe ù~ûM`k
< 7 ùjaûe i¸ûaýZû ^ò‰ðd Ke ö

10. ùMûUòG cê\âûKê 3 [ùe Uiþ KeûMfû ö iûµfþ ùÆiþUò ùfL ö `kùe @ZòKcþùe \êAUò H [ôaû
NUYûe  i¸ûaýZû ^ò‰ðd Ke ö

11. ùMûUòG cê\âûKê 3 [ùe Uiþ KeûMfû ö ̀ kùe @ZòKcþùe ùMûUòG T [ôaû  NUYûe i¸ûaýZû ̂ ò‰ðd
Ke ö

12. ùMûUòG cê\âûKê 3 [ùe Uiþ KeûMfû ö ̀ kùe @ZòKcþùe ùMûUòG H [ôaû  NUYûe i¸ûaýZû ̂ ò‰ðd
Ke ö

13. ùMûUòG fêWÿêùMûUòKê \êA[e MWÿûMfû ö iõLýû \êAUòe ù~ûM`k 11 ùjaûe  ù~ûM`k ^ò‰ðd
Ke ö
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14. E
1 
I E

2 
G_eò \êAUò NUYû ù~CñVûùe  P(E

1
) = 

5

8
,  P(E

2
) = 

2

8
I  P(E

1 
 E

2
) = 

1

8
 ö

^òcÜfòLôZMêWÿòK ̂ ò‰ðd Ke ö
i) P(E

1
   E

2
) ii) P(E1

1
) iii) P(E

2
1)

15. ùMûUòG aûKèùe  60 Uò ùa÷\êýZòK afþa @Qò ö ùi[ôeê  12 Uò Leû_ Gaõ @^ý icÉ bf afþa ö
ùi[ôùe ùùMûUòG afþa _\ézû aûjûe KeûeMfû ö akþaUò bf aûjûeòaûe i¸ûaýZû I afþaUò
Leû_ aûjûeòaûe i¸ûaýZû ̂ ò‰ðd Ke ö i¸ûaýZû \ßde icÁò ùKùZ ùfL ö

16. ùMûUòG fêWÿêùMûUòKê [ùe MWÿûAaûeê “`k @~êMà Kò´û ̀ k 3’’  NUYûUòe  i¸ûaýZû ̂ ò‰ðd Ke ö

17. ùMûUòG fêWÿêùMûUòKê [ùe MWÿûAùf “`k 5 Kò´û GK @~êMà iõLýû @ûiòaûe i¸ûaýZû ̂ ò‰ðd Ke ö

18. 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,  ùZùa E
1
   E

2
 NUYû I  E

1 
NUYûe i¸ûaýZû ^òeì_Y Ke ö

19. ùMûUòG fêWÿêùMûUòKê \êA [e MWÿûA \ò@ûMùf “`k _â[c iõLýûUò @~êMà I \ßòZúdUò  6’’  NUYûe
i¸ûaýZû ̂ òeì_Y Ke ö

20. ùMûUòG cê\âûKê 3 [e Uiþ KeûMfû ö ̀ kùe @Zòùagòùe \êAUò T ejòaûe  i¸ûaýZû ̂ ò‰ðd Ke ö

21. ùMûUòG cê\âûKê 3 [e Uiþ KeûMfû ö `kùe ùKak H Kò´û ùKak  T [ôaû” NUYûe i¸ûaýZû
^ò‰ðd Ke ö

22. ùMûUòG cê\âûKê 2 [e Uiþ KeûMfû ö ̀ kùe @Zòùagòùe ùMûUòG H ejòaûe  i¸ûaýZû ̂ ò‰ðd Ke ö

23. ùMûUòG cê\âûKê 3 [e Uiþ KeûMfû ö “ùKøYiò ̀ kùe  T ̂ [ôaû” NUYûe i¸ûaýZû ̂ ò‰ðd Ke ö

24. ùMûUòG fêWÿê ùMûUòKê [e MWÿûMfû ö iû¶f ùÆiþUò ùfL ö “`k 5” NUYûe i¸ûaýZû ^ò‰ðd
Ke ö

25. ùMûUòG fêWÿê ùMûUòKê \êA[e MWÿûMfû ö iõLýû \êAUòe ù~ûM`k <6 NUYûe i¸ûaýZû ̂ ò‰ðd Ke ö

C�e
6. GK fêWÿê ùMûUòKê \êA[e MWÿûA \ò@ûMfû ö Gjûe iµûfþ ùÆiþ  S = {(1, 1), (1, 2), (1, 3), (1, 4),

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

 S  = 36

GVûùe NUYû = _Wÿê[ôaû iõLýû \ßde ù~ûM`k  9

= {(3, 6), (4, 5), (5, 4), (6, 3), (4, 6), (5, 5), (6, 4), (5, 6), (6, 5), (6, 6)}     E  = 10

P (E) = 
E

S  = 
10

36
 = 

5

18
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 ùMûUòG @_âaY fêWÿêKê \êA[e MWÿûMfû ö GVûùe iûµf ùÆiþ S ùjùf S 36

_âgÜ @^ê~ûdú NUYû E = {(4, 6), (5, 5), (6, 4), (5, 6), (6, 5), (6, 6)}     E  = 6

 E  = 
E

S  = 
6

36
 = 

1

6

8. ùMûUòG fêWÿê ùMûUòKê \êA[e MWÿûA \ò@ûMfû ö iûµf ùÆiþ S ùjùf S 36

GVûùe NUYû E = {(1, 6), (2, 5), (3, 4), (4, 3), (5, 2), (6, 1)}    E  = 6

P(E) = 
E

S  = 
6

36
 = 

1

6

9. ùMûUòG fêWÿê ùMûUòKê \êA[e MWÿûA \ò@ûMfû ö iûµf ùÆiþ S ùjùf S = S  = 36

NUYûùe [ôaû iõLýû \êAUòe ù~ûM`k < 7

E = {(1, 1), (1, 2), (2, 1), (1, 3), (2, 2), (3, 1), (1, 4), (2, 3), (3, 2), (4, 1), (1, 5), (2, 4), (3, 3),
(4, 2), (5, 1)}

 E  = 15

P(E) = 
E

S  = 
15

36
 = 

5

12

10. ùMûUòG cê\âûKê 3 [e Uiþ KeûMfû ö

GVûùe iûµf ùÆiþ  S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}

S  = 8

@Zò Kcþùe \êAUò H [ôaû NUYû E ùjC ö

E = {HHT, HTH, THH, HHH}        E  = 4

P(E) = 
E

S  = 
4

8
 = 

1

2

11. ùMûUòG cê\âûKê 3 [e Uiþ KeûMfû ö S  = 8

GVûùe NUYû E = {TTH, THT, HTT, TTT} E  = 4

P(E) = 
E

S  = 
4

8
 = 

1

2
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12. ùMûUòG cê\âûKê 3 [e Uiþ KeûMfû ö iûµf ùÆiþ  S ùjùf  S  = 8

cù^Keû~ûC @ZòKcþ ùMûUòG  H  [ôaû NUeû = E

E = {HTT, THT, TTH, HHT, HTH, THH, HHH}  E  = 7

P(E) = 
E

S  = 
7

8

13. ùMûUòG fêWÿê ùMûUòKê 2 [e MWÿûMfû ö

Gjûe iûµf ùÆiþ S ùjùf S  = 36

iõLýû \êAUòe ù~ûM`k 11 ùjaûe NUYûUò E ùjC ö Gjûe _eò_ìeK NUYû E  = iõLýû \êAUòe
ù~ûM`k >11 = {(6, 6)}

E  = 1

P( E ) = 
E

S
 = 

1

36

P(E) = 1 – P( E ) = 1-
1

36
 = 

35

36

14. \� @QòP(E
1
) = 

5

6
, P(E

2
)  = 

2

8
, P(E

1 
 E

2
) = 

5

8
 + 

2

8
 – 

1

8
 = 

5 2 1

8

 
 = 

6

8
 = 

3

4

P(E1
1
) = 1 – P(E

1
) = 1 – 

5

8
 = 

8 5

8


 = 

3

8

P(E1
2
) = 1 – P(E

2
) = 1 – 

2

8
 = 

8 2

8


 = 

3

4

15. GVûùe iûµf ùÆiþUò S ùjC, S  = 60

afþaUò Leû_ aûjûeòaûe NUYû E ö    E  = 12

P(E) = 
E

S  = 
12

60
 = 

1

5

afþUUò bf aûjûeòaûe NUYû E

P( E ) = 1 – P (E) = 1 – 
1

5
 = 

4

5

P(E) + P( E )  = 
1

5
 + 

4

5
 = 

5

5
 = 1
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16. ùMûUòG fêWÿêùMûUò [ùe MWÿûA \ò@ûMfû ö iûµf ùÆiþ S = {1, 2, 3, 4, 5, 6}

S  = 6

“`k @~êMà Kò´û `k 3

NUYûUò E ùjùf = {1,  3, 4, 5, 6}      E  = 5

P(E) = 
E

S  = 
5

6
17. ùMûUòG fêWÿêùMûUò [ùe MWÿûA \ò@ûMfû ö

 iûµf ùÆiþ S = {1, 2, 3, 4, 5, 6}

NUYûUò E = “`k 5 Kò´û GK @~êMà iõLýû” = {1, 3, 5}  E  = 3

P(E) = 
E

S  = 
3

6
 = 

1

2

18. GVûùe E
1
 I E

2 
\êAUò NUYû,

\� @Qò P(E
1
) = 2 P(E

2
)  .........(i)

P(E1) + P(E
2
) = 0.9 ..........(ii)

(1) I (2) eê 2P(E
2
) + P(E

2
) = 0.93P (E

2
) = 0.9 P(E

2
) = 

0 9

3

.
 = 0.3

(1) eê @ûùc _ûC P(E
1
) = 2 x 0.3 = 0.6

  E
1
 I E

2 
\êAUò _eÆe ajòðbêq NUYû

P(E
1
   E

2
) = P(E

1
) + P(E

2
) = 0.9

19. ùMûUòG fêWÿêùMûUò \êA[e MWÿûA \ò@ûMfû ö
GVûùe iûµf ùÆiþ S = {(1, 1), (1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 1), (2, 2) ............ (6, 6)}

 S  = 36

GVûùe NUYû  E =  “`k _â[c iõLýûUò @~êMà I \ßòZúdUò 6” = {(1, 6), (3, 6), (5, 6)}

 E  = 3

P(E) = 
E

S  = 
3

36
 = 

1

12

20. ùMûUòG cê\âûKê 3 [e Uiþ KeûMfû ö

S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}     S  = 8

NUYû  E =  “`k @Zò ùagúùe \êAUò T

= {TTH, THT, HTT, THH, HTH, HHT, HHH}        E  = 7

P(E) = 
E

S  = 
7

8
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21. ùMûUòG cê\âûKê 3 [e Uiþ KeûMfû ö S  = 8

NUYû  E =  “ùKak H Kò´û ùKak  T ” = {HHH, TTT} E = 2

P(E) = 
E

S  = 
2

8
 = 

1

4

22. ùMûUòG cê\âûKê 2 [e Uiþ KeûMfû ö

S = {HH, HT, TH, TT} S  = 4

NUYû  E =  “@Zòùagòùe ùMûUòG H  ” = {HI, TB, TT} E = 3

P(E) = 
E

S  = 
3

4

23. ùMûUòG cê\âûKê 3 [e Uiþ KeûMfû ö

S = {HHH, HHT, HTH, THH, HTT, THT, TTH, TTT}     S  = 8

E = “ùKøYiò ̀ kùe  T ^[ôaû” NUYû = {HHH}

E  = 1

P(E) = 
E

S  = 
1

8

24. ùMûUòG fêWÿê ùMûUòKê [e MWÿûMfû ö iû¶f ùÆiþ  S = {1, 2, 3, 4, 5, 6}      S  = 6

NUYû E = `k 5   = {1, 2, 3, 4, 5, }

E  = 5

P(E) = 
E

S  = 
5

6

25. ùMûUòG fêWÿê ùMûUòKê \êA[e MWÿûMfû ö

S = {(1,1), (1, 2), (1, 3), (1, 4), (1, 5), (1, 6), (2, 1),(2, 2).......... (6, 6)}      S  = 36

GVûùe NUYû E = < 6

= {(1, 1), (1, 2), (2, 1), (1, 3), (2, 2), (3, 1), (1, 4), (2, 3), (3, 2), (4, 1)}

E  = 10

P(E) = 
10

36
 = 

5

18

=====
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_�c @¤ûd

_eòiõLýû^
(STATISTICS)

cêLý aòhdaÉê :
1.  ùcøkòK ]ûeYû (Basic Concept) :

_eòiõLýû^ MYòZe GK gûLû ö G[ôùe aòbò^Ü Z[ýe iõMâj, C_iÚû_^û, aòùgähY I ùgh
iò¡û«ùe _j�ôaûe ùKøgk \gûð~ûA[ûG ö
2.  ùK¦âúd _âaYZû ^ò‰ðde _âYûkú :

ùMûUòG _eúlûùe GK ùgâYúe _òfûcû^ue \lZûe `kû`k RûYòaû fûMò ùKùZK Z[ýe
@ûagýK jêG ö

(i) ùgâYúùe ùKùZ RY QûZâ @Q«ò ö
(ii) QûZâcûù^ ùKùZUû aòhdùe _eúlû ù\CQ«ò ö
(iii) _âùZýK aòhdùe QûZâcûù^ ùKùZ cûKð eLôQ«ò ö
(iv) ùKùZ RY QûZâ KéZKû~ðý ùjûAQ«ò ö
(v) jûeûjûeò ùKùZ QûZâ KéZKû~ðý ùjùf ö
Gjò _âùZýK Z[ýKê iõLýûùe _âKûg Kùf ùijò iõLýûKê faþ]ûu Kj«ò ö

C\ûjeY - ùMûUòG QûZâe 5 Uò aòhde _eúlûùe [ôaû ^´e 65, 80, 70, 60 I 85

QûZâUòe jûeûjûeò ^´e =  
65 80 70 60 85

5

360

5

   
 = 72

Gjò iõLýûKê Z[ýûakúe ùK¦âúd _âaYZûe cû_ (Measure of central tendency) Kj«ò ö
3. ùK¦âúd _âaYZûKê  iìPûAaû _ûAñ Zò ò̂ _âKûe cû_ aýajéZ jêG ö

(i) cû¤cû^ (Mean)
(ii) c]ýcû (Medium)
(iii) MeòÂK (Mode)

(i) cû¤cû^ (Mean) :
ùMûUòG iûõLôýK Z[ýûakú @«MðZ icÉ f²ûue jûeûjûeò cû_Kê Z[ýûakúe cû¤cû^ (Mean)

Kêjû~ûG ö
ùKøYiò Z[ýûakúe faþ]ûuMêWÿòK x

1
, x

2
, x

3
 .......x

n
 ùjùf Cq Z[ýûakúe cû]ýcû^ M ùjùf

M = x x x x

n

x

n
n k

n

k
1 2 3 1   

 .......... 
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(ii) aûe´ûeZû aòZeYùe x
1
, x

2
......... x

n
 faþ]ûu MêWÿòKe @ ê̂eì_ aûe´ûeZû f

1
, f

2
......... f

n
 ùjùf

cû]ýcû^ M = 
f x f x f x

f f f

f x

f

n n

n

k

n

k k

k

n

k

1 1 2 2

1 2

1

1

  

  
 



..........

..........





iõùl_ùe cû]ýcû^ M = 




fx

f
 ùe _âKûgòZ jêG ö

(iii) bûM aòbq aûe´ûeZû aòZeYùe x
1
, x

2
......... x

n
 ~[ûKâùc _âùZýK bûMe c¤aò¦ê I Gjûe

aûe´ûeZû f
1
, f

2
......... f

n
 ùjùf

cû]ýcû^ M =  
f x f x f x

f f f

f x

f

n n

n

k

n

k k

k

n

k

1 1 2 2

1 2

1

1

  

  
 



..........

..........





 GVûùe c¤ iõùl_ùe cû]ýcû^ M = 




fx

f

(iv) faþ]ûu aWÿ aWÿ iõLý ùjùf @ûe¸ aò¦ê _âYûkú aýajéZ jêG ö faþ]ûu cû^ x
1
, x

2
.........

x
n
  Gaõ Gjûe @^êeì_ aûe´ûeZû f

1
, f

2
......... f

n
 ö A @ûe¸ aò¦êùjùf cû¤cû^

M = A + 




f y

f
i i

i

ù~ùZùaùk  x
i
 - A = y

i

 cû]ýcû^ = @ûe¸ aò¦ê +  
aòPêýZòcû^ue icÁò

faþ]ûu iõLýû

4. bûM aòòbq I aûe´ûeZû aòZeY iûeYúùe cû¤cû^ ^òeì_Y :
x

1
, x

2
......... x

n
  _âùZýK iõbûMe c¤aò¦ê I _âùZýK iõbûMe aûe û́eZû f

1
, f

2
......... f

n
  ùjùf

cû¤cû^ M =  





i

n

i i

i

n

i

f x

f





1

1

5. ùKùZK mûZaý Z[ý :
x

1
, x

2
......... x

n
  faþ]ûu MêWÿòKe cû]ýcû^ M ùjùf

(i) x
1
+a,  x

2
+a, x

3
+a, ..........., x

n
+a   faþ]ûu MêWÿòKe cû]ýcû^ M+a ùja ö

(ii) x
1
–a,  x

2
–a, x

3
–a, ..........., x

n
–a faþ]ûu MêWÿòKe cû]ýcû^ M – a ùja ö

(iii) ax
1
, ax

2
......... ax

n
 faþ]ûu MêWÿòKe cû]ýcû^  M ùja ö (a  0)

(iv)
x

a

x

a

x

a

x

a
n1 2 3, , ,...........  faþ]ûu MêWÿòKe cû]ýcû^ 

M

a
 ùja (a  0)ö
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6.  c]ýcû (Median) :

ùKøYiò Z[ýûakúe faþ]ûu MêWÿòK iû^eê aWÿ aû aWÿeê iû̂  Kâcùe i{òZ [ôùf ùicû^ue c]ýc
faþ]ûuKê Z[ýûakúe c]ýcû Kêjû~ûG ö

(i) faþ]ûu iõLýû n @~êMà ùjùf Z[ýûakúe ùMûUòG c]ýc iÚû^ I Zûjû ùjCQò 
n  1

2
 Zc iÚû̂ ö

G ùlZâùe \� Z[ýûakúe c¤cû = 
n  1

2
 Zc iÚû^úd faþ]ûu ö

(ii) n ~êMà ùjùf \êAUò c¤c iÚû^ [ûG ö ùi  \êAUò iÚû^ 
n

2
 Zc I 

n

2
1

F
HG
I
KJ  Zc iÚû^ ö

GVûùe c¤cû = 
n

2
  Zc I 

n

2
1

F
HG
I
KJ  Zc iÚû^e jûeûjûeò = 

1

2 2 2
1

n n
 
F
HG
I
KJ

L
NM

O
QP  Zc iÚû^ ö

(iii) 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

(iv) bûMaòbq Gaõ aûe´ûeZû aòZeY iûeYúùe _âKûgòZZ Z[ýûakúe c¤cû -

M
d
 = l + 

m c

f


i

GVûùe l = c¤cû iõbûMe ̂ òcÜiúcû
m = c¤cû iÚû^
f = c¤cû iõbûMe aûe´ûeZû
c = c¤cû iõbûMe VòKþ _ìaða�úð iõbûMe aûe´ûeZû
i = iõbûM aòÉûe ö

7.  MeòÂK (Mode) :
(i) ùKøYiò Z[ýûakúùe iaûð]ôK [e ejò[ôaû faþ]ûu Cq Z[ýûakúe MeòÂK @ùU ö
(ii) bûMaòjú^ aûe´ûeZû a�^ùe iaûð]ôK aûe´ûeZû aògòÁ faþ]ûu Cq a�^e MeòÂK ö
(iii) ùKøYiò Z[ýûakúùe @«bêðKþ faþ]ûu cû^ue aûe´ûeZû icû^, ùZùa Cq Z[ýûakúe

MeòÂK ̂ ûjó ö
(a) 1, 2, 3, 4, 5, 6, 7, 8 e MeòÂK ̂ ûjó ö
(b) 2, 3, 4, 2, 4, 3 e MeòÂK ̂ ûjó ö

8.  cû¤cû^, c]ýcû I MeòÂK c¤ùe @û^êbaòK i´§ -
(Emperal relation)

GK Z[ýûaúkúùe cû¤cû^ M, c¤cû M
d
 Gaõ MeòÂK M

0
 ùjùf M

0
= 3M

d
 – 2M ö
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_âùgÜû�e
aÉê^òÂ _âgÜ (_âùZýK _âgÜe cìfý 1 ^´e)

1. gì̂ ýiÚû^ _ìeY Ke :
(i) _â[c 20 Uò MY^ iõLýûe cû¤cû^ ----- ö
(ii) 15 Vûeê 25 _~ðý« icÉ MY^ iõLýûe cû¤cû^ ----- ö (2019-A)

(iii) ùMûUòG Z[ýûakúe cû¤cû^ 15 I c¤cû 14 ùjùf ùicû^u MeòÂK ----- ö (2019-A)

(iv) 5, 8, 3, 7, 11, 27 Gaõ 16 Gjò faþ]ûu MêWÿòKe c¤cû ----- ö (2018-A)

(v) 60 eê Kcþ ùjûA[ôaû 9 e icÉ MêYòZK cû^u c¤cû  ----- ö (2018-A)

(vi) 5, 6, 7, 7, 8, 8, 9, 9, 9, 9, 10, 11, 12, 12 MeòÂK  ----- ö (2018-A)

(vii) 6, 8, 5, 7, x I 4 e cû¤cû^ 7 ùjùf x = ----- ö (2014-S)

(viii) x, x + 1, x + 2, x + 2, x + 3, x+2, x+4e MeòÂK 7 ùjùf faþ]ûucû^ue cû¤cû^ ----- ö
(ix) _â[c 9 Uò MY^ iõLýûe c¤cû ----- ö
(x) GK Z[ýûakúe MeòÂK M

0
 I cû]ýcû^ M ùjùf c]ýcû M

d
 =  ----- ö

2. ò̂cÜfòLôZ _âgÜMêWÿòKe ùKak C�e ùfL ö
(i)  x, x + 2,  x + 4, x + 6, x + 8 I x + 10 e cû¤cû^ 8 ùjùf x e cû^ ùKùZ ? (2018-A)

(ii) 7, 8, 4, 3, 10 faþ]ûucû^ue c¤cû ùKùZ ? (2019-A)

(iii) _â[c 5 Uò ùcøkòK iõLýûe c¤cû _â[c 6 Uò ùcøkòK iõLýûe c]ýcû Vûeê ùKùZ Kcþ ?(2018A)

(iv) 5 ahð adÄ 4 Uò _òfû I 4 ahð adÄ 6 Uò _òfûue cû]ýcû^ adi ùKùZ ùja ? (2018-A)

(v) M cû]ýcû^ aògòÁ 20 Uò faþ]ûu c¤eê _âùZýK Kê 2 aXÿûAùf ̂ ìZ^ faþ]ûu cû^ue cû¤cû^
ùKùZ ùja ?

(vi) 10 Uò faþ]ûue MYòÂK 12 ö _âùZýK faþ]ûuKê 2 \ßûeû bûMKùf ̂ ìZ^ faþ]ûucû^ue MeòÂK
ùKùZ ùja ?

(vii) ùMûUG Z[ýûakúe MeòÂK 2 I cû]ýcû^ 5 ùjùf c]ýcû ùKùZ ? (2016-A)

(viii) 100, 25, 50, 29, x, 30, 18, 48 e MeòÂK 50 ùjùf x = ùKùZ ? (2016-A)

(ix) _â[c 10 Uò MY^ iõLýûe c¤cû _â[c 9 Uò MY^ iõLýûe c]ýcû Vûeê ùKùZ ùagò ? (2014A)

(x) ^òcÜ iûeYú @«bêðq Z[ýûakúe MeòÂK ùKùZ ? (2018-S)

faþ]ûu 3 4 5 6 7 8 9

aûe´ûeZû 12 15 16 18 22 14 8

3. ^òcÜfòLôZ _âgÜMêWÿòKê icû]û^ Ke ö
(i) x, x + 3, x + 6, x + 9 I x + 12 e cû]ýcû^ 9 ùjùf x ^ò‰ðd Ke ö
(ii) 1, 2, 3, 4,.......n e cû¤cû^ M ùjùf 2, 4, 6, 8, ........2n e cû¤cû^ ̂ ò‰ðd Ke ö
(iii) x, x, 5, 7, 9 e MeòÂK 5 ùjùf x e cìfý ̂ ò‰ðd Ke ö
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(iv) 20 Uò faþ]ûue MeòÂK 12 ö _âùZýK faþ]ûu 2 MêY ùjùf ̂ ìZ^ MeòÂK ùKù ùja ̂ ò‰ðd Ke ö
(v) 16 e icÉ MêY^údKe c]ýcû ^ò‰ðd Ke ö
(vi) GK Z[ýûakúe c]ýcû 52 I cû]ýcû^ 53 ùjùf Gjûe MeòÂK ^ò‰ðd Ke ö
(vii) _â[c 10 Uò ]^ûZàK ~êMà iõLýûe c]ýcû ^ò‰ðd Ke ö
(viii) 6, 4, 7, x I 10 e cû¤cû^ 8 ùjùf x e cû^ ̂ ò‰ðd Ke ö
(ix) GK Z[ýûakúe cû]ýcû^ x I c]ýcû x ùjùf MeòÂK ^ò‰ðd Ke ö
(x) ùMûUòG Z[ýûakúe c]ýcû MeòÂK Vûeê 6 @]ôK ùjùf cû]ýcû^ c]ýcû^ Vûeê ùKùZ @]ôK ̂ ò‰ðd

Ke ö
4. ‘K’ É¸ùe \ò@û~ûA[ôaû _âùZýK _e_âKûgKê ‘L’ É¸ùe VòKþ _eò_âKûg  ij iµKòðZ Ke ö

‘K’ É¸ ‘L’ É¸
(i) _â[c 9 Uò ùcøkòK iõLýûe c]ýcû  : (A) 29

(ii) 12, 22, 32, 42,....... 202 Uò cû¤cû^¥ (B) 9

(iii) x
1
, x

2
, x

3
, ...... , x

n
 e cû¤cû^ M ùjùf ( )x M

i

n

1
1



  e cû^ : . (C) 6

(iv) x, x + 2, x + 4, x + 6, x + 8 e cû]ýcû^ : (D) 8

(v) 18, 32, 37, 25, 31, 19, 25, 29, 30 e c]ýcû : (E) 7

(vi) ùMûUòG Z[ýûakúe MeòÂK 11 I cû]ýcû^ 8 ùjùf c]ýcû : (F) 0.5

(vii) x, x, 6, 3, 4 e MeòÂK 6 ùjùf x  e cû^ : (G) 11

(viii) 5, 5, 4, 4, 5, 8, 8, 8, 8, 8 e MeòÂK : (H) 143.5

(ix) 2, 7, 5, 3, 11, 27 I 16 Gjò faþ]ûu MêWÿòKe c]ýcû : (I) O

(x) _â[c 10 Uò MY^ iõLýûe c]ýcû  _â[c 9 Uò MY^ iõLýûe
c]ýcû c¤ùe _û[ðKý : (J) x + 4

5. ^òcÜiÚ Cqò MêWÿòKùe VòKþ Cqò _ûAñ (T) I bêf Cqò _ûAñ (F) \ò@û~ûA[ôaû aûKè bòZùe eL ö
(i) _â[c n iõLýK ~êMà iõLýûe cû]ýcû^ 2n + 2 ö

(ii) _â[c n iõLýK ~êMà iõLýûe cû]ýcû^ 
n  1

2
 ö

(iii) 3, 4, 5, 7, 7, 7, 8, 11 e MeòÂK 11 ö
(iv) 3 ¨ c¤cû – 2 ¨ cû]ýcû^ = MeòÂK ö
(v) GK Z[ýûakúe icÉ faþ]ûu icû^ icû^ [e [ôùf Gjò Z[ýûakúe MeòÂK ^ûjó ö
(vi) _â[c \gùMûUò @~êMà iõLýûe cû]ýcû^ 100 ö
(vii) _â[c ^@Uò MY^ iõLýûe c]ýcû 9 ö
(viii) GK icû«e _âMZòùe [ôaû Zòù^ûUò KâcòK _\e cû]ýcû^

ùicû^ue  c]ýc_\ iùw icû^ ö
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(ix) bò^Ü bò^Ü @ûe¸ aò¦ê ù^A \� Z[ýûakúe  cû]ýcû^ ^ò‰ðd Kùf bò^Ü bò^Ü C�e còòkòa ö
(x) _â[c 20 Uò ~êMà MY^ iõLýûe cû]ýcû^ _â[c 20 Uò MY^ iõLýûe cû]ýcû^e \êAMêY ö

C�e

(i) 10.5 ii) 20 iii) 12 iv) 7.5 v) 31.5 vi) 9 vii) 12 viii) 7 ix) 5 x) 
M M0 2

3



2. i) 3 ii) 7 iii) 0.5 iv) 4.4 v) M + 2 vi) 6 vii) 4 viii) 50 ix) 0.5 x) 7

3. i) 3 ii) 2M iii) 5 iv) 24 v) 4 vi) 50 vii) 11 viii) 13 ix) x x) 3

4. i)  (G) ii)  (H) iii)  (I) iv)  (J) v)  (A)
vi)  (B) vii)  (C) viii)  (D) ix)  (E) x)  (F)

5. i)  F ii)  T iii)  F iv)  T v)  T

vi)  F vii)  F viii)  T ix)  F x)  T

\úNð C�ecìkK _âgÜ
1. \� iûeYú @«bêðq Z[ýûakúe c]ýcû ̂ ò‰ðd Ke ö

iõbûM :    0 - 10 10 - 20 20 - 30 30 - 40 40 - 50 .

aûe´ûeZû  4       9    10     14     7         [2020(A)]

2. \� iûeYú @«bêðq Z[ýûakúe cû]ýcû^ ̂ ò‰ðd Ke ö
iõbûM : 0 - 4 4 - 8 8 - 12 12- 16 16 - 20 20 - 24

aûe´ûeZû : 5 7 5 10 9 4

[2020(A)]

3. ^òcÜ iûeYú @«bêðq Z[ýûakúe  cû]ýcû^ ^ò‰ðd Ke ö
iõbûM : 15 16 17 18 19 20 21

aûe´ûeZû : 3 5 12 15 8 4 3  [2019(A)]

4. ^òcÜ iûeYúùe 65 RY ~êaKue adi i´§úd Z[ý \ò@û~ûAQò ö ùijò Z[ýe c]ýcû ̂ ò‰ðd Ke ö
iõbûM : 18 19 20 21 22 23

aûe´ûeZû : 7 9 16 17 10 6 [2019(A)]

5. \� iûeYú @«bêðq Z[ýûakúe c]ýcû ̂ ò‰ðd Ke ö
iõbûM : 0 - 10 10 - 20 20 - 30 30 - 40 40 - 50 50 - 60

aûe´ûeZû : 6 12 22 14 10 5

[2018(A)]

6. \� iûeYú @«bêðq Z[ýûakúe cû]ýcû^ ̂ ò‰ðd Ke ö
iõbûM : 10 - 20 20 - 30 30 - 40 40 - 50 50 - 60

aûe´ûeZû : 9 11 5 16 9 [2018(A)]
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7. ^òcÜ iûeYú @«bêðq Z[ýûakúe cû]ýcû^ ^ò‰ðd Ke ö
iõbûM : 0 - 4 4 - 8 8 - 12 12 - 16 16 - 20 20 - 24

aûe´ûeZû : 5 7 10 15 9 4 [2018(S)]

8. ^òcÜ iûeYú @«bêðq Z[ýûakúe c]ýcû ^ò‰ðd Ke ö

iõbûM : 0 - 10 10 - 20 20 - 30 30 - 40 40 - 50

aûe´ûeZû : 7 12 18 22 23 [2018(S)]

9. ^òcÜ iûeYú @«bêðq Z[ýûakúe cû]ýcû^ ^ò‰ðd Ke ö

iõbûM : 20 - 30 30 - 40 40 - 50 50 - 60 60 - 70

aûe´ûeZû : 10 6 8 12 4 [2017(S)]

10. ^òcÜ iûeYú @«bêðq Z[ýûakúe c]ýcû ^ò‰ðd Ke ö

faþ]ûu : 4 5 6 7 8

aûe´ûeZû : 8 12 21 32 18 [2017(S)]

11. ^òcÜ iûeYú @«bêðq Z[ýûakúe cû]ýcû^ ^ò‰ðd Ke ö

faþ]ûu : 11 12 13 14 15 16

aûe´ûeZû : 2 4 6 10 8 7

12. 60 Uò MQe CyZû ̂ òcÜ iûeYúùe \ò@û~ûAQò ö MQMêWÿòKe CyZûe c¤cû ̂ òeì_Y  Ke ö

CyZû ùi.cò.ùe (x) : 37 38 39 40 41

MQ iõLýû (f) : 10 14 18 12 6

13. ùMûUòG ùgâYúùe 30 RY aûkK I 20 RY aûkòKû _Xÿ«ò ö aûkK cû^ue cû]ýcû^ adi 13.8

ahð I aûkòKû cû^ue cû]ýcû^ adi 13.5 ahð ö ùgâYúùe _Xÿê[ôaû icÉ aûkK aûkòKûu
cû¤cû^ adi ̂ ò‰ðd Ke ö

14. ùMûUòG ùgâYúùe 10 RY aûkòKû I 30 RY aûkK _Xÿ«ò ö aûkKcû^ue CyZûe cû]ýcû^ 61.2

ùi.cò. I aûkòKûcû^ue CyZûe cû]ýcû^ 59.4 ùi.cò. ö ùgâYúùe _Xÿê[ôaû icÉ aûkK aûkòKûu
cû]ýcû^ CyZû ̂ ò‰ðd Ke ö

15. 9 RY cjòkûue adi ~[ûKâùc 65, 49, 48, 47, 45, 42, 41, 38, 30 ahð ùjùf ùicû^ue
cû¤cû^ adi iõlò̄  _âYûkúùe (C_~êq @ûe¸ aò¦ê ù^A) ̂ ò‰ðd Ke ö

16. 9 RY cjòkûue adi ~[ûKâùc 60, 51, 48, 47, 45, 42, 41, 39, 32 ahð ùjùf ùicû^ue
cû¤cû^ adi iõlò̄  _âYûkúùe (C_~êq @ûe¸ aò¦ê ù^A) ̂ ò‰ðd Ke ö
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17.  ùMûUòG ùgâYúùe [ôaû 40 RY QûZâue jûeûjûe adi  15 ahð ö ùgâYú gòlKu ijòZ ùicû^u
jûeûjûeò adi  16 ahð ùjùf ùgâYú gòlKu adi ̂ ò‰ðd Ke ö

18. GK ùgâYúùe 30 RY QûZâue jûeûjûeò adi ùgâYú gòlKu ijòZ ùicû^ue  jûeûjûeò adi 13

ahð ùjùf ùgâYú gòlKu adi ̂ ò‰ðd Ke ö
19. ^òcÜ iûeYú @«êbêðq Z[ýûakúe c]ýcû ^ò‰ðd Ke ö

faþ]ûu . 7 8 9 10 11 12

aûe´ûeZû 12 20 36 43 35 28

20. ^òcÜ iûeYú @«êbêðq Z[ýûakúe cû]ýcû^ ^ò‰ðd Ke ö
faþ]ûu . 7 8 9 10 11 12

MQ iõLýû (f) 12 20 36 43 35 28

C�e
1. c]ýcû ̂ ò‰ðd _ûAñ \� iûeYúKê ̂ òcÜ _âKûeùe ùfLû~ûG ö

iõbûM aûe´ûeZû (f) eûgòKéZ aûe´ûeZû (cf)
0  - 10 4 4
10 - 20 9 13
20 - 30 10 23
30 - 40 14 37

40 - 50 7 44

  n = 44

c]ýc iÚû^ = 
1

2
[

n

2
 Zc _\ + (

n

2
+1) Zc _\

= 
1

2
 

44

2

44

2
1 

F
HG
I
KJ

L
NM

O
QP  Zc _\

= 
1

2
 (22 + 23) Zc _\

= 22.5 Zc _\
22.5 Vûeê VòKþ aéj�e eûgòKéZ aûe´ûeZû = 23

c]ýcû iõbûM = 20 - 30

GVûùe l = 20, f = 10

c = c]ýcû iõbûMe VòKþ _ìaða�úð iõbûMe eûgòKéZ aûe´ûeZû ö
= 13

i = iõbûM e aòÉûe = 10
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c]ýcû M
d
 = l + 

m c

f


x i

= 20 + 
22 13

10


x10  = 20 + 

9

10
 x10  = 20 + 9 = 29

2. iõbûM   c]aò¦ê (x)  aûe´ûeZû (f) fx

0 - 4 2 5 10
4 - 8 6 7 42
8 - 12 10 5 50
12 - 16 14 10 140
16 - 20 18 9 162

20 - 24 22 4 88

f = 40           fx = 492

cû]ýcû^ M = 




fx

f
 = 

492

40
 = 12.3

3. cû]ýcû^ ̂ ò‰ðd _ûAñ \� iûeYúKê ̂ òcÜ _âKûeùe ùfLû~ûG ö

faþ]ûu (x) aûe´ûeZû (f) fx

15 3 45
16 5 80
17 12 204
18 15 270
19 8 152
20 4 80
21 3 63

f = 50 fx = 894

cû]ýcû^ M = 




fx

f
 = 

894

50
 = 17.88

4. adi (x) ~êaKu iõLýû (f) (aûe´ûeZû) eûgòKéZ aûe´ûeZû (cf)
18 7 7
19 9 16
20 16 32
21 17 49
22 10 59

23 6 65

c]ýc iÚû^ = 
65 1

2


 = 33

33 Vûeê VòKþ aéj�e eûgòKéZ aûe´ûeZû (cf)  = 49

  c]ýcû = 21
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5. _âgÜe icû]û^ fûMò \� iûeYúKê ̂ òcÜ _âKûeùe ùfLû~ûA[ûG ö

iõbûM aûe´ûeZû (f) eûegòKéZ aûe´ûeZû (cf)
0 -10 6 6
10 - 20 12 18
20 - 30 22 40
30 - 40 14 54
40 - 50 10 64
50 - 60 5 69

n = 69

GVûùe c]ýc iÚû^ m = 
n  1

2
 = 

69 1

2


 = 

70

2
 = 35

c¤cû iõbûM 20 - 30

c¤cû iõbûMe aûe´ûeZûf = 22

l = 20, c = 18, i = 10

M
d
 = l + 

m c

f


x i = 20 + 

35 18

22


 x10 = 20 + 

170

22
 = 20 + 7.73

6. iõbûM iõbûMe c]ýaò¦ê (x) aûe´ûeZû (f) fx

10 - 20 15 9 135
20 - 30 25 11 275
30 - 40 35 5 175
40 - 50 45 16 720

50 - 60 55 9 495

f  = 50          fx  = 1800

cû]ýcû^ 




fx

f
 = 

1800

50
 = 3.6

7. cû]ýcû^ ̂ ò‰ðd fûMò iûeYúKê ^òcÜ _âKûeùe CùfäL Keû~ûG ö

iõbûM iõbûM c]ýaò¦ê (x) aûe´ûeZû (f) fx

0 - 4 2 5 10
8 - 8 6 7 42
8 - 12 10 10 100
12 - 16 14 15 210
16 - 20 18 9 162

20 - 24 22 4 88

f  = 50   fx  = 612

cû]ýcû^ 




fx

f
 = 

612

50
 = 12.24
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8. iõbûM aûe´ûeZû (f) eûegòKéZ aûe´ûeZû (cf)
0 - 10 7 7
10 - 20 12 19
20 - 30 18 37
30 - 40 22 59
40 - 50 23 82

      n = 82

GVûùe c]ýc iÚû^ m = 
1

2

n n

2 2
1 

F
HG
I
KJ

L
NM

O
QP  Zc iÚû^

= 
1

2
 

82

2

82

2
1 

F
HG
I
KJ

L
NM

O
QP  Zc iÚû^

= 
1

2
[41 + 42] Zc iÚû^  = 41.5 Zc iÚû^

= 41.5 Vûeê VòKþ aéj�e eûgòKéZ aûe´ûeZû cf = 59

c]ýc iõbûM = 30 - 40

  l = 30 m = 41.5

c]ýcû M
d
 = l + 

m c

f


x i

= 30 + 
415 37

22

. 
 x10

= 30 + 
45

22

= 32.04

9. \� iûeYú ̂ òcÜ bûaùe CùfæL ùjûA@Qò ö

iõbûM c]ýaò¦ê (x) aûe´ûeZû (f) fx

20 - 30 25 10 250
30 - 40 35 6 210
40 - 50 45 8 360
50 - 60 55 12 660
60 - 70 65 4 260

f  = 40    fx  = 1740

cû]ýcû^ 




fx

f
 = 

1740

40
 = 43.5



[ 82 ]

10. c]ýcû ̂ ò‰ðd fûMò \� iûeYú ̂ òcÜ _âKûeùe \gûð~ûA@Qò ö

faþ]ûu aûe´ûeZû (f) eûgòKéZ aûe´ûeZû (cf)
4 8 8
5 12 20
6 21 41
7 32 73
8 18 91

                                   n = 91

c]ýcû faþ]ûue iÚû^ m = 
n  1

2
 = 

91 1

2

 91 1

2


 = 46

46 Vûeê VòKþ aéj�e eûgòKéZ aûe´ûeZû = 73

  c]ýcû = 7

11. faþ]ûu (x) aûe´ûeZû (f) fx

11 2 22
12 4 48
13 6 78
14 10 140
15 8 120
16 7 112

f  = 37    fx  = 520

cû]ýcû^ 




fx

f
 = 

520

37
 = 14.05

12. CyZû ùi.cò.ùee MQ iõLýû (f) eûgúKéZ aûe´ûeZû (cf)
37 10 10
38 14 24
39 18 42
40 12 54
41 6 60

  n = 60

c]ýc iÚû^ = 
1

2
 

n n

2 2
1 

F
HG
I
KJ

L
NM

O
QP  Zc iÚû^

= 
1

2

60

2

60

2
1 

F
HG
I
KJ

L
NM

O
QP   Zc iÚû^
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= 
1

2
 (30 + 31)  Zc iÚû^ = 30.5

30.5 eê VòKþ aéj�e eûgúKéZ aûe´ûeZû = 42, c]ýcû = 39 ö
13. 30 RY aûkKue cû]ýcû^ adi 13.8 ahð ö

icÉ aûkKcû^ue adie icÁò = 13.8 ¨ 30 = 414 ahð
20 RY aûkòKûue cû]ýcû^ adi 13.5 ahð

  icÉ aûkòKûue adie icÁò = 13.5 ¨ 20 = 270 ahð
icÉ aûkK I aûkòKûue adie icÁò  = 414 + 270 = 684 ahð
ùcûU aûkK I aûkòKûu iõLýû = 30 + 20 = 50

icÉ aûkK I aûkòKûcû^u cû]ýcû^ adi = 
684

50
 = 13.68 ahð

14. aûkòKûcû^ue cû]ýcû^ CyZû 59.4 ùi.cò.
I aûkòKûcû^u  iõLýû = 10

icÉ aûkòKûue CyZûe icÁò = 59.4 ¨ 10 = 594  ùi.cò.
aûkKcû^ue cû]ýcû^ CyZû = 61.2 ùi.cò. I aûkKcû^u iõLýû = 30

icÉ aûkKcû^u CyZûe icÁò = 61.2 ¨ 30 ùi.cò.
icÉ aûkK, aûkòKûu ùcûU CyZûe icÁò
=  594  ùi.cò. + 1836 ùi.cò. = 2430 ùi.cò.
ùcûU aûkK, aûkòKûu iõLýû = 10 + 30 = 40

ùgâúYúùe _Xÿê[ôaû icÉ aûkK I aûkòKûu cû]ýcû^ CyZû = 
2430

40
 = 60.75 ùi.cò. ö

15. 9 RY cjòkûue adi ~[ûKâùc
65, 49, 48, 47, 45, 42, 41, 38, 30

cù^Keû~ûC @ûe¸ aò¦ê = 40

  _âùZýK faþ]ûu MêWÿòKe aòPêýZò ~[ûKâùc 25, 9, 8, 7, 5, 2, 1, – 2, –10

aòPêýZò cû^ue icÁò = xi

= 25 + 9 + 8 + 7 + 5 + 2 + 1 – 2 – 10 = 45

cû¤cû^ M = 40 + 
xi

9

= 40 + 
45

9
 = 40 + 5 = 45
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16. 9 RY cjòkûue adi ~[ûKâùc 60, 51, 48, 47, 45, 42, 41, 39, 32

cù^Keû~ûC @ûe¸ aò¦ê = 40

_âùZýK faþ]ûu MêWÿòKe aòPêýZò ~[ûKâùc
20, 11, 8, 7, 5, 2, 1, – 1, –8

xi = aòPêýZò cû^ue icÁò
= 20 + 11 + 8 + 7 + 5 + 2 + 1 – 1 – 8

= 45

cû]ýcû^ M = 40 + 
xi

9
 = 40 + 

45

9
 = 40 + 5 = 45

17. cù^Ke ùgâYú gòlKu adi x ahð ö
40 RY QûZâue jûeûjûeò adi 15 ahð
40 RY QûZâúue ùcûU adi = 15 ¨ 40 ahð = 600 ahð
ùgâYú gòlKu ij 41 RYue jûeûjûeò adi . ahð
41 RYu ùcûU adi = 41 ¨ 16 ahð = 656 ahð ö

  600 + x = 656

  x = 656 – 600 = 56

ùgâYú gòlKu adi 56 ahð ö
18. 30 RY QûZâue jûeûjûeò adi = 12 ahð

30 RY QûZâOþKe adie icÁò = 12 ¨ 30 ahð = 360 ahð
ùgâYú gòlKu ij 3 RY QûZâue jûeûjûeò adi = 13

  31 RYue adie icÁò = 13 ¨ 31 ahð = 403 ahð
ùgâYú gòlKu adi = 403 – 360 ahð
= 43 ahð

19. Z[ýûakúe c]ýcû ̂ ò‰ðd _ûAñ iûeYúKê ^òcÜ _âKûeùe ùfLôaûKê ùja ö

faþ]ûu aûe´ûeZû eûgòKéZ aûe´ûeZû
7 12 12
8 20 32
9 36 68
10 43 111
11 35 146

12 28 174

              GVûùe n = 176
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c]ýc iÚû^ =
1

2

n n

2 2
1 

F
HG
I
KJ

L
NM

O
QP  iÚû^

= 
1

2

174

2

174

2
1 

F
HG

I
KJ

L
NM

O
QP  Zc iÚû^

1

2
[87 + 88] Zc iÚû^

= 87.5 Zc iÚû^
87.5 Vûeê eûgúKéZ aûe´ûeZû = 111

c]ýcû = 10

20. faþ]ûu (x) aûe´ûeZû (f) fx

7 12 84
8 20 160
9 36 324
10 43 430
11 35 385
12 28 33

 f  = 174 fx  = 1619

cû]ýcû^ 




fx

f
 = 

1619

174
 = 9.88 _âû.d

=====
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hÂ @¤ûd

iÚû^ûu RýûcòZò
(CO-ORDINATE GEOMETRY)

.

cêLý aòhdaÉê :

1. _ìað_VòZ _ûVý :

_ìað ùgâYúùe @ûùc iÚû^ûu RýûcòZò @û]ûeòZ ̂ òùcÜûq Z[ýcû^ RûYòQê ö

1. iÚû^ûu icZk Gaõ Cq icZkùe aò¦êiÚû_^

2. iekùeLûe ùiäû_þ ̂ ò‰ðd

3. iÚû^ûu RýûcòZò iûjû~ýùe iekùeLûe icúKeY ̂ òeì_Y

2. KûùUðRúd icZk :

(i) 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

(ii) \� iekùeLûe aûjûùe, icZk C_ùe @aiÚòZ ùKøYiò aò¦êKê ùMûUòG iõLýû iûjû~ýùe iìPòZ
Keû~ûA_ûeòa ̂ ûjó ö

(iii) \� icZk C_eiÚ GK aò¦ê P e @aiÚòZò ̂ òeì_Y Keòaû _ûAñ @ûùc \êAùMûUò iõLýûùeLû 

X OX/

I 

Y OY/  ù^aû ù~_eòKò ùicûù^ icùKûYùe _eÆeKê O aò¦êùe ùQ\ Keòùa ö

(iv) 

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

(v) Gjò icZkUò \êAUò aûÉa iekùeLû \ßûeû iìPòZ jêG, ùZYê R x R aû R2- icZk (R2 -Plane)
c¤ Kêjû~ûG ö
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(vi) Gjò @l\ßd R2- icZkKê PûeòbûMùe aòbq Kùe ö

(vii) _âùZýK bûMKê _û\ (Quadrant) Kêjû~ûG ö

(viii) 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
), Y/OX Kê PZê[ð_û\ (Fourth quadrant, Q

4
) Kêjû~ûG ö

3. GK aò¦êe iÚû^ûu ^ò‰ðd I KûùUðRúd  iÚû^ûu  :

\� 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 – @lùe @aiÚòZ 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

(i)  aûÉa iõLýû x Kê P aò¦êe x- iÚû^ûu (x-co-ordinate) aû bêR (abscissa) Kêjû~ûG ö

(ii)  aûÉa iõLýû y Kê P aò¦êe y iÚû^ûu (y-coordinate) aû ùKûUò (ordinate) ùaûfò Kêjû~ûG ö

(iii)  P aò¦êe iÚû^ûu \ßd ùMûUòG ̂ òŸòðÁ Kâcùe (_â[ùc x I _ùe y) @ûa¡ ùjC[ôaûeê GjûKê GK
KâcòZ iõLýûù~ûWÿò (ordered pair) ùaûfò  Kêjû~ûG ö

(iv) ùKøYiò aò¦êe iÚû^ûue _â[c iõLýûUò x-iÚû^ûu I \ßòZúd iõLýûUò y- iÚû^ûuKê aêSûG ö

(v) iÚû^ûu RýûcòZòe R^K ùWKûùUðu ^û^û^êiûùe P aò¦êe Gjò iÚû^ûuKê KûùUðRúd iÚû^ûu
(Cartesian co-ordinates) Kêjû~ûG ö

(vi) aò¦êUò ù~Cñ icZkùe @aiÚòZ, ùi icZkKê KûùUðRúd icZk (Cartesian plane) Kêjû~ûG ö

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 1)

P(x , y)

M

N

O

Y

Y /

XX/

x 


y

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4. aò¦êe @aiÚòZò I iÚû^ûu :

(i) 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

5. \êAUò \� aò¦ê c¤ùe \ìeZû (Distance between two given points) :

(i) iÚû^ûu icZkùe P
1
(x

1
, y

1
) I P

2
(x

2
, y

2
) \êAUò \� aò¦ê ùjùf, ùicû^u \ìeZû

P
1
P

2
 = (x x ) (y y )2 1

2
2 1

2  

(ii) cìkaò¦ê O (0,0) eê ù~ ùKøYiò aò¦ê P(x, y) e \ìeZû OP = x y2 2  ùja ö

(iii)  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

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 y1 2
2

1 2
2  

= ( ) (– ( )) ( ) (– )0 4 5 6 4 5 6 16 1 172 2 2 2             (C�e) ö
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C\ûjeY - 2 :  _âcûY Ke ù~, A(0,6), B(2,3) I C(4,0) aò¦ê Zâd GKùeLúd ö

icû]û^ : AB =  ( ) ( )0 2 6 3 4 9 132 2      ,

BC = ( ) ( )2 4 3 0 4 9 132 2       Gaõ

AC = ( ) ( )0 4 6 0 16 36 52 2 132 2      

GVûùe flý Ke :   AB + BC = 13  + 13  = 2 13  = ACAC

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  e gúhð aò¦ê ö

icû]û^ : A(–2,3), B (5, –2), C(3,–4)  Zò̂ òùMûUò \� aò¦ê ö \ìeZû iìZâ _âùdûM Kùf

AB = ( ) ( ( )) ( ) ( )          2 5 3 2 7 5 49 25 742 2 2 2

CB = ( ) ( ( )) ( ) ( )3 5 4 2 2 2 4 4 2 22 2 2 2           

AC = ( ) ( ( )) ( ) ( )          2 3 3 4 5 7 25 49 742 2 2 2

GVûùe flý Ke : AB = AC = 74 ,  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=BP ö

AP =  ( ) ( )0 6 52 2  y  Gaõ BP = ( ) ( )   4 0 32 2y

 ( ) ( ) ( ) ( )0 6 5 4 0 32 2 2 2       y y       ( AP = BP)

 36 5 16 32 2    ( ) ( )y y  36 + y2 – 10y + 25 = 16 + 9 – 6y + y2

10y – 6y = 36 + 25 – 16 – 9 4y = 36    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~ 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 22 2 2 2       ;

                  QR = ( ) ( ) ( ) ( )5 8 7 4 3 3 3 22 2 2 2       ;

RS = ( ) ( ) ( ) ( )        1 5 1 7 6 6 6 22 2 2 2  Gaõ
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. SP = ( ( )) ( ) ( )2 1 2 1 3 3 3 22 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  mPQR = 900

 PQRS GK @ûdZPòZâ ö (_âcûYòZ)
aò.\â. : PQRS GK @ûdZPòZâ ùjaû _ûAñ PR = QS e _âcûY ~ù[Á ö

6. aòbûR^ iìZâ (Division Fermula) :

(a) @«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  ùeLûLŠ

P aò¦êùe AP  I PB  ùeLûLŠùe @«aòðbq jêG ö

(i) G ùlZâùe AP + PB = AB jêG I @«aòðbq ùjûA[ôaû \êA ùeLûLŠe ù\÷Nðýe @^ê_ûZ AP : PB ö

~\ò P aò¦ê AB  ùeLûLŠKê m : n @^ê_ûZùe @«aòðbq Kùe, @ûùc ùfLôaû ù~, 
PA

PB
= 

m

n
 ö

Kò«ê P aò¦ê BA  ùeLûLŠKê r : s @^ê_ûZùe @«aòðbq Kùf, @ûùc ùfLôaû ù~, 
PB

PA

r

s
  ö

(ii) A (x
1
, y

1
) I B (x

2
, y

2
) aò¦ê\ßdKê ù~ûM Keê[ôaû ùeLûLŠ AB , ~\ò P (x, y) aò¦ê\ßûeû m : n

@^ê_ûZùe @«aòðbûRòZ 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

(iii) 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)

(b) ajòaòðbûR^ :

(i) ~\ò A–B–P jêG, @[ûðZþ AB


 C_eòiÚ P  GK aò¦ê jêG, ùZùa AB , P aò¦ê \ßûeû AP  I BP

ùeLûLŠùe 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 ùeLûLŠ AB , ~\ò P(x,y) \ßûeû m:n @ ê̂_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

P(2–2) Q(8,4)

S(–1,1) R(5,7)

(PòZâ 2)

A  P B

A B P
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(c) c]ýaò¦ê :

~\ò P aò¦êUò AB  ùeLûLŠe c¤aò¦ê jêG, ùi ùlZâùe m = n jêG Gaõ

                 c¤aò¦ê P e iÚû^ûu (x, y) = 
x x y y1 2 1 2

2 2

 F
HG

I
KJ,  jêG ö

C\ûjeY- 6 :  (1,–2) I (–3,–4) aò¦ê\ßdKê ù~ûMKeê[ôaû ùeLûLŠe c¤aò¦êe 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  ùeLûLŠe c¤aò¦ê ö

GVûùe x
1
 = 1, y

1
 = –2, x

2
 = –3, y

2
 = –4

c¤aò¦êe x- iÚû^ûu = 
x x1 2

2

1 3

2





 = –1  I y- iÚû^ûu = 

y y1 2

2

2 4

2



 

= –3

 c¤aò¦ê ùjfû P(–1, –3) ö

C\ûjeY - 7 : ùMûUòG ùeLûLŠe 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 x1 2

2


 aû x

2
 = 2x

 
– x

1
 = 2 ¨ 2 – 3 = 1

Gaõ y =  
y y1 2

2


 aû y

2
 = 2y – y

1
 = 2 ¨ 1 – 5 = –3

 @^ý _âû«aò¦êUò ùjfû : (1, –3) ö

C\ûjeY - 8 :  A(2, 3) I B(5, -3) aò¦ê\ßdKê ù~ûM Keê[ôaû ùeLûLŠKê 1:2 @^ê_ûZùe @«aðòbq 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

7.  ZòâbêRe ùlZâ`k (Area of a triangle) :

(i)  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

(ii) ~\ò ZâòbêRe Zò^ò gúhðaò¦ê GK iekùeLûùe ejòùa, ùZùa ZâòbêRUòe ùlZâ`k gì̂  ùja Gaõ
aò_eúZ _ùl ùKøYiò ZâòbêRe ùlZâ`k gì̂  ùjùf, gúhðaò¦êZâd GK iekùeLûùe ejòùa ö
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(iii)  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

(iv) ~\ò ZòâbêRe GK gúhðaò¦êe iÚû^ûu cìkaò¦ê jêG ùZùa ZâòbêRe ùlZầ 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

(v) 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,

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
  
RST

UVW  e ]^ûcôK cìfý @ùU ö

C\ûjeY - 9: ùMûUòG ZâòbêRe gúhðaò¦êcû^ue iÚû^ûu ~[ûKâùc (1, 3)(–7, 6) I (5, –1) ùjùf, ZâòbêRUòe
ùlZầ _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 - 10: \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)
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_âùgÜû�e
aÉê^òÂ _âgÜ (_âùZýK _âgÜe cìfý 1 ^´e)

1. gì̂ ýiÚû^ _ìeY Ke ö

(a) (0, 0) I (4, 3) aò¦ê\ßd c¤ùe \ìeZû ----- ö

(b) x- @l C_ùe ù~ùKøYiò aò¦êe y- iÚû^ûu ----- ö

(c) y- @le icúKeY ùjCQò ----- ö

(d) cìk aò¦ê Vûeê (–4, 3) aò¦êe \ìeZû ----- ö

(e) (4, 2) I (k, –6) aò¦ê \ßde c¤aò¦ê (1, –2) ùjùf, k = ----- ö

(f) ~\ò GK ùeLûLŠe ùMûUòG _âû«aò¦ê (2,3) Gaõ c¤aò¦ê (0, 0) jêG ùZùa @«_âû¯ aò¦êUò ----- ö

(g) (x
1
, y

1
) I (x

2
, y

2
) aò¦ê\ßd ù~ûMKeê[ôaû ùeLûLŠKê P(x,y) aò¦ê m : n @^ê_ûZùe ajòaòðbûR^ Kùf

x e cû^ ----- ö

(h) y e cû^ ----- _ûAñ (–2, –2), (0, y) I (3, 3) aò¦êZâd GK iek ùeLûùe ejòùa ö

(i) GK ZòâbêRe gúhðaò¦ê Zâd (1, 1), (2, 2) I (3, 3) ùjùf ZòâbêRe ùlZâ`k  ----- ö

(j) k e cû^ ----- _ûAñ (k, 2), (1, 4) ¨ 9–2, 7) aò¦êZâd GK ùeLúd ùjùa ö

2. ò̂cÜfòLZ _âgÜe ùKak C�e ùfL ö

(a) (a, –b) I (–a, b) c¤ùe ùKùZ \ìeZû ùKùZ ?

(b) x- @l I y- @le ùQ\ aò¦êe iÚû^ûu ùKùZ ?

(c) P(10, –10) aò¦êUò icZke ùKCñ cû^ùe @aiÚòZ ?

(d) ùMûUòG ZòâbêRe gúhð aò¦ê Zâd  (0, 0), (1, 0) I (0, 2) ùjùf, Gjû ùKCñ _âKûee ZòâbêR ?

(e) (–2, 3) I (3, –2) aò¦ê \ßde c¤aò¦êe iÚû^ûu ùKùZ ?

(f) (h, –1) I (2, k) aò¦ê \ßde c¤aò¦ê (–1, 2) ùjùf k e cû^ ùKùZ ?

(g) ùKCñ aò¦êùe (2, 0) I (–2, 0) \ßdKê ù~ûM Keê[ôaû ùeLûLŠUò ic\ßòLŠòZ ùja ?

(h) ùMûUòG ZòâbêRe gúhðaò¦ê Zâd (0, h,) (0, j) I (0, k) ùjùf Gjûe ùlZâ`k ùKùZ ?

(i) a e cû^ ùKùZ ùjùf (a, –2), (2, 5) I (2, 10) aò¦êZâd GK iek ùeLûùe ejòùa ?

(j) a e ùKCñ cû^ _ûAñ (4, –5), (1, a) I (–2, 7) aò¦êZâd GK ZòâbêR MV^ Keòùa ^ûjó ö

3. ^òùcÜûq _âgÜMêWÿòKe icû]û^ Ke ö

(a) (–2, –2) I (–3, –5) aò¦ê \ßdcû^ue \ìeZû ̂ ò‰ðd Ke ö

(b) (0, x) I (2, 3) aò¦ê \ßdcû^uùe \ìeZû 13  ùjùf, x e cû^ ̂ ò‰ðd Ke ö
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(c) x @l C_ùe @aiÚòZ Gaõ (5, 4)  I (–2, 3) aò¦ê \ßdVûeê ic\ìea�úð aò¦êUò ^ò‰ðd Ke ö

(d) (1, 0) I (x, 3) aò¦ê\ßd c¤ùe \ìeZû 5 GKK ùjùf,  x e cû^ ^ò‰ðd Ke ö

(e) (3, x) I (1, –3) aò¦ê\ßdKê ù~ûM Keê[ôaû ùeLûLŠe c¤aò¦ê (2, 1) ùjùf,  x e cû^ ̂ ò‰ðd Ke ö

(f) (0, 2) I (2, 0) aò¦ê\ßdKê ù~ûM Keê[ôaû ùeLûLŠKê 3 : 2 @^ê_ûZùe aòbq Keê[ôaû aò¦êe iÚû^^ûu
^ò‰ðd Ke ö

(g) (5, 3) I (h, k) aò¦ê\ßdKê ù~ûMKeê[ôaû ùeLûLŠe c¤aò¦ê (–1, 2) ùjùf h e cû^ ^ò‰ðd Ke ö

(h) ùMûUòG ZòâbêRe gúhðaò¦êZâd (2, 5), (–3, 5) I (0, 5) ùjùf Gjûe ùlZâ`k ^ò‰ðd Ke ö

(i) (–1, –5),  (0, x) I (4, 5)  aò¦êZâd GK iek ùeLûùe ejòùf, x e cû^ ^ò‰ðd Ke ö

(j) (k, –2), (1, 4) Gaõ (–2, 7) aò¦êZâd GKùeLúd ùjùf k cû^ ^ò‰ðd Ke ö

4. ‘K’ É¸ùe \ò@û~ûA[ôaû _âùZýK _eò_âKûgKê ‘L’ É¸e VòKþ _eò _âKûg ij iµKòðZ Ke ö

‘K’ É¸ ‘L’ É¸

(a) \ßòZúd _û\ùe @aiÚòZ (x, y) aò¦ê _ûAñ y e cû^ : (i) 0

(b) (1, 0) I (4, –4) aò¦ê\ßd c¤ùe \ìeZû : (ii) EYûZàK

(c) x- @l C_ùe @aiÚòZ GK aò¦êe iÚû^ûu (a, b) ùjùf ‘b’ e cû^ : (iii) ]^ûZàK

(d) ùMûUòG @ûdZ PòZâe _eÆe aò_eúZ gúhð aò¦ê \ßd (2, –2) I (5, 7) ùjùf

Gjûe K‰ðe ù\÷Nðý : (iv) 
7

5

18

5
,
F
HG
I
KJ

(e) GK ùeLûLŠe ùMûUòG _âû«aò¦ê (2, 3) I @^ý _âû« aò¦êUò cìkaò¦ê jêG,

ùZùa Gjûe c¤aò¦ê ùja : (v) (1, 
3

2
)

(f) (h, –2) I (–3, –4) aò¦ê\ßdKê ù~ûMKeê[ôaû ùeLûLŠe c¤aò¦ê (1, –4)

ùjùf h e cû^ : (vi) –1

(g) GK ZòâbêRe gúhðaò¦ê Zâd (1, 4), (3, –2) I (–3, 16) ùjùf Gjûe ùlZâ`k :. (vii) 6

(h) (–3, 3) I (1, 4) aò¦ê\ßdKê ù~ûMKeê[ôaû ùeLûLŠKê 3 : 2 @^ê_ûZùe

@«aòðbq Keê[ôaû aò¦êe iÚû^ûu : (viii) 9

(i) (x, –5), (0, –4) I (4, 5) aò¦êZâd GKùeLúd ùjùf, x e cû^ : (ix) 5

(j) GK ZâòbêRe ùlZâ`k 10 I Gjûe gúhðaò¦ê Zâd (1, 3), (–7, x) I (5, –1)

ùjùf x e cû^ : (x) 3 10

(xi) 1

(xii) 11
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5. ^òùcÜûq CqòMêWÿòK c¤eê ùKCñUò bêfþ (F) aû VòKþ (T) \gûð@ ö

(a) y- @le _âùZýK aò¦êe x iÚû^ûu 0 ö

(b) p
1
 (x

1
, y

1
) I p

2
 (x

2
, y

2
) aò¦ê\ßd x- @l C_ùe @aiÚòZ ùjùf p

1
p

2
 = x

2
 – x

1
 ö

(c) (5, 3) I (4, –4) aò¦ê \ßd c¤ùe \ìeZû = 5 ö

(d) (4, –2) I (2, 4) aò¦ê\ßd cìk aò¦ê Vûeê ic\ìea�úð ö

(e) (1, 2), (3, 4) I (5, 8) aò¦êZâd GK ZòâbêRe gúhðaò¦ê ùjùf, ZòâbêRUò icaûjê ö

(f) p (x, y) aò¦ê (x
1
, y

1
) I (x

2
, y

2
) aò¦ê \ßdKê ù~ûM Keê[ôaû ùeLûŠKê m : n @^ê_ûZùe

ajòaòðbûR^ y e cû^ . ùja ö

(g) (1, 2) I (5, –4) aò¦ê \ßdKê ù~ûM Keê[ôaû ùeLûLŠe c¤aò¦êe iÚû^ûu (2, 1) ö

(h) ùKøYiò ZòâbêRe beùK¦â c¤cûKê 3 : 1 @^ê_ûZe @«aòðbq Kùe ö

(i) (x, –1), (2, –1) I (2, 1) aò¦êZâd GKùeLúd ùjùf x e cû^ 2 ùja ö

(j) GK ZâòbêRe 2 gúhðaò¦ê Zâd (0, 0), (1, 0) I (1, 1) ùjùf Gjûe ùlZâ`k 1 ùja ö

C�e

1. (a) 5,  (b) 0,   (c) x = 0,   (d) 5,    (e) – 2,   (f) ( –2, – 3),  (g) 
mx nx

m n
2 1


 (h) 0,  (i) 0 ,   (j) 3

2. (a) 2 2 2a b ,     (b)  (0, 0),   (c) PZê[ð _û\,  (d) icùKûYú  (e) 
1

2

1

2
,
F
HG
I
KJ    (f) 5,

(g)  (0, 0),   (h) 0,   (i)  2,   (j)  1

3. (a) 10 ,    (b)  6,   (c) (2, 0),   (d) 5,    (e)  5,  (f)  
2

3

4

3
,
F
HG
I
KJ ,    (g) – 7,   (h) 0,  (i) – 3,  (j) 3

4 (a) (iii) ]^ûcôK (b) (ix) 5          (c)(i)  0 (d) (x ) 3 10

(e) (v) (1, 
3

2
) (f) (xi) 1 (g) (i) 0 (h) (iv) 

7

5

18

5
,
F
HG
I
KJ

(i) (vi) –1 (j) (vii) 6

5. (a) T,   (b) F,  (c) F,   (d) T,   (e)  F,   (g)  F,   (h) F   (i) T,    (j) F
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\úNð C�ecìkK _âgÜ

1. _âcûY Ke ù~ A(–1, –2), B(5, –2) I C(5, 6) gúhðaò¦ê aògòÁ ABC ZòâbêRcû^ icùKûYú ö _âùZýK
ùlZâùe ùKCñ ùKûYUò icùKûY \gûð@ ö

2. \gûð@ ù~ A (8, 9), B(–6, 1) I C(0, –5) gúhðaò¦ê aògòÁ ABC ZòâbêRcû^ ic\ßòaûjê ö

3. \gûð@ ù~ (3, –3), (–3, 3), ( , )3 3 3 3 (icaûjê ZòâbêR) aò¦êMêWÿòK _ûgßðùe iìPòZ PòZâKê MV^ Kea ö

4. \gûð@ ù~ (–2, –1), (1, 0), (4, 3)  I (1, 2) (iûcû«eòK PòZâ) aò¦êMêWÿòK _ûgßðùe iìPòZ PòZâKê MV^
Keòa ö

5. x e ùKCñ cû^ _ûAñ C (x, 3) aò¦ê, A (2, 4) I B (3, 5) aò¦ê\ßd Vûeê icû^ \ìeùe ejòa ?

6. P (2, y) aò¦ê Q (–1, 2) aò¦ê Vûeê 5 GKK \ìeùe ejòùf, y e cìfý ^òeì_Y Ke ö

7. \gûð@ ù~ A (1, 4), B (–1, 6), C (2, 3) aò¦êZâd GKùeLúd ö

8. 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

9. ùMûUòG ùeLûLŠe 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

10. x I y e ùKCñ cìfý _ûAñ (6, -2) I (2, –4) aò¦ê\ßdKê iõù~ûM Keê[ôaû ùeLûLŠ Gaõ (x, 1) I
(-2, y) aò¦ê\ßdKê iõù~ûM Keê[ôaû ùeLûLŠ _eÆeKê ic\ßòLŠ Keòùa ö

11. ~\ò (5, 9) aò¦êUò, (7, -3) I (4, k) Kê iõù~ûM Keê[ôaû ùeLûLŠKê 2 : 1 @ ê̂_ûZùe @«aòðbq Kùe,
ùZùa k e cìfý ̂ ò‰ðd Ke 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. A I B aò¦êe iÚû^ûu ~[ûKâùc (1, 2) I (5, -4) ö AB  ùeLûLŠ C_ùe  GK aò¦ê iÚòe Ke, ù~_eò
aò¦êUòe A aò¦êVûeê \ìeZû, B aò¦êVûeê \ìeZûe 3 MêY ùja ö

14. 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

15. (2, 3), (0, 5) I (1, y) iÚû^ûu aògòÁ aò¦êZâd GK iekùeLûùe ejòùf, y  e cû^ ̂ òeì_Y Ke ö

C�e

1. A(–1, –2), B(5, –2) I C(5, 6)

     AB2 = {–2 – (–2)}2 + {5 –(–1)}2 = (–2+2)2 + (5+1)2 = 02 + 62 = 36

BC2 =  { ( )} ( ) ( )6 2 5 5 6 2 0 8 0 642 2 2 2 2 2         
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AC2 = {6–(–2)}2 + {5–(–1)}2 = (6+2)2 + (5+1)2 = 82 + 62 = 64 + 36 = 100

 flý Ke GVûùe AB2 + BC2 = AC2

   ABC  icùKûYú Gaõ Gjûe B icùKûY ö
2. A (8, 9), B(–6, 1) I C(0, –5)

AB2 = (1 – 9)2 + (–6 –8)2 = ( ) ( )  8 142 2  = 64 + 196 = 260

BC2 = (–5–1)2 + {0– (–6)}2 = (–6)2 + (6)2 = 36 + 36 = 72
AC2 = (–5–9)2 + (0– 8)2 = (–14)2 + (–8)2 = 196 + 64 = 260

GVûùe AB2  =  AC2  AB = AC ABC  ic\ßòaûjê ö

3. cù^Ke  A(3,–3), B (–3, 3) I C(3 3 , 3 3 )

AB2 = {3 –(–3)}2 + (–3 – 3)2 = (3+3)2 + (–6)2 = 62 + (–6)2 = 36 + 36 = 72

BC2 = (3 3 –3)2 + {3 3  – (–3)}2 = (3 3 –3)2 + (3 3 +3)2

       = 2{(3 3 )2 + (3)2 }= 2(27 + 9) = 2 x 36 = 72

AC2 = {3 3 –(–3)}2 + (3 3 –3)2 = (3 3 + 3)2 + (3 3 –3)2

       = 2{(3 3 )2 + (3)2 } = 2(27+9) = 2 x 36 = 72

GVûùe AB2  =  BC2 =  AC2 AB = BC = AC ABC  icaûjê ö
4. cù^Ke  A(–2, –1), B(1, 0), C(4, 3) I D(1, 2)

AB2 = {0– (–1)}2 + {1–(– 2)}2 = (1 )2 + (3)2 = 1 + 9 = 10
BC2 = (3 – 0)2 + (4 – 1)2 = 32 + 32 = 9 + 9 = 18
CD2 = (2–3)2 + (1–4)2 = (–1)2 + (–3)2 =  1 + 9 = 10
AD2 = {2–(–1)}2 + {1–(–2)}2 = 32 + 32 =  9 + 9 = 18

GVûùe AB2  =  CD2 Gaõ   BC2 = AD2  AB = CD Gaõ   BC = AD

 ABCD  PZêbêðRUò GK iûcû«eòK PòZâ ö
5. A (2, 4), B (3, 5)  I C (x, 3)

_âgÜû^êiûùe,  CA = CB CA2 =CB2

(3 – 4)2 +  (x – 2)2 = (3 – 5)2 +  (x – 3)2

= (–1)2 + x2 + 4 – 4x = (–2)2 + x2 –6x + 9
5 – 4x = 13 – 6x 6x – 4x = 13 – 5  2x = 8 x = 4

x e cû^ 4 _ûAñ C aò¦êUò A I B Vûeê icû^ \ìeùe @aiÚû^ Keòa ö
6. P (2, y) Gaõ Q (–1, 2)

_âgÜû^êiûùe PQ = 5  PQ2 = 25

(2 –y)2 + (–1–2)2 = 25 4 – 4y + y2 + 9 = 25 y2 – 4y + 13 – 25 = 0

y2 – 4y – 12 = 0 y2 – 6y + 2y – 12  = 0
y (y– 6) + 2(y – 6)  = 0 (y– 6) + (y +2)  = 0

 y– 6 = 0  @[aû y + 2 = 0  y = 6 aû  y = – 2

y e cû^ 6 aû –2 _ûAñ  PQ = 5 GKK ùja ö
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7. A (1, 4), B (–1, 6) I C (2, 3)

AB2 = (6 – 4)2 + (–1–1)2 = 22 + (–2)2 = 4 + 4 = 8 AB = 2 2

BC2 = (3 – 6)2 + {2–(–1)}2 = (–3)2 + (3)2 = 9 + 9 = 18 BC = 3 2

AC2 = (3 – 4)2 + (2–1)2 = (–1)2 + (1)2 = 1 + 1 = 2 AC = 2

GVûùe BC = AB + AC B – A – C B, A, C GKùeLúd ö
8. cù^Ke x- @l C_eòiÚ GK aò¦ê P e iÚû^ûu (x, 0) Gaõ A(5,4)  I B(–2, 3)

_âgÜû^êiûùe PA = PB  PA2 = PB2

(4 – 0)2 + (5 – x)2 = (3 – 0)2 + (–2 –x)2

16 + 25 + x2 – 10x = 9 + 4 + x2 + 4x

41 – 10x = 13 + 4x 41 – 13 = 4x + 10x 28 = 14x   x = 2

x- @l C_eòiÚ aò¦êe iÚû^ûu (2,0)

9. GK ùeLûLŠ PQ  e P aò¦êe iÚû^ûu (3, 5) Gaõ cù^Ke Q aò¦êe iÚû^ûu (x, y)

  PQ  e c¤aò¦êe iÚû^ûu R(2, 1)


3

2
2




x
 Gaõ 

5

2
1




y
 3 + x = 4 Gaõ 5 + y = 2   x = 1 Gaõ  y = –3

@^ý _âû«aò¦êe iÚû^ûu  (1, –3)

10. cù^Ke PQ  I RS  _eÆeKê m aò¦êùe ic\ßòLŠ Ke«ò ö

P(6, –2) I Q(2,–4) Gaõ R(x,1) I S(–2,y)

PQ  e c¤aò¦ê m e iÚû^ûu 
6 2

2

2

2

  F
HG

I
KJ,

y
 aû (4, –3)

_ê^½ RS  e c¤aò¦ê m e iÚû^ûu 
x y F
HG

I
KJ

2

2

1

2
,


x  2

2
= 4 Gaõ 

1

2

 y
=   –3 x – 2 = 8 Gaõ 1 + y = –6   x = 10 Gaõ  y = –7

11. ùeLûLŠKê @«aòðbq Keê[ôaû aò¦êe iÚû^ûu (x, y) = (5, 9)

GVûùe  (x
1
, y

1
) = (7, –3), (x

2
, y

2
) = (4, k) Gaõ m : n = 2 : 1  y = 

my ny

m n
2 1



9 = 
2 1 3

2 1

2 3

3

x x( )k k 





;  27 = 2k – 3 2k = 30 k = 15

12. cù^Ke  ABC e A(h,5), B (–4, k) I c(8,9)

 ABC e beùK¦â (x, y)e iÚû^ûu (–2, 6)
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–2 = 
h   ( )4 8

3
Gaõ 6 = 

5 9

3

 k
  h + 4 = –6  Gaõ 14 + k = 18

  h = –10  Gaõ  k = 4

[beùK¦âe iÚû^ûu (x,y) =  
x x x y y y1 2 3 1 2 3

3 3

   F
HG

I
KJ, ]

13. AB  e _âû«aò¦ê\ßde iÚû^ûu A(1,2) I B(5,–4)

cù^Ke AB  C_eòiÚ P GK aò¦ê ~ûjûe iÚû^ûu (x,y)

_âgÜû^êiûùe,  AP = 3BP  AP : BP = 3 : 1

x = 
3 5 1 1

3 1

x x


 Gaõ y = 

3 4 1 2

3 1

x( ) ( ) 


 x = 

16

4
4    Gaõ  y = 



10

4

5

2

 P aò¦êe iÚû^ûu (x,y) = (4, 
5

2
)

14. ZâòbêRe gúhðaò¦êZâde iÚû^ûu  (1, –3), (2, –5) I (x, 1) Gaõ ùlZâ`k = 4 aMð GKK
GVûùe cù^Ke (x

1
, y

1
) = (1, –3),  (x

2
, y

2
) = (2, –5) I (x

3
, y

3
) = (x,1)

  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

   _âgÜû^êiûùe,  4 = 
1

2
I 1(–5–1)+ 2 (1+3) + x(–3 + 5)I

  8 = I 1 x (–6) + 2 x 4 + x ( 2) I
8 = I –6 + 8 + 2x I  2x + 2 = 8 2x = 6 x = 3

15. aò¦êZâde iÚû^ûu  (2, 3), (0, 5) I (1, y) aò¦êZâd GK iekùeLûùe ejòùa ~\ò ùKak aò¦êZâd
\ßûeû MVòZ ZâòbêRe ùlZâ`k 0 ùja ö
GVûùe cù^Ke (x

1
, y

1
) = (2, 3),  (x

2
, y

2
) = (0, 5) I (x

3
, y

3
) = (1,y)

  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 2(5–y)+ 0 (y – 3) + 1 (3–5)I = 0

  
1

2
 I 2(5–y) + 0 + 1 (–2) I = 0  5 – y –1 = 0 y = 4

=====
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i¯c @¤ûd

iWÿK iêelû gòlû
(ROAD SAFETY EDUCATION)

cêLý aòhdaÉê :

1. cìkK[û :

_âZò\ò^ @ûc ù\gùe iWÿK \êNðUYû iõLýû aXÿòaXÿò PûfòQò ö G[ô ù~ûMêñ @ù^K cìfýaû^ ]^Rúa^
^Á ùjûA ajê _eòaûe QûeLûe ùjûA~ûCQò ö iWÿK \êNðUYûe _â]û^ KûeY MêWÿòK ùjfû -

(i) Uâû`òKþ ^òdc _ûk^ ^Keò ùa_eê@û MûWÿò PkûAaû ö
(ii) ^ògûiq ùjûA MûWÿò PkûAaû ö
(iii) \îZ MZòùe MûWÿò PkûAaû ö
(iv) aò^û ùjfþùcUþùe MûWÿò PkûAaû AZýû\ò ö

iWÿK iêelû iKûùg @ûce @ûùfûPý aòhdMêWÿòK ùjfû -

K) icû«e _âMZò
L) _eòiõLýû^e _âùdûM
M) ZâòùKûYcòZòe _âùdûM
N) \êA Pkeûgò aògòÁ iciýû

\êNðUYûe jûe KcûAaû _ûAñ ieKûe ̂ òKUùe KWÿû _\ùl_ ù^AQ«ò ö _ìað @ù_lû Uâû ò̀Kþ ùRûeòcû^û
@]ôK aé¡ò Keû~ûAQò ö

ù~ùZùaùk ùMûUòG ~û^ iWÿK _[ùe ùMûUòG iÚû^eê @^ý GK iÚû^Kê @ZòKâc Kùe, Uâû`òKþ
iùuZMêWÿòK c¤ùe \ìeZû I ùiMêWÿòKê @ZòKâc Keòaûe icdKê ù^A icû«e @^êKâc iµKòðZ iciýû iéÁò
jêG ö _ìaðeê _Xÿò[ôaû icû«e _âMZòe iìZâ aýajûe Keò ùi iciýûe icû]û^ ijRùe Keò_ûeòaû ö

aòbò Ü̂ _â\ìhY aòhdK Z[ý iõMâj Keò I Zûe _eòiõLýû^ bò�òK ùfLPòZâ ~[û É¸ ùfL I aé�ùfL
@û\ò _âÉêZ Keò Zûjû cû¤cùe R^ iùPZ^Zû iéÁò Keò_ûeòaû ö

ùMûUòG ~û^e _âZòKòâdû \ìeZû, ùaMld \ìeZû RYû [ôùf MZò aòmû^e iìZâ _âùdûM Keò iÚòeZû @ûiòaû
\ìeZû I _òQû Keòaû \ìeZû ijRùe ^ò‰ðd Keò_ûeòaû ö

aWÿ aWÿ @…ûkòKû aû UûIßûe C_ùe @ûùfûK I CCTV aýaiÚû Keû~ûA[ûG ö ZòâùKûYcòZòùe [ôaû
CyZû I \ìeZû i´§úd _ûVKê Uâû̀ òKþ ij iµKòðZ aòbò^Ü iciýû icû]û^ùe aýajûe Keò_ûeòaû ö Gjò_eò
iWÿK iêelû ij iµKòðZ aòbò̂ Ü iciýûKê @ûùc RûYò[ôaû aòbò̂ Ü MûYòZòK iìZâ _âùdûMùe icû]û^ Keò_ûeòaû ö
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2. ùKùZûUò MûYòZòK iìZâ :

a) A.P. i´§úd ùKùZK iìZâ :

i) A.P.  _â[c _\ a iû]ûeY @«e d I _\ iõLýû n ùjùf n Zc _\ t
n
 = a + (n – 1)d ö

ii) n iõLK _\e icÁò  S
n
 = 

n

2
 {2a + (n – 1)d}

b)  ùaM i´§úd ùKùZK icúKeY :

i) v = u + at

ii) v2 = u2 + 2as

iii) S = ut + 
1

2
at2

u = aÉêe _âûe¸òK ùaM, v = @«òc ùaM, t = @ZòKâû« icd, S = @ZòKâû« \ìeZû, a = ZßeY

c) \êA Pkeûgò aògòÁ iciýû iµKòðZ iìZâ :

i) _âZòKâòdû \ìeZû + ùaM ld \ìeZû = iÚòeZû @ûiòaû \ìeZû

ii) iÚòeZû @ûiòaû \ìeZû = _âZòKòâdû icd ¨ _òQû Keòaû \ìeZû

C\ûjeY  - 1 :  eùcg GK iWÿKùe MûWÿò PkûA Mfûùaùk _â[c, \ßòZúd I ZéZúd Uâû ò̀Kþ fûAUþKê
~[ûKâùc 5, 12 I 19 ùiùKŠùe @ZòKâc Kfû ö Gjò_eò Kâcùe Uâû`òKþ fûAUþKê @ZòKâc Keò Pûfòùf,
89 ùiùKŠùe ùKCñ ^´e Uâû`òKþ fûAUþKê @ZòKâc Keòa ?

C�e : \� icdMêWÿòK icû«e _âMZò aògòÁ ~[û  5, 12, 19 .... ö GVûùe a = 5, d = 12 –5= 7

cù^Ke 89 ùiùKŠùe eùcg n Zc Uâ`òKþ fûAUþKê @ZòKâc Kùe ö

Gjûe n Zc _\ = t
n
 = 89

ùZYê t
n
 = a + (n – 1)d

89 = 5 + (n – 1)7

89 = 5 + 7n – 7

7n = 91 n = 13

eùcg 89 ùiùKŠùe 13 Uò Uâû`òKþ fûAUþ @ZòKâc Keòa ö (C)

C\ûjeY - 2 : ùKøYiò iWÿK C_ùe fMû~ûA[ôaû Uâû`òKþ fûAUþMêWÿòKe \ìeZû GK icû«e _âMZò
aògòÁ ö  ~\ò ZéZúd fûAUþe \ìeZû 1500 còUe Gaõ @Ác fûAUþe \ìeZû 3000 còUe jêG, ùZùa
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15Zc fûAUþe \ìeZû ùKùZ ̂ ò‰ðd Ke ö

C�e - icû«e ùgâYúe n Zc _\

t
n
 = a + (n – 1)d

_âgÜû^êiûùe t
3
 = 1500 Gaõ t

8
 = 3000

a + (3 – 1)d = 1500    a + 2d = 1500 .......... (i)

Gaõ a + (8 – 1)d = 3000    a + 7d = 3000 .......... (ii)

(ii) eê (i) Kê aòùdûM Kùf,   5d = 1500 d = 300

‘d’ e cìfýKê (i) ùe _âùdûM Kùf,

a + 2 ¨ 300 = 1500  a = 900

  15 Zc fûAUe \ìeZû :

t
15

 = a + (15 – 1)d  = 900 + 14 ¨ 300 = 5100 còUe ö

C\ûjeY - 3 : \� É¸ùfLUò ùKøYiò GK ijee aòMZ ahðcû^uùe iWÿK \êNðUYûùe céZêýaeY
Keòaû ùfûKiõLýû aýq KeêQò ö

(a) 2015-2016 c¤ùe \êNðUYûùe céZêýaeY Keò[ôaû

ùfûKu iõLýûùe gZKWÿû ùKùZ aé¡ò aû jâûi ùjûAQò ?

(b) 2016-2018 c¤ùe \êNðUYûùe céZêýaeY Keò[ôaû

ùfûKu iõLýûùe gZKWÿû ùKùZ aé¡ò aû jâûi ùjûAQò ?

C�e : (a) 2015 ùe céZêý iõLýû = 300

2016 ùe céZêý iõLýû = 400

aé¡ò = 400 – 300 = 100

gZKWÿû aé¡ò aû aé¡òjûe = 
100

300
 ¨ 100 = 33

1

3
%

(b) 2016 ùe céZêý iõLýû = 400,  2018 ùe céZêý iõLýû = 200

jâûi = 400 – 200 = 200

jâûi jûe = 
200

400
 ¨ 100 = 50%

20
15

20
16

20
17

20
18

20
19
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C\ûjeY - 4 : GK PûeòQK _ûLùe GK L´e gúhð ù\gùe GK CCTV Kýûùceû fûMòQò ö Cq
Kýûùceûeê iWÿK C_ùe [ôaû GK Kûeþe ùKøYiò @a^Zò 450 ö L´e _û\ù\gKê KûeþUòe \ìeZß 12 còUe
ùjùf L´e CyZû ùKùZ ?

C�e - PòZâû^êiûùe 
h

12
 = tan450


h

12
= 1  h = 12 còUe

  L´e CyZû 12 còUe ö

C\ûjeY - 5: ùMûUòG Kûeþe N�û _âZòùaM 50 Kò.cò. ö ~\ò iÚòeZûKê @ûiòaûe \ìeZû 40 còUe I

c¦^ 4.4 cò / (ùiùKŠ)2 jêG ùZùa KûeUò ùKùZ icd _ùe iÚòe ùja ?

C�e ; Kûeþe _âûe¸òK ùaM = 50 Kò.cò. / N�û = 
50000

3600
 cò. / ùi = 

125

9
 còUe / ùiùKŠ

iÚòeZûKê @ûiòaûe \ìeZû s = 40 còUe

c¦^ 4.4 cò / (ùiùKŠ)2   a = – 4.4 còUe  / (ùiùKŠ)2

ùaMe _â[c icúKeY : v = u + at: (v = @«òc ùaM, iÚòeZû icdùe v = 0 )

0 = 
125

9
 – 4.4t   4.4t = 

125

9
   t = 

125

4 4 9. x
   t = 3.16 ùiùKŠ

  Kûeþ iÚòe ùjaû_ûAñ 3.16 ùiùKŠ fûMòa ö

_âùgÜû�e
aÉê^òÂ _âgÜ (_âùZýK _âgÜe cìfý 1 ^´e)

1. gì̂ ýiÚû^ _ìeY Ke ö

(i) aò^û ùjfþùcUþùe MûWÿò PkûAùf ùRûeòcû^û eûgò ---- Uuû ö

(ii) iòUþ ùafÖ ^ aû§òùf ùRûeòcû^û eûgò ---- Uuû ö

(iii) Uâû`òKþ iòMþ^ûf ^ cû^òùf ùRûeòcû^û eûgò ---- Uuû ö

(iv) aò^û fûAùi^èùe MûWÿò PkûAùf  ùRûeòcû^û eûgò ---- Uuû ö

(v) ^ògûiq ùjûA MûWÿò PfûAùf  ùRûeòcû^û eûgò ---- Uuû ö

(vi) ùcûaûAfùe K[û ùjûA MûWÿò PkûAùf ùRûeòcû^û eûgò ---- Uuû ö

(vii) @û´êfû^èKê eûÉû ^ QûWÿòùf  ùRûeòcû^û eûgò ---- Uuû ö

A

CB

h

12 cò
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(viii) aûAKþùe 3RY aiò Mùf ùRûeòcû^û eûgò ---- Uuû ö

(ix) ^ì@û MûWÿò _ûAñ _â\ìhY iûUòð̀ òùKUþe ùa÷]Zû icd  ---- ö

(x) _êeûYû MûWÿò _ûAñ _â\ìhY iûUòð̀ òùKUþe ùa÷]Zû icd  ---- ö

(xi) _â[c [e _ûAñ _â\ìhY _âcûY _Zâ aò^û MûWÿò PkûAùf ùRûeòcû^û eûgò  ---- Uuû Kò´û ùRfþ
\Š ----- cûi ö

(xii) \ßòZúd [e Lôfû_ Keò _â\ìhY _âcûY _Zâ aò^û MûWÿò PkûAùf ùRûeòcû^û eûgò  ---- Uuû Kò´û
---- cûi _~ðý«  ùRf \Še aýaiÚû @Qò ö

(xiii) _âZòKòâdû \ìeZû + ---- = iÚòeZû @ûiòaû \ìeZû ö

(xiv) iÚòeZû @ûiòaû \ìeZû = _âZòKòâdû icd ̈   ---- ö

(xv)  ---- ciòjûùe bûeZ ieKûeu ùcûUe ~û^ @ûA^þ _âYúZ ùjûA[ôfû ö

(xvi) _òQû Keòaû \ìeZû I iÚòeZû @ûiòaû \ìeZû c¤ùe [ôaû iµKð GK ---- Pk^ ö

(xvii) ù_ùUâûfþ, WòùRfþ a\kùe ---- e aýajûe _ûAñ ieKûe _\ùl_ ù^aû _â\ìhY jâûiùe
ijûdK ùjûA_ûeòQò ö

(xviii) @ûMùe ~ûC[ôaû ~û^Kê _òQû Keòaû \ìeZû iû]ûeYZü ---- ùe ̂ ò¡ûðeòZ Keû~ûG ö

(xix) Uâû`òKþ ̂ òdc Lôfû_Kûeú ---- Kýûùceû \ßûeû ]eû_Wÿ«ò ö

2. ò̂cÜfòLZ _âgÜe ùKak C�e ùfL ö

(i) PûkK i¹êLùe aò_\Kê ù\Lôaû I ùaâKþ ù\aû c¤ùe @ZòKâc Keò[ôaû \ìeZûKê K’Y Kêjû~ûG ?

(ii) GK iek ùe÷LôK _[, ~ûjû \ßûeû \gðKe @aû] \gð^ i¸a ZûjûKê K’Y Kêjû~ûG ?

(iii) bûeZ ieKûeu ùcûUe ~û^ @ûA^þ ùKùa _âYòZ ùjûA[ôfû ?

(iv) Online _â\ìhY ̂ òdªY _âcûY _Zâ \ò@û~òaû Kû~ðýKâc ùKùa Vûeê MâjY Keû~ûAQò ?

(v) iÚòeZû @ûiòaû \ìeZû I _âZòKâòdû icd c¤eê ùKCñUò aXÿòùf _òQû Keòaû \ìeZû aXÿò[ûG ?

(vi) _òQû Keòaû \ìeZû I _âZòKòâdû \ìeZû c¤ùe iµKð Kò _âKûe Pk^ ?

(vii) iÚòeZû @ûiòaû \ìeZû I _âZòKâòdû \ìeZû c¤ùe iµKð Kò _âKûe Pk^ ?

(viii) 1 Vûeê n _~ðý« icÉ MY^ iõLýû cû^ue icÁò ùKùZ ?

(ix) @ûMùe ~ûC[ôaû ~û^Kê _òQû Keòaû \ìeZû iû]ûeYZü GKKùe ^ò¡ûðeòZ Keû~ûG ö

(x) PûkK ùaâKþ ù\aû Gaõ ~û^Uò iÚòe @aiÚûKê @ûiòaû icd c¤ùe ~û^Uò @ZòKâc Keò[ôaû \ìeZûKê
K’Y Kêjû~ûG ?
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3. ^òcÜ _âgÜMêWÿòKê icû]û^ Ke ö

(i) 30 Kò.cò. / N�û ùaMùe ~ûC[ôaû GK ùcûUe iûAùKfþe iÚòeZû @ûiòaû \ìeZû 18 cò., _âZòKòâdû
\ìeZû 9 còUe ùjùf _òQûKeòaû \ìeZû ùKùZ ?

(ii) 60 Kò.cò. / N�û ùaMùe ~ûC[ôaû GK ~û^e iÚòeZû @ûiòaû \ìeZû 54 cò., _òQû Keòaû icd 3
ùiùKŠ ùjùf _âZòKòâdû \ìeZû ùKùZ còUe ?

(iii) 90 Kò.cò. / N�û ùaMùe ~ûC[ôaû GK Kûeþe _âZòKâòdû \ìeZû 27 cò., _òQû Keòaû icd 4
ùiùKŠ ùjùf Gjûe iÚòeZû @ûiòaû \ìeZû ùKùZ ?

(iv) iì~ðýe ùKøYòK C^ÜZòe _eòcûY 600 ùaùk ùMûUòG MQe QûAe ù\÷Nðý 16 còUe [ôfû MQe
CyZû ̂ ò‰ðd Ke ö

(v) 18 còUe Cy GK aZúNee gúhðeê GK RûjûRe ùKøYiò @a^Zòe _eòcûY 300 ùjùf , aZúNe
Vûeê RûjûRe \ìeZû ̂ ò‰ðd Ke ö

(vi) GK iòWÿò GK Kû^Úe gúhðKê Ægð KeêQò ö iòWÿòe _ûgþð ù\geê Kû Ú̂e \ìeZû 3 còUe ö iòWÿòUò bìcò ij
600 ùe @û^Z ùjùf iòWÿòe ù\÷Nðý ̂ ò‰ðd Ke ö

(vii) 12 còUe Cy GK É¸ C_ùe . Kýûùceû L¬û ~ûAQò ö i¹êLeê @ûiê[ôaû GK Kûeþe ùKøYòK
@a^Zò 300 icdùe Gjû Kýûùceûùe ÆÁ \égýcû^ ùjaû @\égý ùjûAMfû ö ùZùa \éÁòùeLûe ù\÷Nðý
ùKùZ ?

(viii) Uâû̀ òKþ ù_ûÁùe fûMò[ôaû CCTV Kýûùceû É¸e CyZû 8 cò. ö 10 cò \éÁòùeLû @ûMKê PkûPk
Keê[ôaû ~û^aûjû^ G[ôùe ÆÁ ù\Lû~ûG ö É¸Zùk [ôaû iaêR akde ùlZâ`k ùKùZ ?

4.(a) ‘K’ É¸ùe \ò@û~ûA[ôaû _âùZýK _eò_âKûgKê ‘L’ É¸e VòKþ _eò_âKûg ij iµKòðZ Ke ö

           ‘K’ É¸ ‘L’ É¸

(i) aò^û ùjfþùcUþùe MûWÿò Pûk^û (a) 12 cûi
(ii) ^ì@û MûWÿòe PUC e ùa÷]Zû (b) 2000 Uuû ùRûeòcû^û
(iii) aò^û PUC ùe MûWÿò Pûk^û (c) 1000 Uuû ùRûeòcû^û
(iv) _êeêYû MûWÿòe PUC e ùa÷]Zû (d) 5000 Uuû ùRûeòcû^û
(v) Uâû`òKþ iòMþ^ûf ^ cû^òaû (e) 6 cûi

(f) 4000 Uuû ùRûeòcû^û
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(b).            ‘K’ É¸ ‘L’ É¸

(i) ùcûUe ~û^ @ûA^þ (a) _â\ìhY aé¡ò
(ii) ù_ùUâûfþ, WòùRfþ aýajûe (b) 1989 ciòjû
(iii) Online _â\ìhY ̂ òdªY _âcûY _Zâ (c) _â\ìhY jâûi
(iv) Uâû`òKþ ̂ òdªY (d) 2019 ciòjû
(v) ùiøegqò PûkòZ ~û^e aýajûe (e) Pinhole Kýûùceû

(f) CCTV Kýûùceû

5. VòKþ Cqò _ûAñ T I bêfþ Cqò _ûAñ F ùfL ö

(i) ù_ùUâûfþ, WòùRfþ a\kùe CNG e aýajûe _â\ìhY aé¡ò Kùe ö

(ii) ^ìZ^ MûWÿò _ûAñ PUC aû _â\ìhY ^òdªY _âcûY _Zâe ùa÷]Zû 12 cûi ö

(iii) _êeêYû MûWÿò _ûAñ _â\ìhY ̂ òdªY _âcûY _Zâe ùa÷]Zû 8 cûi ö

(iv) _âZòKòâdû \ìeZû, iÚòeZû @ûiòaû \ìeZû Vûeê lê\âZe ö

(v) _òQû Keòaû \ìeZû, iÚòeZû @ûiòaû \ìeZû Vûeê lê\âZe ö

(vi) iÚòeZû @ûiòaû \ìeZû, _âZòKòâdû \ìeZû I ùaM ld \ìeZûe MêY`k ö

(vii) _âZòKâòdû \ìeZû + ùaM ld \ìeZû = _âZòKòâdû \ìeZû ̈  _òQû Keòaû \ìeZû

(viii) _òQû Keòaû \ìeZûKê _âZòKâòdû \ìeZû I iÚòeZû @ûiòaû \ìeZû \ßûeû jòiûa Keòùja ö

(ix) c¦òZ ùaMùe ~û^e ùaM aXÿò[ûG ö

(x) ùaMld \ìeZû gì̂  ùjùf, _âZòKâòdû \ìeZû I iÚòeZû @ûiòaû \ìeZû icû^ ùja ö

C�e
1.     i) 1000 ii) 1000 iii) 5000 iv) 5000 v) 10000 vi) 10000 vii) 10000 viii) 5000

ix) 1 ahð x) 6 cûi xi) 2000, 3 cûi xii) 4000, 4 cûi xiii) ùaMld \ìeZû

xiv) _òQû Keòaû \ìeZû xv) 1989 xvi) ikL xvii) CNG xviii)  ùiùKŠ xix) CCTV

2.    i) _âZòKòâdû \ìeZû ii) \éÁòùeLû iii) 1989 ciòjû iv) @ùKÖûae 1, 2019 v) iÚòeZû @ûiòaû \ìeZû

      vi) _âZòùfûcú Pk^ vii) ikL Pk^ viii) 
n n( )1

2
 ix) ùiùKŠ x) ùaMld \ìeZû

      xi) iÚòeZû @ûiòaû \ßûeû xii) _òQû Keòaû \ìeZû ö
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3.    i) 2 ùiùKŠ ii) 18 còUe iii)108 cò. iv) 16 2  cò. v) 18 2  cò. vi) 6 cò. vii) 24 cò.

        viii) 36 aMð cò. ö

4. a.     i)   (c) ii)   (a) iii)   (b) iv)   (e) v)   (d)

     b.    i)   (b) ii)   (a) iii)   (d) iv)   (f) v)   (c)

5.      i) F ii) T iii) F iv) F v) T vi) F vii) T viii) T ix) F x) T

\úNð C�ecìkK _âgÜ

1. GK Kò.cò. aýa]û^ùe ùMûUòG iWÿKùe Uâû`òKþ iùuZ iaê ejòQò ö GK Kûeþ 15 cò^òUþùe 15 Uò
Uâû`òKþ iùuZKê @ZòKâc Kfû ö Kûeþe N�û _âZò ùaM ùKùZ ̂ ò‰ðd Ke ö

2. GK UâKþ eûÉûùe [ôaû Uâû`òKþ fûAUþKê  15 cò^òUþ, 20 cò̂ òUþ, 30 cò^òUþ Kâcùe @ZòKâc Kfû ö  15Uò
fûAUþKê @ZòKâc KeòaûKê UâKþKê ùKùZ icd fûMò[ôa?

3. GK iWÿKùe fûMò[ôaû LED fûAUþ ù_ûÁ MêWÿòKe ~ûZâû @ûe¸ iÚû^eê \ìeZû GK icû«e ùgâYú
@«bêðq ö 5 fûAUþ ù_ûÁe \ìeZû 45 Kò.cò. I 8 c fûAUþ ù_ûÁe \ìeZû 75 Kò.cò. ö 10 Uò fûAUþ
ù_ûÁ_ûe ùjaûKê ~\ò GK aiþ 2 N� icd ̂ òG, ùZùa aiþe N�û _âZò ùaM ^ò‰ðd Ke ö

4. \� É¸ ùfLùe ùKøYiò ijee aòMZ ahðcû^uùe

iWK \êNðUYûùe céZêýaeY Keò[ôaû aýqòcû^u

iõLýû \ò@û~ûAQò ö

(a) 2014-15 ahðùe céZêýe @bòaé¡ò jûe ùKùZ ?

(b) 2016-17 ahðùe céZêýe @bòaé¡ò aû jâûi jûe ùKùZ ?

5. \� aé�ùe 2018 ciòjûùe ùKøYiò ijee aòbò^Ü KûeYeê iWÿK \êNðUYûùe ceò[ôaû aýqòcû^u
iõLýû WòMâúùe \ò@û~ûAQò ö ~\ò ùijò ahð ijeUòùe

ùcûU 72000 ùfûK ceò[û«ò ùZùa

(a) c\ý_û^ R^òZ céZêý iõLýû ùKùZ ?

(b) @^ýû^ý KûeYeê céZêý iõLýû ùKùZ ?

(c) aò^û ùjfùcUþ ù~ûMêñ céZêý iõLýû ùKùZ ?

6. GK aiþÁûŠùe GK L´ C_ùe CCTV KýûùceûUòG fMû~ûAQò ö L´e _û\ù\geê 30 còUe \ìeiÚ
_äûU`cðe GK aò¦êVûùe CCTV Kýûùceûe ùKøYiò C^ÜZò 600 ùjùf L´e CyZû ̂ ò‰ðd Ke ö
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7. GK PûeòQKò C_ùe 10 còUe Cy GK L´ C_ùe GK CCTV Kýûùceû fMû~ûAQò ö ùMûUòG Kûeþ
Cq L´ @ûWÿKê @ûiê@Qò ö ~\ò Kýûùceû Vûeê ùijò Kûeþe ùKøYòK @a^Zò  450 eê a\kò 600

ùjûA[ûG, ùZùa Gjò icd c¤ùe KûeþUò ùKùZ aûU @ZòKâc Keò[ôa ?

8. GK QKVûùe 8 còUe Cy L´ C_ùe GK CCTV Kýûùceûeê L´ @ûWÿKê @ûiê[ôaû GK ÄêUe
ù\Lû~ûCQò ö ~\ò ÄêUe Vûeê CCTV Kýûùceûe ùKøYòK C^ÜZò 300 eê 450 ùe _j�ôaû _ûAñ 1 cò̂ òUþ
icd fûùM, ùZùa ÄêUee N�û _âZòùaM ̂ ò‰ðd Ke ö

9. GK É¸ C_ùe CCTV Kýûùceû fMû~ûAQò ö Zûjû 25 còUe \ìe \éÁòùeLûùe ù~Cñ iÚû^ _~ðý«
~ûZûdZ flý Keò_ûùe É¸e _û\ù\geê ùijò iÚû^e \ìeZû 24 còUe ö É¸e CyZû I Kýûùceû
É¸e Pûeò_ûùL ù~Cñ ùlZâ c¤ùe ~ûZûdûZ ù\Lô_ûeê ̂ ûjó Zûjûe ùlZâ`k ̂ ò‰ðd Ke ö

10. iWÿK iêelû Zêùc _eòiõLýûeKê Kò_eò _âùdûM Keò_ûeòa aêSû@ ö

11. ^òcÜfòLôZ _âgÜ MêWÿòKe C�e \ò@ ö

(a) \éÁòùeLû K’Y ?

(b) CCTV Kýûùceû Pûeò_ùU iaêR akd (grecn belt) K’Y ?

(c) _âZòKòâdû \ìeZû Kjòùf K’Y aêS ?

12. (a) ùaMld \ìeZû K’Y ?

(b) iÚòeZû @ûiòaû \ìeZû K’Y ?

(c) _òQû Keòaû \ìeZû K’Y ?

13. GK Kûeþ N�û _âZò 60 Kò.cò. ùaMùe Mò KeêQò ö ùaâKþ ù\aû _ùe ~\ò iÚòe ùjaûe \ìeZû 50 còUe
I c¦òZ ùaM ùiùKŠ _âZò 5 còUe jêG, ùZùa KûeþUòe _j�ôaû icd ̂ ò‰ðd Ke ö

\úNð C�e cìkK _âgÜe icû]û^ :-

1. \êAUò Uâû`òKþ iùuZ c¤ùe aýa]û^ 1 Kò.cò. ö Zòù^ûUò Uâû`òKþ iùuZ c¤ùe 2 Uò `ûuû iÚû^
ejòa ö ùZYê ùicû^u c¤ùe aýa]û^ 2 Kò.cò. ö

ùijò_eò 15 Uò Uâû`òKþ iùuZ c¤ùe (15 – 1) = 14 Uò `ûuû iÚû^ ejòa

ùZYê _â[c Uâû`òKþ iùuZ Vûeê 15 Zc Uâû`òKþ iùuZ c¤ùe aýa]û^ 14 ¨ 1 = 14 Kò.cò.

KûeþUò  15 cò^òUþ ùe 14 Kò.cò. eûÉû @ZòKâc Kùe

KûeþUò 1 cò^òUþùe 
14

15
 Kò.cò. eûÉû @ZòKâc Kùe ö

1 N�û aû 60 cò^òUþ 
14

15
60x

F
HG

I
KJ  = 56 Kò.cò. eûÉû @ZòKâc Kùe ö (C�e)
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2. UâKþUò eûÉûùe [ôaû Uâû`òKþ fûAUþKê  10 cò^òUþ,  20, cò^òUþ, 30 cò^òUþ Kâcùe @ZòKâc KeòQò ö Gjò
icd MêWÿòK icû«e _âMZò aògòÁ ö

Gjò A.P. e _â[c _\ a = 10 ,  iû]ûeY @«e d = 20 – 10 = 10,  _\ iõLýû n = 15

UâKþUò 15 Uò fûAUþKê @ZòKâc Keòaû icd = 10 + 20 + 30 + ........... + 150

S
n
 = 

n

2
{2a + (n – 1)d} = 

15

2
{2 ¨ 10 + (15 – 1)10}

= 
15

2
 {20 + 140} = 

15

2
 ¨ 160

= 15 ¨ 80 = 1200 cò^òUþ aû 20 N�û (C�e)

3. iWÿK C_ùe fMû~ûA[ôaû Uâû`òKþ fûAUþMêWÿòKe  icû«e ùgâYúe n Zc _\ tn = a + (n – 1)d

_âgÜû^êiûùe t
5
 = 45 Gaõ t8 = 75

a + (5 – 1)d = 45 a + 4d = 45 ........ (i)

t
8
 = a + (8  – 1)d = 75  a + 7d = 75 ........... (ii)

icúKeY (ii) eê icúKeY (i) aòùdûM Kùf

(a + 7d) – (a + 4d) = 75 – 75  3d = 30

 d = 
30

3
 = 10 d e cìfý icúKeY (i) ùe _âùdûM Kùf

a + (4 x 10) = 45 a = 45 – 40 = 5

t
10

 = a + (10 – 1)d = a + 9d = 5 + (9 x 10) = 95

@[ûðZþ 2 N�ûùe aiþUò 10 Uò fûAUþù_ûÁ aû 95 Kò.cò. @ZòKâc Kùe ö

 aiþUòe N�û _âZò ùaM = 
95

2
 aû 47.5 Kò.cò. ö

4. a) É¸ ùfLeê ÆÁ 2014 ùe ijeùe \êNðUYûe R^òZ céZêý iõLýû 100

2015 ùe \êNðUYû R^òZ céZêý iõLýû 200

céZêý iõLýûùe aé¡ò = 200 – 100 = 100

céZêý iõLýûe gZKWÿû aé¡ò = 
céZêý iõLýûùe aé¡ò 

 ùe céZêý iõLýû2014  ¨ 100 == 
100

100
 ¨ 100 = 100%
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b) 2016 ùe ijeUòùe iWÿK \êNðUYûùe céZêý iõLýû 300

2017 ùe iWÿK \êNðUYûùe céZêý iõLýû 200

céZêý iõLýûùe jâûi = 300 – 200 = 100

céZêý iõLýûe gZKWÿû jâûi = 
100

300
 ¨ 100 = 

100

3
 = 33

1

3
%

5. (a) ijeUòùe (2018 ciòjûùe) ùcûU \êNðUYû R^òZ céZêý iõLýû 72000

Gjûe WòMâú _eòcû_ = 3600

c\ý_û^ Keò MûWÿò PkûA \êNðUYû NUûA _âûY jeûA[ôaû aýqòu WòMâú _eòcû_ = 1200

Gcû^u iõLýû = 
120

360
 ¨ 72000 = 24000

b) @^ýû^ý KûeYeê iWÿK \êNðUYûùe _âûY jeûA[ôaû aýqòu WòMâú _eòcû_ = 500

Gcû^u iõLýû = 
50

360
 ¨ 72000 = 10000

c) aò^û ùjfþùcUþ ù~ûMêñ \êNðUYûùe céZêý NUò[ôaû aýqòu WòMâú _eòcû_ = 1350

Gcû^u iõLýû = 
135

360
 ¨ 72000 = 27000

6. AB  L´ C_ùe  CCTV Kýûùceû fûMòQò ö L´e _û\ù\geê _äûU`cð C_ùe  30 còUe \ìeùe  C
aò¦ê @aiÚû^ Kùe ö

_âgÜû^êiûùe,    BC = 30 cò.

m ACB = 600

ABC icùKûYú   ùe tanC = 
AB

BC
  tan 600 = 

AB

30

AB

30
 = 3

AB = 30 3  = 30 ¨ 1.732  = 51.96 còUe

 L´Uòe CyZû 51.96 còUe

A

C
B
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7. AB  L´e CyZû = 10 cò.

KûeUòe _âûe¸òK @aiÚû^ aò¦ê  D I Gjûe _ea�úð @aiÚû^ C

_âgÜû^êiûùe m ADB  = 450 I m ACB  = 600

ABD icùKûYú  ùe

tan D = 
AB

BD

 tan450 = 
10

BD
 

10

BD
 = 1 @[ûðZþ  BD = 10 cò.

cù^Ke  CD = x cò.

tanC = 
AB

BC
 = 

10

BC
   tan600 = 

10

BC
   

10

BC
 = 3    BC = 

10

3
 cò.

Kûeþe ùKøYòK @a^Zò 450 eê 600 ùjaû icd bòZùe KûeUò @ZòKâc Keò[ôaû \ìeZû x = BD – BC

= 10 – 
10

3
 = 

10 3 10

3


 = 

10 3 1

3

( )
 = 4.23 còUe (_âûd)

8. AB  LŠe CyZû 8 cò.

C @aiÚû^ùe ÄêUee ùKøYòK  C^ÜZò  300

 m ACB  = 300

D @aiÚû^ùe ÄêUee ùKøYòK  C^ÜZò 450 ö

m ADB  = 450

ABD icùKûYú ZòâbêRùe tanD = 
AB

BD
  tan 450 = 

8

BD
  

8

BD
 = 1   BD = 8 cò.

cù^Ke CD = x

BC = BD + CD = 8 + x

ABC icùKûYú   ùe tanC = 
AB

BC
  tan300 = 

8

8  x
 

8

8  x
 = 

1

3
, 8 3  = x + 8

  x = 8 3  – 8 = 8 ( 3 – 1) cò.

A

B X C
10m

10m

450600

600

450

A

B D C

8m

300450

8m x

D
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1 cò^òUþùe ÄêUe ~ûG  8( 3  – 1) cò.

1 N�û aû 60 cò^òUþùe ~ûG = 8( 3  – 1) ¨ 60

= 480( 3  – 1) cò. = 48( 3  – 1) Kò.cò.

9. AB  É¸ C_ùe  CCTV Kýûùceû fûMòQò ö

\éÁòùeLû  AC = 25

É¸ Vûeê iÚû^e \ìeZû BC = 24 cò.

ABC icùKûYú ZòâbêRùe  AB = AC BC2 2

= 25 242 2 = ( )25 24 ( )25 24

= 49  = 7 cò.

Kýûùceû É¸e Pûeò_ûùL ù~Cñ aé�ûKûe ùlZâùe Uâû`òKþ \égýcû^ jêG ̂ ûjó Zûe ùlZầ k

= r2 = (24)2 = 576 aMð còUe = 1809.79 aMð còUe ö

10. (1) aòbò̂ Ü iWÿK \êNðUYû aòhdK Z[ý iõMâj Keò, Zûjûe _eòiõLýû^ bò�òK ùfLPòZâ _âÉêZ Keò Zûjû
cû¤cùe R^ iùPZ^Zû iéÁò Keû~ûA _ûeòa ö

(2) _eòiõLýû^ \ßûeû iõMéjúZ Z[ý \ßûeû \êNðUYû NUòaûe cêLý KûeY MêWÿòKê RûYò, Zûe ̂ òeûKeY _ûAñ
C_~êq _\ùl_ MâjY Keòùja ö

(3) É¸ ùfL cû¤cùe \êNðUYû - _âùag @�k MêWÿòKê PòjÜU Keò PûkKuê @ûMê@û iZKð Keû~ûA
_ûeòa ö

11. (a) \éÁòùeLg GK iekùe÷LôK _[, ù~Cñ[ôùe \gðKe ÆÁ I @aû] \gð̂  i´^ ùjûA[ûG

(b) ù~Cñ É¸ C_ùe  CCTV Kýûùceûe L¬û ~ûA[ûG, Zûjû C_eê \éÁòùeLg @ûMKê PkûPk Keê[ôaû
~û^aûj^ iaê \éÁòùMûPe jêG ö Kò«ê É¸ Pûeò_ùU \éÁòùeLû bòZùe GK aé�ûKûe ùlZâKê Nûi
@ûzû\òZ Keò iaêR iê¦e Keû~ûG ö GjûKê iaêR akd   (green belt) Kj«ò ö

(c) PûkK GK @ûi^Ü aò_\e @ûguû Keò jVûZþ ùaâKþ _âùdûM Keòaû icdùe, aò_\Kê ù\Lôaû I
ùaâKþù\aû icd aýa]û^ùe ~û^Uò @ZòKâc Keò[ôaû \ìeZûKê _âZòKâòdû \ìeZß Kêjû~ûG ö

12. (a) PûkK ùaâKþù\aû Gaõ ~û^Uò iÚòe @aiÚûKê @ûiòaû icd c¤ùe ~û^Uò @ZòKâc Keò[ôaû \ìeZûKê
ùaMld \ìeZû  (Breaking distance) Kêjû~ûG ö

(b) _âZòKòâdû \ìeZû I ùaM ld \ìeZûe icÁòKê iÚòeZû @ûiòaû \ìeZû Kêjû~ûG ö

A

CB 24 m

25 m
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iÚòeZû @ûiòaû \ìeZû = _âZòKòâdû \ìeZû + ùaM ld \ìeZû

Kò´û  iÚòeZû @ûiòaû \ìeZû = _âZòKòâdû \ìeZû ̈  _òQû Keòaû \ìeZû

c) iÚòeZû @ûiòaû \ìeZû I _âZòKòâdû \ìeZûe @^ê_ûZKê _òQû Keòaû \ìeZû Kêjû~ûG

_òQû Keòaû \ìeZû = 
iÚòeZû @ûiòaû\ ìeZû

_âZòKòâdû \ìeZû

@ûMùe ~ûC[ôaû ~û^Kê _òQû Keòaû \ìeZû

iû]ûeYZü ùiùKŠùe ̂ ò¡ûðeòZ Keû~ûG ö

13. Kûeþe _âû¸òK ùaM   u = 60 Kò.cò. / N�û

= 
60000

3600
 cò. / ùi.  = 

50

3
 cò. / ùi.

c¦òZ ùaM a = – 5 cò. / ùi.

iÚòe icdùe @«òc _eòùaM v = 0

@ûùc RûYê v = u + at

  0 = 
50

3
 – 5t   5t = 

50

3

  t = 
10

3
 = 3.33 ùiùKŠ (C�e)

=====
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ANNUAL HIGH SCHOOL CERTIFICATE EXAMINATION - 2020

_âùgÜû�e
PART- I  (aÉê^òÂ _âgÜ)

aúRMYòZ                     (e cìfý 22

7
 ^ò@)

1. gì̂ ýiÚû^ _ìeY Ke : [1 x 5

(a) (1,1)  icúKeY tx - 3y - 9 = 0  e GK icû]û^ ùjùf t e cû^ ------- ö
(b) x2 –5x + 6 = 0  icúKeYe cìk\ßde icÁò -------- ö
(c) 2, 4, 6, 8....... @^êKâcùe t

8
 e cû^ ------------ö

(d)  \êAUò @_âaY cê\âûKê [ùe Uiþ Kùf @Zò Kcþùe ùMûUòG H @ûiòaûe i¸ûaýZû ----- ö
(e) GK aMðùlZâe gúhðaò¦ê Kâcû ß̂dùe (1, 20 (4, 5), (p, q) I (r,s) ùjùf Gjûe ùlZầ k ----- ö
2. ò̂cÜfòLòZ _âgÜMêWÿòKe ùKak C�e ùfLö [1 x 5

(a) WòUecò^û� 
3 4

5 6
e cìfý ùKùZ ?

(b) x2 – kx + 4 = 0  icúKeYe ùMûUòG cìk 2 ùjùf k e cìfý ùKùZ ?
(c) 3, X, 9, ...... GK A.P. ùjùf x  e cìfý ùKùZ ?
(d) Zòù^ûUò  cê\âû Uiþ Kùf ~\ò iûµf ùÇg S jêG, ùZùa S  ùKùZ ?

(e) Zòù û̂Uò aò¦ê A, B I C e iÚû̂ ûu ~[ûKâùc (1, –4), (2, 3) I (0, 6) ùjùf, ABc e beùK¦â ùKùZ ?
3. ^òcÜfòLòZ _âgÜMêWÿòKe icû]û^ Ke ö [1 x 5

(a) x + y – 2 = 0 I x –y = 0  icúKeY\ßde icû]û^ Ke ö
(b) px2–2x +(2p–1) = 0 icúKeYe cìk\ßde MêY`k 3 ùjùf p e cû^ ^ò‰ðd Keö
(c) ùMûUòG A.P. ùe t

3
 = 5  I t

7
 = 13  ùjùf t

9
  ^ò‰ðd Keö

(d) P(E)=
1

5
 ùjùf P E( )  e cìfý ùKùZ ?

(e)  GKùeLûLŠe c¤aò¦ê ùjCQò cìkaò¦ê ö ùeLûLŠe GK _âû« aò¦ê (2,3) ùjùf @^ý _âû« aò¦êe
x- iÚû^ûu ^ò‰ðd Keö

4.  K-É¸ùe \ò@û~ûA[ôaû _âùZýK _eò_âKûgKê “L’ É¸iÚ VòKþ _eò_âKûg ij iµKòðZ Ke :[1 x 5

K- É¸ L- É¸
(a) x+3y–5 = 0 I 2x + ky – 9 = 0 icúKeY\ßd @iõMZ ùjùf k e cû^ : (i) 1

(b) x2 – 7x + 12 =0 icúKeYe cìk\ßde icÁò (ii) 4

(c) 1, 5, 9, 13, 17........ @^êKâce iû]ûeY @«e : (iii) 6

(d) ùMûUòG fêWêùMûUòKê 2 [e MWÿûAùf \êAUò 6 [ôaû NUYûe C_û\û^ iõLýû (iv) 7

(e) (3,4) I (p, 4) c]ýùe \ìeZû 6 GKK ùjùf p e ]^ûcôK cû^ : (v) 8

(vi) 9

(vii) 2
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5. ̂ òcÜfòLòZ CqòMêWÿòKùe VòKþ Cqò _ûAñ (T)  I  bêf Cqò _ûAñ (F), \ò@û~ûA[ôaû aûKè bòZùe ùfL:   [1 x 5

(a) x + 2y = 3, 3x + ky = 9  icúKeY \ßde @iõLý icû]û^ ejòùf k=5 û
(b) x2- 5x + 6 = 0  icúKeYe _âùb\K 3 @ùUö
(c) 2 I 8 c]ýùe [ôaû icû«e c¤KUò 5 ö
(d) 5 cû¤cû^ aògòÁ 10 Uò faþ]ûu c]ýeê _âùZýKKê 5 aXÿûAùf ^ìZ^ faþ]ûu 10 Uòe

 cû¤cû^ 25 ùja ö
(e) (2, 2), (3,3), (4,4) aò¦êZâdKê gúhðaò¦ê ù^A MVòZ ZâòbêRe ùlZâ`k 4 aMð GKK ùja ö

RýûcòZò
6. gì̂ ýiÚû^ _ìeY Ke : [1 x 5

(a) \êAUò i\ég ZâòbêRe ùlZầ ke @^ê_ûZ 16:25 ùjùf ùijò ZâòbêR \ßde @^êeì_ aûjêe @ ê̂_ûZ =-
----- ö

(b) \� aé�ùe OC AB ö AB = 16 ùi.cò. , OD = 6 ùi.cò. ùjùf

DC e cû^ ------ ö
(c) 3 ùi.cò. aýûiû¡ðý aògòÁ aé� _âZò ajòüiÚ P aò¦êeê aé� _âZò @uòZ ÆgðK LŠ \ßd PA  Gaõ  PB ö

 mAPB = 600 ùjùf PA  e ù\÷Nðý -------- ùi.cò.ö
(d) (1+tan 150) (1+tan 300) e cû^ --------- ö
(e) \êAUò ùMûfKe @ûdZ^e @^ê_ûZ 64 : 27 ùjùf ùicû^ue aýûie @^ê_ûZ ------ ö
7. ò̂cÜfòLòZ _âgÜMêWÿòKe ùKak C�e ùfL ö [1 x 5

(a) ABC ùe BAC e ic\ßòLŠK BC  Kê M aò¦êùe ùQ\Kùe ö AB : AC = 3:4 Gaõ BC = 14

ùi.cò. ùjùf, BM ùKùZ?
(b) 10 ùi.cò. aýûiû¡ð aògòÁ ùMûUòG aé�ùe GK Rýû aé�e ùK¦âeê 6 ùi.cò. \ìeùe [ôùf Rýûe ù\÷Nðý

ùKùZ ùi.cò.?
(c) _eÆeùQ\ú aé�\ßde iû]ûeY ÆgðK iõLýû ùKùZ ?
(d) sin(480 +) .cos (120 – ) +  cos(480 +) . sin (120 +)   e cû^ ùKùZ?
(e) \êAUò aé�e _eò]ôe @ ê̂_ûZ 1:3 ùjùf ùicû^ue ùlZâ`ke @^ê_ûZ ùKùZ?
8. ^òcÜfòLòZ _âgÜMêWÿòKe icû]û^ Ke : [1 x 5

(a) \êAUò i\ég ZâòbêRe ùlZâ`ke @^ê_ûZ 3 : 5  ùjùf ùicû^ue _eòiúcûe @^ê_ûZ ̂ ò‰ðd Ke ö
(b) GK aé�ùe _eòfòLòZ PZêbêðRe \êA aò_eúZ aûjêe ù\÷Nðýe icÁò 12  ùi.cò ùjùf PZêbêðRe

_eòiúcû ùi.cò.ùe ̂ ò‰ðd Ke ö

(c) \�PòZâùe aé�\ßde ùK¦â A  I B ö aýûiû¡ð \ßd 4 ùi.cò. I 3  ùi.cò., 


PDC  aé�\ßde iû]ûeY

ÆgðK Gaõ AP = 8  ùi.cò. ùjùf, BP  ^ò‰ðd Ke ö

O

A B
D

C
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(d)
sin sin

cos cos

51 156

39 60

0 0

0 0




 e cû^ ^ò‰ðd Ke ö

(e) icû^ CyZû aògòÁ \êAUò ùKû^þe N^`ke @^ê_ûZ 4 : 25 ùjùf ùicû^ue bìcòe aýûiû¡ðe
@^ê_ûZ ùKùZ ùja ̂ ò‰ðd Ke ö

9.K-É¸ùe \ò@û~ûA[ôaû _âùZýK _eò_âKûgKê “L’ É¸iÚ VòKþ _eò_âKûg ij iµKòðZ Ke :[1 x 5

K- É¸ L- É¸

(a) ABC ùe mB=900, BD AC  ö AD = 8 ùi.cò. I

CD = 10 ùi.cò. AB  e ù\÷Nðý ùi.cò.ùe (i) 1

(b) ùMûUòG aé�e \êAUò Rýû AB  I CD  ùK¦âVûeê icû^ \ìeùe @aiÚòZ ö
~\ò  AB =5 ùi.cò. ùZùa CD e ù\÷Nðý ùi.cò.ùe (ii) 2

(c) \� PòZâùe 
 
OP OQ,  I AC  aé�Kê ~[ûKâùc

P, Q I B aò¦êùe Ægð KeêQ«òö
~\ò AP = 3  ùi.cò., CQ = 4  ùi.cò.,  ùjùf
AC e ù\÷Nðý ùi.cò.ùe (iii) 5

(d) sec2 (900 + ) – cot2(1800–)  e cû^ (iv) 7

(e) ùMûUòG iòfòŠee, aKâ_éÂZke ùlZâ`k 1188 aMðcòUe I aýûie
ù\÷Nðý 18 còUe ö Gjûe CyZû còUeùe : (v) 12

(vi) 21

(vii) 22

10. ^òcÜfòLòZ CqòMêWÿòKùe VòKþ Cqò _ûAñ (T)  I  bêf Cqò _ûAñ (F), \ò@û~ûA[ôaû aûKè bòZùe
ùfL : [1 x 5

(a) ABC  ùe ABC  e ic\ßòLŠK AC Kê P  aò¦êùe ùQ\ Kùe ö
AB = 16 ùi.cò. I BC = 12 ùi.cò. ùjùf AP : PC = 7 : 4

(b) \� PòZâùe AB  I AC  \êAUò iaðic Rýû ö O aé�e ùK¦â ö
mOAB = 200  ùjùf, m BOC = 500 ùja ö

(c) \� PòZâùe ABC aé�iÚ A aò¦êùe ÆgðK 

XY ö BC  ûû 


XY

Gaõ mBAX = 650 ùjùf mCAB = 400 ö

(d) sin  150 e cû^ 
3 1

2 2



(e) GK aMðùlZâe ùlZâ`k 16 aMð ùi.cò. ùjùf, Gjûe @«fòðLòZ aé�e aýûiû¡ð 3 ùi.cò. ö



[ 117 ]

PART - II (\úNð C�ecìkK _âgÜ)  (e cìfý 22

7
 ^ò@)

1. (i) \êAUò aé�e _eò]ôe @«e 44 còUe Gaõ ùicû^ue aýûiû¡ð \ßde icÁò 77 còUe ùjùf,
aWÿaé�e _eò]ô ̂ ò‰ðd Ke ö [4

Kò´û,  ùMûUòG aé�e ùlZầ k 22176 aMð ùi.cò. ö Gjûe 110 ùi.cò. \úNð Pû_ \ßûeû ùK¦âùe C_ô^Ü
ùjC[ôaû ùKûYe _eòcûY ̂ ò‰ðd Ke ö

(ii) ùMûUòG iek aé�bìcòK ùKû^þe aKâCyZû 25 ùi.cò. I bìcòe aýiû¡ð 7 ùi.cò. ùjùf, Gjûe
@ûdZ^ ̂ ò‰ðd Ke ö [4

(c) ùMûUòG iek _âòRòcþe @ûdZ^ 112 3  N.ùi.cò. ö CyZû 7 ùi.cò. Gaõ @û]ûe GK icaûjê ZâòbêR
ùjùf, @û]ûee _âùZýK aûjêe ù\÷Nðý ̂ ò‰ðd Ke ö

2.(i) Cramer u ̂ òdc _âùdûM Keò ij-icúKeY \ßde icû]û^ Ke ö [5

2x + 3y = 5;

3x + y = 4

Kò´û,  ùMûUòG bMÜûõge fa I jee _âùZýK ij 1 ù~ûMKùf bMÜûõgUò ½ jêG ö cûZâ fa I je

_âùZýKeê 1 aòùdûM Kùf, bMÜûõgUò 
1

3
jêG ö @ûe¸ùe [ôaû bMÜûõgUò ̂ ò‰ðd Ke ö

(ii) \ßòNûZ iìZâ _âùdûM Keò (6x + 5) (x –2) = 0 icúKeYe cìk ̂ òeì_Y Ke ö [5

Kò´û, ùMûUòG @ûdZùlZâe ù\÷Nðý, _âiÚ @ù_lû  8 còUe @]ôK ö ùlZâe ùlZâ`k 240 aMðcòUe ùjùf
ùlZâUòe _eòiúcû ̂ ò‰ðd Ke ö

3.(i) ùMûUòG @^êKâce t
n
 = 10n + 5 ùjùf, S

n
 ^ò‰ðd Ke ö [4

Kò´û,  1 ¨ 3 + 2  ¨ 4 + 3 ¨ 5 ........  @^êKâce S
n
 I S

10
 ^ò‰ðd Ke ö

(ii) GK fêWêùMûUòKê \êA[e MWÿûA \ò@ûMfû ö _Wÿêþ[ôaû iõLýû\êAUòe ù~ûM`k  9 ùjaûe i¸ûaýZû
^ò‰ðd Ke ö [4

Kò´û,  (k, –4) I (–3, 2) aò¦ê\ßde iõù~ûRK ùeLûLŠKê 1:2 @^ê_ûZùe ùQ\Keê[ôaû aò¦êe iÚû^ûu
(1,–2) ùjùf, k e cû^ ^ò‰ðd Ke ö

(iii) \� iûeYú @«bêðq Z[ýûakúe cû¤cû^ ̂ ò‰ðd Ke ö [4

iõbûM 0-4 4-8    8-12        12-16 16-20        20-24

aûe´ûeZû 5   7        5         10       9             4

Kò´û, \� iûeYú @«bêðq Z[ýûakúe cû¤cû^ ̂ ò‰ðd Ke ö
iõbûM 0-10 10-20    20-30     30-40 40-50

aûe´ûeZû   4   9        10        14       7

4.(i) _âcûY Ke ù~ GK aé�û«fòðLòZ PZêbêðRe aò_eúZ ùKûYcû^ _eÆe _eò_ìeK ö [5

Kò´û,  GK aé�e ajòüiÚ ùKøYiò ùMûUòG aò¦ê P ù\A aé�_âZò ÆgðK LŠ PT  Gaõ GK ùQ\K 

PAB

@uòZ ùjùf, _âcûY Ke ù~ PA ¨ PB = PT2 ö
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1. (a) 12

(b) 5

(c) 16

(d) 
3

4

(e) 18

2. (a) –2

(b) 4

(c) 6

(d) 8

(e) (1,3)

3. (a) (1,1)

(b) –1

(c) 17

(d) 
4

5

(e) –2

4. (a) (iii) 6

(b) (iv) 7

(c) (ii) 4

(d) (i) 1

(e) (vi) 9

9. (a) – (v) 12

(b) – (iii) 5

(c) – (iv) 7

(d) – (i) 1

(e) – (vi) 21

10. (a) – F

(b) – F

(c) – F

(d) – T

(e) – F

=====

(ii) PQ  @u^ Ke ù~_eòKò PQ = 8 ùi.cò. ö P Kê ùK¦â ù^A 3 ùi.cò. aýûiû¡ð aògòÁ aé� @u^

Ke ö Q aò¦êeê Cq aé� _âZò \êAUò ÆgðK @u^ Ke ö [5

Kò´û, 6.4 ùi.cò. ù\÷Nðý aògòÁ AB  @u^ Ke ö GjûKê  3:2 @^ê_ûZùe @«aòðbq Keê[ôaû aò¦ê P ̂ ò‰ðd
Ke ö

5.(i) ABC ùe ABC icùKûY Gaõ BD AC   ùjùf, _âcûY Ke ù~ AB2 : BC2 = AD:DC [5

Kò´û, _âcûY Ke ù~, GK Uâû_òRòdcþe @icû«e aûjê\ßd iaðic ùjùf Uâû_òRòdcþUò aé�û«fòðLòZ ùja ö
(ii) _âcûY Ke ù~, tan 7A . tan 4A . tan 3A = tan 7A –tan4A – tan 3A [5

Kò´û, icZk bì_éÂ ij f´ bûaùe \Šûdcû^ 30 còUe Cy GK É¸e _û\ù\g ij GK iekùeLûùe
I GK _ûgßðùe [ôaû \êAUò aò¦êùe É¸e gúhðbûMe ùKøYòK C^ÜZò ~[ûKâùc 300 I 450 ö aò¦ê\ßd
c¤ùe \ìeZû ̂ ò‰ðd Ke ö

=====

5. (a) — F

(b) — F

(c) — T

(d) — F

(e) — F

6. (a) 4 : 5

(b) 4 cm

(c) 3 3

(d) 2

(e) 4 : 3

7. (a) 6 cm

(b) 16

(c) 1 Kò́ û  2 Kò´û 3

(d) 
3

2

(e) 1 : 9

8. (a) 3 5:

(b) 24

(c) 6 cm

(d) 1

(e) 2 : 5

PART- I  (aÉê̂ òÂ _âgÜe C�e)
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PART - II  (\úNð C�ecìkK _âgÜe C�e)
1. (i) cù^Ke aWÿaé�e aýûiû¡ð R cò. Gaõ iû^ aé�e aýûiû¡ð = r cò.

_âgÜû ê̂~ûdú 2R – 2 r = 44

2(R – r)  = 44

R – r  = 44 ¨ 
7

44

R – r = 7 .................... (1)

Gaõ R +  r = 77............... (2)

icúKeY (1) I icúKeY (2) Kê ù~ûM Kùf @ûùc _ûAaû
 2R = 84

R = 42 cò.

 aWÿ aé�e _eò]ô 2R = 2 ¨ 
22

7
 ¨ 42 cò. = 264 còUe

                     Kò´û
cù^Ke aé�e aýûiû¡ð = r ùi.cò. I Pû_e ù\÷Nðý = l

_âgÜû ê̂~ûdú r2 = 22176 r2 =  
22176



r2 = 22176  ¨ 
7

22
= 1008  ¨ 7

r = 1008 7x  = 84   ùi.cò.

Pû_e ù\÷Nðý l = 110 ùi.cò. (\�)

l = 


180
r    110 = 



180
 ¨ 

22

7
 ¨ 84


110 180 7

22 84

x x

x
750

(ii) iek aé�bìcòK ùKû^e aKâ CyZû l = 25 ùi.cò.
                      bìcòe aýûiû¡ð = 7  ùi.cò.

ùKû^e CyZû  = h = l 2 2 r

h = 24 ùi.cò.

ùKû^e @ûdZ^ = 
1

3
r2h N^ ùi.cò.

                = 
1

3
 ¨ 

22

7
 ¨ 7 ¨ 7 ¨ 24 = 1232  N^ ùi.cò.
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                               Kò´û
iek _âòRòcþe bìcò GK icaûjê ZâòbêR
cù^Ke icaûjê ZâòbêRe _âùZýK aûjê = a ùi.cò.

 @û]ûee ùlZâ`k = 
3

4
2a  a.ùi.cò.

_âòRòcþe CyZû  = h =  7 ùi.cò.
_âòRòcþe @ûdZ^ = @û]ûee ùlZâ`k ¨ CyZû

_âgÜû ê̂~ûdú 
3

4
2a h  = 112 3


3

4
72x xa  = 112 3

a2 =  
112 3 4

7 3

x
= 64

a = 8  ùi.cò.
@û]ûee _âùZýK aûjêe ù\÷Nðý 8 ùi.cò.

2.(i) 2x + 3y  = 5
3x + y  = 4

GVûùe  
2 3

3 1
 2 ¨ 1 – 3 ¨ 3 = 2 – 9 = – 7


x


5 3

4 1
 5 ¨ 1 – 4 ¨ 3 = 5 – 12 = – 7


y


2 5

3 4
 2 ¨ 4 – 3 ¨ 5 = 8 – 15 = – 7

 x  = 



x 





7

7
=  1

    y = 




y





7

7
=  1

  ^òù‰ðd icû]û^ : (x, y) = (1, 1)

Kò´û

cù^Ke bMÜûõgUò 
x

y

_âgÜû ê̂~ûdú 
x

y






1

1

1

2
 Gaõ 

x

y






1

1

1

3

 2x + 2 = y +1  Gaõ  3x – 3 = y – 1

 2x –  y +1 = 0 ...............(i)  Gaõ  3x – y  – 2 = 0 ........(ii)
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icúKeY (i)  2x –  y +1 = 0

icúKeY (ii)  3x –  y –2 = 0

                       (–)    (+)    (+)

aòùdûM Kùf    –  x + 3 = 0

 x = 3

x e cû^Kê icúKeY (i) ùe _âùdûM Kùf 2 ¨ 3 – y + 1  = 0

            y = 7

 ^òù‰ðd bMÜûõgUò = 
3

7
(ii) (6x + 5) (x –2)  = 0

  6x2 – 12x + 5x – 10 = 0

  6x2 – 7x – 10 = 0

GVûùe a = 6,  b = –7,   c = –10

x = 
  b b ac

a

2 4

2

  = 
     ( ) ( ) . .( )

x

7 7 4 6 10

2 6

2

  = 
7 49 240

12

 

  = 
7 17

12




7 17

12

24

12


  = 2

  
7 17

12

10

12

5

6








^òù‰ðd icû]û^ 2 I 
5

6
                         Kò´û
cù^Ke @ûdZùlZâe _âiÚ = x cò Gaõ ù\÷Nðý = (x + 8) cò.
@ûdZùlZâe ùlZâ`k = ù\÷Nðý ¨ _âiÚ
_âgÜû ê̂~ûdú x ( x + 8) = 240

x2 + 8x – 240 = 0   x2 + 20x – 12x – 240 = 0
 x ( x + 20 ) – 12(x + 20) = 0  ( x – 12 ) (x + 20) = 0

 x = 12  Kò´û  x = – 20 (@i¸a)
 @ûdZùlZâe _âiÚ = 12 cò. Gaõ ù\÷Nðý = 20 cò.
@ûdZùlZâe _eòiúcû = 2 (ù\÷Nðý + _âiÚ) cò.
                              = 2 (20+12) cò. = 64 cò.
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3.(i) t
n
 = 10n + 5

t
1
 = 15,  t

2
 = 25 I t

3
 = 35

 t
2
 – t

1
 = 25 – 15 = 10 ,  t

3
 – t

2
 = 35 – 25 = 10,

  @^êKâcUò A.P.

 GVûùe a = 15 Gaõ  d = 10

  S
n 

= 
n

2
{2a + (n – 1) d}

    
 
= 

n

2
{2 ¨ 15 + (n – 1) 10} = 

n

2
(30 + 10n – 10)

    
 
= 

n

2
(10n + 20)  = 

n

2
10(n + 2)  = 5n (n + 2)

     = 5n2 + 10n

                          Kò´û
1 ¨ 3 +  2 ¨ 4 + 3 ¨ 5 + ............

GVûùe t
n
 = n (n + 2)

                 = n2 + 2n

 S
n 

= t
n
 =n2 + 2n

       = 
n n n n n( )( ) ( ) 


1 2 1

6
2

1

2

       = n (n+1) 
2 1

6
1

n 


RST
UVW   = 

n n n( )( ) 1 2 7

6

    S
10 

= 
10 10 1 20 7

6

10 11 27

6

( )( ) x x 
 = 495

(ii) GVûùe S =  iûµf ùÆiþ

  S = 36

cù^Ke E GK NUYû ù~CñVò _Wÿê[ôaû iõLýû \êAUòe ù~ûM`k  9

E = {(3,6) (4,5) (4,6) (5,4) (5,5) (5,6) (6,3) (6,4) (6,5) (6,6)}

    E = 10

 P(E) = 
E

S
 

10

36

5

18
                     Kò´û
aò¦ê \ßde iÚû^ûu (k, –4)  I (– 3, 2)

ùQ\aò¦êe iÚû^ûu (1, –2)  ùQ\òZûõge @^ê_ûZ = 1 : 2

GVûùe x
1
 = k, y

1
 = – 4, x

2
 = –3, y

2
 = 2

        x = 1, y = – 2, m = 1, n = 2
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x = 
mx nx

m n
2 1



1 = 
1 3 2

1 2

x( ) x 



k
3 = 2k – 3 2k = 6

k = 3

(iii) iõbûM      aûe´ûeZû (f)     iõbûMe       aûe´ûeZû ¨ iõbûMe
                                          c¤aò¦ê (y)               c¤aò¦ê (fy)

0-4 5 2 10
4-8 7 6 42
8-12 5 10 50
12-16 10 14 140
16-20 9 18 162
20-24 4 22 88

                           f = 40  fy = 492

cû¤cû^ (m) = 




fy

f


492

40
 = 12.3

                               Kò´û
iõbûM                aûe´ûeZû (f)         eûgòKéZ aûe´ûeZû (cf)

0-10 4 4
10-20 9 13
20-30 10 23
30-40 14 37

40-50 7 44

                          f = 44

c¤c iÚû^ (M) = 
44

2
= 22 Zc iÚû^

22  eê VòKþ aéj�e eûgòKéZ aûe´ûeZû = 23

 c¤cû i¸ûM = 20-30, l = 20, f = 10, c = 13, i = 10

c¤cû (M
d
) = l + 

m c

f


¨ i

  = 20 + 
22 13

10


¨ 10 = 20 + 9 = 29

4. (i) GK aé�û«fòðLòZ PZêbêðRe aò_eúZ ùKûYcû^ _eÆe _eò_ìeK ö
\� : ABCD GK aé�û«fòðLòZ PZêbêðR (PòZâ)

_âûcûYý : mA + mC = 1800 Gaõ mB + mD = 1800
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_âcûY: ABCD PZêbêðRùeACIBD  K‰ð\ßd _eÆeKê ùQ\ Ke«ò

B I D aò¦ê \ßd AC  e

      aò_eúZ _ûgßðùe @aiÚòZ ö

 ABC  I ADC  \êAUò aò_eúZ Pû_ ö

ùZYê Pû_e WòMâú _eòcû_e iõmû^êiûùe

m ABC  + m ADC  = 3600


1

2
m ABC  + 

1

2
m ADC  = 1800  ............ (1)

Kò«ê mADC  = 
1

2
m ABC

Gaõ mABC = 
1

2
m ADC

mADC + mABC

=  
1

2
m ABC  + 

1

2
m ADC  = 1800  ((1) \ßûeû )

Kò«ê @ûùc RûYê ù~ GK PZêbêðRùe
mA + mB + mC + mD = 3600

iêZeûõ mBAD + mBCD = 1800  (_âcûYòZ)
                   Kò´û

GK aé�e ajòüiÚ ùKøYiò ùMûUòG aò¦ê P ù\A aé� _âZò GK

ÆgðK-LŠ PT  Gaõ GK ùQ\K PAB


 @uòZ ùjùf,
~\ò ùQ\KUò aé�Kê A  I B aò¦êùe ùQ\Kùe
ùZùa PA x PB = PT2  ö
\� : TBA aé�e ùK¦â O Gaõ P aé�e
        ajòüiÚ GK aò¦ê ö
P aò¦ê ù\A @uòZ ùQ\K,
aé�Kê A I B aò¦êùe ùQ\ Kùe

Gaõ 

PT  ÆgðK, aé�Kê T  aò¦êùe Ægð Kùe ö

_âûcûYý : PA x PB = PT2

@u^ :  TA  I TB  @u^ Keû~ûC ö 1

D

A

C

B

P A

O

B

T
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_âcûY : TAB aé�e T aò¦êùe 
PT  ÆgðK Gaõ TA  ùjCQò

GK Ægðaò¦êMûcú Rýû ö

 mPTA = mTBA

PTA  Gaõ PBT  c¤ùe

      mTPA = mTPB (iû]ûeY ùKûY) Gaõ

        {mPTA = mTBP

 PTA ~ PBT  (ùKû-ùKû iû\égý)


PA

PT

PT

PB

AT

BT
  

PA

PT

PT

PB
 PA A x PB = PT2(_âcûYòZ)

(ii) (i) 8 ùi.cò. \úNð ùeLûLŠ PQ  @u^
(ii) P Kê ùK¦â Keò 3 ùi.cò. aýûiû¡ð aògòÁ GK aé� @u^

(iii) PQ Kê aýûi ù^A GK aé� @u^
(iv) aé�\ßd _eÆeKê A I B aò¦êùe ùQ\Ke«ê

(v)  PA


 I PB


 \êAUò ÆgðK @u^

                      Kò´û

(i) 6.4 ùi.cò. \úNð AB @u^

(ii)  A aò¦ê ù\AAX


 I B aò¦ê ù\A BY


  (ù~_eò m XAB =

m YBA) @u^

(iii) AX


 C_ùe P
1
,P

2
,P

3
 aò¦ê PòjÜU

    ù~_eòKò  AP
1
 = P

1
 P

2
 = P

2
P

3

(iv) BY


 C_ùe Q
1
IQ

2
 aò¦ê PòjÜUKeòaû ù~_eòKò

                AP
1
 = BQ

1
 = Q

1
Q

2

(v)  P Q3 2
 @u^ Keòaû I AB  C_ùe P aò¦ê PòjÜU Keòaû _ûAñ

 5. (i) \� : ABC ùe mABC = 900, BD AC
_âûcûYý : AB2 : BC2 = AD : DC

_âcûY: ABC ùe mABC = 900, BD AC
AB2 = AD ¨ AC Gaõ BC2 = AC ¨ DC


AB

BC

AD AC

AC DC

AD

DC

2

2
 

x

x
AB2 : BC2 = AD : DC (_âcûYòZ)

M

B

A

P Q

Q
1

A B

X

Y

P
1

P
2

P
3

P

Q
2

Q
1

A

B

D

C



Kò´û, \� : ABCD Uâû_òRòdcþùe AD  II BC

_âûcûYý : ABCD GK aé�û«fòðLòZ Uâû_òRòdcþ ö
@u^ : A aò¦ê ù\A AP  II DC  @u^ KeûMfûö
   Gaõ Zûjû BC  Kê P aò¦êùe ùQ\ Keê ö

_âcûY : AD  II BC (\�),   AP  II CD  (@u^)
ùZYê APCD GK iûcû«eòK PòZâ ö
 CD = AP

\� @Qò AB = CD AB = AP

mABP = mAPB

_ê̂ ½ mC + mD = 1800

Kò«ê mC = mAPB = mABP,  mB + mD = 1800

ABCD GK aé�û«fòðLòZ Uâû_òRòdcþ ö
(ii) 7A = 4A + 3A

tan 7A = tan (4A + 3A)

tan 7A = 
tan tan

tan . tan

4 3

1 4 3

A A

A A




tan 7A (1 – tan4A. tan3A) = tan 4A + tan 3A
tan 7A – tan 7A. tan 4A . tan 3A = tan 4A + tan 3A
tan 7A – tan 4A – tan 3A = tan 7A. tan 4A. tan 3A

tan 7A . tan 4A. tan 3A = tan A –tan 4A – tan 3A

Kò´û, AB  É¸e CyZû = 30 cò.
É¸Vûeê GK icZkùe @aiÚòZ aò¦ê\ßd C I D

 mACB = 450, mADB = 300

cù^Ke CD = x  còUe

ABCicùKûYú ZâòbêRùe tan 450=
AB

BC

1 = 
30

BC
BC = 30 cò.

ABD icùKûYú ZâòbêRùe tan300=
AB

BD
  

1

3
 = 

30

30  x

30 + x  =30 3 x =30 3– 30  = 30 ( 3 –1) còUe

aò¦ê\ßd c¤ùe \ìeZû 30 ( 3 –1) cò

====

A D

B P C

A

B DC

450 300

x cò.

30
 c

ò.
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