
4.1  4.1  4.1  4.1  4.1  üÀoÁƒåÁ
LN˛ utå uÃ∫y GÃNz̨  uúoÁ\y Nz̨  ÃÁs LN˛ úÏÀoN˛ N˛y tÓN˛Áå ú∫ TF| EÁ{∫ 3 N˛ÁuúÆÁÂ EÁ{∫  2

úzå Q∫yty@ FÃNz̨  u¬L GÃNz̨  uúoÁ\y åz D80 utL@ GÃN˛y Ã“z¬y ¬fl™y N˛Áz N˛ÁuúÆÁÂ EÁ{∫ úzå úÃÊt
EÁL@ Eo: GÃåz GÃy üN˛Á∫ N˛y 4 N˛ÁuúÆÁÂ EÁ{∫ 3 úzå D110 ™ı Q∫ytz@ úÏå: GÃN˛y˛ Ã“úÁey ª§yåÁ
N˛Áz úzå Q∫ytåÁ “{ EÁ{∫ \ÁzÃz¢˛ N˛Áz N˛ÁuúÆÁÂ Q∫ytåÁ “{@ Gã“Áıåz uÃ∫y N˛Áz LN˛ úzå N˛Á ™Ó¡Æ EÁ{∫ 1
N˛Áúy N˛Á ™Ó¡Æ úÓZÁ@ ú∫ãoÏ uÃu∫ N˛Áz 1 úzå N˛Á ™Ó¡Æ EÁ{∫ 1 N˛Áúy N˛Á ™Ó¡Æ E¬T Ãz rÁo å“yÊ sÁ@
Få ƒÀoÏEÁzÊ N˛Á ™Ó¡Æ ƒz N{̨ Ãz rÁo N˛∫ ÃN˛oz “{?

FÃ GtÁ“∫m ™ı, 1 N˛Áúy EÁ{∫ 1 úzå N˛Á ™Ó¡Æ rÁo å“Î “{@ Æz ErÁo úu∫™Ám “{@ “™Á∫z t{uåN˛
\yƒå ™ı LzÃy N˛F| uÀsuoÆÁÂ EÁoy “{@

     uƒYÁ∫ N˛yu\L - YYÁ| N˛yu\L@
åyYz tÁz uÀsuoÆÁÂ ty “ÏÆy “{ :

(i) uN˛Ãy uåu≈Yo utå ú∫ 1 uN˛.T¿Á EÁ¬Ó EÁ{∫ 2 uN˛.T¿Á b™Áb∫ N˛Á ™Ó¡Æ D30 sÁ@ tÁz utå
ú≈YÁo, 2 uN˛.T¿Á. EÁ¬Ó EÁ{∫ 4 uN˛.T¿Á. b™Áb∫ N˛Á ™Ó¡Æ D66 úÁÆÁ TÆÁ@

(ii) L™. Nz̨ . åT∫ uƒtΩÆÁ¬Æ Nz̨  uN¿̨ Nz̨ b by™ Nz̨  u∆qN˛ åz D3900 ™ı 3 §¡¬z EÁ{∫ 6 Tıt Q∫ytz@
otão∫ GÃåz EÁ{∫  1 §¡¬Á EÁ{∫ 2 Tıt D1300 ™ı Q∫ytz@
ünÆzN˛ uÀsuo ™ı ErÁo ∫Áu∆ÆÁÂ ú“YÁuåL@ “™ tzQoz “{ uN˛ ünÆzN˛ uÀsuo ™ı tÁz ErÁo

∫Áu∆ÆÁÂ “Ê{@

4.1.1 4.1.1 4.1.1 4.1.1 4.1.1 “™ ErÁo úu∫™Ám N{̨ Ãz rÁo N˛∫ ÃN˛oz “{?
üÀoÁƒåÁ ™ı, uÃ∫y åz 3 N˛ÁuúÆÁÂ EÁ{∫ 2 úzå D80 ™ı Q∫yty@  1 N˛Áúy N˛Á ™Ó¡Æ EsƒÁ 1 úzå N˛Á

™Ó¡Æ “™ N{̨ Ãz rÁo N˛∫ ÃN˛oz “{?
ª§yåÁ EÁ{∫ \ÁzÃz„¢˛ åz EåÏ™Áå ¬TÁåz N˛Á üÆnå uN˛ÆÁ@ ª§yåÁ åz N˛“Á uN˛ ünÆzN˛ N˛Áúy N˛y

N˛y™o D25 “Áz ÃN˛oy “{@ o§ oyå N˛ÁuúÆÁı N˛y N˛y™o D75 “ÁzTy EÁ{∫ tÁz úzå N˛Á ™Ó¡Æ D5 “ÁzTÁ osÁ
ünÆzN˛ úzå D2.50 N˛Á “ÁzTÁ@

\ÁzÃz¢˛ N˛Áz üoyo “ÏEÁ uN˛ LN˛ úzå Nz̨  u¬L D2.50 §“Ïo N˛™ sz@ Æ“ N˛™ Ãz N˛™ D16 N˛y
“Ázåy YÁu“L@ o§ ünÆzN˛ N˛Áúy N˛y N˛y™o ßy D16 “ÁzTy@

Pair of  Linear Equations
in Two Variables4 tÁz Y∫ ∫Á∆y Nz˛ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™

(Pair of  Linear Equations in Two
Variables)

EÜÆÁÆ
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“™ tzQ ÃN˛oz “{ uN˛ N˛Áúy EÁ{∫ úzå Nz̨  LN˛ Ãz EuáN˛ ™Áå ÃÊßƒ “{ oÁuN˛ GåN˛Á NĮ̈ ¬ ™Ó¡Æ
D80 “ÁzoÁ “Áz@ Eo: “™ FåN˛Á ™Ó¡Æ N{̨ Ãz rÁo N˛∫ ÃN˛oz “{? u\Ã ™Ó¡Æ ú∫ uÃ∫y EÁ{∫ ¬fl™y åz
Gã“z Q∫ytÁ? Nz̨ ƒ¬ uÃ∫y N˛y uÀsuo N˛Á GúÆÁzT N˛∫oz “ÏL “™ ™Ó¡Æ rÁo å“y N˛∫ ÃN˛oz@ “™ı ¬fl™y
N˛y uÀsuo N˛Á ßy GúÆÁzT N˛∫åÁ EÁƒ≈ÆN˛ “{@

4.1.2 4.1.2 4.1.2 4.1.2 4.1.2 tÁzåÁı Ã™yN˛∫mÁı N˛Áz LN˛ ÃÁs GúÆÁzT N˛∫åÁ :
¬fl™y åz ßy GÃy üN˛Á∫ N˛y N˛ÁuúÆÁÂ EÁ{∫ úzå Q∫yty \{Ãz uÃ∫y åz Q∫yty@ GÃåz 4 N˛ÁuúÆÁÂ EÁ{∫

3 úzå Nz̨  u¬L  D110 utL@ Eo: “™Á∫z úÁÃ tÁz uÀsuoÆÁÂ “{ \Áz uå©åÁåÏÃÁ∫ uåøuúo N˛∫ ÃN˛oz “{:
(i) 3 N˛ÁuúÆÁÂ + 2 úzå N˛Á ™Ó¡Æ = D80.
(ii) 4 N˛ÁuúÆÁÂ + 3 úzå N˛Á ™Ó¡Æ = D110.

1 úzå EÁ{∫ 1 N˛Áúy N˛Á ™Ó¡Æ rÁo N˛∫åz Nz̨  u¬L MÆÁ FÃÃz “™z Ã“ÁÆoÁ u™¬zTy?
ª§yåÁ tΩƒÁ∫Á N˛uso ™Ó¡ÆÁı N˛Áz ¬yu\L@ Æut LN˛ N˛Áúy N˛Á ™Ó¡Æ D25 EÁ{∫  1 úzå N˛Á ™Ó¡Æ

D2.50 “{ o§,
4 N˛ÁuúÆÁı N˛Á ™Ó¡Æ : 4 × 25 = D100  “ÁzTÁ@
EÁ{∫ 3 úzå N˛Á ™Ó¡Æ : 3 × 2.50 = D7.50 “ÁzTÁ@

   Æut ª§yåÁ Ã“y “{ o§ ¬fl™y N˛Áz D100 + D7.50 =  D107.50 tzåz úgoz sz uN˛ãoÏ GÃåz D110 utL@
E§, \ÁzÃz¢˛ tΩƒÁ∫Á N˛uso ™Ó¡ÆÁı N˛Áz ¬yu\L@ o§, Æut@
N˛Áúy N˛Á ™Ó¡Æ D16 “Áz o§ 4 N˛ÁuúÆÁı N˛Á ™Ó¡Æ “ÁzTÁ : 4 × 16 = D64
EÁ{∫ Æut 1 úzå N˛Á ™Ó¡Æ D16 “Áz o§ 3 úzå N˛Á ™Ó¡Æ “ÁzTÁ : 3 × 16 = D 48
Æut \ÁzÃz¢˛ Ã“y “{ o§ ¬fl™y N˛Áz D64 + D48 = D112 tzåz úgoz sz uN˛ãoÏ Æ“ÁÂ GÃåz u\oåÁ

™Ó¡Æ YÏN˛ÁÆÁ GÃÃz EuáN˛ “{@ Eo: “™ MÆÁ N˛∫ıTz? N˛Áúy EÁ{∫ úzå N˛Á GuYo (exact) ™Ó¡Æ “™
N{̨ Ãz rÁo N˛∫oz “{?

(Æut “™Á∫z úÁÃ Nz̨ ƒ¬ LN˛ Ã™yN˛∫m “{ ú∫ãoÏ tÁz ErÁo úu∫™Ám (Y∫) “{, “™ §“Ïo Ãz “¬
rÁo N˛∫ ÃN˛oz “{@ Eo: \§ “™Á∫z úÁÃ tÁz Y∫ “{, o§ “™ı FÃN˛Á EtΩuƒoyÆ (unique) “¬ üÁõo
N˛∫åz Nz̨  u¬L N˛™ Ãz N˛™ tÁz ÀƒoÊfi Ã™yN˛∫mÁı N˛y EÁƒ≈ÆN˛oÁ “{@ ErÁo úu∫™Ám rÁo N˛∫åz N˛Á
LN˛ üN˛Á∫, üuoøú (Model) útΩáuo N˛Á GúÆÁzT “{@ FÃ útΩáuo ™ı, EÁÆo EsƒÁ EÁÆo Nz̨  ßÁTÁı
N˛Áz ErÁo úu∫™Ám N˛Áz uåtz|u∆o N˛∫åz Nz̨  u¬L GúÆÁzT ™ı u¬L \Áoz “{@ üuoøú útΩáuo N˛Á GúÆÁzT
N˛∫oz “ÏL üs™ uÀsuo N˛Á Eƒ¬ÁzN˛å N˛yu\L@)

ÃÁzúÁå-1 : N˛ÁuúÆÁı N˛Áz   EÁ{∫ úzå N˛Áz  tΩƒÁ∫Á uåut|…b N˛yu\L@

uÃ∫y åz 3 N˛ÁuúÆÁÂ EÁ{∫ 2 úzå D80 ™ı Q∫yty@

¬fl™y åz 4 N˛ÁuúÆÁÂ EÁ{∫ 3 úzå D110 ™ı Q∫yty@

D80

D110
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ÃÁzúÁå-2 : tÁzåÁz uÀsuoÆÁı ™ı, N˛ÁzF| LN˛ úu∫™Ám (™ÁfiÁ) §∫Á§∫ §åÁåz Nz̨  u¬L ™ÁfiÁEÁzÊ N˛Áz Ã™ÁåÏúÁo
™ı §jÁFL EsƒÁ VbÁFL@ Æ“ÁÂ “™ úzå N˛y ÃÊPÆÁ Ã™Áå §åÁoz “{@

ÃÁzúÁå 2 ™zÊ, “™ Ã∫¬ Ã™ÁåÏúÁo N˛Á Eƒ¬ÁzN˛å (reasoning) N˛∫oz “{@
MÆÁıuN˛ uÃ∫y 3 N˛ÁuúÆÁÂ EÁ{∫ 2 úzå D80 ™ı Q∫yty@ FÃu¬L 9 N˛ÁuúÆÁÂ EÁ{∫ 6 úzå Nz̨  u¬L:
3 × 3 = 9 N˛ÁuúÆÁÂ EÁ{∫ 3 × 2 = 6 úzå N˛Á ™Ó¡Æ “ÁzTÁ : 3 × 80 = D240   (1)

FÃy üN˛Á∫, ¬fl™y 4 N˛ÁuúÆÁÂ EÁ{∫ 3 úzå D110, ™ı Q∫yty@ FÃu¬L
2 × 4 = 8 N˛ÁuúÆÁÂ EÁ{∫ 2 × 3 = 6 úzå N˛Á ™Ó¡Æ “ÁzTÁ : 2 × 110 = D220   (2)

(1) EÁ{∫ (2), oÏ¬åÁ N˛∫åz ú∫, “™ EÁÃÁåy Ãz 1 EuáN˛ N˛Áúy N˛Á ™Ó¡Æ §oÁ ÃN˛oz “{ :
` 240 - ` 220 = ` 20. Eo: LN˛ N˛Áúy N˛Á ™Ó¡Æ ` 20 “{@
Eo:, LN˛ N˛Áúy N˛Á ™Ó¡Æ D20 “{@ uÃ∫y 3 N˛ÁuúÆÁÂ EÁ{∫  2 úzå D80 ™ı Q∫yty@ MÆÁıuN˛˛ 1 N˛Áúy

N˛Á ™Ó¡Æ D 20 “Ázåz Nz̨  N˛Á∫m,  3 N˛ÁuúÆÁı N˛Á ™Ó¡Æ D 60 “ÁzTÁ@ Eo: 2  úzå N˛Á ™Ó¡Æ D 80 - D60 = D20.

FÃu¬L 1 úzå N˛Á ™Ó¡Æ   D20 ÷ 2 = D10.

Få ™Ó¡ÆÁı N˛Á GúÆÁzT “™ ¬fl™y N˛y uÀsuo ™ı N˛∫åz N˛Á üÆnå N˛∫oz “{@ 4 N˛ÁuúÆÁı N˛Á ™Ó¡Æ
D80 EÁ{∫ 3 úzå N˛Á ™Ó¡Æ D 30 EsÁ|o NĮ̈ ¬ ™Ó¡Æ D110, “ÁzoÁ “{, \Áz ÃnÆ “{@

Hú∫ N˛y TF| YYÁ| EÁ{∫ TmåÁ Ãz Æ“ Àú…b “{ uN˛ ÆsÁs| LN˛ (EtΩuƒoyÆ ÆÁ  unique) “¬
üÁõo N˛∫åz Nz̨  u¬L “™ı N˛™ Ãz N˛™ <<tÁz ÀƒoÊfi, Ã™Áå Y∫Áı Nz̨  ∫{uQN˛ Ã™yN˛∫mÁı>> (two
independent linear equations) N˛y EÁƒ≈ÆN˛oÁ “{@

ÃÁ™ÁãÆo:, ax + by + c = 0 \“ÁÂ a, b, c ƒÁÀouƒN˛ ÃÊPÆÁLÂ “{ EÁ{∫ \“ÁÂ a EsƒÁ b ™ı N˛™ Ãz
N˛™ LN˛ E∆ÓãÆ “Áz, FÃ øú N˛Á Ã™yN˛∫m x EÁ{∫ y ™ı <<tΩuƒ-Y∫yÆ ∫{uQN˛ Ã™yN˛∫m>> (Linear
Equation in two variables) N˛“¬ÁoÁ “{@

     üÆÁÃ N˛yu\L@

uå©å ü≈åÁz ™zÊ Ã“y uƒN˛¡ú uYuã“o N˛yu\L@
  1. uå©å Ã™yN˛∫mÁı ™ı N˛Á{åÃÁ ∫{uQN˛ Ã™yN˛∫m å“yÊ “{?

a) 5 + 4x = y+ 3 b) x+2y = y - x
c) 3 - x = y2+ 4 d) x + y = 0

D240
(3×D80)

(3 books × 3) 9 books (2 pens × 3) 6 pens

D220
(2×D110)

(4 books × 2) 8 books (3 pens × 2) 6 pens

123456
123456
123456úÏÀoNz˛

123456
123456
123456úÏÀoNz˛

12345
12345
12345úzå

123456
123456
123456úzå

123456
123456
123456úÏÀoNz˛

1234567
1234567
1234567úÏÀoNz˛

12345
12345
12345úzå

123456
123456
123456úzå

123456789
123456789
123456789
123456789
123456789
123456789
123456789

�240
(3 x �80)

12345678901
12345678901
12345678901
12345678901
12345678901
12345678901
12345678901

�220
(2 x �110)
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  2. uå©å ™ı Ãz N˛Á{åÃÁ LN˛ Y∫ ™ı ∫{uQN˛ Ã™yN˛∫m “{?
a) 2x + 1 = y - 3 b) 2t - 1 = 2t + 5

c) 2x - 1 = x2 d) x2 - x + 1 = 0

  3. uå©å ™z Ãz N˛Á{åÃy ÃÊPÆÁ, Ã™yN˛∫m 2(x + 3) = 18 Nz̨  u¬L “¬ “{?
a) 5 b) 6 c) 13 d) 21

  4. Ã™yN˛∫m 2x - (4 - x) = 5 - x  N˛Áz ÃÊoÏ…b N˛∫åzƒÁ¬Á x  N˛Á ™Áå “ÁzTÁ@
a) 4.5 b) 3 c) 2.25 d) 0.5

  5. Ã™yN˛∫m ̨ x - 4y= 5 N˛Áz :......... “{
a) “¬ å“y b) EtΩuƒoyÆ “¬
c) tÁz “¬ d) Eåão “¬

4.2 4.2 4.2 4.2 4.2 tÁz Y∫ ∫Áu∆ Nz̨  ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™Áı N˛Á “¬ (Solutions of Pairs of
Linear Equations in two variables)

N˛ÁuúÆÁı Nz̨  EÁ{∫ úzå Nz̨  úu∫uYo GtÁ“∫m ™ı, “™Á∫z úÁÃ uN˛oåz Ã™yN˛∫m sz? “™Á∫z úÁÃ tÁz
Ã™yN˛∫m sz EsƒÁ tÁz Y∫ ∫Áu∆ ™ı ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ sÁ@ ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ Nz̨
“¬ N˛Á Es| MÆÁ “{?

Y∫ x EÁ{∫ y Nz̨  ™Ó¡ÆÁı N˛Á ÆÏS™ \Áz LN˛ ÃÁs Ã™yN˛∫mÁı ™ı Ãz ünÆzN˛ N˛Áz ÃÊoÏ…b N˛∫oÁ “{,
∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ N˛Á “¬ N˛“¬ÁoÁ “{@

4.2.1 4.2.1 4.2.1 4.2.1 4.2.1 ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ N˛Á “¬ rÁo N˛∫åz N˛y EÁ¬zQyÆ útΩáuo (Graphical
Method of finding solutions of a pair of Linear Equations):

tΩuƒ-Y∫yÆ ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ Nz̨  u¬L Ã™ÁáÁåÁı N˛y (“¬) ÃÊPÆÁ MÆÁ “ÁzTy? MÆÁ Æ“
EåÊo EsƒÁ EtΩuƒoyÆ Nz̨  å“Î “ÁıTz?

üÁ∫ÊußN˛ uƒßÁT ™ı “™åz ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ “¬ N˛∫åz Nz̨  u¬L üuoøú útΩáuo N˛Á
GúÆÁzT uN˛ÆÁ@ E§ “™ Ã™yN˛∫mÁı N˛Áz “¬ N˛∫åz Nz̨  u¬L EÁ¬zQ N˛Á GúÆÁzT N˛∫ıTz@

™ÁåÁ uN˛ : a1x + b1y + c1 = 0, (a1
2 + b1

2 ≠ 0) EÁ{∫ a2x + b2y + c2 = 0;  (a2
2 + b2

2 ≠ 0) tΩuƒ-
Y∫yÆ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ §åoÁ “{@

tΩuƒ-Y∫yÆ ∫{uQN˛ Ã™yN˛∫m N˛Á EÁ¬zQ, LN˛ Ã∫¬ ∫zQÁ ∫“oy “{@ ∫zQÁ ú∫ uÀso u§ãtÏ \Áz
ƒÁÀouƒN˛ ÃÊPÆÁEÁzÊ (x, y) Nz̨  N¿̨ u™o ÆÏS™ Ãz uåtz| ÁÊN˛ “{, Ã™yN˛∫m Nz̨  “¬ ∫“oz “{@ EÁ{∫ ƒÁÀouƒN˛
ÃÊPÆÁ (x, y) Nz̨  N¿̨ u™o ÆÏS™ Ãz uåut|…b u§ãtÏ \Áz ∫zQÁ ú∫ å“yÊ “{, “¬ å“yÊ ∫“oz “{@

Æut LN˛ “y Ã™o¬ ™z tÁz ∫zQÁLÂ “{ oÁz Få™z N˛Á{åÃÁ ÃÊ§Êá ÃÊßƒ “Áz ÃN˛oÁ “{? FÃ ÃÊ§Êá N˛Á
™“nƒ MÆÁ “{?
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\§ tÁz ∫zQÁLÂ LN˛ “y Ã™o¬ ™ı QÎYy TF| “Áı o§ uå©å oyå uÀsuoÆÁı ™ı Ãz Nz̨ ƒ¬ N˛ÁzF| LN˛
uÀsuo ÃÊßƒ “{ :
i) tÁz ∫zQÁLÂ, LN˛ u§ãtÏ ú∫ üuoXZzt N˛∫åÁ ÃÊßƒ “{@

ii) tÁz ∫zQÁLÂ üuoXZzt å“y N˛∫ıTy EsÁ|o, ƒz Ã™ÁåÁão∫ “{@

iii) tÁz ∫zQÁLÂ ÃÊúÁoy (coincident) ∫“åÁ ÃÊßƒ “{@
(ƒÀoÏo: tÁzåÁÊz ∫zQÁÆı Ã™Áå “{@)
E§ “™ üs™ GtÁ“∫m Nz̨  Ã™yN˛∫mÁı N˛Áz x EÁ{∫ y Nz̨  útÁı ™ı u¬Qoz “{ \“ÁÂ LN˛ N˛Áúy N˛Á

™Ó¡Æ x EÁ{∫ LN˛ úzå N˛Á ™Ó¡Æ y “{@ o§ Ã™yN˛∫m “ÁıTz : 3x + 2y = 80 EÁ{∫ 4x + 3y = 110.

Ã™yN˛∫m  3x + 2y = 80 Nz̨  u¬L Ã™yN˛∫m  4x + 3y = 110 Nz̨  u¬L

x y = 
80 3

2
x−

(x, y) x y = 
110 4

3
x−

(x, y)

0 y = 
80 3(0)

2
−

 = 40 (0, 40) -10 y = 
110 4( 10)

3
− −

 = 50 (-10, 50)

10 y = 
80 3(10)

2
−

 = 25 (10, 25) 20 y = 
110 4(20)

3
−

 = 10 (20, 10)

20 y = 
80 3(20)

2
−

 = 10 (20, 10) 50 y = 
110 4(50)

3
−

 = -30 (50, -30)

30 y = 
80 3(30)

2
−

 = -5 (30, -5)

N Ą́uo|Æå Ã™o¬ ™ı Hú∫ Nz̨  u§ãtÏEÁzÊ N Ą́z EÁ¬zuQo
N˛∫åz Nz̨  ú≈YÁo, “™z úoÁ Y¬oÁ “{ uN˛ tÁz Ã∫¬ ∫zQÁLÂ u§ãtÏ
(20, 10) ú∫ üuoXZzt N˛∫oy “{@

x EÁ{∫ y Nz̨  ™Áå, Ã™yN˛∫mÁı ™ı üuo ÀsÁuúo
N˛∫åz ú∫ “™ı üÁõo “ÁzoÁ “{: 3(20) + 2(10) = 80 EÁ{∫
4(20) + 3(10) = 110.  \Áz tÁzåÁı Ã™yN˛∫mÁı N˛Áz ÃÊoÏ…b
N˛∫oÁ “{@

FÃ o∫“, EÁ¬zQyÆ útΩáuo tΩƒÁ∫Á uåáÁ|u∫o,
ünÆzN˛ N Ą́úy N Ą́ ™Ó¡Æ D20 EÁ{∫ ünÆzN˛ úzå N Ą́ ™Ó¡Æ D10
“{@ ÆÁt N˛yu\L uN˛ üuoøú útΩáuo N˛Á GúÆÁzT N˛∫oz
“ÏL  “™z Æ“y “¬ üÁõo “ÏEÁ sÁ@

MÆÁıuN˛ (20, 10) Æ“ Nz̨ ƒ¬ LN˛ ÃÁ™ÁãÆ u§ÊtÏ “{,
FÃ tΩuƒoyÆ ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ N˛Á Nz̨ ƒ¬ LN˛
“¬ “{@ LzÃz Ã™yN˛∫m, ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÃÏÃÊTo
(consistent) ÆÏS™ N˛“¬Áoz “{@ FåN˛Á  EtΩuƒoyÆ
“¬ ∫“oÁ “{@

X5 10-5-10 0 15 20 25 30 35 40 45 50

5

10

15

20

25

30

35

40

45

50

55

-5

-10

-15

-20

-25

-30

55

60

Y

XI

Y|
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E§, üs™ GtÁ“∫m tzuQL EÁ{∫ uƒYÁ∫ N˛∫oz “ÏL FÃ uƒßÁT N˛y YYÁ| N˛yu\Æz@ “™zÊ LN˛
uN˛¬Áz T¿Á™ EÁ¬Ó N˛Á ™Ó¡Æ EÁ{∫ LN˛ uN˛.T¿Á. b™Áb∫ N˛Á ™Ó¡Æ rÁo N˛∫åÁ “{@ ™ÁåÁ uN˛ 1 uN˛.T¿Á. EÁ¬Ó
N˛Á ™Ó¡Æ  Dx EÁ{∫ 1 uN˛.T¿Á. b™Áb∫ N˛Á ™Ó¡Æ Dy “{@ o§ Ã™yN˛∫m 1x+2y=30 EÁ{∫ 2x+4y=66 “ÁıTz@

Ã™yN˛∫m  x + 2y = 30 Nz̨  u¬L Ã™yN˛∫m 2x + 4y = 66 Nz̨  u¬L

x y = 
30

2
x−

(x, y) x y = 
66 2

4
x−

(x, y)

0 y = 
30 0

2
−

 = 15 (0, 15) 1 y = 
66 2(1)

4
−

 = 16 (1, 16)

2 y = 
30 2

2
−

 = 14 (2, 14) 3 y = 
66 2(3)

4
−

 = 15 (3, 15)

4 y = 
30 4

2
−

 = 13 (4, 13) 5 y = 
66 2(5)

4
−

 = 14 (5, 14)

6 y = 
30 6

2
−

 = 12 (6, 12) 7 y = 
66 2(7)

4
−

 = 13 (7, 13)

Æ“ÁÂ, “™ uå∫yqm N˛∫oz “{Ê uN˛, FÃ uÀsuo N Ą́
EÁ¬zQ tÁz Ã™ÁåÁão∫ ∫zQÁEÁzÊ tΩƒÁ∫Á uåtz|u∆o uN˛ÆÁ TÆÁ
“{@ MÆÁıuN˛ ∫zQÁLÂ üuoXZzt å“yÊ N˛∫oy “̄, Ã™yN˛∫mÁı N Ą́
ÃÊÆÏMo “¬ å“y ∫“oÁ@ FÃN Ą́ Es| “{ uN˛ EÁ¬Ó EÁ{∫
b™Áb∫ N Ą́ ™Ó¡Æ tÁzåÁı ™ı ußãå ∫“oÁ “{@ Æ“ “™ ƒÁÀouƒN˛
\yƒå ™ı ßy tzQoz “{Ê@ “™ EÁ∆Á å“yÊ N˛∫ ÃN˛oz  “̄ uN˛
ünÆzN˛ utå Ãu£\ÆÁı N Ą́ ™Ó¡Æ Ã™Áå ∫“zTÁ@ Æ“ úu∫ƒo|å∆y¬
∫“oÁ “{@ EÁ{∫ úu∫ƒo|å ßy ÀƒoÊfi ∫“oÁ “{@

LzÃz ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ u\åN˛Á ÃÊÆÏMo
“¬ å“yÊ “{, ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  EÃÊTo (in consistent)
ÆÏS™ N˛“¬Áoz “{@

tÓÃ∫z GtÁ“∫m N˛Áz uƒYÁ∫ N˛∫oz “ÏL, uƒßÁT N˛y
YYÁ| N˛∫oz “{Ê@ ™ÁåÁ uN˛ LN˛ §¡¬z (bat) N˛Á ™Ó¡Æ Dx
EÁ{∫ 1 Tıt ™Ó¡Æ Dy “{@ o§ “™ Ã™yN˛∫mÁı N˛Áz FÃ
üN˛Á∫ u¬Q ÃN˛oz “{:  3x + 6y = 3900 EÁ{∫ x + 2y =
1300.

Ã™yN˛∫m  3x + 6y = 3900 Nz̨  u¬L Ã™yN˛∫m x + 2y = 1300 Nz̨  u¬L

x y = 
3900 3

6
x−

(x, y) x y = 
1300

2
x−

(x, y)

100 y = 
3900 3(100)

6
−

 = 600 (100, 600) 100 y = 
1300 100

2
−

 = 600 (100, 600)

X1-1 0 2 3 4 65 7 8
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X100-100 0 200 300 400 600500

600

-100

-200

Y

XI

Y|

-200

100

200

300

400

500

700

200 y = 
3900 3(200)

6
−

 = 550 (200, 550) 200 y = 
1300 200

2
−

 = 550 (200, 550)

300 y = 
3900 3(300)

6
−

 = 500 (300, 500) 300 y = 
1300 300

2
−

 = 500 (300, 500)

400 y = 
3900 3(400)

6
−

 = 450 (400, 450) 400 y = 
1300 400

2
−

 = 450 (400, 450)

“™ tzQoz “{Ê uN˛ Ã™yN˛∫mÁı N˛Áz [ÆÁu™oyÆ
øú Ãz ÃÊúÁoy (coincident) ∫zQÁEÁzÊ tΩƒÁ∫Á t∆Á|ÆÁ
“{@ Æut Ã™yN˛∫mÁı Nz̨  “¬, GßÆuå…e (common)
u§ãtÏEÁzÊ tΩƒÁ∫Á utÆz \Áoz “{Ê, o§ FÃ uÀsuo ™ı
GßÆuå…b u§ãtÏ MÆÁ “{?

EÁ¬zQ Ãz “™ Eƒ¬ÁzN˛å N˛∫oz “{Ê uN˛ ∫zQÁ
ú∫ uÀso ünÆzN˛ u§ÊtÏ, tÁzåÁı Ã™yN˛∫mÁı N˛Á
GßÆuå…b “¬ “{@ MÆÁıuN˛˛ tÁzåÁı Ã™yN˛∫m Ã™oÏ¡Æ
“{ FÃu¬L FåNz̨  EåÊo “¬ ∫“oz “{Ê@ LzÃz Ã™yN˛∫mÁı
Nz̨  ÆÏS™Áı N˛Áz, tÁz Y∫Áı ™ı ∫{uQN˛ Ã™yN˛∫mÁı N˛Á
uåß|∫  (dependent) ÆÏS™ N˛“oz “{@

     üÆnå N˛yu\L@
Hú∫ utÆz “ÏL GtÁ“∫m ™ı, MÆÁ EÁú ünÆzN˛ §¡¬Á EÁ{∫ TÊzt N˛Á ™Ó¡Æ rÁo N˛∫ ÃN˛oz “̄?

     ÃÁzuYL - YYÁ| N˛yu\L@
    MÆÁ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á uåß|∫ ÆÏS™ “™z∆Á ÃÏÃÊTo (consistent) ∫“oÁ “{? MÆÁı?

     Æ“ N˛yu\L@

   1. uå©å Ã™yN˛∫mÁı H$mo AmcoI X²dmam Xem©H$a CZHo$ hc H$s MMm© {H${OE&
i) x - 2y = 0 ii) x + y = 2 iii) 2x - y = 4

3x + 4y = 20 2x + 2y = 4 4x - 2y = 6
  2. uå©å Ã™yN˛∫mÁı H$mo AmcoI X²dmam Xem©H$a CZHo$ hc H$s MMm© {H${OE&

x + 2y - 4 = 0 EÁ{∫ 2x + 4y- 12 = 0. oÁz FÃ uÀsuo N˛Áz [ÆÁu™oyÆ øú Ãz uåøuúo N˛∫oz “{@

4.2.3 4.2.3 4.2.3 4.2.3 4.2.3 Ã™yN˛∫mÁı Nz̨  ümÁ¬y N˛y üNw̨ uo EÁ{∫ TÏmÁÊN˛Áz (Coefficient) Nz̨  §yY ÃÊ§Êá
™ÁåÁ uN˛, tÁz Y∫Áı ™ı ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  utÆz “ÏL ÆÏS™ Nz̨  TÏmÁÊN˛ a1, b1, c1 EÁ{∫ a2, b2, c2

“{@ o§, Hú∫ Nz̨  GtÁ“∫mÁı ™ı 1 1

2 2

, a b
a b  EÁ{∫ 1

2

c
c  Nz̨  ™Áå u¬uQL EÁ{∫ oÏ¬åÁ N˛yu\L@
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NĮ̈ Z GtÁ“∫m tzuQL :

GtÁ“∫m -1. utÆz TÆz Ã™yN˛∫mÁı N˛Á ÆÏS™ üuoXZzty, Ã™ÁåÁão∫ ÆÁ ÃÊúÁoy ∫zQÁEÁzÊ N˛Áz uåtz|u∆o N˛∫oÁ
“{, FÃN˛y \ÁÂY N˛yu\L@ Æut Ã™yN˛∫m ÃÏÃÊTo (consistent) “Áz oÁz “¬ rÁo N˛yu\L@

2x + y - 5 = 0,   3x - 2y - 4 = 0

“¬ :     1

2

2
3

a
a

= 1

2

1
2

b
b

=
−

1

2

5
4

c
c

−
=

−

MÆÓÂuN˛   1 1

2 2

a b
a b

≠ , FÃu¬L Æz üuoXZzty ∫zQÁLÂ “{@ Eo: Æ“ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÃÏÃÊTo ÆÏS™ “{@

Ã™yN˛∫m 2x + y = 5 Nz̨  u¬L Ã™yN˛∫m 3x - 2y = 4 Nz̨  u¬L

x y = 5 - 2x (x, y) x y = 
4 3

2
x−

−
(x, y)

0 y = 5 - 2 (0) = 5 (0, 5) 0 y = 
4 3(0)

2
−
−

 = -2 (0, -2)

1 y = 5 - 2(1) = 3 (1, 3) 2 y = 
4 3(2)

2
−
−

 = 1 (2, 1)

2 y = 5 - 2(2) = 1 (2, 1) 4 y = 
4 3(4)

2
−
−

 = 4 (4, 4)

3 y = 5 - 2(3) = -1 (3, -1)
4 y = 5 - 2(4) = -3 (4, -3)

aoImAm| H$m ¶w½‘
1

2

a
a

1

2

b
b

1

2

c
c AZwnmVm§o H$s ~rOJ{UVr¶ Amco{I¶ hc

VwcZm {dícofU {ZX}eZ

1. 3x+2y–80=0
3
4

2
3

80
110

−
−

1 1

2 2

a b
a b

≠ gwg§JV Am¡a à{VÀN>o{XV EH$ hc

  4x+3y–110=0 {Zam{lV

2. 1x+2y–30=0
1
2

2
4

30
66

−
−

1 1 1

2 2 2

a b c
a b c

= ≠ Ag§JV g‘mZmÝVa hc Zhr

  2x+4y–66=0

3. 3x+6y=3900
3
1

6
2

3900
1300

1 1 1

2 2 2

a b c
a b c

= = gwg§JV Am¡a g§nmVr AZ§V Am¡a

    x+2y=1300 {Z ©̂a (Am{lV) AZoH$ hc
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Æ“ Ã™yN˛∫mÁı Nz̨  ÆÏS™
N˛Á EtΩuƒoyÆ “¬
(2,1) “{@

GtÁ“∫m -2. uå©å Ã™yN˛∫mÁı N˛Á ÆÏS™ ÃÏÃÊTo “{ ÆÁ å“yÊ, FÃN˛y \ÁÂY N˛yu\L@
3x + 4y = 2 EÁ{∫ 6x + 8y = 4.  EÁ¬zQyÆ uåøúm tΩƒÁ∫Á \ÁÂY N˛yu\L@

“¬ : 3x + 4y - 2 = 0,   6x+8y - 4 = 0
1

2

3 1
6 2

a
a

= = 1

2

4 1
8 2

b
b

= = 1

2

2 1
4 2

c
c

−
= =

−

MÆÁıuN˛  1 1 1

2 2 2

a b c
a b c

= = , FÃu¬Æz, Æz ÃÊúÁoy ∫zQÁLÂ “{Ê@ Eo: ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ uåß|∫
“{ EÁ{∫ FÃNz̨  Eåão “¬ “{Ê@

Ã™yN˛∫m 3x + 4y = 2 Nz̨  u¬L Ã™yN˛∫m 6x + 8y = 4 Nz̨  u¬L

x y = 
2 3

4
x−

(x, y) x y = 
4 6

8
x−

(x, y)

0 y = 
2 3(0)

4
−

 = 
1
2 (0, 

1
2  ) 0 y = 

4 6(0)
8

−
 = 

1
2 (0, 

1
2 )

2 y = 
2 3(2)

4
−

 = -1 (2, -1) 2 y = 
4 6(2)

8
−

 = -1 (2, -1)

4 y = 
2 3(4)

4
−

 = -2.5 (4, -2.5) 4 y = 
4 6(4)

8
−

 = -2.5 (4, -2.5)

6 y = 
2 3(6)

4
−

 = -4 (6, -4) 6 y = 
4 6(6)

8
−

 = -4 (6, -4)

X1-1 0 2 3 4 65 7 8

6

7

8

-1

-2
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 - 
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 =
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oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2020-21

GtÁ“∫m -3. Ã™yN˛∫m 2x-3y = 5 EÁ{∫ 4x-6y = 15 ÃÏÃÊTo “{Ê ÆÁ å“yÊ FÃN˛y \ÁÂY N˛yu\L@
EÁ¬zQyÆ uåøúm tΩƒÁ∫Á ßy \ÁÂY N˛yu\L@

“¬  : 4x-6y - 15 = 0 , 2x-3y - 5 = 0

1

2

4 2
2 1

a
a

= = 1

2

6 2
3 1

b
b

−
= =

−

1

2

15 3
5 1

c
c

-= =
-

1 1 1

2 2 2

a b c
a b c

= ≠

   Eo:, Ã™yN˛∫m EÃÊTo (in consistent) “{ EÁ{∫ FÃN˛Á EÁ¬zQ, Ã™ÁåÁão∫ ∫zQÁEÁzÊ N˛Á ∫“oÁ “{@

Ã™yN˛∫m 4x - 6y = 15 Nz̨  u¬L Ã™yN˛∫m 2x - 3y = 5 Nz̨  u¬L

x y = 
15 4

6
x-

-
(x, y) x y = 

5 2
3

x−
−

(x, y)

0 y = 
15 0 5

6 2
- -=

- (0, -2.5) 1 y = 
5 2(1) 1

3
- = -
- (1, -1)

3 y = 
15 4(3) 1

6 2
- -=
- (3, -0.5) 4 y = 

5 2(4) 1
3

- =
- (4, 1)

6 y = 
15 4(6) 3

6 2
- =
-

(6, 1.5) 7 y = 
5 2(7) 3

3
- =
-

(7, 3)

X1-1 0 2 3 4 65 7 8
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tÁz Y∫ ∫Á∆y Nz˛ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ 8 78 78 78 78 7
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Æ“ N˛yu\L@
  utÆz TÆz Ã™yN˛∫mÁı N˛y oÁu¬N˛Á ™ı ünÆzN˛ N˛Áz Æ“ tzQåz Nz̨  u¬L \ÁÂY N˛yu\L uN˛ GåNz̨

EtΩuƒoyÆ “¬, Eåão “¬ “{ EsƒÁ “¬ å“yÊ “{Ê@ Fã“zÊ EÁ¬zQ tΩƒÁ∫Á “¬ N˛yu\L@
(i) 2x+3y = 1 (ii) x + 2y = 6 (iii) 3x + 2y = 6

3x-y = 7 2x + 4y = 12 6x + 4y = 18

      üÆnå N˛yu\L@

  1. 'p' Nz̨  uN˛Ã ™Áå Nz̨  u¬L, uå©å Ã™yN˛∫mÁı Nz̨  ÆÏS™ N˛Á EtΩuƒoyÆ “¬ ∫“oÁ “{?
2x + py = - 5 EÁ{∫ 3x + 3y = - 6

  2. 'k' N˛Á ™Áå rÁo N˛yu\L u\ÃNz̨  u¬L Ã™yN˛∫mÁı N˛Á ÆÏS™ 2x - ky + 3 = 0, 4x + 6y - 5 =0
Ã™ÁåÁão∫ ∫zQÁEÁzÊ N˛Á uåøúm N˛∫oÁ “{@

  3. 'k' N z̨̨  uN˛Ã ™Áå Nz̨  u¬L, 3x + 4y + 2 = 0 EÁ{∫ 9x + 12y + k = 0 Ã™yN˛∫mÁı N˛Á ÆÏS™,
ÃÊúÁoy ∫zQÁEÁzÊ N˛Á uåøúm N˛∫oÁ “{?

  4. 'p' Nz̨  uN˛Ã ™Áå Nz̨  u¬L uå©å ∫{uQN˛ Ã™yN˛∫mÁı N˛Áz ÆÏS™ Nz̨  EåÊo “¬ ∫“oz “{?
px + 3y - (p - 3) = 0, 12x + py - p = 0

EÁ{∫ NĮ̈ Z GtÁ“∫mÁı N˛Áz tzuQL@
GtÁ“∫m-4. LN˛ §TyYz ™ı NĮ̈ Z ßÁ̄Ê∫z EÁ{∫ ¢Ǫ́ ¬ “̄@ Æut ünÆzN˛ ¢Ǫ́ ¬ ú∫ LN˛ ßÁ̄∫Á §{eÁ “Áz o§ LN˛
¢Ǫ́ ¬ QÁ¬y ∫“oÁ “{@ ßÁ{∫Áı N˛y ÃÊPÆÁ EÁ{∫ ¢Ǫ́ ¬Áı N˛y ÃÊPÆÁ §oÁFL@
“¬ : ™ÁåÁ uN˛ ßÁ{∫Áı N˛y ÃÊPÆÁ = x EÁ{∫

¢Ǫ́ ¬Áı N˛y ÃÊPÆÁ = y
Æut LN˛ ßÁ̄∫Á ünÆzN˛ ¢Ǫ́ ¬ ú∫ §{eoÁ “{ oÁz LN˛ ¢Ǫ́ ¬ QÁ¬y §YoÁ “{@ Eo:,  x = y + 1

X1-1 0 2 3 4 65 7 8
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4x - 6
y = 92x - 

3y =
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EsƒÁ x - y - 1 = 0 ... (1)
Æut tÁz ßÁ̄Ê∫z ünÆzN˛ ¢Ǫ́ ¬ ú∫ §{ez oÁz 1 ¢Ǫ́ ¬ QÁ¬y ∫“oÁ “{@ Eo:, x = 2(y- 1)
EsƒÁ x - 2y+2 = 0 ... (2)

Ã™yN˛∫m x - y - 1 = 0 Nz̨  u¬L Ã™yN˛∫m x - 2y + 2 = 0 Nz̨  u¬L

x y = x - 1 (x, y) x y = 
2

2
x +

(x, y)

0 y = 0 - 1 = -1 (0, -1) 0 y = 
0 2

2
+

 = 1 (0, 1)

1 y = 1 - 1 = 0 (1, 0) 2 y = 
2 2

2
+

 = 2 (2, 2)

2 y = 2 - 1 = 1 (2, 1) 4 y = 
4 2

2
+

 = 3 (4, 3)

3 y = 3 - 1 = 2 (3, 2) 6 y = 
6 2

2
+

 = 4 (6, 4)

4 y = 4 - 1 = 3 (4, 3)

FÃu¬L, 4 ßÁ̄Ê∫z EÁ{∫ 3 ¢Ǫ́ ¬ “{@
GtÁ“∫m-5. LN˛ EÁÆoÁN˛Á∫ ßÓQlg N˛Á úu∫™Áú 32 ™y. “{@ Æut FÃN˛y ¬©§ÁF| 2 ™y. Ãz §jÁF|
\ÁÆz EÁ{∫ YÁ{gÁF| 1 ™y. N˛™ N˛∫ ty \ÁÆz, o§ ßÓQlg N˛Á qzfi¢˛¬ Ã™Áå ∫“oÁ “{@ ßÓQlg N˛y ¬©§ÁF|
EÁ{∫ YÁ{gÁF| rÁo N˛yu\L@
“¬ : ™ÁåÁ uN˛ EÁÆoÁN˛Á∫ ßÓQlg N˛y ¬©§ÁF| EÁ{∫ YÁ{gÁF| N¿̨ ™∆: l EÁ{∫ b “{@

qzfi¢˛¬ = lb EÁ{∫ úu∫™Áú = 2(l + b) = 32 ™y.
l + b = 16 EsƒÁ   l + b - 16 = 0 ...   (1)

X1-1 0 2 3 4 65 7 8
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x -
 y 

- 1
 = 0

x - 2
y + 2 = 0
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\§ ¬©§ÁF| 2 ™y. Ãz §jÁF| \ÁL oÁz åF| ¬©§ÁF| (l + 2) “ÁzTy@ EÁ{∫ YÁ{gÁF| 1 ™y. Ãz N˛™ N˛∫
ty \ÁÆz oÁz YÁ{gÁF| (b - 1)
o§, qzfi¢˛¬ = (l + 2) (b - 1)
MÆÁıuN˛ qzfi¢˛¬ ™ı N˛ÁzF| úu∫ƒo|å å“yÊ “ÁzoÁ “{@

 (l + 2) (b - 1) = lb
lb - l +2b - 2 = lb EsƒÁ lb - lb = l - 2b + 2
l - 2b + 2 = 0 ...  (2)

Ã™yN˛∫m l + b - 16 = 0 N z̨̨  u¬L Ã™yN˛∫m l - 2b + 2 = 0 Nz̨  u¬L

l b = 16 - l (l, b) l b = 
2

2
l +

(l, b)

6 b = 16 - 6 = 10 (6, 10) 6 b = 
6 2

2
+

 = 4 (6, 4)

8 b = 16 - 8 = 8 (8, 8) 8 b = 
8 2

2
+

 = 5 (8, 5)

10 b = 16 - 10 = 6 (10, 6) 10 b = 
10 2

2
+

 = 6 (10, 6)

12 b = 16 - 12 = 4 (12, 4) 12 b = 
12 2

2
+

 = 7 (12, 7)

14 b = 16 - 14 = 2 (14, 2) 14 b = 
14 2

2
+

 = 8 (14, 8)

Eo:, ßÓQlg N˛y ™Ó¬ ¬©§ÁF| 10 ™y. “{ EÁ{∫ FÃN˛y YÁ{gÁF| 6 ™y. “{@
   X-Eq ú∫ ¬©§ÁF| Nz̨  ™Áú EÁ{∫ Y- Eq ú∫ YÁ{gÁF| N z̨̨  ™Áú ¬zN˛∫, “™zÊ uå©å EÁ¬zQ üÁõo “ÁzoÁ “{@

X2-1 0 4 6 8 1210 14 16
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          E•ÆÁÃ - 4.1- 4.1- 4.1- 4.1- 4.1

1. 1 1 1

2 2 2

,  ,  a b c
a b c , EåÏúÁoÁı N˛y oÏ¬åÁ N˛∫oz “ÏL, uå©å ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™Áı tΩƒÁ∫Á

uåøuúo ∫zQÁLÂ, uN˛Ãy u§ãtÏ ú∫ üuoXZzt N˛∫oy “{Ê ÆÁ Ã™ÁåÁão∫ “{Ê EsƒÁ ÃÊúÁoy “{Ê, Æ“ rÁo
N˛yu\L@
a) 5x- 4y + 8 = 0 b) 9x+3y + 12 = 0 c) 6x - 3y + 10 = 0

7x+6y-9 = 0 18x+6y + 24 = 0 2x - y + 9 = 0
2. {ZåZ g‘rH$aU gwg§JV Am¡a {Z ©̂a gwg§JV Am¡a {Z ©̂a Zhr ahZo dmco Am¡a Ag§JV h¡ BgH$s Om±M {H$[OE

Am¡a AmcoI X²dmam hc {H${OE&

a) 3x+2y=5 b) 2x - 3y = 8 c)
3 5
2 3

x y+  = 7

2x - 3y=7 4x - 6y = 9 9x - 10y=12

d) 5x-3y = 11 e)
4
3

x +2y = 8 f) x + y = 5

-10x+6y = -22 2x+3y = 12 2x+2y = 10
g) x - y = 8 h) 2x + y-6 = 0 i) 2x-2y - 2 = 0

3x-3y = 16 4x-2y- 4 = 0 4x-4y- 5 = 0
3. åz“Á NĮ̈ Z ú̄b EÁ{∫ ÀN˛b| Q∫ytåz Nz̨  u¬L LN˛ <XþH$mZ> ™ı TF|@ \§ GÃNz̨  tÁzÀo åz GÃz úÓZÁ uN˛

GÃåz ünÆzN˛ uN˛oåz Q∫ytz o§ GÃåz G∫ utÆÁ, <<ÀN˛bΩ|Ã N˛y ÃÊPÆÁ, Q∫ytz “ÏL ú̄b N˛y ÃÊPÆÁ
N˛y tÏTÏåz Ãz tÁz N˛™ “{Ê@ osÁ ÀN˛bΩ|Ã N˛y ÃÊPÆÁ, Q∫ytz “ÏL ú̄b N˛y ÃÊPÆÁ Nz̨  YÁ∫ TÏmÁ Ãz YÁ∫
N˛™ “{Ê@>> åz“Á åz uN˛oåz ú̄b EÁ{∫ ÀN˛b| Q∫ytz Æ“ \Áååz Nz̨  u¬L GÃNz̨  tÁzÀo N˛y Ã“ÁÆoÁ
N˛yu\L@

4. 10 ƒÎ N˛qÁ Nz̨   10 ZÁfiÁı åz Tumo N˛y NǪ́ b ü≈åÁƒ¬y (quiz) ™zÊ ßÁT u¬ÆÁ@ Æut ¬‰guN˛ÆÁı N˛y
ÃÊPÆÁ ¬gN˛Áı N˛y ÃÊPÆÁ Ãz  4 EuáN˛ “{ oÁz NǪ́ b ü≈åÁƒ¬y ™ı ßÁT u¬L “ÏL ¬gN˛Áı N˛y ÃÊPÆÁ
EÁ{∫ ¬‰guN˛ÆÁı N˛y ÃÊPÆÁ rÁo N˛yu\L@

5. 5 úzuãÃ¬ EÁ{∫ 7 úzå N˛Á NĮ̈ ¬ ™Ó¡Æ D50 “{ \§uN˛ 7  úzuãÃ¬ EÁ{∫ 5 úzå N˛Á NĮ̈ ¬ ™Ó¡Æ D46
“{@ LN˛ úzå N˛Á ™Ó¡Æ EÁ{∫ 1 úzuãÃ¬ N˛Á ™Ó¡Æ rÁo N˛yu\L@

6. LN˛ EÁÆoÁN˛Á∫ §TyYz N˛y ¬©§ÁF|, GÃN˛y YÁ{gÁF| Ãz 4 ™y. EuáN˛ “{@ EÁ{∫ úu∫™Áú N˛Á EÁáÁ
ßÁT 36 ™y. “{@ §TyYz N˛Á˛™Áú (dimensions) rÁo N˛yu\L@

7. “™Á∫z úÁÃ ∫{uQN˛ Ã™yN˛∫m 2x + 3y - 8 = 0 “{@ LN˛ tÓÃ∫Á tΩuƒ-Y∫yÆ ∫{uQN˛ Ã™yN˛∫m FÃ
üN˛Á∫ u¬uQL uN˛ §åz “ÏL ÆÏS™ N˛Á EÁ¬zQyÆ uåøúm, üuoXZzty ∫zQÁLÂ “Áz@
E§, EÁ{∫ tÁz ∫{uQN˛ Ã™yN˛∫m FÃ üN˛Á∫ Nz̨  u¬uQL uN˛ utL “ÏL Ã™yN˛∫m Nz̨  ÃÁs LN˛
Ãz <<Ã™ÁåÁão∫ ∫zQÁEÁzÊ>> N˛Á ÆÏS™ §åz EÁ{∫ tÓÃ∫z Nz̨  ÃÁs <<ÃÊúÁoy ∫zQÁLÂ>> §å \ÁL@
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8. Æut LN˛ EÁÆo N˛y ¬©§ÁF| 5 FN˛ÁF| Ãz N˛™ N˛y \ÁÆz EÁ{∫ YÁ{gÁF| 2 FN˛ÁFÆÁı Ãz §jÁF| \ÁL oÁz
FÃN˛Áz qzfi¢˛¬ ™ı 80 ƒT| FN˛ÁF| N˛y N˛™y “Ázoy “{@ Æut “™ FÃN˛y ¬©§ÁF| ™ı 10 FN˛ÁF| Ãz §jÁzo∫y
N˛y EÁ{∫ YÁ{gÁF| N˛Áz 5 FN˛ÁF| Ãz N˛™ N˛∫ ty oÁz qzfi¢˛¬ ™ı 50 ƒT| FN˛ÁF| N˛y §jÁzo∫y “ÁzTy@
EÁÆo N˛y ¬©§ÁF| EÁ{∫ YÁ{gÁF| rÁo N˛yu\L@

9. 10 ƒÎ N˛qÁ ™ı, Æut ünÆzN˛ §ıY (bench) ú∫ 3 ZÁfi §{eoz “{Ê, oÁz LN˛ ZÁfi Nz̨  u¬L ÀsÁå
Gú¬£á å“yÊ ∫“oÁ “{@ Æut LN˛ §ıY ú∫ 4 ZÁfi §{eoz “{Ê oÁz LN˛ oPo QÁ¬y ∫“oÁ “{@ GÃ
N˛qÁ ™ı ZÁfiÁı N˛y ÃÊPÆÁ EÁ{∫ oPoÁı N˛y ÃÊPÆÁ rÁo N˛yu\L@

4.3 4.3 4.3 4.3 4.3 ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ Nz̨  u¬L “¬ rÁo N˛∫åz N˛y §y\TumoyÆ útΩáuoÆÁÂ
(Algebraic Methods of Finding the solutions for a pair of Linear Equations) :

“™åz ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ EÁ¬zQ tΩƒÁ∫Á N{̨ Ãz “¬ N˛∫oz “{Ê, ÃyQÁ “{@ ú∫ãoÏ, EÁ¬zQ
útΩáuo LzÃy uÀsuoÆÁı ™ı ÃÏuƒáÁ\åN˛ å“yÊ ∫“oy \“ÁÂ “¬ N˛Áz uåøuúo N˛∫åz ƒÁ¬z u§ãtÏ Nz̨  uåtz|∆ÁÊN˛

úÓmÁ̇N˛ å“yÊ “Ázoz@ GtÁ“∫m Nz̨  u¬L, \§ “¬  ( 3 , 2 7 ),  (- 1.75, 3.3),  (
4

13 , 
1

19 )  EÁut Nz̨  øú

™ı “ÁzoÁ “{@ LzÃz uåtz|∆ÁÊN˛ újoz Ã™Æ, T¬uoÆÁÂ “Ázåz N˛y ÃÊßÁƒåÁ EuáN˛ ∫“oy “{@ MÆÁ N˛ÁzF|
ƒ{N˛u¡úN˛ útΩáuo, “¬ rÁo N˛∫åz Nz̨  u¬L “{? LzÃy uƒuƒá §y\TumoyÆ útΩáuoÆÁÂ “{, u\ÃN˛y E§
“™ YYÁ| N˛∫ıTz@
4.3.1 4.3.1 4.3.1 4.3.1 4.3.1 üuoÀsÁúåÁ (Substitution) útΩáuo

Æ“ útΩáuo tΩuƒ-Y∫yÆ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ “¬ N˛∫åz Nz̨  u¬L GúÆÏMo “{ \“ÁÂ LN˛ Y∫,
tÓÃ∫z Y∫ Nz̨  útÁı ™ı Ã∫¬oÁ úÓƒ|N˛ u¬Q ÃN˛oz “{@ FÃ útΩáuo N˛Áz Ã™^åz Nz̨  u¬L FÃz N¿̨ ™ Ãz tzQıTz@
ÃÁzúÁå-1 : uN˛Ãy LN˛ Ã™yN˛∫m ™ı, LN˛ Y∫ N˛Áz, tÓÃ∫z Y∫ Nz̨  útÁı ™ı √ÆMo N˛yu\L@ \{Ãz y N˛Áz  x
Nz̨  útÁı ™ı,
ÃÁzúÁå-2 : ÃÁzúÁå - 1 ™ı y N˛Á üÁõo ™Áå, tÓÃ∫z Ã™yN˛∫m ™ı üuoÀsÁuúo N˛yu\L@
ÃÁzúÁå-3 : ÃÁzúÁå - 2 ™ı üÁõo Ã™yN˛∫m N˛Á Ã∫¬yN˛∫å N˛yu\L EÁ{∫ x N˛Á ™Áå rÁo N˛yu\L@
ÃÁzúÁå-4 :  ÃÁzúÁå - 3 ™ı üÁõo  x N˛Á ™Áå, uN˛Ãy ßy Ã™yN˛∫m ™ı üuoÀsÁuúo N˛yu\L EÁ{∫ FÃz  y

Nz̨  u¬L “¬ N˛yu\L@
ÃÁzúÁå-5 :  üÁõo “¬, tÁzåÁı ™Ó¬ Ã™yN˛∫mÁı ™ı x EÁ{∫ y Nz̨  ™Áå üuoÀsÁuúo N˛∫oz “ÏL \ÁÂY N˛yu\L@
GtÁ“∫m-6. üuoÀsÁúå útΩáuo tΩƒÁ∫Á utL “ÏL Ã™yN˛∫mÁı N˛Á ÆÏS™ “¬ N˛yu\L@

2x - y = 5,   3x + 2y = 11
“¬ : 2x - y = 5 (1)

3x + 2y = 11 (2)

Ã™yN˛∫m (1) FÃ üN˛Á∫ u¬Q ÃN˛oz “{@
y = 2x - 5

Ã™yN˛∫m (2) ™ı üuoÀsÁúå N˛∫åz ú∫ “™ı üÁõo “ÁzoÁ “{@
3x + 2(2x - 5) = 11
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3x + 4x - 10 = 11
7x = 11 + 10 = 21
x = 21/7 = 3.

Ã™yN˛∫m 1 ™ı x =3 ∫Qåz ú∫
2(3) - y = 5
y = 6 - 5 = 1

Ã™yN˛∫m (2) ™ı x EÁ{∫ y Nz̨  ™ÁåÁı N Ą́z üuoÀsÁuúo N˛∫åz ú∫, “™ı üÁõo “ÁzoÁ “{  3(3) + 2(1) = 9 + 2 = 11
Æ“ ™Áå Ã™yN˛∫m (2) N˛Áz ÃÊoÏ…b N˛∫oÁ “{@  x = 3 EÁ{∫ y = 1 tΩƒÁ∫Á ÃÊoÏ…b “Ázoz “{Ê@
FÃu¬L, Eúzuqo “¬ x = 3 EÁ{∫ y = 1 “{@

Æ“ N˛yu\L@

üuoÀsÁúå útΩáuo tΩƒÁ∫Á Ã™yN˛∫mÁı N˛Á ünÆzN˛ ÆÏS™ “¬ N˛yu\L@
1) 3x - 5y = -1 2) x+2y = - 1 3) 2x+3y = 9

x - y = - 1 2x - 3y = 12 3x+4y = 5

4)
6x
y

+  = 6 5) 0.2x + 0.3y = 13 6) 2  + 3  = 0x y

83x
y

−  = 5 0.4x + 0.5y = 2.3 3  - 8  = 0x y

4.3.2 uƒ¬Ázúå (Elimination)     útΩáuo
FÃ útΩáuo ™ı, Ãƒ|üs™ “™ uN˛Ãy LN˛ Y∫ Nz̨  TÏmÁÊN˛ÁzÊ N˛Áz Ã™Áå N˛∫oz “ÏL, GÃN˛Á ¬Ázú

N˛∫oz “{. FÃÃz “™ı LN˛ Ã™yN˛∫m üÁõo “ÁzoÁ “{ \Áz tÓÃ∫z N˛Á ™Áå rÁo N˛∫åz Nz̨  u¬L “¬ uN˛ÆÁ
\Á ÃN˛oÁ “{@ FÃ útΩáuo N˛Áz Ã™^åz Nz̨  u¬L FÃz N¿̨ ™ Ãz tzuQL@
ÃÁzúÁå -1 : tÁzåÁı Ã™yN˛∫mÁı N˛Áz ax + by = c Nz̨  øú ™ı u¬uQL@
ÃÁzúÁå -2 : uN˛Ãy LN˛ Y∫ 'x' Nz̨  TÏmÁÊN˛, ünÆzN˛ Ã™yN˛∫m N˛Áz uN˛Ãy GuYo ƒÁÀouƒN˛ ÃÊPÆÁ  Ãz

TÏmÁ N˛∫Nz̨ , ÃÊPÆÁ ™ı §∫Á§∫ §åÁFL@
ÃÁzúÁå-3 : Æut tÁzåÁzÊ Ã™yN˛∫mÁı ™ı Y∫, u\Ãz ¬Ïõo N˛∫åÁ “{, Ã™Áå uYã“Áı ƒÁ¬z “Áz o§ tÁzåÁz

Ã™yN˛∫mÁı N˛Áz VbÁFL u\ÃÃz LN˛ Y∫ N˛Á Ã™yN˛∫m üÁõo “ÁzoÁ “{@ Æut GåNz̨  uYã“
uƒú∫yo “Áz o§ GåN˛Á ÆÁzT N˛yu\L@

ÃÁzúÁå -4 : ∆z  Y∫ Nz̨  u¬L Ã™yN˛∫m “¬ N˛yu\L@
ÃÁzúÁå -5 : FÃ Y∫ N˛Á ™Áå uN˛Ãy ßy ™Ó¬ Ã™yN˛∫m ™ı üuoÀsÁuúo N˛yu\L EÁ{∫ ¬Ïõo “ÏL Y∫

N˛Á ™Áå rÁo N˛yu\L@
GtÁ“∫m-7 uƒ¬Ázúå útΩáuo tΩƒÁ∫Á uå©å ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ “¬ N˛yu\L@

3x + 2y = 11,   2x + 3y = 4
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“¬: 3x + 2y = 11 (1)
2x + 3y = 4 (2)

utL “ÏL Ã™yN˛∫mÁı Ãz E§ “™ 'y' N˛Á ¬Ázú N˛∫oz “{@
utL “ÏL Ã™yN˛∫mÁı ™ı 'y'  Nz̨  TÏmÁÊN˛ 2 EÁ{∫ 3 “{@  2 EÁ{∫ 3 N˛Á ¬.Ã.E 6 “{@  Eo:, Ã™yN˛∫m (1)
N˛Áz 3 Ãz EÁ{∫ Ã™yN˛∫m (2) N˛Áz 2 Ãz TÏmÁ N˛∫oz “{@
Ã™yN˛∫m (1) × 3 9x + 6y =   33

Ã™yN˛∫m (2) × 2 4x + 6y =   8
(-)   (-)   (-)
5x      =    25

x = 
25
5  = 5

Ã™yN˛∫m (1) ™ı x = 5, üuoÀsÁuúo N˛∫åz ú∫, 3(5) + 2y = 11

2y = 11 - 15 = - 4  
4 2

2
−

⇒ = = −y

FÃu¬L, Eúzuqo “¬ x = 5, y = - 2 “{@

Æ“ N˛yu\L@
üuoÀsÁúå útΩáuo tΩƒÁ∫Á uå©å Ã™yN˛∫mÁı N z̨ ÆÏS™Áı ™ı Ãz ünÆzN˛ N˛Áz “¬ N˛yu\L@

1. 8x+ 5y = 9 2. 2x + 3y = 8 3. 3x + 4y = 25
3x+2y = 4 4x + 6y = 7 5x - 6y = -9

     üÆnå N˛yu\L@

utL “ÏL ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ N˛Áz “¬ N˛yu\L@
(a - b)x + (a + b)y = a2 - 2ab - b2

(a + b) (x + y) = a2 + b2

NĮ̈ Z EÁ{∫ GtÁ“∫m tzQoz “{Ê :
GtÁ“∫m-8. ª§yåÁ §̄N˛ ™ı Ãz D2000 uåN˛Á¬åz Nz̨  u¬L TF|@ GÃåz ∫ÁzN˛u‰gÆz (cashier) Ãz åN˛ty
∫N˛™ Nz̨ ƒ¬ D50 EÁ{∫ D100 Nz̨  åÁzb tzåz Nz̨  u¬L N˛“Á@ GÃz NĮ̈ ¬  25 åÁzb u™¬z@ MÆÁ EÁú §oÁ
ÃN˛oz  “̄ uN˛ GÃz  D50 EÁ{∫ D100 Nz̨  uN˛oåz åÁzb üÁõo “ÏL?
“¬ :  ™ÁåÁ uN˛, D50  Nz̨  åÁzbÁı N˛y ÃÊPÆÁ x “{ EÁ{∫

D100 Nz̨  åÁzbÁı N˛y ÃÊPÆÁ y “{, o§ x + y = 25 (1)
EÁ{∫ 50x + 100y = 2000  (2)

N˛uƒoÁ åz üuoÀsÁúå útΩáuo N˛Á GúÆÁzT uN˛ÆÁ@
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Ã™yN˛∫m (1) Ãz, x = 25 -y

Ã™yN˛∫m (2) ™ı ∫Qåz ú∫, 50 (25 - y) + 100y = 2000

1250 - 50y + 100y = 2000

50y = 2000 - 1250 = 750

y = 
750
50  = 15

x = 25 - 15 = 10

Eo:, ª§yåÁ N˛Áz  D50 Nz̨  10 åÁzb EÁ{∫ D100 Nz̨  15 åÁzb üÁõo “ÏL@
≈ƒzoÁ åz FÃN˛Á “¬ rÁo N˛∫åz Nz̨  u¬L uƒ¬Ázúå útΩáuo N˛Á GúÆÁzT uN˛ÆÁ@
Ã™yN˛∫mÁı ™ı,, x Nz̨  TÏmÁÊN˛ N¿̨ ™∆: 1 EÁ{∫ 50 “{@ Eo:

Ã™yN˛∫m (1) × 50 : 50x + 50y = 1250

Ã™yN˛∫m (2) × 1 : 50x + 100y = 2000 (Ã™Áå uYã“, FÃu¬L VbÁFL)
(-)       (-)      (-)

           -50y = -750

y = 
750
50

−
−

 = 15

Ã™yN˛∫m (1) ™ı y N˛Á ™Áå ∫Qåz ú∫,  x + 15 = 25
x = 25 - 15 = 10

Eo:, ª§yåÁ N˛Áz D50 Nz̨   10 åÁzb EÁ{∫ D100 Nz̨  15 åÁzb üÁõo “ÏL@
GtÁ“∫m-9. LN˛ üuoÆÁzuToÁ ú∫yqÁ ™ı, ünÆzN˛ Ã“y G∫ Nz̨  u¬L 3 EÊN˛ ütÁå N˛∫åÁ “{ EÁ{∫
ünÆzN˛ T¬o G∫ Nz̨  u¬L 1 EÊN˛ VbÁåÁ “{@ FÃ ú∫yqÁ ™ı ™áÏ N˛Áz 40 EÊN˛ üÁõo “ÏL@ Æut ünÆzN˛
Ã“y Gno∫ Nz̨  u¬L 4 EÊN˛ ütÁå N˛∫oz “̄ EÁ{∫ ünÆzN˛ T¬o G∫ Nz̨  u¬L 2 EÊN˛ N˛Áboz “̄, oÁz ™áÏ
N˛Áz 50 EÊN˛ üÁõo “Ázoz “̄@ ú∫yqÁ ™ı NĮ̈ ¬ uN˛oåz ü≈å “̄?  (™áÏ åz Ãßy ü≈å “¬ uN˛L@))
“¬ : ™ÁåÁ uN˛, Ã“y G∫Áı N˛y ÃÊPÆÁ x “{ EÁ{∫ T¬o G∫Áı N˛y ÃÊPÆÁ y “{@

\§ ünÆzN˛ Ã“y G∫ Nz̨  u¬L 3 EÊN˛ utÆz TÆz EÁ{∫ ünÆzN˛ T¬o G∫ Nz̨  u¬L 1 EÊN˛ N˛ÁbÁ
TÆÁ, o§ GÃz 40 EÊN˛ üÁõo “ÏL@

Eo: 3x - y = 40   (1)

\§ GÃNz̨  EÊN˛ 50 “Ázoz “̄ o§ ünÆzN˛ Ã“y G∫ Nz̨  u¬L 4 EÊN˛ utÆz \Áoz “̄ EÁ{∫ ünÆzN˛
T¬o G∫ Nz̨  u¬L 2 EÊN˛ N˛Ábz \Áoz “̄@

FÃu¬L 4x - 2y = 50  (2)
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üuoÀsÁúåÁ útΩáuo :
Ã™yN˛∫m (1) Ãz, y = 3x - 40

Ã™yN˛∫m  (2) ™ı üuoÀsÁuúo N˛∫åz ú∫ 4x - 2 (3x - 40) = 50
4x - 6x + 80 = 50
     - 2x = 50 - 80 = -30

x = 
30
2

−
−

 =15

Ã™yN˛∫m (1) ™ı  x  N˛Á ™Áå ∫Qåz ú∫
3(15) - y = 40

45 - y = 40

y = 45 - 40 = 5

∴  ü≈åÁı N˛y NĮ̈ ¬ ÃÊPÆÁ = 15 + 5 = 20

Æ“ N˛yu\L

    Hú∫ utÆÁ TÆÁ GtÁ“∫m-9 “¬ N˛∫åz Nz̨  u¬L uƒ¬Ázúå útΩáuo N˛Á GúÆÁzT N˛yu\L@

GtÁ“∫m-10.  ™z∫y åz GÃN˛y §zby Ãz N˛“Á, << 7 ƒ | úÓƒ|, ™z∫y EÁÆÏ, EÁúN˛y GÃ Ã™Æ N˛y EÁÆÏ Nz̨
7  TÏmÁ sy@ EÁ{∫ E§ Ãz oyå ƒ | ú≈YÁo, ™z∫y EÁÆÏ EÁúN˛y EÁÆÏ Nz̨  oyå TÏmÁ “ÁzTy@>> ™z∫y EÁ{∫
GÃN˛y §zby N˛y ƒo|™Áå EÁÆÏ rÁo N˛yu\L@
“¬ : ™ÁåÁ uN˛ ™z∫y N˛y ƒo|™Áå EÁÆÏ x ƒ | “{ EÁ{∫

GÃN˛y §zby N˛y ƒo|™Áå EÁÆÏ x - 7 EÁ{∫ §zby N˛y EÁÆÏ y - 7 sy@
x - 7 = 7(y - 7)
x - 7 = 7y - 49
x - 7y + 42 = 0 (1)

oyå ƒ | ú≈YÁo, ™z∫y N˛y EÁÆÏ (x + 3) EÁ{∫ §zby N˛y EÁÆÏ (y + 3) “ÁzTy@
x + 3 = 3 (y + 3)
x + 3 = 3y + 9
x - 3y - 6 = 0 (2)

uƒ¬Ázúå útΩáuo
Ã™yN˛∫m (1) x - 7y = - 42

Ã™yN˛∫m (2) x - 3y =   6
(-)    (+)    (-) x Nz̨  Ã™Áå uYã“, Eo: VbÁFL@
 -4y  =  -48
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y = 
48
4

−
−

 = 12

 y  N˛Á ™Áå Ã™yN˛∫m (2) ™ı üuoÀsÁuúo N˛yu\L@
x-3 (12) - 6 = 0

x = 36 + 6 = 42

FÃu¬L, ™z∫y N˛y ƒo|™Áå EÁÆÏ 42  ƒ | EÁ{∫ GÃN˛y §zby N˛y EÁÆÏ 12 ƒ | “{@

Æ“ N˛yu\L@

GtÁ“∫m-10 üuoÀsÁúå útΩáuo Ãz “¬ N˛yu\L@

GtÁ“∫m-11. LN˛ üN˛Á∆N˛, úÁeΩÆ úÏÀoN˛ o{ÆÁ∫ N˛∫åz N˛y ÆÁz\åÁ
§åÁ ∫“Á “{@ ÀsÁÆy ™Ó¡Æ (úÏå∫Áƒ¬ÁzN˛å, ÃÊúÁtå, Eq∫ ÆÁz\åÁ,
FnÆÁut)  D3,20,000  “{@ FÃNz̨  Euou∫Mo GÃåz úÏÀoN˛ o{ÆÁ∫ N˛∫åz ™ı
D31.25  üuo úÏÀoN˛ QY| uN˛Æz@ sÁzN˛ ™Ó¡Æ (üN Ą́∆N˛ tΩƒÁ∫Á üÁõo ∫N˛™)
(whole sale price) üuo úÏÀoN˛ D43.75 §zYåÁ YÁu“L u\ÃÃz u§åÁ
“Áuå-¬Áß Nz̨  √ÆÁúÁ∫ “Áz (to break even) EsÁ|o GnúÁt ™Ó¡Æ EÁ{∫ EÁ™tåy (revenue) §∫Á§∫ “Áz?
“¬ : üN˛Á∆N˛ u§åÁ “Áuå-¬Áß Nz̨  √ÆÁúÁ∫ N˛∫oÁ “{ EsÁ|o ¬ÁTo EÁ{∫ üÁõo §∫Á§∫ ∫“oy “{@ Æut Zúy “ÏF| EÁ{∫
uƒN¿̨ Æ N˛y TF| úÏÀoN˛Áı N˛y ÃÊPÆÁ x  “{ EÁ{∫ u§åÁ ¬Áß-“Áuå N˛y EÁ™tåy (break even point) y “{ o§ üN Ą́∆N˛ Nz̨  u¬L
™Ó¡Æ EÁ{∫ EÁ™tåy Nz̨  Ã™yN˛∫m “ÁıTz :
¬ÁTo Ã™yN˛∫m utÆÁ \ÁoÁ “{: y = 320000 + 31.25x   (1)
üÁõo Ã™yN˛∫m utÆÁ \ÁoÁ “{: y = 43.75x   (2)
üs™ Ã™yN˛∫m ™ı y Nz̨  üuoÀsÁúå Nz̨  u¬L Ã™yN˛∫m  (2) N˛Á GúÆÁzT N˛∫oz “ÏL,

43.75x = 3,20,000 + 31.25x

12.5x = 3,20,000  =   x = 
3,20,000

12.5  = 25,600

FÃ o∫“, üN˛Á∆N˛ N˛Á u§åÁ “Áuå-¬Áß N˛Á √ÆÁúÁ∫ “ÁzTÁ \§ GÃåz 25,600  úÏÀoN˛Áı N˛y ZúÁF| N˛y EÁ{∫ GåN˛Á
uƒN¿̨ Æ uN˛ÆÁ@

               E•ÆÁÃ - 4.2 - 4.2 - 4.2 - 4.2 - 4.2

 uå©å ü≈åÁı ™ı ünÆzN˛ Nz̨  u¬L ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ §åÁFL EÁ{∫ FåN˛Á “¬ rÁo N˛yu\L@
1. tÁz √ÆuMoÆÁı N˛y EÁÆ N˛Á EåÏúÁo 9 : 7 “{ EÁ{∫ GåNz̨  √ÆÆ N˛Á EåÏúÁo 4 : 3 “{@ Æut ünÆzN˛

√ÆuMo üuo™Á“ D2000  N˛y §Yo N˛∫oÁ “{, oÁz GåN˛y üuo™Á“ EÁÆ rÁo N˛yu\L@
2. N˛ÁzF| tÁz EÊN˛Áz N˛y ÃÊPÆÁ “{@ FåNz̨  EÊN˛Áı N˛Á ÀsÁå §t¬åz ú∫ üÁõo ÃÊPÆÁ N˛Á ÆÁzT 66 “{@ Æut

ÃÊPÆÁ Nz̨  EÊN˛Áz ™ı Eão∫  2 “Áz oÁz ƒ“ ÃÊPÆÁ rÁo N˛yu\L@ LzÃy uN˛oåy ÃÊPÆÁLÂ “{?

ƒ“ u§ÊtÏ \Áz t∆Á|oÁ “{ uN˛ EÁúN˛Áz
uN˛oåy ∫Á∆y Eu\|o N˛∫åy “{, \Áz
GnúÁtå Nz̨  Ã™Áå “{, ƒ“ ¬Áß-
“Áuå N˛y EÁ™tÁåy N˛“¬Áoy “{@
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3. tÁz EåÏúÓ∫N˛ (Supplementary) N˛ÁzmÁı ™ı §gÁ N˛Ázm, ZÁzbz N˛Ázm Ãz 18° EuáN˛ “{@ N˛Ázm rÁo
N˛yu\L@

4. “{t∫Á§Át ™ı, oÆ N y̨ TF| tÓ∫y Nz̨  u¬L uN˛∫ÁÆz (charges) _| Xmo KQ>H$ h¡& {ZpíMV {H$am`m VWm
n«{V {H$cmo_rQ>a H$m {H$am`m& uN˛.™y. tÓ∫y Nz̨  u¬L uN˛∫ÁÆÁ D220 utÆÁ@ 15 uN˛.™y. ÆÁfiÁ Nz̨  u¬L
uN˛∫ÁÆÁ D310 utÆÁ TÆÁ “{@
i. uåu≈Yo (fixed) uN˛∫ÁÆÁ EÁ{∫ üuo uN˛.™y. uN˛∫ÁÆÁ MÆÁ “{?
ii. LN˛ √ÆuMo N˛Áz 25 uN˛.™y. tÓ∫y oÆ N˛∫åz Nz̨  u¬L uN˛oåÁ uN˛∫ÁÆÁ tzåÁ “ÁzTÁ?

5. LN˛ ußãå Nz̨  EÊ∆ EÁ{∫ “∫ tÁzåÁı ™zÊ Æut 1 u™¬ÁÆÁ \ÁL oÁz ußãå 4
5  §åoÁ “{@ EÁ{∫ Æut EÊ∆

EÁ{∫ “∫ tÁzåÁı Ãz Æut 5 VbÁÆÁ TÆÁ oÁz ußãå  
1
2  §åoÁ “{@ ußãå MÆÁ “{?

6. ∫Á\ús (highway) ú∫ tÁz ÀsÁå  A EÁ{∫ B LN˛ tÓÃ∫z Ãz 100  uN˛.™y. tÓ∫y ú∫ “{@ LN˛ “y
Ã™Æ ú∫, EÃ™Áå ƒzT Ãz LN˛ N˛Á∫ A  Ãz EÁ{∫ tÓÃ∫y N˛Á∫ B Ãz üÁ∫Êß “Ázoy “{@ Æut tÁzåÁı N˛Á∫
LN˛ “y ut∆Á ™ı \Á ∫“z “̄ oÁz,  ƒz 5 Vlbz ™ı u™¬oy “{@ tÁzåÁı N˛Á∫ Nz̨  ƒzT §oÁFL@

7. tÁz N˛Ázm, úÓ∫N˛  (complementary) “̄@ §gÁ N˛Ázm, ZÁzbz N˛Ázm Nz̨  ™Áú Nz̨  tÏTåz Ãz 3° N˛™ “{@
ünÆzN˛ N˛Ázm Nz̨  ™Áú rÁo N˛yu\L@

8. §y\Tumo Nz̨  úÁeΩÆúÏÀoN˛ ™ı NĮ̈ ¬ 1382 úw…e “̄@ Æ“ tÁz ßÁTÁı ™ı “Áz TÆÁ@ úÏÀoN˛ Nz̨  tÓÃ∫z ßÁT
™ı, üs™ ßÁT Ãz 64 úw…e EuáN˛ “{@ úÏÀoN˛ Nz̨  ünÆzN˛ ßÁT ™ı úw…eÁı N˛y ÃÊPÆÁ uN˛oåy “ÁzTy?

9. LN˛ ∫ÃÁÆår (chemist) Nz̨  úÁÃ ßÊgÁ∫ ™ı “ÁÆg~ÁzM¬Ázu∫N˛ EÁ©¬ Nz̨  tÁz VÁz¬ (solution) “{Ê@ LN˛
50%  VÁz¬ “{ EÁ{∫ tÓÃ∫Á 80%  VÁz¬ “{@ 68% VÁz¬ N˛Á 100 u™.¬y. üÁõo N˛∫åz Nz̨  u¬L ünÆzN˛
N˛Á uN˛oåÁ VÁz¬ GúÆÁzT ™ı ¬zåÁ YÁu“L?

10. ™Áå ¬yu\L, EÁú N˛Áz D12000  uåƒz∆ N˛∫åÁ “{@ EÁúN˛Áz FÃ™ı Ãz NĮ̈ Z áå∫Áu∆ 10%  Ãz EÁ{∫
∆z  15% Ãz uåƒz∆ N˛∫åÁ “{@ NĮ̈ ¬ uåƒzu∆o áå∫Á∆y ú∫ 12% ¬Áß úÁåz Nz̨  u¬L EÁúN˛Áz
ünÆzN˛ t∫ Ãz uN˛oåÁ áå uåƒz∆ N˛∫åÁ YÁu“L?

4.4 4.4 4.4 4.4 4.4 Ã™yN˛∫m \Áz tΩuƒY∫yÆ ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ ™ı ¬VÏNw̨ o “Ázoz “̄ (Equations
Reducible to a Pair of Linear Equations in Two Variables) :

E§ “™ Ã™yN˛∫mÁı Nz̨  ÆÏS™ Nz̨  “¬ N˛y YYÁ| N˛∫ıTz \Áz ∫{uQN˛ å“yÊ “{ ú∫ãoÏ GuYo üuoÀsÁúå
tΩƒÁ∫Á Gã“z ∫{uQN˛ Ã™yN˛∫mÁı ™ı ¬VÏNw̨ o N˛∫ ÃN˛oz “{@

GtÁ“∫m-12.  uå©å Ã™yN˛∫mÁı N˛Á ÆÏS™ “¬ N˛yu\L@
2 3
x y

+  = 13

5 4
x y

−  = -2

“¬ : utÆz “ÏL Ã™yN˛∫mÁı Nz̨  ÆÏS™ N˛Áz ÜÆÁå Ãz tzuQL@ Æz ∫{uQN˛ Ã™yN˛∫m å“yÊ “{@ (MÆÁı?)
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2
1
x

⎛ ⎞
⎜ ⎟
⎝ ⎠

 + 3
1
y

⎛ ⎞
⎜ ⎟
⎝ ⎠

 = 13   (1)

5
1
x

⎛ ⎞
⎜ ⎟
⎝ ⎠

 - 4
1
y

⎛ ⎞
⎜ ⎟
⎝ ⎠

 = -2   (2)

Æut “™  1x  = p  EÁ{∫ 
1
y  = q, üuoÀsÁuúo N˛∫oz “{, oÁz “™ı uå©å ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ üÁõo “ÁzoÁ “{:

2p + 3q = 13   (3)

5p -  4q = -2   (4)

q  Nz̨  TÏmÁÊN˛ 3  EÁ{∫ 4  “̄ EÁ{∫ GåN˛Á ¬.Ã.E. 12 “{@ uƒ¬Ázúå útΩáuo N˛Á GúÆÁzT N˛∫oz “ÏÆz,

Ã™yN˛∫m (3) × 4 8p + 12q = 52

Ã™yN˛∫m (4) × 3 15p - 12q = -6     'q' Nz̨  útÁı Nz̨  uƒú∫yo uYã“ “{, Eo: “™ tÁz Ã™yN˛∫mÁı N˛Á
23p= 46                ÆÁzT N˛∫oz “{@)

p = 
46
23  = 2

p N˛Á ™Áå Ã™yN˛∫m (3) ™ı ∫Qåz ú∫
2(2) +3q = 13
3q = 13 - 4 = 9

q = 
9
3  = 3

uN˛ãoÏ,  1
x  = p = 2 ⇒ x = 

1
2

1
y  = q = 3 ⇒ y = 

1
3

GtÁ“∫m-13. N˛uƒoÁ åz GÃNz̨  V∫ ™ı EÁ{∫ 2 N˛™∫z §åÁåz N˛Á uå≈YÆ uN˛ÆÁ@ GÃåz _OXþa VWm
g_` Nz̨  §Á∫z ™ı úÓZoÁZ N˛y@ GÃz úoÁ Y¬Á uN˛  6 úÏª  EÁ{∫ 8 uÀfiÆÁÂ Æ“ N˛ÁÆ| 14 utåÁı ™ı úÓm|
N˛∫ ÃN˛oz “{@ uN˛ãoÏ ƒ“ FÃ N˛ÁÆ| N˛Áz Nz̨ ƒ¬ 10 utåÁı ™ı úÓm| N˛∫åÁ YÁ“oy “{@ \§ GÃåz Xþgar OJh
úÓZoÁZ N˛y, GÃz §oÁÆÁ TÆÁ uN˛ 8 úÏø  EÁ{∫ 12 uÀfiÆÁÂ FÃ N˛ÁÆ| N˛Áz 10 utå ™ı úÓm| N˛∫ ÃN˛oz
“{Ê@ rÁo N˛yu\L uN˛ Æut FÃ N˛ÁÆ| N˛Áz Nz̨ ƒ¬ 1 úÏª  EsƒÁ 1 Àfiy ENz̨ ¬z uN˛oåz utåÁı ™ı úÓm| N˛∫
ÃN˛oz “{Ê?

“¬ : ™Áå ¬yu\L, LN˛ EÁt™y tΩƒÁ∫Á N˛ÁÆ| úÓm| N˛∫åz Nz̨  u¬L u¬ÆÁ TÆÁ Ã™Æ = x utå@

SCERT TELA
NGANA



tÁz Y∫ ∫Á∆y Nz˛ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ 9 99 99 99 99 9
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LN˛ úÏø  tΩƒÁ∫Á 1 utå ™ı uN˛ÆÁ “ÏEÁ N˛ÁÆ| = 
1
x

™ÁåÁ uN˛  1 Àfiy tΩƒÁ∫Á N˛ÁÆ| úÓm| N˛∫åz Nz̨  u¬Æz u¬ÆÁ TÆÁ Ã™Æ = y  utå

1 uÀfi tΩƒÁ∫Á  1 utå ™ı uN˛ÆÁ TÆÁ N˛ÁÆ| = 
1
y

E§, 8 úÏø  EÁ{∫ 12  uÀfiÆÁÂ N˛ÁÆ| N˛Áz  10 utå ™ı úÓm| N˛∫ ÃN˛oz “̄@

Eo:, 8 úÏø  tΩƒÁ∫Á 1 utå ™ı uN˛ÆÁ TÆÁ N˛ÁÆ| = 
1

10 (1)

EÁ{∫ 8 úÏø  tΩƒÁ∫Á 1 utå ™ı uN˛ÆÁ TÆÁ N˛ÁÆ| 8 × 
1
x . = 

8
x

FÃy o∫“, 12  uÀfiÆÁı tΩƒÁ∫Á 1 utå ™ı uN˛ÆÁ TÆÁ N˛ÁÆ| 12 × 
1
y = 

12
y

1 utå ™ı 8 úÏø  EÁ{∫  12 uÀfiÆÁı tΩƒÁ∫Á uN˛ÆÁ TÆÁ N˛ÁÆ|    = 
8 12
x y

+ (2)

Ã™yN˛∫m (1) EÁ{∫ (2) N˛Áz Ã™yNw̨ o (equating) N˛∫åz ú∫, 
8 12 1

10x y
⎛ ⎞

+ =⎜ ⎟
⎝ ⎠

10 
8 12
x y

⎛ ⎞
+⎜ ⎟

⎝ ⎠
 = 1

80 120
x y

+  = 1   (3)

FÃ o∫“ 6 úÏª  EÁ{∫ 8 uÀfiÆÁÂ Æ“ N˛ÁÆ|  14 utå ™ı úÓm| N˛∫ ÃN˛oz “{@

6 úÏª  EÁ{∫ 8 uÀfiÆÁı tΩƒÁ∫Á 1utå ™ı uN˛ÆÁ TÆÁ N˛ÁÆ| = 
6 8 1

14x y
+ =

⇒ 14
6 8
x y

⎛ ⎞
+⎜ ⎟

⎝ ⎠
 = 1

84 112
x y

⎛ ⎞
+⎜ ⎟

⎝ ⎠
 = 1 (4)
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Ã™yN˛∫m (3) EÁ{∫ (4) N˛Á uå∫yqm N˛yu\L@ MÆÁ Æz ∫{uQN˛ Ã™yN˛∫m “{? FÃz “™ N{̨ Ãz “¬ N˛∫ıTz?

“™ Fã“z 1
x = u EÁ{∫ 

1
y  = v üuoÀsÁuúo N˛∫oz “ÏL ∫{uQN˛ Ã™yN˛∫mÁı ™ı úu∫ƒuo|o N˛∫ ÃN˛oz “{@

Ã™yN˛∫m (3) “ÁzoÁ “{ : 80u + 120v = 1   (5)

Ã™yN˛∫m (4) “ÁzoÁ “{ : 84u + 112v = 1   (6)

80 EÁ{∫ 84 N˛Á ¬ Ã (L.C.M.) 1680 “{@ uƒ¬Ázúå útΩáuo N˛Á GúÆÁzT N˛∫oz “ÏL,
Ã™yN˛∫m (3) × 21 (21 × 80)u + (21 × 120)v = 21

Ã™yN˛∫m (4) × 20 (20 × 84)u + (20 × 112)v = 20

1680u+2520v = 21

1680u+2240v = 20 u, N˛Á Ã™Áå uYã“ “{, Eo: VbÁFÆz
            (-)       (-)    (-)

280v = 1

v = 
1

280

Ã™yN˛∫m (5) ™ı üuoÀsÁuúo N˛∫åz ú∫, 80u + 120 × 
1

280  = 1

80u = 1 − 
3
7  = 

7 3
7
−

 = 
4
7

1

4 1 =   
7 80

×u
20

1 = 
140

Eo:, 1 úÏª  ENz̨ ¬Á FÃ N˛ÁÆ| N˛Áz 140 utåÁı ™ı úÓm| N˛∫ ÃN˛oÁ “{ EÁ{∫ 1 Àfiy ENz̨ ¬y FÃ
N˛ÁÆ| N˛Áz 280 utåÁı ™ı úÓm| N˛∫ ÃN˛oy “{@
GtÁ“∫m-14. LN˛ √ÆuMo 370  uN˛.™y. N˛y tÓ∫y NĮ̈ Z ∫z¬TÁ‰gy Ãz EÁ{∫ NĮ̈ Z tÓ∫y N˛Á∫ Ãz oÆ N˛∫oÁ
“{@ Æut ƒ“ 250 uN˛.™y. N˛y tÓ∫y ∫z¬TÁgy tΩƒÁ∫Á EÁ{∫ ∆z  N˛Á∫ Nz̨  tΩƒÁ∫Á oÆ N˛∫oÁ “{ o§ GÃz 4
Vlbz ¬Toz “̄@ uN˛ãoÏ Æut ƒ“  130 uN˛.™y. ∫z¬TÁgy tΩƒÁ∫Á EÁ{∫ ∆z  tÓ∫y N˛Á∫ tΩƒÁ∫Á oÆ N˛∫oÁ “{
o§ GÃz 18 u™åb EuáN˛ ¬Toz “{Ê@ ∫z¬TÁgy N˛Á ƒzT EÁ{∫ N˛Á∫ N˛Á ƒzT rÁo N˛yu\L@
“¬ :  ™ÁåÁ uN˛, ∫z¬TÁgy N˛Á ƒzT üuo VlbÁ x  uN˛.™y. “{@ N˛Á∫ N˛Á ƒzT üuo VlbÁ y uN˛.™y. “{@

“™ Æ“ ßy \Áåoz “{ uN˛ Ã™Æ  =

üs™ uÀsuo ™zÊ, ∫z¬TÁgy tΩƒÁ∫Á u¬ÆÁ TÆÁ Ã™Æ = 
250

x  Vlbz@

EÁ{∫ N˛Á∫ tΩƒÁ∫Á u¬ÆÁ TÆÁ Ã™Æ = 
120

y  Vlbz@

  tÓ∫y..
   ƒzT
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Eo:, NĮ̈ ¬ Ã™Æ  = ∫z¬TÁgy ™ı √Æoyo (spent) uN˛ÆÁ TÆÁ Ã™Æ + N˛Á∫ ™ı √Æoyo uN˛ÆÁ TÆÁ Ã™Æ

= 
250 120 + 

x y

uN˛ãoÏ, Ã¢˛∫ Nz̨  u¬L √Æoyo uN˛ÆÁ TÆÁ NĮ̈ ¬ Ã™Æ 4 Vlbz “{, Eo:

250 120 +  = 4
x y

125 60 +  = 2
x y →  (1)

úÏå:, \§ ƒ“ 120  uN˛.™y. N˛y tÓ∫y ∫z¬TÁgy tΩƒÁ∫Á EÁ{∫ ∆z  N˛Á∫ tΩƒÁ∫Á oÆ N˛∫oÁ “{,

130 uN˛.™y. N˛y tÓ∫y oÆ N˛∫åz Nz̨  u¬L ∫z¬TÁgy tΩƒÁ∫Á ¬TÁ Ã™Æ = 
130

x  Vlbz

(370 - 130) 240 uN˛.™y. tÓ∫y N˛Á∫ tΩƒÁ∫Á oÆ N˛∫åz Nz̨  u¬L ¬TÁ Ã™Æ = 
240

y  Vlbz.

NĮ̈ ¬ Ã™Æ = 
130 240 + 

x y

uN˛ãoÏ, utÆÁ TÆÁ “{ uN˛ Ã¢˛∫ N˛Á Ã™Æ 4 Vlbz 18  u™åb EsÁ|o,  184

3

60
10

Vlbz = 
34

10
 Vlbz@

Eo:,
130 240 43 +  = 

10x y   (2)

Ã™yN˛∫m (1) EÁ{∫ (2) ™zÊ  1
x  = a EÁ{∫ 

1
y  = b ∫Qåz ú∫

125a +  60b = 2   (3)
130a+  240b = 43/10   (4)

60 EÁ{∫ 240 N˛Á ¬ Ã (l.c.m.) 240 “{@ uƒ¬Ázúå útΩáuo N˛Á GúÆÁzT N˛∫åz ú∫,
Ã™yN˛∫m (3) × 4 500a+240b= 8

Ã™yN˛∫m (4) × 1 130a+240b = 
43
10  (Ã™Áå uYã“, Eo: VbÁFÆz)

  (-)    (-)     (-)

370a = 8 - 
43 80 43 37 =  = 
10 10 10

−
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a = 
37 1  
10 370

×

10

1 = 
100

a = 
1

100 , Ã™yN˛∫m (3) ™ı üuoÀsÁuúo N˛∫åz ú∫

125
5 1  

100
×

4

⎛ ⎞
⎜ ⎟
⎜ ⎟⎝ ⎠

 + 60b = 2

60b = 2 - 
5 8 5 3 =  = 
4 4 4

−

b = 
3 1  
4 60

×

20

1 = 
80

Eo:, a = 
1

100  EÁ{∫ b = 
1

80

FÃu¬L, 1 1 = 
100x  EÁ{∫ 

1 1 = 
80y

∴ x = 100 uN˛.™y./ VlbÁ EÁ{∫ y = 80 uN˛.™y./ VlbÁ
FÃu¬L, ∫z¬TÁgy N˛Á ƒzT 100 uN˛.™y./ VlbÁ “{ EÁ{∫ N˛Á∫ N˛Á ƒzT 80  uN˛.™y./ VlbÁ “{@

       E•ÆÁÃ - 4.3 - 4.3 - 4.3 - 4.3 - 4.3

uå©å Ã™yN˛∫mÁı Nz̨  ÆÏS™ ™ı Ãz ünÆzN˛ N˛Áz ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ ™ı ÃÊuqõo N˛∫oz “ÏL, “¬
N˛yu\L@

i)
5 1 + 

1 2x y− −  = 2 ii)  = 2+x y
xy

6 3 - 
1 2x y− −  = 1

−x y
xy  = 6

iii)
2 3 + 
x y  = 2 iv) 6x+3y = 6xy

4 9 - 
x y  = −1 2x + 4y = 5xy

v)
5 2 - 

x y x y+ −  = −1 vi)
2 3 + 
x y  = 13
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15 7 + 
x y x y+ −  = 10 \“ÁÂ x≠0, y≠0

5 4 - 
x y  = -2 \“ÁÂ x≠0, y≠0

vii)
10 2 + 

x y x y+ −  = 4 viii)
1 1 3 +  = 

3 3 4x y x y+ −

15 5 - 
x y x y+ −  = -2 ( )

1 1 1 -  = 
2 3 2(3 ) 8x y x y

−
+ −

2. uå©å Ã™ÀÆÁEÁzÊ N˛Áz Ã™yN˛∫mÁı Nz̨  ÆÏS™ \{Ãz ÃÓuYo N˛yu\L EÁ{∫ otão∫ FåNz̨  “¬ rÁo N˛yu\L@
i. LN˛ åÁƒ åty N y̨ áÁ∫Á Nz̨  üuoNǪ́ ¬ 30 uN˛.™y. EÁ{∫ áÁ∫Á Nz̨  ÃÁs 44 uN˛.™y. N˛y tÓ∫y 10 VlbÁı ™ı oÆ N˛∫oy

“{@ ƒ“ 13 Vlbz ™ı, áÁ∫Á Nz̨  üuoNǪ́¬ 40 uN˛.™y.EÁ{∫ áÁ∫Á Nz̨  ÃÁs 55 uN˛.™y. \Á ÃN˛oy “{@ üƒÁ“ (stream)
N˛Á ƒzT EÁ{∫ uå≈Y¬ úÁåy ™ı åÁƒ Nz̨  ƒzT N˛Á uåáÁ|∫m N˛yu\L@

ii. ∫“y™ GÃNz̨  V∫ oN˛ N˛y 600 uN˛.™y. N˛y tÓ∫y NĮ̈ Z ∫z¬TÁgy Ãz EÁ{∫ NĮ̈ Z N˛Á∫ Ãz oÆ N˛∫oÁ
“{@ Æut ƒ“ 120 uN˛.™y. ∫z¬TÁgy tΩƒÁ∫Á EÁ{∫ ∆z  tÓ∫y N˛Á∫ tΩƒÁ∫Á oÆ N˛∫oÁ “{ oÁz ÆÁfiÁ
8 Vlbz N˛y ∫“oy “{@ Æut ƒ“ 200 uN˛.™y. ∫z¬TÁgy Ãz EÁ{∫ ∆z  N˛Á∫ Ãz \ÁoÁ “{ oÁz GÃz
20 u™åb EuáN˛ ¬Toz “{Ê@ ∫z¬TÁgy EÁ{∫ N˛Á∫ N˛Á ƒzT rÁo N˛yu\L@

iii. 2 uÀfiÆÁÂ EÁ{∫ 5 úÏø  FN˛bΩeÁ LN˛ N˛ÃytÁ N˛Á∫y (embroidary) N˛Á∫y N˛Á N˛ÁÆ| 4 utå ™ı úÓm| N˛∫
ÃN˛oz “{Ê@ \§ uN˛ 3 uÀfiÆÁÂ EÁ{∫ 6 úÏª  GÃ N˛ÁÆ| N˛Áz 3 utå ™ı úÓm| N˛∫ ÃN˛oz “{Ê@ ƒ“ N˛ÁÆ| úÓm|
N˛∫åz Nz̨  u¬L LN˛ ENz̨ ¬y Àfiy EÁ{∫ LN˛ ENz̨ ¬z úÏª  N˛Áz uN˛oåÁ Ã™Æ ¬TzTÁ?

               ƒ{N˛u¡úN˛ E•ÆÁÃ (Optional Exercise)
[Æ“ E•ÆÁÃ ú∫yqÁ Nz̨  u¬L å“yÊ “{@]

1. uå©å Ã™yN˛∫mÁı N˛Áz “¬ N˛yu\L@

(i)
2  + x y
a b  = 2 (ii)

1 1 + 
2 3

x y+ −
 = 8

 - x y
a b  = 4

1 1 + 
3 2

x y− +
 = 9

(iii)  + 
7 3
x y

 = 5 (iv) 3  + 2  = 3x y

 - 
2 9
x y

 = 6 5  + 3  = 3x y

(v)  - ax by
b a  = a + b (vi) 2x + 3y = 17

ax - by = 2ab 2x+2 - 3y+1 = 5
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N˛qÁ-X -X -X -X -X Tumo1 0 41 0 41 0 41 0 41 0 4
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2. \ÊoÏEÁzÊ N˛Áz uN˛Ãy üÆÁzT ™ı ÃPoy Ãz uåÆu™o EÁ“Á∫ ú∫ ∫QÁ \ÁoÁ “{@ ünÆzN˛ \ãoÏ N˛Áz tÓÃ∫z ƒÀoÏEÁzÊ Ãz 20
T¿Á. üÁzbyå EÁ{∫ 6 T¿Á. ƒÃÁ (fat) üÁõo “ÁzåÁ YÁu“L@ üÆÁzT∆Á¬Á üu§uár  (laboratory technicians) åz tÁz
EÁ“Á∫[Æ u™»m A EÁ{∫ B Q∫ytz@ u™»m A ™ı 10% üÁzbyå EÁ{∫ 6% ƒÃÁ “{@ u™»m B ™ı 20%  üÁzbyå EÁ{∫  2%
ƒÃÁ “{@ ünÆzN˛ u™»m N z̨ uN˛oåz T¿Á™ GúÆÁzT ™ı ¬ÁåÁ YÁu“L@

          “™åz MÆÁ YYÁ| N˛y:
1. tÁz Ã™Áå Y∫Áı ™ı, tÁz ∫{uQN˛ Ã™yN˛∫m, tΩuƒ-Y∫yÆ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ N˛“¬ÁoÁ “{@

a1x + b1y + c1 = 0 (a1
2 + b1

2 ≠ 0)
a2x + b2y + c2 = 0 (a2

2 + b2
2 ≠ 0)

\“ÁÂ a1, a2, b1, b2, c1, c2 ƒÁÀouƒN˛ ÃÊPÆÁLÂ “{Ê@
2. uƒuƒá útΩáuoÆÁı N˛Á GúÆÁzT N˛∫oz “ÏL tΩuƒ-Y∫yÆ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ “¬ uN˛ÆÁ \Á

ÃN˛oÁ “{@
3. tΩuƒ-Y∫yÆ ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ N˛Á EÁ¬zQ, tÁz ∫zQÁEÁzÊ tΩƒÁ∫Á uåtz|u∆o “ÁzoÁ “{@

i. Æut ∫zQÁLÂ uN˛Ãy u§ãtÏ ú∫ üuoXZzt N˛∫oy “{ o§ tÁz Ã™yN˛∫mÁı N˛Á EtΩuƒoyÆ (unique)
“¬ ƒ“ u§ãtÏ ∫“oÁ “{@ LzÃy uÀsuo ™ı, Ã™yN˛∫mÁı N˛Á ÆÏS™ ÃÏÃÊTo ∫“oÁ “{@

ii. Æut ∫zQÁLÂ ÃÊúÁoy “Áz, o§ Ã™yN˛∫mÁı Nz̨  Eåão “¬ ∫“oz “{ ∫zQÁ ú∫ uÀso ünÆzN˛ u§ãtÏ
N˛Á “¬ ∫“oÁ “{@ LzÃy uÀsuo ™ı ∫zQÁEÁzÊ N˛Á ÆÏS™ uåß|∫ ∫“oÁ “{@

iii. Æut ∫zQÁLÂ Ã™ÁåÁão∫ “Áz o§ Ã™yN˛∫mÁı Nz̨  ÆÏS™ N˛Á N˛ÁzF| “¬ å“yÊ ∫“oÁ@ LzÃy uÀsuo ™ı
Ã™yN˛∫mÁı N˛Á ÆÏS™ EÃÊTo ∫“oÁ “{@

4. “™åz ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ N˛Á˛ “¬ rÁo N˛∫åz Nz̨  u¬L uå©å útΩáuoÆÁı N˛y YYÁ| N˛y@
i. üuoøú (Model) útΩáuo ii. EÁ¬zQyÆ útΩáuo
iii. §y\TumoyÆ útΩáuoÆÁÂ :- üuoÀsÁúåÁ útΩáuo EÁ{∫ uƒ¬Ázúå útΩáuo

5. Ã™yN˛∫mÁı N˛y ümÁ¬y Nz̨  üN˛Á∫ (nature) EÁ{∫ TÏmÁÊN˛Áz (co-efficients) Nz̨  §yY ÃÊ§Êá ∫“oÁ “{@

i. Æut 1 1

2 2

  a b
a b

≠  o§ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ ÃÏÃÊTo ∫“oÁ “{@

ii. Æut 1 1 1

2 2 2

=   a b c
a b c

≠ o§ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ EÃÊTo ∫“oÁ “{@

iii. Æut 1 1 1

2 2 2

 =   = a b c
a b c o§ ∫{uQN˛ Ã™yN˛∫mÁı N˛Á ÆÏS™ ÃÏÃÊTo EÁ{∫ uåß|∫ ∫“oÁ “{@

6. LzÃy uƒuƒá uÀsuoÆÁÂ “{ \Áz TumoyÆ øú ™ı tÁz Ã™yN˛∫mÁı tΩƒÁ∫Á üÁ∫Êß ™ı \Áz ∫{uQN˛ å“yÊ “{, uåtz|u∆o
N˛∫ ÃN˛oz “{Ê@ uN˛ãoÏ “™ Gã“z §t¬ ÃN˛oz “{Ê oÁuN˛ ƒ“ ∫{uQN˛ Ã™yN˛∫mÁı Nz̨  ÆÏS™ ¬VÏNw̨ o “Ázoz “{@

üÀoÁuƒo úu∫ÆÁz\åÁ
t{uåN˛ \yƒå N˛y VbåÁEÁı Ãz ∫{uQN˛ Ã™yN˛∫mÁı Nz˛ ÆÏS™Áı N˛Áz o{ÆÁ∫ N˛∫ GÃz EÁ∫zQ
tΩƒÁ∫Á “¬ N˛yu\L @
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