
3.1  3.1  3.1  3.1  3.1  üÀoÁƒåÁ
~hþnXr`m| Ho$ ~mao _| h_Zo Zdr H$úmm _| nT>m Wm& A~ h_ CZHo$ ~mao _| A{YH$
OmZH$mar àmá H$a|Jo& “™ tÁz uÀsuoÆÁı N˛Á uå∫yqm N˛∫oz “̄@

1. LN˛ §TyYz ™ı ¢Ǫ́ ¬Áı N˛y MÆÁ∫y ufißÏ\ Nz̨  EÁN˛Á∫ ™zÊ “{@ Ã§Ãz §‰gy ßÏ\Á, Ã§Ãz ZÁzby ßÏ\Á
Nz̨  oyå TÏmÁ “{ EÁ{∫ Ã§Ãz ZÁzby ßÏ\Á, oyÃ∫y ßÏ\Á Ãz tÁz  FN˛ÁF| N˛™ “{@ ™ÁåÁ uN˛ Ã§Ãz
ZÁzby ßÏ\Á N˛y ¬©§ÁF| P Ãz uåøuúo “Ázoy “{ oÁz P Nz̨  útÁı ™ı ufißÏ\ N˛Á úu∫™Áú MÆÁ “ÁzTÁ?

Hú∫ N˛y uÀsuoÆÁı ™zÊ, ünÆzN˛ N˛så ™ı NĮ̈ Z ErÁo “{@ üs™ uÀsuo ™ı, ™ÜÆ ßÏ\Á ‘P’
FN˛ÁFÆÁÂ ty TF| “{@

MÆÁıuN˛˛, ufißÏ\ N˛Á úu∫™Áú = Ãßy ßÏ\ÁEÁzÊ N˛Á ÆÁzT

úu∫™Áú =  P + 3P + P + 2
= 5P + 2

2. LN˛ EÁÆÁoÁN˛Á∫ ßÁz\å N˛q N˛y ¬©§ÁF|, GÃN˛y YÁ{‰gÁF| N˛Á tÏTÏåÁ “{@ ™ÁåÁ uN˛ N˛q N˛y
YÁ{‰gÁF| x “{@ x Nz̨  útÁı ™zÊ N˛q Nz̨  ¢˛∆| N˛Á qzfi¢˛¬ MÆÁ “ÁzTÁ? FÃ  uÀsuo ™ı ¬©§ÁF|
GÃNz̨  YÁ{‰gÁF| N˛y tÏTÏåy ty “{@
Eo: Æut YÁ{‰gÁF| = x “Áz oÁz ¬©§ÁF| = 2x  “ÁzTy
EÁÆo N˛Á qzfi¢˛¬ = lb

 = (2x) (x)
          qzfi¢˛¬    =  2 x2

\{Ãz uN˛ EÁú \Áåoz “{Ê, ufißÏ\ N˛Á úu∫™Áú 5P + 2 EÁ{∫ EÁÆo N˛Á qzfi¢˛¬ 2x2  Æ“ ußãå VÁoÁÊN˛
Nz̨  §“Ïúty Nz̨  øú ™ı “{@
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3.2  3.2  3.2  3.2  3.2  §“Ïúty MÆÁ “{?
§“Ïúty LN˛ §y\TumoyÆ √ÆÊ\N˛ “{ \Áz uÀs∫ÁÊN˛ EÁ{∫ Y∫ ∫Áu∆ÆÁı Ãz §åoÁ “{@ TÏmÁÊN˛Áı N˛y

ÃÊuN¿̨ ÆÁ YÁ∫Áı ú∫ “Ázoy “{ \Áz EJ mÁn™N˛ úÓmÁ̇N˛Áı Nz̨  VÁoÁÊN˛ Nz̨  uƒuƒá VÁoÁÊN˛ÁÊz ™ı §‰jÁ ÃN˛oz “{@
GtÁ“∫m Nz̨  u¬L, 2x + 5, 3x2  + 5x + 6, - 5y, x3 Æz NĮ̈ Z §“Ïúty “{Ê@

 3
2

1 1 1, , , 3
12

x
x yx −

 EÁut, Æz §“Ïúty å“yÊ “Ê{@

Æ“ N˛yu\L@

uå©å ™ı Ãz N˛Á{åÃy §“Ïúty “{ EÁ{∫ N˛Á{åÃy å“yÊ “{, uåu≈Yo N˛yu\L@ N˛Á∫mÁı N˛Áz §oÁFL@

(i)  2x3 (ii) 
1

1x− (iii)  2 14
7

z +  (iv) 2 2 2m m− + (v)  2 1P− +

3.2.13.2.13.2.13.2.13.2.1      §“Ïúty N˛Á VÁoÁÊN˛ (Degree of a Polynomial)
À™∫m N˛yu\L, Æut  p(x), x ™ı §“Ïúty “{, o§ x Nz̨  GXYo™ VÁoÁÊN˛ N˛Áz §“Ïúty p(x) N˛Á

VÁoÁÊN˛ N˛“oz “{Ê@ GtÁ“∫m Nz̨  u¬L, Y∫ x ™ı §“Ïúty 3x + 5 “{@ FÃN˛Á VÁoÁÊN˛ 1 “{ EÁ{∫ FÃz ∫{uQN˛

§“Ïúty N˛“oz “{Ê@ 5x, 2 5y+  , 
1
3 P, m + 1 EÁut, Æz NĮ̈ Z ∫{uQN˛ §“Ïúty tΩuƒVÁoyÆ §“Ïúty “{Ê@

VÁoÁÊN˛ 2  N˛y §“Ïúty tΩuƒVÁoyÆ §“Ïúty N˛“¬Áoy “{@ \{Ãz x2 + 5x +4 Æ“ Y∫ x ™ı

tΩuƒVÁoyÆ §“Ïúty “{@ 2x2 + 3x - 
1
2 , p2 -1, 3 – z – z2, y2 - 3

y
 + 2  Æz NĮ̈ Z tΩuƒVÁoyÆ §“Ïúty Nz̨

GtÁ“∫m “{Ê@
√ÆÊ\N˛ 5x3–4x2+x–1 Æ“ x Y∫ ™ı owoyÆ VÁoÁÊN˛ N˛y §“Ïúty “{@ EÁ{∫ FÃz VåyÆ §“Ïúty

N˛“oz “{Ê@ VåyÆ §“Ïúty Nz̨  NĮ̈ Z GtÁ“∫m 2 – x3, p3, 3 – 2 –  + 5 “̄@

     üÆnå N˛yu\L@

útÁı N˛y uƒußãå ÃÊPÆÁEÁzÊ Nz̨  ÃÁs 3 tΩuƒVÁoyÆ, VåyÆ EÁ{∫ 2 ∫{uQN˛ §“Ïúty u¬uQL@

“™ uN˛Ãy ßy VÁoÁÊN˛ N˛y §“Ïúty u¬Q ÃN˛oz “{Ê@ 7 u 6–
3
2 u 4 + 4 u 2 – 8   Æ“ 6 VÁoÁÊN˛ N˛y

EÁ{∫ x10 – 3x8 + 4x5 + 2x2 -1 Æ“ 10 VÁoÁÊN˛ N˛y §“Ïúty “{@
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“™ x Y∫ ™ı n VÁoÁÊN˛ N˛y §“Ïúty u¬Q ÃN˛oz “{ \“ÁÂ n LN˛ üÁNw̨ uoN˛ ÃÊPÆÁ “{@
ÃÁ™ÁãÆo:, “™ N˛“oz “{Ê

p(x) = a0 x
n + a1 x

n-1 + a2 x
n-2 + …….. + an-1 x +an Æ“ nth VÁoÁÊN˛ N˛y §“Ïúty “{ \“ÁÂ

a0, a1, a2….. an-1, an ƒÁÀouƒN˛ TÏmÁÊN˛ “{ EÁ{∫ a0 ≠  0

GtÁ“∫m Nz̨  u¬L, üs™ VÁoÁÊN˛ N˛y LN˛ Y∫ x ™ı §“Ïúty N˛Á ÃÁ™ÁãÆ øú ax+b ∫“oÁ “{ \“ÁÂ
a EÁ{∫ b ƒÁÀouƒN˛ ÃÊPÆÁLÂ “{Ê EÁ{∫ a  ≠ 0.

      üÆnå N˛yu\L@

  1. ÃÁ™ÁãÆ øú ™ı x Y∫ ™ı VåyÆ EÁ{∫ tΩuƒVÁoyÆ §“Ïúty u¬uQÆz@

  2. n VÁoÁÊN˛ N˛y ÃÁ™ÁãÆ §“Ïúty q(z) u¬uQL u\ÃNz̨  TÏmÁÊN˛ b0...bn “{@ b0...bn ú∫ üuo§Êá MÆÁ
“{?

3.2.2 3.2.2 3.2.2 3.2.2 3.2.2 §“Ïúty N˛Á ™Áå (Value of a Polynomial)
E§ ™Áå ¬yu\Æz, §“Ïúty  p(x) = x2 – 2x – 3;  uN˛Ãy ßy u§ãtÏ (point) Nz̨  u¬L GÃN˛Á ™Áå

MÆÁ “{? \{Ãz, x = 1 Nz̨  u¬L MÆÁ ™Áå “{? §“Ïúty ™ı  x = 1 ∫Qåz ú∫, “™ı üÁõo “ÁzoÁ “{, p(1) =
(1)2 – 2(1) – 3 = –4. Eo:, utÆz TÆz §“Ïúty x Nz̨  ÀsÁå ú∫ 1 ∫Qåz ú∫ ™Áå – 4 üÁõo “ÏEÁ@ Æ“y
™Áå, §“Ïúty x2 – 2x – 3 N˛Á  x = 1 Nz̨  u¬L “{@

FÃy üN˛Á∫   p(0) = 3 Æ“ x = 0  Nz̨  u¬L p(x) N˛Á ™Áå “{@
o§  p(x) ™ı x Nz̨  ÀsÁå ú∫ k ∫Qåz ú∫ üÁõo “ÏEÁ ™Áå,  x  = k Nz̨  u¬L p(x) N˛Á ™Áå ∫“oÁ

“{ EÁ{∫ FÃz p(k) tΩƒÁ∫Á uåtz|u∆o N˛∫oz “{Ê@

Æ“ N˛yu\L@

(i) Æut p(x) = x2 – 5x – 6,   p(1), p(2), p(3), p(0), p(–1), p(–2), p(–3) Nz̨  ™Áå rÁo N˛yu\L@

(ii) Æut p(m) = m2 – 3m + 1, p(1) EÁ{∫ p(–1) Nz̨  ™Áå rÁo N˛yu\L@

3.2.33.2.33.2.33.2.33.2.3      §“Ïúty Nz̨  ∆ÓãÆ (Zeroes of a Polynomial)
x = 3, –1 EÁ{∫ 2 Nz̨  u¬L p(x)  =  x2 – 2x – 3 Nz̨  ™Áå MÆÁ “{?
p(3)  =  (3)2 – 2(3) – 3 = 9 – 6 – 3 = 0

p(-1) =  (–1)2 – 2(–1) – 3 = 1 + 2 – 3 = 0

   EÁ{∫ p(2)  =  (2)2 – 2(2) – 3 = 4 – 4 – 3 = –3
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“™ tzQoz “{Ê uN˛ p(3) = 0 EÁ{∫ p(-1) = 0. Æ“ u§ãtÏ  x = 3 EÁ{∫ x = –1, Æ“ÁÂ 3 osÁ –1
§“Ïúty p(x) = x2 – 2x -3 Nz̨  ∆ÓãÆ N˛“¬Áoz “{Ê@

 p(x) N˛Á ∆ÓãÆ,  2 å“yÊ “{ @ MÆÁıuN˛  p(2) ≠  0

üÁÆ:, ƒÁÀouƒN˛ ÃÊPÆÁ k, §“Ïúty p(x) N˛Á ∆ÓãÆ N˛“¬Áoy “{ Æut  p(k) = 0.

Æ“ N˛yu\L@

(i) ™ÁåÁ uN˛ p(x) = x2 – 4x + 3,  p(0),  p(1), p(2), p(3) Nz̨  ™Áå rÁo N˛yu\L EÁ{∫ §“Ïúty
p(x) N z̨̨  ∆ÓãÆÁı N˛Áz üÁõo N˛yu\L@

(ii) §“Ïúty x2 – 9 Nz̨  ∆ÓãÆ -3 EÁ{∫ 3 “{ ÆÁ å“yÊ N˛y \ÁÂY N˛yu\L@

               E•ÆÁÃ - 3.1 - 3.1 - 3.1 - 3.1 - 3.1

1. Æut p(x) = 5x7 – 6x5 + 7x-6, rÁo N˛yu\L

(i) x5 N˛Á TÏmÁÊN˛ (ii) p(x) N˛Á VÁoÁÊN˛ (iii) uÀs∫ út

2. uå©å N˛såÁı ™ı Ãz N˛Á{åÃz Ã“y “{ EÁ{∫ N˛Á{åÃz T¬o “{, Àú…b N˛yu\L@ EÁúNz̨  YÆå Nz̨  u¬L
N˛Á∫m §oÁFL@

(i) §“Ïúty  2 x2– 3x + 1 N˛Á VÁoÁÊN˛ 2   “{@

(ii) §“Ïúty p(x) = 3x3 – 4x2 + 5x + 7 ™ı x2  N˛Á TÏmÁÊN˛ 2 “{@

(iii) uÀs∫ út N˛Á VÁoÁÊN˛ §“Ïúty “{@

(iv)  2

1
5 6x x− +   tΩuƒVÁoyÆ §“Ïúty “{@

(v) §“Ïúty N˛Á VÁoÁÊN˛, FÃNz̨  útÁı N˛y ÃÊPÆÁ Ãz LN˛ EuáN˛ ∫“oÁ “{@

3. Æut p(t) = t3 – 1, oÁz p(1), p(–1), p(0), p(2), p(–2) Nz̨  ™Áå rÁo N˛yu\L@

4. §“Ïúty  x4 – 16 Nz̨  ∆ÓãÆ –2 EÁ{∫ 2 “{ ÆÁ å“Î N˛y \ÁÂY N˛yu\L@

5. §“Ïúty p(x) Nz̨  ∆ÓãÆ 3 EÁ{∫ –2 “{ ÆÁ å“yÊ N˛y \ÁÂY N˛yu\L@  \§ p(x) =  x2 – x – 6.
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3.3 3.3 3.3 3.3 3.3 §“ÏútÁı N˛y GúÆÁzuToÁ :
∫{uQN˛ §“Ïúty Nz̨  ∆ÓãÆ N{̨ Ãz rÁo N˛∫oz “{Ê, Æ“ EÁúåz ú“¬z “y ú‰jÁ “{@

 \{Ãz - Æut  p(x) = 2x + 5 N˛Á ∆ÓãÆ  k  “Áz o§ p(k) =0 EsÁ|o 2k +5 = 0 i.e., k = 
5

2
−

ÃÁ™ÁãÆo:, Æut p(x) = ax+b, a ≠ 0 N˛Á ∆ÓãÆ k “{

o§  p(k) = ak + b = 0,

i.e.,  k = 
b

a
−

,  EsƒÁ ∫{uQN˛ §“Ïúty ax + b N˛Á ∆ÓãÆ 
b

a
−

 “{@

FÃo∫“, ∫{uQN˛ §“Ïúty Nz̨  ∆ÓãÆÁÊN˛Áı N˛Á ÃÊ§Êá GÃNz̨  TÏmÁÊN˛ÁzÊ Nz̨  ÃÁs “{ u\Ã™ı uÀs∫ út
Ãu©™u¬o “{@

3.4 3.4 3.4 3.4 3.4 §“Ïúty Nz̨  ∆ÓãÆÁı N˛Á [ÆÁu™oyÆ Es| (Geometrical Meaning of the Zeroes of a Polynomial):
“™ \Áåoz “{ uN˛ ƒÁÀouƒN˛ ÃÊPÆÁ  k, §“Ïúty p(x) N˛Á ∆ÓãÆ ∫“oy “{,  p(k) = 0 @  E§ “™ ∫{uQN˛
EÁ{∫ tΩuƒVÁoyÆ §“ÏúutÆÁı N˛Á EÁ¬zQyÆ (graphical) uYfim EÁ{∫ GåNz̨  ∆ÓãÆÁı N˛Á [ÆÁu™oyÆ Es|
tzQoz “{@

3.4.1. 3.4.1. 3.4.1. 3.4.1. 3.4.1. ∫{uQN˛ §“Ïúty N˛Á EÁ¬zQyÆ uYfim (Graphical Representation of a Linear Polynomial)

Ãƒ|üs™ ∫{uQN˛ §“Ïúty  ax + b, a ≠ 0 Nz̨  §Á∫z ™ı ÃÁzYoz “{Ê@ EÁúåz åÁ{ƒyÊ N˛qÁ ™ı ú‰jÁ “{ uN˛ y =
ax + b N˛Á EÁ¬zQ LN˛ Ã∫¬ ∫zQÁ ∫“oy “{@ \{Ãz, y = 2x + 3 N˛Á EÁ¬zQ LN˛ Ã∫¬ ∫zQÁ ∫“oy “{
\Áz Y-Eq N˛Áz (0, 3) ú∫ üuoXZzt N˛∫oy “{Ê@ Æ“ Få u§ÊtÏEÁı (–2, –1) EÁ{∫  (2, 7) Ãz ßy TÏ\∫oy “̄@

ÃÁ∫my 3.1

x –2 0 2

y = 2x + 3 –1 3 7

(x, y) (–2, –1) (0, 3) (2, 7)
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EÁ¬zQ ™ı EÁú tzQ ÃN˛oz “Ê{ uN˛ y
= 2x+3 N˛Á EÁ¬zQ               X-Eq N˛Áz
x = –1 EÁ{∫ x = –2,  Nz̨  §yY ™ı üuoXZzt

N˛∫oÁ “{, EsÁ|o u§ãtÏ 3 , 0
2
−⎛ ⎞

⎜ ⎟⎝ ⎠  ú∫@

ú∫ãoÏ x = 
3

2
−

 Æ“ §“Ïúty 2x + 3.  N˛Á

∆ÓãÆ ßy “{ @ FÃ o∫“, §“Ïúty 2x + 3 N˛Á
∆ÓãÆ, GÃ u§ãtÏ N˛Á x-uåtz|∆ÁÊN˛ ∫“oÁ “{
\“ÁÂ y = 2x + 3  N˛Á EÁ¬zQ X-Eq N˛Áz
N˛ÁboÁ “{@

Æ“ N˛yu\L@

(i) y = 2x + 5, (ii) y = 2x – 5, (iii) y = 2x Nz̨  EÁ¬zQ §åÁFL EÁ{∫ x- Eq ú∫ üuoXZzt u§ãtÏ
rÁo N˛yu\L@ MÆÁ Få u§ãtÏEÁzÊ Nz̨  x- uåtz|∆ÁÊN˛, GÃ §“Ïúty Nz̨  ∆ÓãÆ ßy “{?

ÃÁ™ÁãÆo:, ∫{uQN˛ §“Ïúty ax + b, a ≠  0, Nz̨  u¬L, y = ax + b N˛Á EÁ¬zQ LN˛ Ã∫¬ ∫zQÁ

∫“oÁ “{ \Áz X- Eq N˛Áz Nz̨ ƒ¬ LN˛ u§ãtÏ, ,b
a

⎛ ⎞− ⎟⎜ ⎟⎜ ⎟⎟⎜⎝ ⎠  ú∫ üuoXZzt N˛∫oÁ “{@

FÃu¬L ∫{uQN˛ §“Ïúty ax + b, a ≠ 0, N˛Áz ƒÁÀoƒ ™ı LN˛ ∆ÓãÆ ∫“oÁ “{ EÁ{∫ ƒ“, GÃ u§ãtÏ
N˛Á x- uåtz|∆ÁÊN˛ ∫“oÁ “{ \“ÁÂ  y = ax + b N˛Á EÁ¬zQ X-Eq N˛Áz N˛ÁboÁ “{@ `h H$Q>mZ {~ÝXþ Omo

gac aoIm X - Aúm H$m {~ÝXþ ,b
a
−  hmoJm

3.4.2. 3.4.2. 3.4.2. 3.4.2. 3.4.2. tΩuƒVÁoyÆ §“Ïúty N˛Á EÁ¬zQyÆ uYfim (Graphical Representation of a Quadratic Polynomial):

E§, “™ tΩuƒVÁoyÆ §“Ïúty Nz̨  ∆ÓãÆ N˛Á [ÆÁu™oyÆ Es| tzQoz “{@ ™ÁåÁ uN˛ tΩuƒVÁoyÆ §“Ïúty
x2 – 3x – 4 “{@ E§ “™ tzQoz “̄ uN˛ y = x2 – 3x – 4  N˛Á EÁ¬zQ N{̨ ÃÁ ∫“oÁ “̄@ ÃÁ∫my 3.2 ™z utÆz
TÆz, NĮ̈ Z x Nz̨  ™ÁåÁı Nz̨  EåÏÃÁ∫  y = x2 – 3x – 4 Nz̨  u¬L NĮ̈ Z y Nz̨  ™ÁåÁı N˛y ÃÓYy u¬Qoz “{@

ÃÁ∫my 3.2

x – 2 – 1 0 1 2 3   4 5

y = x2 – 3x – 4 6 0 – 4 – 6 – 6 – 4   0 6

(x, y) (– 2, 6) (– 1, 0) (0, –4) (1, – 6) (2, – 6) (3, – 4) (4, 0) (5, 6)

1

2

3

4

5

6

7

-1-1

-2-2

-3-3

-4-4

-5

-6

-7

0
1 2 3 4 5 6 7-2-3-4-5-6

X' X
-7

Y

Y'

(-2, -1)

3 ,0
2

−⎛ ⎞
⎜ ⎟⎝ ⎠

(0, 3)

(2, 7)
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Hú∫ N˛y ÃÓYy Nz̨  EåÏÃÁ∫ “™ EÁ¬zQ úfi ú∫ u§ãtÏEÁzÊ N˛Á ÀsÁå uåáÁ|u∫o N˛∫oz “{Ê  EÁ{∫
EÁ¬ zQ §åÁo z “ { @ MÆÁ FÃ t Ω uƒVÁoyÆ §“ Ïúty
y = x2 – 3x – 4  N˛Á EÁ¬zQ Ã∫¬ ∫zQÁ “{? Eo: uN˛Ãy ßy tΩuƒVÁoyÆ §“Ïúty  ax2 + bx + c,  a ≠ 0
N˛Á EÁ¬zQ @  Æ“  EÁN˛Á∫ N˛Á ƒN¿̨  “{@ Æ“ X- Eq N˛Áz tÁz u§ãtÏEÁzÊ ú∫ N˛ÁboÁ “{ EsƒÁ åyYz
N˛y EÁz∫  \{Ãz QÏ¬oÁ “{@ Æ“,     a > 0 EsƒÁ a <
0 ú∫ uåß|∫  ∫“oÁ “{@ (LzÃz EÁN˛Á∫ Nz̨  ƒN¿̨ Áı N˛Áz
ú∫ƒ¬Æ (parabola) N˛“oz “̄@

Cnamoº$ Vm{cH$m go h‘ ¶h XoIVo h¡ {H$  -1
EÁ{∫ 4, tΩuƒVÁoyÆ §“Ïúty Nz̨  ∆ÓãÆ “{ & AmcoI go ¶h
{gÜX hmoVm ho¡ H$s, –1 EÁ{∫ 4 X- Eq Ho$ à{VÀN>oXH$
{~ÝXþ nadc¶ H$mo X- Eq na H$mQ>Vm h¡&  tΩuƒVÁoyÆ
§“Ïúty x2 – 3x – 4 Nz̨  ∆ÓãÆ, GÃ u§ãtÏEÁzÊ Nz̨  x-
uåtz|∆ÁÊN˛ ∫“oz “{ \“ÁÂ  y = x2 – 3x – 4 N˛Á EÁ¬zQ X-
Eq N˛Áz N˛ÁboÁ “{@ ~hþnXr P(x) = y = 3x2 – 4, P(-
1)= 0 BgH$m AmcoI X-Aúm H$mo {~ÝXþ H$mo {~ÝXþ (-
1,0) na H$mQ>Vm h¡ M§wH$s P(4) = 0 dH«$ X- Aúm H$mo {~ÝXþ (4,0) na H$mQ>Vm h¡& gm_mÝ`V:
~hþnXr P(x) `Xr P(a)= 0 hmo Vmo AmcoI X- Aúm H$mo (a ,0) {~ÝXþ na H$mQ>Vm h¡&

Æ“ uN˛Ãy ßy tΩuƒVÁoyÆ §“Ïúty Nz̨  u¬L Ã“y “{, EsÁ|o tΩuƒVÁoyÆ §“Ïúty ax2 + bx +
c,   ( )0a ≠  Nz̨  ∆ÓãÆ, ÆsÁs| øú Ãz Gå u§ãtÏEÁzÊ Nz̨  x-uåtz|∆ÁÊN˛ ∫“oz “{ \“ÁÂ ú∫ƒ¬Æ y = ax2 +
bx + c  ( )0a ≠  X-Eq N˛Áz üuoXZzt N˛∫oÁ “{@
uÀsuo (i) : Æ“ÁÂ, dH«$ X- Eq N˛Áz tÁz ußãå u§ÊtÏ A EÁ{∫ A′  ú∫ N˛ÁboÁ “{@ FÃ uÀsuo ™ı, A EÁ{∫
A′  x-uåtz|∆ÁÊN˛, tΩuƒVÁoyÆ §“Ïúty ax2+bx +c ( )0a ≠  Nz̨  tÁz ∆ÓãÆ ∫“oz “̄@ ú∫ƒ¬Æ ÆÁ oÁz Hú∫
N˛y EÁz∫ ÆÁ åyYz N˛y EÁz∫ QÏ¬oÁ “{@
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uÀsuo (ii) : Æ“ÁÂ EÁ¬zQ x- Eq N˛Áz Nz̨ ƒ¬ LN˛ u§ãtÏ ú∫, EsÁ|o tÁz ÃÊúÁoy (coincident) u§ÊtÏEÁzÊ ú∫
Àú∆| N˛∫oÁ “{@ Eo: uÀsuo (i)  Nz̨  tÁz u§ÊtÏ A EÁ{∫ A′ Æ“ÁÂ LN˛ u§ãtÏ A “Ázåz Nz̨  u¬L ÃÊúÁoy “Ázoz “{@

FÃ uÀsuo ™ı tΩuƒVÁoyÆ §“Ïúty ax2 + bx + c Nz̨  u¬L A N˛Á x - uåtz|∆ÁÊN˛ “y Nz̨ ƒ¬ ∆ÓãÆ ∫“oÁ “{@

uÀsuo (iii) : Æ“ÁÂ, EÁ¬zQ ÆÁ oÁz úÓm|o: X- Eq Ãz Hú∫ ∫“oÁ “{@ EsƒÁ úÓm|o: X- Eq Ãz åyYz
∫“oÁ “{@ X- Eq N˛Áz {~Zm H$mQ>o&

FÃu¬L, FÃ uÀsuo ™ı tΩuƒVÁoyÆ §“Ïúty ax2 + bx + c  Nz̨  ∆ÓãÆ å“yÊ ∫“oz “{@

X' X

Y

Y'

X' X

Y

Y'

A
O AO

X' X

Y

Y'

O X' X

Y

Y'

O

  (i)            (ii)

  (i)            (ii)

     üÆnå N˛yu\L@

(i) y = x2 – x – 6  (ii) y = 6 – x – x2 Nz̨  EÁ¬zQ §åÁFL EÁ{∫ ünÆzN˛ uÀsuo ™ı ∆ÓãÆÁı
N˛Áz rÁo N˛yu\L@ EÁú MÆÁ tzQoz “{Ê?
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      (i)            (ii)

FÃu¬L, [ÆÁu™oyÆ øú Ãz “™ tzQ ÃN˛oz “{ uN˛ tΩuƒVÁoyÆ §“Ïúty Nz̨  ÆÁ oÁz tÁz uƒußãå ∆ÓãÆ ÆÁ
tÁz Ã™Áå ∆ÓãÆ (EsÁ|o LN˛ ∆ÓãÆ) ÆÁ ∆ÓãÆ å“yÊ ∫“oz “{@ FÃN˛Á Es| Æ“ ßy “{ uN˛ tÁz̨  VÁoÁÊN˛ Nz̨
§“Ïúty EuáN˛o™ tÁz ∆ÓãÆ ∫“oz “{@
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y x=

2y x=
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Scale: X-axis : 1cm = 1unit
           Y-axis :  1cm = 1 unit

{dMma - {d_e© {H${OE:{dMma - {d_e© {H${OE:{dMma - {d_e© {H${OE:{dMma - {d_e© {H${OE:{dMma - {d_e© {H${OE:

m 21
2

y x= , y = x2 and y = 2x2. Try to plot some more graphs for y = x2+1 , y

= 2x2+1.  Comment on your observations.

     üÆnå N˛yu\L@

1. oyå §“Ïúty u¬uQL u\Ã™ı ünÆzN˛ Nz̨  2 ∆ÓãÆ “Áz@

2. LN˛ tΩuƒVÁoyÆ §“Ïúty u¬uQL u\ÃN˛Á LN˛ ∆ÓãÆ “Áz@

3. EÁú FÃN˛y N{̨ Ãz \ÁÂY N˛∫ÊzTz Æut uN˛Ãy tΩuƒVÁoyÆ §“Ïút ™ı Nz̨ ƒ¬ LN˛ ∆ÓãÆ “Áz@

4. oyå tΩuƒVÁoyÆ §“Ïúty u¬uQL u\Ã™ı x N˛y ƒÁÀouƒN˛ ÃÊPÆÁEÁzÊ Nz̨  u¬L ∆ÓãÆ å “Áz@
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3.4.33.4.33.4.33.4.33.4.3VåyÆ §“Ïúty Nz̨  ∆ÓãÆÁı N˛Á [ÆÁu™oyÆ Es| (Geometrical Meaning of Zeroes of a Cubic Polynomial)

VåyÆ §“Ïúty Nz̨  ∆ÓãÆÁı N˛Á [ÆÁu™oyÆ Es| Ãz EÁú MÆÁ Ã™^oz “{Ê? FÃz “™ rÁo N˛∫ıTz@
VåyÆ §“Ïúty x3 – 4x ¬yu\L@ y = x3 – 4x N˛Á EÁ¬zQ N{̨ Ãz utQoÁ “{ Æ“ \Áååz Nz̨  u¬L, ÃÁ∫my
3.3  ™ı x Nz̨  NĮ̈ Z ™ÁåÁı Nz̨  EåÏÃÁ∫ y Nz̨  NĮ̈ Z ™ÁåÁı N˛y ÃÓYy o{ÆÁ∫ N˛∫oz “{@

ÃÁ∫my 3.3

x   –2   –1    0    1 2

y = x3 – 4x     0    3    0   –3   0

(x, y) (–2, 0) (–1, 3) (0, 0) (1, –3) (2, 0)

EÁ¬zQ QÎYåz ú∫, “™
tzQoz “{Ê uN˛  y = x3 – 4x N˛Á
EÁ¬zQ EÁNw̨ uo ™ı utÆz \{ÃÁ
utQoÁ “{@

Hú∫ N˛y ÃÁ∫my tΩƒÁ∫Á
“™ tzQoz “{ uN˛ VåyÆ §“Ïúty
x3 – 4x Nz̨  ∆ÓãÆ –2, 0 EÁ{∫ 2 “̄@
–2, 0, 2 ˛ x - Nz̨  uåtz|∆ÁÊN˛ “{Ê
\“ÁÂ   y = x3 – 4x N˛Á EÁ¬zQ x-
Eq N˛Áz N˛ÁboÁ “{@ Eo: FÃ
§“Ïúty Nz̨  oyå ∆ÓãÆ “{Ê@

  “™ EÁ{∫ NĮ̈ Z GtÁ“∫m ¬ıTz@
VåyÆ §“Ïúty x3 EÁ{∫ x3 – x2

N¿̨ ™∆: ¬yu\L@ ÃÁ∫my 3.4 EÁ{∫
3.5 tzuQL@

 ÃÁ∫my 3.4

x    –2    –1    0    1 2

y = x3    –8    –1    0    1 8

(x, y) (–2, –8) (–1, –1) (0, 0) (1, 1) (2, 8)
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Scale: X-axis: 1 cm = 1
unit.

Y axis 1 cm = 1 unit.
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 ÃÁ∫my 3.5

x    –2    –1    0    1 2

y = x3 – x2    –12    –2    0    0 4

(x, y) (–2, –12) (–1, –2) (0, 0) (1, 0) (2, 4)

  y = x3 y = x3 – x2

y = x3 ™ı, EÁú tzQ ÃN˛oz “{ uN˛ Nz̨ ƒ¬ LN˛ u§ãtÏ N˛Á x-uåtz|∆ÁÊN˛  0 “{ \“ÁÂ y = x3   N˛Á
EÁ¬zQ X- Eq N˛Áz N˛ÁboÁ “{@ FÃu¬L §“Ïúty Nz̨ ƒ¬ LN˛ “y ∆ÓãÆ “{@ FÃy üN˛Á∫,  y = x3 – x2  N˛Á
EÁ¬zQ X-Eq N˛Áz N˛Ábåz ƒÁ¬z u§ãtÏEÁzÊ Nz̨  x - uåtz|∆ÁÊN˛ Nz̨ ƒ¬  0 EÁ{∫ 1 “{@ FÃu¬L FÃ VåyÆ
§“Ïúty Nz̨  tÁz ußãå ∆ÓãÆ “{Ê@

Hú∫ utÆz TÆz GtÁ“∫m Ãz “™ tzQoz “{Ê uN˛ uN˛Ãy ßy VåyÆ §“Ïúty Nz˛ u¬L EuáN˛o™
3 ∆ÓãÆ ∫“oz “̄@ EãÆ ∆£tÁı ™ı, 3 VÁoÁÊN˛Áı N˛y uN˛Ãy ßy §“Ïúty Nz̨  EuáN˛o™ 3 ∆ÓãÆ “Áz ÃN˛oz “{@

      üÆnå N˛yu\L@

(i) – x3 (ii) x2 – x3 (iii) x3 – 5x2 + 6x VåyÆ §“ÏúutÆÁı Nz̨ , EÁ¬zQ å QÎYoz “ÏL, ∆ÓãÆ rÁo
N˛yu\L@
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Scale:
X=axis: 1 cm=1 unit
Y=axis: 1 cm=1 unit
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ubõúmy : ÃÁ™ÁãÆo:, utÆz TÆz n VÁoÁÊN˛ Nz̨  §“Ïúty p(x) Nz̨  u¬L, y = p(x) N˛Á EÁ¬zQ x- Eq N˛Áz
EuáN˛o™ n u§ãtÏEÁzÊ ú∫ N˛ÁboÁ “{@ FÃu¬L n VÁoÁÊN˛ N˛y §“Ïúty p(x) Nz̨  EuáN˛o™ n ∆ÓãÆ ∫“oz “̄@

GtÁ“∫m -1. åyYz utÆz TÆz EÁ¬zQÁı N˛Áz tzuQL@ “∫ EÁNw̨ uo y = p(x) N˛Á EÁ¬zQ “{, \“ÁÂ  p(x)
§“Ïúty “{@ ünÆzN˛ EÁ¬zQ ™ı x  N z̨̨  utÆz TÆz úu∫Ã∫ (range) ™ı p(x) Nz̨  ∆ÓãÆÁı N˛y ÃÊPÆÁ §oÁFL@

“¬ : utÆz TÆz EÁ¬zQ ™ı x Nz̨  úu∫Ã∫ ™ı :

(i) MÆÁıuN˛ EÁ¬zQ X- Eq N˛Áz Nz̨ ƒ¬ LN˛ u§ãtÏ ú∫ N˛Ábåz Nz̨  N˛Á∫m ∆ÓãÆÁı N˛y ÃÊPÆÁ 1 “{@

(ii) MÆÁıuN˛ EÁ¬zQ X- Eq N˛Áz tÁz u§ãtÏEÁzÊ ú∫ N˛Ábåz Nz̨  N˛Á∫m ∆ÓãÆÁı N˛y ÃÊPÆÁ 2 “{@

(iii) ∆ÓãÆÁı N˛y ÃÊPÆÁ 3 “{@ (MÆÁı?)

(iv) ∆ÓãÆÁı N˛y ÃÊPÆÁ 1 “{@ (MÆÁı?)

(v) ∆ÓãÆÁı N˛y ÃÊPÆÁ 1 “{@ (MÆÁı?)

(vi) ∆ÓãÆÁı N˛y ÃÊPÆÁ 4 “{@ (MÆÁı?)
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GtÁ“∫m -2.  utÆz TÆz §“ÏúutÆÁı Nz̨  u¬L ∆ÓãÆÁı N˛y ÃÊPÆÁ §oÁFL EÁ{∫ FåNz̨  ™Áå ßy §oÁFL@

(i) p(x) = 2x + 1 (ii) q(y) = y2 – 1 (iii) r(z) = z3

“¬ : “™ Æ“ EÁ¬zQ å §oÁoz “ÏL N˛∫ıTz@

(i) p(x) = 2x + 1 ∫{uQN˛ §“Ïúty “{@ FÃN˛Á Nz̨ ƒ¬ LN˛ ∆ÓãÆ ∫“oÁ “{@

∆ÓãÆ rÁo N˛∫åz Nz̨  u¬L,

™ÁåÁ uN˛ p(x) = 0

FÃu¬L,  2x+1=0

∴    x = 
1

2
−

utÆz TL §“Ïúty N˛Á ∆ÓãÆ 1
2
−

 “{@

(ii) q(y) = y2 – 1 tΩuƒVÁoyÆ §“Ïúty “{@

FÃNz̨  EuáN˛o™ tÁz ∆ÓãÆ ∫“oz “̄@

∆ÓãÆ rÁo N˛∫åz N z̨̨  u¬L,  ™ÁåÁ uN˛ q(y) = 0

⇒ y2 – 1 = 0

⇒  (y + 1) (y – 1) = 0

⇒  y = -1 EsƒÁ y = 1

FÃu¬L §“Ïúty Nz̨  ∆ÓãÆ  -1 EÁ{∫ 1 “{@

(iii)  r(z) = z3 VåyÆ §“Ïúty “{@ FÃNz̨  EuáN˛o™ oyå ∆ÓãÆ ∫“oz “̄@

™ÁåÁ uN˛  r(z) = 0

⇒ z3 = 0

⇒ z = 0

FÃu¬L §“Ïúty ∆ÓãÆ “{@
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               E•ÆÁÃ – 3.2 – 3.2 – 3.2 – 3.2 – 3.2

1. uå©å EÁNw̨ uo ™ı, N˛ÁzF| §“Ïúty  p(x) Nz̨  u¬L,  y =  p(x) Nz̨  EÁ¬zQ utL TÆz “{@ ünÆzN˛ uÀsuo
™ı, p(x) Nz̨  ∆ÓãÆÁı N˛y ÃÊPÆÁ §oÁFL@

2. utL TÆz §“ÏúutÆÁı Nz̨  ∆ÓãÆÁı N˛Áz rÁo N˛yu\L@

(i)  p(x) = 3x (ii) p(x) = x2 + 5x + 6

(iii) p(x) = (x+2) (x+3) (iv) p(x) = x4 – 16

3. utÆz TÆz §“ÏúutÆÁı Nz̨  EÁ¬zQ §åÁFL EÁ{∫ ∆ÓãÆÁı N˛Áz rÁo N˛yu\L@ G∫ N˛y \ÁÂY N˛yu\L@

(i) p(x) = x2 – x – 12 (ii) p(x) = x2 – 6x + 9

(iii) p(x) = x2 – 4x + 5 (iv) p(x) = x2 + 3x – 4

(v) p(x) = x2 – 1

4. §“Ïúty p(x) = 4x2 + 3x – 1 Nz̨  ∆ÓãÆ 1
4  EÁ{∫ –1 MÆÁı “{?
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3.5 3.5 3.5 3.5 3.5 §“Ïúty Nz̨  TÏmÁÊN˛ EÁ{∫ ∆ÓãÆÁı Nz̨  §yY ÃÊ§Êá
EÁúåz ú“¬z tzQÁ “{ uN˛ ∫{uQN˛ §“Ïúty ax + b N˛Á ∆ÓãÆ  – 

b
a  ∫“oÁ “{@ Š`m Cƒ KmVm§H$

dmco ~hþnXr`m| Ho$ ewÝ` CZHo$ JwUH$ go g§~§YrV hmoVo h¡& BgHo$ ~mao _| {dMma H$a AnZo {_Ìm§o
Ho$ gmW MMm© {H${OE& E§ “™ tΩuƒVÁoyÆ §“Ïúty Nz̨  TÏmÁÊN˛ EÁ{∫ ∆ÓãÆÁı Nz̨  §yY Nz̨  ÃÊ§Êá N˛Á
Eãƒz m N˛∫åz N˛Á üÆnå N˛∫ıTz@ FÃu¬L, “™ tΩuƒVÁoyÆ §“Ïúty p(x) = 2x2 – 8x + 6 ¬zoz “{Ê@

åÁ{ƒÎ N˛qÁ ™ı, “™åz tΩuƒVÁoyÆ §“Ïúty Nz̨  ™ÜÆ-út N˛Áz uƒßÁ\å tΩƒÁ∫Á TÏmåQlg rÁo
N˛∫åÁ ÃyQÁ “{@ FÃu¬L, Æ“ÁÂ “™ ™ÜÆ út  ‘–8x’  N˛Áz tÁz útÁı Nz̨  ÆÁzT Nz̨  øú ™ı u\ÃN˛Á TÏmå¢˛¬
6 × 2x2 = 12 x2, uƒßÁ\å N˛∫oz “{@ FÃu¬L, “™ u¬Qoz “{Ê -

2x2 – 8x + 6 = 2x2 – 6x – 2x + 6  = 2x(x – 3) – 2(x – 3)
= (2x – 2) (x – 3) = 2(x – 1) (x – 3)

p(x) = 2x2 – 8x + 6 ∆ÓãÆ ∫“oÁ “{ \§ x – 1 = 0 EsƒÁ  x – 3 = 0, EsÁ|o x = 1 EsƒÁ
x = 3 @ FÃu¬L, 2x2 – 8x + 6 Nz̨  ∆ÓãÆ 1 EÁ{∫ 3 “̄@ E§ “™ üÆnå N˛∫oz “{Ê EÁ{∫ tzQoz “{Ê uN˛ §“Ïúty
™ı útÁı Nz̨  TÏmÁÊN˛ EÁ{∫ ∆ÓãÆÁı Nz̨  §yY MÆÁ ÃÊ§Êá “{@  x2 N˛Á TÏmÁÊN˛ 2 “{@ x N˛Á –8 “{ EÁ{∫ uÀs∫ÁÊN˛
6 “{ \Áz x0 N˛Á TÏmÁÊN˛ “{@ (EsÁ|o 6x0 = 6)

“™ tzQoz “{Ê uN˛ ∆ÓãÆÁı N˛Á ÆÁzT  = 1 + 3 = 4 = 
( 8)
2

− −
=

∆ÓãÆÁı N˛Á TÏmå¢˛¬ = 1 × 3 = 3 = 
6
2 =

“™ LN˛ EãÆ tΩuƒVÁoyÆ §“Ïúty ¬zoz “{Ê :
p(x) = 3x2 + 5x – 2.

™ÜÆ-út N˛Á uƒßÁ\å N˛∫åz ú∫ “™ tzQoz “{Ê,
3x2 + 5x – 2 = 3x2 + 6x – x – 2 = 3x(x + 2) – 1(x + 2)  = (3x – 1) (x + 2)

3x2 + 5x – 2 N˛Á ™Áå ∆ÓãÆ ∫“oÁ “{ \§ ÆÁ oÁz 3x – 1 = 0 EsƒÁ  x + 2 = 0

EsÁ|o, \§ x = 
1
3  EsƒÁ  x = –2.

3x2 + 5x – 2 Nz̨  ∆ÓãÆ  
1
3  EÁ{∫  –2  “̄@

“™ tzQ ÃN˛oz “{Ê uN˛

∆ÓãÆÁı N˛Á ÆÁzT = 
1
3  + (-2) = 

5
3
−

 =

∆ÓãÆÁı N˛Á TÏmå¢˛¬ = 
1
3  × (-2) = 

2
3
−

 =

– x N˛Á TÏmÁÊN˛
x2 N˛Á TÏmÁÊN˛˛

uÀs∫ÁÊN˛
x2 N˛Á TÏmÁÊN˛˛

– (x N˛Á TÏmÁÊN˛)
x2 N˛Á TÏmÁÊN˛˛

uÀs∫ÁÊN˛
x2 N˛Á TÏmÁÊN˛˛
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Æ“ N˛yu\L@

åyYz ty TF| tΩuƒVÁoyÆ §“ÏúutÆÁı Nz̨  ∆ÓãÆÁı N˛Áz rÁo N˛yu\L@ ∆ÓãÆÁı N˛Á ÆÁzT EÁ{∫
TÏmå¢˛¬ rÁo N˛yu\L EÁ{∫ §“Ïúty ™ı útÁı Nz̨  TÏmÁÊN˛Áz Nz̨  ÃÁs ÃÊ§Êá N˛y \ÁÂY N˛yu\L@

(i)    p(x) = x2 – x – 6 (ii)   p(x) = x2 – 4x + 3

(iii)  p(x) = x2 – 4 (iv)  p(x) = x2 + 2x + 1

ÃÁ™ÁãÆo:, Æut tΩuƒVÁoyÆ §“Ïúty  p(x) = ax2 + bx + c,  a ≠ 0 Nz̨  ∆ÓãÆ  α EÁ{∫ β “Áz oÁz
p(x) Nz̨  TÏmåQlg (x – α) EÁ{∫ (x – β) ∫“oz “{@ FÃu¬L,

ax2 + bx + c = k (x – α) (x – β), \“ÁÂ k uÀs∫ÁÊN˛ “{@

= k[x2 – (α + β) x + αβ]

= k x2 – k (α + β) x + k α β

tÁzåÁzÊ EÁz∫,  x2, x Nz̨  TÏmÁÊN˛ EÁ{∫ uÀs∫ÁÊN˛ N˛y oÏ¬åÁ N˛∫åz ú∫ “™ı üÁõo “ÁzoÁ “{@

a = k, b = – k(α+β) EÁ{∫ c = kαβ.

FÃÃz üÁõo “ÁzoÁ “{, α + β = 
b

a
−

,

          αβ = 
c
a

ÃÓYåÁ : T¿yN˛ Eq∫ α, β N˛Á GXYÁ∫m N¿̨ ™∆: <E¡¢˛Á> EÁ{∫ <§ybÁ> újoz “̄@ ooΩ ú≈YÁo “™
Eq∫ ‘γ’, u\ÃN˛Á GXYÁ∫m <TÁ™Á> “{, GÃN˛Á GúÆÁzT N˛∫ıTz@

FÃu¬L, tΩuƒVÁoyÆ §“Ïúty ax2 + bx + c Nz̨  ∆ÓãÆÁı N˛Á ÆÁzT = α + β = 
b

a
−

 =

tΩuƒVÁoyÆ §“Ïúty ax2 + bx + c Nz̨  ∆ÓãÆÁı N˛Á TÏmå¢˛¬ = αβ =  
c
a   =

E§ “™ NĮ̈ Z GtÁ“∫mÁı N˛Áz tzQıTz@

GtÁ“∫m-3.  tΩuƒVÁoyÆ §“Ïúty x2 + 7x + 10, Nz̨  ∆ÓãÆÁı N˛Áz rÁo N˛yu\L EÁ{∫ TÏmÁÊN˛ EÁ{∫ ∆ÓãÆÁı Nz̨
§yY ÃÊ§Êá N˛y \ÁÂY N˛yu\L@

“¬ : “™ı ™Á¬Ó™ “{,

– (x N˛Á TÏmÁÊN˛)
x2 N˛Á TÏmÁÊN˛˛

uÀs∫ÁÊN˛
x2 N˛Á TÏmÁÊN˛˛SCERT TELA
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x2 + 7x + 10 = (x + 2) (x + 5)

FÃ üN˛Á∫,  x2 + 7x + 10 N˛Á ™Áå ∆ÓãÆ “ÁzoÁ “{ \§ x + 2 = 0 EsƒÁ x + 5 = 0,

EsÁ|o \§  x = –2 EsƒÁ  x = –5.

FÃu¬L, x2 + 7x + 10 Nz̨  ∆ÓãÆ –2 EÁ{∫  –5 “̄@

E§, ∆ÓãÆÁı N˛Á ÆÁzT = –2 + (–5) = – (7) = 
(7)
1

−
 =

∆ÓãÆÁı N˛Á TÏmå¢˛¬ = –2 × (–5) = 10 = 
10
1  =

GtÁ“∫m-4.  §“Ïúty x2 – 3 Nz̨  ∆ÓãÆÁı N˛Áz rÁo N˛yu\L EÁ{∫ TÏmÁÊN˛ EÁ{∫ ∆ÓãÆÁı Nz̨  §yY ÃÊ§Êá N˛y \ÁÂY
N˛yu\L@

“¬ : À™∫m N˛yu\L, Ãƒ|Ãu™N˛Á(identity) a2 – b2 = (a – b) (a + b).

FÃN˛Á GúÆÁzT N˛∫oz “ÏL, “™ u¬Q ÃN˛oz “Ê{ :

x2 – 3 = (x – 3 ) (x + 3 )

FÃ üN˛Á∫, x2 – 3 N˛Á ™Áå ∆ÓãÆ “ÁzoÁ “{ \§ x =  3  EsƒÁ  x =  – 3 .

FÃu¬L, x2 – 3 Nz̨  ∆ÓãÆ 3  EÁ{∫ – 3   “̄@

∆ÓãÆÁı N˛Á ÆÁzT = 3  + (– 3 ) = 0 =

∆ÓãÆÁı N˛Á TÏmå¢˛¬= ( 3 ) × (– 3 ) = – 3 =  
3

1
−

 =

GtÁ“∫m-5.  tΩuƒVÁoyÆ §“Ïúty rÁo N˛yu\L u\ÃN˛Á ÆÁzT EÁ{∫ TÏmÁ N¿̨ ™∆: – 3 EÁ{∫ 2 “{@

“¬ : ™ÁåÁ uN˛ tΩuƒVÁoyÆ §“Ïúty ax2 + bx + c, “{ EÁ{∫ FÃNz̨  ∆ÓãÆ α EÁ{∫ β “{@ “™zÊ úoÁ “{,

α + β = – 3 = 
b

a
−

,

EÁ{∫ αβ = 2 = 
c
a .

Æut “™ a = 1, ¬zoz “{Ê, o§ b = 3 EÁ{∫ c = 2

FÃ üN˛Á∫, LN˛ tΩuƒVÁoyÆ §“Ïúty x2 + 3x + 2 “{ \Áz utÆz “ÏL üuo§ÊáÁz Nz̨  Ã“y “{@

– (x N˛Á TÏmÁÊN˛)
x2 N˛Á TÏmÁÊN˛˛

uÀs∫ÁÊN˛
x2 N˛Á TÏmÁÊN˛˛

– (x N˛Á TÏmÁÊN˛)
x2 N˛Á TÏmÁÊN˛˛

uÀs∫ÁÊN˛
x2 N˛Á TÏmÁÊN˛˛
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FÃy üN˛Á∫, “™ N˛ÁzF| ßy ƒÁÀouƒN˛ ÃÊPÆÁ 'a' Nz̨  u¬L ¬z ÃN˛oz “{Ê@ ™ÁåÁ uN˛, Æ“ k “{@ FÃÃz

“™ı üÁõo “ÁzoÁ “{, 3b
k

−
= −  EsƒÁ b = 3k EÁ{∫ 2c

k
= EsƒÁ  c = 2k @  a, b EÁ{∫ c,  Nz̨  ™Áå

üuoÀsÁuúo N˛∫åz ú∫ “™ı üÁõo “ÏF| §“Ïúty kx2 + 3kx + 2k “{@

GtÁ“∫m-6.  tΩuƒVÁoyÆ §“Ïúty rÁo N˛yu\L EÁ{∫ FÃNz̨  ∆ÓãÆ N¿̨ ™∆: 2 EÁ{∫ 1
3
−

 “{@

“¬ : ™ÁåÁ uN˛ tΩuƒVÁoyÆ §“Ïúty ax2 + bx + c, a ≠ 0 “{ EÁ{∫ FÃNz̨  ∆ÓãÆ α EÁ{∫ β “̄@

Æ“ÁÂ α = 2, β = 
1

3
−

∆ÓãÆÁı N˛Á ÆÁzT = (α + β) = 2 + 
1

3
⎛ ⎞− ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠= 

5
3

∆ÓãÆÁı N˛Á TÏmå¢˛¬= (αβ) = 2 
1

3
⎛ ⎞− ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠= 

2
3
−

FÃu¬L tΩuƒVÁoyÆ §“Ïúty  ax2 + bx + c =

 k[x2 – (α + β)x + α β], \“ÁÂ k uÀs∫ÁÊN˛ “{@

EsÁ|oΩ k[x2 – 
5
3 x – 

2
3 ]

“™  k Nz̨  E¬T-E¬T ™Áå ¬z ÃN˛oz “{Ê@

\§ k = 3, tΩuƒVÁoyÆ §“Ïúty 3x2 – 5x – 2 “ÁzTy@

\§ k = 6, tΩuƒVÁoyÆ §“Ïúty 6x2 – 10x – 4 “ÁzTy@

      üÆnå N˛yu\L@

 (i) tΩuƒVÁoyÆ §“Ïúty MÆÁ “ÁzTy u\ÃNz̨  ∆ÓãÆÁı N˛Á ÆÁzT −2 EÁ{∫ 1
3  “{@

   (ii) tΩuƒVÁoyÆ §“Ïúty MÆÁ “ÁzTy u\ÃNz̨  ∆ÓãÆÁzÊ N˛Á ÆÁzT 3
2

−
 EÁ{∫ ∆ÓãÆÁı N˛Á TÏmå¢˛¬ −1 “{@
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3.6 3.6 3.6 3.6 3.6 VåyÆ §“ÏúutÆÁÂ (Cubic Polynomials) :
E§ “™ VåyÆ §“ÏúutÆÁı N˛Áz tzQoz “{Ê@ MÆÁ EÁú ÃÁzYoz “{Ê uN˛ VåyÆ §“Ïúty Nz̨  ∆ÓãÆ EÁ{∫

FÃNz̨  TÏmÁÊN˛ÁÊz Nz̨  §yY NĮ̈ Z ÃÊ§Êá “ÁzTÁ?

™Áå ¬yu\L p(x) = 2x3 – 5x2 – 14x + 8.

“™ tzQoz “{Ê uN˛ x = 4, – 2, 
1
2   Nz̨  u¬L  p(x) = 0

MÆÁıuN˛ p(x) Nz̨  EuáN˛o™ ∆ÓãÆ 3 ∫“oz “{Ê, 2x3 – 5x2 – 14x + 8 Nz̨  ∆ÓãÆ Æ“y “{@

FÃNz̨  ∆ÓãÆÁı N˛Á ÆÁzT = 4 + (–2) +  
1
2 = 

5
2  = 

FÃNz̨  ∆ÓãÆÁı N˛Á TÏmÁ = 4 × (–2) × 
1
2  = – 4 = 

8
2
−

 =

osÁuú, Æ“ÁÂ LN˛ EãÆ ÃÊ§Êá “{@ ∆ÓãÆÁı Nz̨  TÏmå¢˛¬ Nz̨  ÆÁzT N˛Áz LN˛ Ã™Æ ™ı 2 §Á∫ ¬zåz
ú∫ “™ı üÁõo “ÁzoÁ “{,

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

⎧ ⎫ ⎧ ⎫⎪ ⎪ ⎪ ⎪⎪ ⎪ ⎪ ⎪× − + − × + ×⎨ ⎬ ⎨ ⎬⎪ ⎪ ⎪ ⎪⎪ ⎪ ⎪ ⎪⎩ ⎭ ⎩ ⎭

= – 8 – 1 + 2 = – 7 = 
14
2

−
 =

ÃÁ™ÁãÆo: Æ“ uÃtΩá uN˛ÆÁ \Á ÃN˛oÁ “{ uN˛ Æut VåyÆ §“Ïúty (ax3 + bx2 + cx + d) Nz̨
∆ÓãÆ α, β, γ  “Áz oÁz,

3 2ax bx cx d+ + +  §“Ïúty , ,α β γ  ∆ÓãÆÁı Nz̨  ÃÁs “{@ “™ , ,α β γ  N˛Á ÃÊ§Êá a, b, c, d Nz̨  ÃÁs
tzQÊzTz @  MÆÁıuN˛ , ,α β γ  ∆ÓãÆ “Áz, §“Ïúty N˛Áz ( ) ( ) ( )x x x− α −β − γ  N˛y o∫“ u¬QÁ \ÁoÁ “{@

3 2 ( ) ( )= − α + β + γ + αβ + βγ + αγ − αβγx x x

§“Ïúty Nz̨  ÃÁs oÏ¬åÁ N˛∫åz Nz̨  u¬Æz, “™  'a' Ãz TÏmÁ N˛∫oz “{Ê EÁ{∫ “™ı üÁõo “ÁzoÁ “{,
3 2 ( ) ( )− α + β + γ + αβ + βγ + αγ − αβγax x a xa a .

∴  ( ), ( ),= − α + β + γ = αβ + βγ + αγ = − αβγb a c a d a

α + β + γ = 
b

a
−

, αβ + βγ + γα = 
c
a , α β γ = 

d
a
−

.

– (x2 N˛Á TÏmÁÊN˛)
x3 N˛Á TÏmÁÊN˛˛

-(uÀs∫ÁÊN˛)
x3 N˛Á TÏmÁÊN˛˛

 x N˛Á TÏmÁÊN˛
x3 N˛Á TÏmÁÊN˛˛
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Æ“ N˛yu\L :
Æut utÆz TÆz VåyÆ §“Ïúty Nz̨  ∆ÓãÆ α, β, γ  “Áz oÁz ÃÁ∫my ™ı utÆz TÆz ™Áå rÁo N˛yu\L@

  N¿̨ .Ã.   VåyÆ §“Ïúty α + β + γ αβ + βγ + γα α β γ

   1   x3 + 3x2 – x – 2

   2   4x3 + 8x2 – 6x – 2

   3   x3 + 4x2 – 5x – 2

   4   x3 + 5x2 + 4

LN˛ GtÁ“∫m tzQoz “{Ê@

GtÁ“∫m-7.  \ÁÂY N˛yu\L uN˛ VåyÆ §“Ïúty Nz̨  ∆ÓãÆ 3, –1, – 
1
3  “̄ \“ÁÂ p(x) = 3x3 – 5x2 – 11x

– 3,  LN˛ §“Ïúty “{ GÃNz̨  TÏmÁÊN˛ EÁ{∫ ∆ÓãÆÁı Nz̨  §yY N z̨̨  ÃÊ§Êá N˛y \ÁÂY N˛yu\L@

“¬: p(x) = 3x3 – 5x2 – 11x – 3 utÆÁ TÆÁ §“Ïút “{@

p(3) = 3 × 33 – (5 × 32) – (11 × 3) – 3 = 81 – 45 – 33 – 3 = 0,

p(–1) = 3 × (–1)3 – 5 × (–1)2 – 11 × (–1) – 3 = – 3 – 5 + 11 – 3 = 0,
3 21 1 1 13 5 11 3

3 3 3 3
p
⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞⎟ ⎟ ⎟ ⎟⎜ ⎜ ⎜ ⎜− = × − − × − − × − −⎟ ⎟ ⎟ ⎟⎜ ⎜ ⎜ ⎜⎟ ⎟ ⎟ ⎟⎜ ⎜ ⎜ ⎜⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ,

1 5 11 2 23 0
9 9 3 3 3

=− − + − =− + =

FÃu¬L, 3x3 – 5x2 – 11x – 3 Nz̨  ∆ÓãÆ 3, –1, 
1
3

−  “̄@

Eo:, “™ α = 3, β = –1 EÁ{∫ γ = 
1
3

−  ¬zoz “{Ê@
ty TF| §“Ïúty N˛y ax3 + bx2 + cx + d, Nz̨  ÃÁs oÏ¬åÁ N˛∫åz ú∫, “™ı üÁõo “ÁzoÁ “{,

a = 3, b = – 5, c = – 11, d = – 3.  FÃÃz EÁTz,

E§, α + β + γ = 3 + (–1) + 
1
3

⎛ ⎞⎟⎜− ⎟⎜ ⎟⎜⎝ ⎠  = 2 
1
3

−  = 
5
3 = 

( 5)
3

− −
= 

b
a
−

,

αβ + βγ + γα = 3 × (–1) + (–1) × 
1
3

⎛ ⎞⎟⎜− ⎟⎜ ⎟⎜⎝ ⎠ + 
1
3

⎛ ⎞⎟⎜− ⎟⎜ ⎟⎜⎝ ⎠ × 3 = – 3 + 
1
3  – 1 = 

11
3

−
=

c
a ,

α β γ = 3 × (–1) × 
1
3

⎛ ⎞⎟⎜− ⎟⎜ ⎟⎜⎝ ⎠  = 1 =  
( 3)
3

− −
 = 

d
a
−

.
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               E•ÆÁÃ – 3.3 – 3.3 – 3.3 – 3.3 – 3.3

1. uå©å tΩuƒVÁoyÆ §“Ïúty Nz̨  ∆ÓãÆÁı N˛Áz rÁo N˛yu\L EÁ{∫ FåNz̨  TÏmÁÊN˛ EÁ{∫ ∆ÓãÆÁı Nz̨  §yY
ÃÊ§ÊáÁz N˛y \ÁÂY N˛yu\L@
(i) x2 – 2x – 8 (ii) 4s2 – 4s + 1 (iii) 6x2 – 3 – 7x
(iv) 4u2 + 8u (v) t2 – 15 (vi) 3x2 – x – 4

2. ünÆzN˛ uÀsuo ™ı tΩuƒVÁoyÆ §“Ïúty rÁo N˛yu\L, \“ÁÂ GÃNz̨  ∆ÓãÆÁı N˛Á ÆÁzT EÁ{∫ TÏmå¢˛¬
N¿̨ ™∆: ÃÊPÆÁEÁzÊ ™ı utÆÁ “{@

(i) 
1
4 , – 1 (ii) 

12,
3 (iii) 0,  5

(iv) 1, 1 (v) – 
1
4 , 

1
4 (vi) 4, 1

3. ünÆzN˛ uÀsuo ™ı, α, β ∆ÓãÆÁı Nz̨  u¬Æz tΩuƒVÁoyÆ §“Ïúty rÁo N˛yu\L@

(i) 2, –1 (ii) 3 , – 3 (iii) 
1
4 , – 1 (iv) 

1
2 , 

3
2

4. VåyÆ §“Ïúty x3 + 3x2 – x – 3 Nz̨  ∆ÓãÆ 1, –1 EÁ{∫ –3 ∫“oz “{, \ÁÂY N˛yu\L EÁ{∫ FÃNz̨
TÏmÁÊN˛ EÁ{∫ ∆ÓãÆÁı Nz̨  §yY Nz̨  ÃÊ§Êá N˛y \ÁÂY N˛yu\L@

3.7   3.7   3.7   3.7   3.7   §“Ïúty Nz̨  u¬L ßÁTN˛¬åuƒuá (Division Alogorithm)

“™ \Áåoz “{Ê uN˛ VåyÆ §“Ïúty Nz̨  EuáN˛o™ 3 ∆ÓãÆ ∫“oz “{Ê@ osÁuú, Æut EÁúN˛Áz Nz̨ ƒ¬ LN˛
∆ÓãÆ utÆÁ \ÁÆ oÁz, MÆÁ EÁú EãÆ tÁz ∆ÓãÆÁı N˛Áz rÁo N˛∫ ÃN˛oz “{Ê? FÃNz̨  u¬L, VåyÆ §“Ïúty
x3 + 3x2 – x – 3 ¬zoz “{@ Æut EÁú FÃNz̨  ∆ÓãÆÁı ™ı Ãz LN˛ ∆ÓãÆ §oÁoz “{Ê, o§ EÁú \Áåoz “ÁıTz uN˛ Æ“
§“Ïúty x – 1 Ãz uƒßÁu\o “{@ Eo: x – 1 Ãz ßÁT tzåz ú∫ ßÁT¢˛¬ x2 – 2x – 3 “™zÊ üÁõo “ÁzoÁ “{@

 x2 – 2x – 3 Nz̨  TÏmåQlg “™zÊ FÃNz̨  ™ÜÆ - út N˛Áz uƒßÁu\o N˛∫åz ú∫ üÁõo “Ázoz “{Ê@ FÃNz̨
TÏmåQlg (x + 1) EÁ{∫ (x – 3) “{@ FÃÃz “™zÊ úoÁ Y¬oÁ “{,

x3 + 3x2 – x – 3 = (x – 1) (x2 – 2x – 3)

= (x – 1) (x + 1) (x – 3)

FÃu¬L, VåyÆ §“Ïúty Nz̨  oyå ∆ÓãÆ 1, – 1, 3 “{@

E§ “™ LN˛ §“Ïúty N˛Áz tÓÃ∫z Ãz ßÁT tzåz N˛y uƒuá N˛Áz uƒÀowo øú Ãz YYÁ| N˛∫ıTz@
EÁ{úYÁu∫N˛ jÊT Ãz NĮ̈ Z ÃÁzúÁåÁı N˛Áz N˛∫åz Ãz ú“¬z, LN˛ uƒ∆z  GtÁ“∫m ¬ıTz@
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GtÁ“∫m-8.  2x2 + 3x + 1 N˛Áz  x + 2 Ãz ßÁT tyu\L@
“¬ : ÜÆÁå ™ı ∫uQL uN˛ \§ “™ ßÁT üuN¿̨ ÆÁ N˛Áz ∫ÁzN˛oz “{ o§ ÆÁ oÁz
∆z ¢˛¬ 0 ∫“oÁ “{ EsƒÁ FÃN˛Á VÁoÁÊN˛, ßÁ\N˛ Nz̨  VÁoÁÊN˛ Ãz N˛™ ∫“oÁ
“{@ Eo:, Æ“ÁÂ ßÁT¢˛¬ 2x – 1 “{ EÁ{∫ ∆z  3 “{@ ÃÁs “y,

(2x – 1) (x + 2) + 3 = 2x2 + 3x – 2 + 3 = 2x2 + 3x + 1

2x2 + 3x + 1 = (x + 2) (2x – 1) + 3

FÃu¬L, ßÁ[Æ  = ßÁ\N˛ × ßÁT¢˛¬ + ∆z 

E§ “™ §“Ïúty N˛Áz tΩuƒVÁoyÆ §“Ïúty Ãz ßÁT tzåz Nz̨  u¬L FÃy
üuN¿̨ ÆÁ N˛Áz EÁTz §jÁÆıTz@

GtÁ“∫m-9.  3x3 + x2 + 2x + 5 N˛Áz 1 + 2x + x2 Ãz ßÁT
tyu\L@
“¬: Ãƒ|üs™ “™ ßÁ[Æ EÁ{∫ ßÁ\N˛ Nz̨  útÁı N˛Áz GåNz̨
VÁoÁÊN˛Áı Nz̨  Eƒ∫Áz“m N¿̨ ™ ™ı √ÆƒuÀso N˛∫oz “{Ê@ FÃy N¿̨ ™
™ı útÁı N˛Áz √ÆƒuÀso N˛∫oz “{Ê@ (FÃ N¿̨ ™ ™ı útÁı N˛Áz
√ÆƒuÀso N˛∫åz Nz̨  u¬L FÃNz̨  ™ÁåN˛ øú ™ı §“Ïúty N˛Áz
u¬Qåz N˛Á jÊT N˛“oz “{@) FÃ GtÁ“∫m ™ı, ú“¬z Ãz “y
ßÁ[Æ, GÃNz̨  ™ÁåN˛ øú ™ı “̄, EÁ{∫ ßÁ\N˛ ßy GÃNz̨
™ÁåN˛ øú ™ı “{@  x2 + 2x + 1.

ÃÁzúÁå 1 : ßÁT¢˛¬ N˛Á üs™ út ™Á¬Ó™ N˛∫åz Nz̨  u¬L,
ßÁ[Æ Nz̨  GXYo™ VÁoÁÊN˛ Nz̨  út N˛Áz (i.e., 3x2), ßÁ\N˛ Nz̨  GXYo™ VÁoÁÊN˛ Nz̨  út ( x2)  Ãz ßÁT
tzoz “{@ Æ“ ßÁT 3x “{@ ooΩú≈YÁo ßÁT üuN¿̨ ÆÁ YÁ¬Ó ∫Qoz “{@ ∆z ¢˛¬ 5x2 – x + 5 EÁoÁ “{@
ÃÁzúÁå 2 : E§ ßÁT¢˛¬ N˛Á tΩuƒoyÆ út rÁo N˛∫åz Nz̨  u¬L, åÆz ßÁ[Æ N˛Á GXYo™ VÁoÁÊN˛ Nz̨
út (– 5x2) N˛Áz ßÁ\N˛ Nz̨  GXYo™ VÁoÁÊN˛ Nz̨  út (x2) Ãz ßÁT tzoz “{@ Æ“ ßÁT – 5 EÁoÁ “{@
ÃÁzúÁå 3 : ∆z ¢˛¬ 9x + 10 ∫“oÁ “{@ E§  9x + 10  N˛Á VÁoÁÊN˛, ßÁ\N˛ x2 + 2x + 1 Nz̨  VÁoÁÊN˛ Ãz
N˛™ “{@ Eo:, FÃÃz EÁTz “™ ßÁT å“y N˛∫ ÃN˛oz “{@ Š`m|?
FÃu¬L, ßÁT¢˛¬ 3x – 5 “{ EÁ{∫ ∆z ¢˛¬ 9x + 10 “{@ FÃ o∫“,

(x2 + 2x + 1) × (3x – 5) + (9x + 10) = (3x 3   + 6x 2 + 3x – 5x 2  – 10x – 5 + 9x + 10)

= 3x 3   + x2 + 2x + 5

Æ“ÁÂ, “™ úÏå: tzQoz “{ uN˛ ßÁ[Æ = ßÁ\N˛ × ßÁT¢˛¬ +  ∆z ¢˛¬

2

2

2 1

2 2 3 1

2 4

1
2

3

x

x x x

x x

x
x

−

+ + +

+
− −

− +
− −
+ +

2 3 2

3 2

2

2

3 5

2 1 3 2 5

3 6 3

5 5
5 10 5

9 10

x

x x x x x

x x x

x x
x x

x

−

+ + + + +

+ +

− − −

− − +

− − −

+ + +

+
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Æ“ÁÂ üÆÏMo N˛¬åuƒuá, <ÆÏuM¬g N˛y ßÁT N˛¬å uƒuá> N˛“¬Áoy “{@
Æ“ FÃ o∫“ “{
Æut p(x) EÁ{∫ g(x) N˛ÁzF| tÁz §“Ïúty “{, g(x) ≠ 0, o§ “™ §“ÏúutÆÁÂ q(x) EÁ{∫ r(x) FÃ

üN˛Á∫ rÁo N˛∫ ÃN˛oz “̄ uN˛
p(x) = g(x) × q(x) + r(x),

\“ÁÂ ÆÁ oÁz r(x) = 0 EsƒÁ r(x)  N˛Á VÁoÁÊN˛ < g(x) N˛Á VÁoÁÊN˛ Æut  r(x) ≠ 0

Æ“ úu∫mÁ™, §“ÏúutÆÁı Nz̨  u¬L <ßÁT N˛¬åuƒuá> åÁ™ Ãz \ÁåÁ \ÁoÁ “{@
E§, Hú∫ N˛y TF| YYÁ| tΩƒÁ∫Á uå©å úu∫mÁ™ uåN˛¬oz “{@

(i) Æut  q(x) ∫{uQN˛ §“Ïúty “Áz oÁz r(x) = r uÀs∫ÁÊN˛ ∫“oÁ “{@
(ii) Æut  q(x) = 1, N˛Á VÁoÁÊN˛ = 1, o§ p(x) N˛Á VÁoÁÊN˛ = 1 + g(x) N˛Á VÁoÁÊN˛
(iii) Æut p(x) §“Ïúty (x – a), tΩƒÁ∫Á uƒßÁu\o “{, o§ ∆z ¢˛¬ p(a) ∫“oÁ “{@
(iv) Æut r(x) = 0, “™ N˛“oz “{Ê p(x) N˛Áz q(x) Ãz uå:∆z  ßÁT uN˛ÆÁ \ÁoÁ “{@ EsƒÁ

p(x) N˛Á q (x) TÏmåQlg “{@

GtÁ“∫m -10.  3x2 – x3 – 3x + 5 N˛Áz x – 1 – x2, ßÁT tyu\L EÁ{∫ ßÁT N˛¬åuƒuá N˛y \ÁÂY
N˛yu\L@
“¬ : ÜÆÁå tyu\L uN˛ ty “ÏF| §“ÏúutÆÁÂ ™ÁåN˛ øú ™ı å“yÊ “{@ ßÁT úÓ∫Á N˛∫åz Nz̨  u¬L Ãƒ|üs™ “™
ßÁ[Æ EÁ{∫ ßÁ\N˛ N˛Áz GåNz̨  VÁoÁÊN˛ Nz̨  Eƒ∫Áz“m N¿̨ ™ ™ı uƒßÁu\o N˛∫oz “̄@ Eƒ∫Áz“y (decreasing)
N¿̨ ™ ™ı u¬Qoz “{@

Eo:, ßÁ[Æ = – x3 + 3x2 – 3x + 5 EÁ{∫

ßÁ\N˛ = – x2 + x – 1.

ßÁT üuN¿̨ ÆÁ tÁu“åy EÁz∫ §oÁF| TF| “{@ “™ Æ“ÁÂ N˛“
ÃN˛oz “{Ê uN˛ ∆z ¢˛¬ N˛Á VÁoÁÊN˛, ßÁ[Æ (–x2 + x –1)  Nz̨
VÁoÁÊN˛ Ãz N˛™ “{@

FÃu¬L, ßÁT¢˛¬ = x – 2, ∆z ¢˛¬ = 3.

E§, ßÁ[Æ = ßÁ\N˛ × ßÁT¢˛¬+ ∆z ¢˛¬

= (–x2 + x – 1) (x – 2) + 3

= – x3 + x2 – x + 2x2 – 2x + 2 + 3

= – x3   +  3x2  – 3x + 5

FÃ üN˛Á∫, ßÁTN˛¬å uƒuá N˛y \ÁÂY N˛y TF|@

2 3 2

3 2

2

2

2

1 3 3 5

2 2 5
2 2 2

3

x

x x x x x

x x x

x x
x x

−

− + − − + − +

− + −

+ − +

− +

− +
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GtÁ“∫m -11. §“Ïúty 2x4 – 3x3 – 3x2 + 6x – 2 Nz̨  Ãßy ∆ÓãÆÁı N˛Áz rÁo N˛yu\L, Æut EÁú \Áåoz
“{ uN˛ FÃNz̨  ∆ÓãÆÁı ™ı Ãz tÁz ∆ÓãÆ 2  EÁ{∫ – 2 “̄@

“¬ : MÆÁıuN˛ FÃNz̨  tÁz ∆ÓãÆ 2  EÁ{∫ – 2  “{ FÃu¬L “™ FÃz  (x – 2  ) (x + 2 ) = x2 – 2

Ãz ßÁT tz ÃN˛oz “{@

ßÁT¢˛¬ N˛Á üs™ út  
4

2
2

2 2x x
x

=

ßÁT¢˛¬ N˛Á tΩuƒoyÆ út  
3

2

3 3x x
x

−
=−

ßÁT¢˛¬ N˛Á owoyÆ út  
2

2 1x
x

=

FÃu¬L, 2x4 – 3x3 – 3x2 + 6x – 2 = (x2 – 2) (2x2 – 3x + 1).

E§, ™ÜÆút –3x, Nz̨  uƒßÁ\å tΩƒÁ∫Á “™ 2x2 – 3x + 1 Nz̨  TÏmå Qlg (2x – 1) (x – 1)

üÁõo N˛∫ ÃN˛oz “{@ Eo:, FÃNz̨  ∆ÓãÆ x = 
1
2  EÁ{∫ x = 1 “{@ FÃu¬L, utÆz “ÏL §“Ïúty Nz̨  ∆ÓãÆ  2 ,

– 2 ,  1 EÁ{∫ 1
2

 “̄@

               E•ÆÁÃ – 3.4– 3.4– 3.4– 3.4– 3.4

1. §“Ïúty p(x) N˛Áz §“Ïúty q(x) Ãz ßÁT tyu\L EÁ{∫ uå©å ™ı Ãz ünÆzN˛ Nz̨  ßÁT¢˛¬ EÁ{∫ ∆z 
rÁo N˛yu\L:

(i) p(x) = x3 – 3x2 + 5x – 3, g(x) = x2 – 2

(ii) p(x) = x4 – 3x2 + 4x + 5, g(x) = x2 + 1 – x

(iii) p(x) = x4 – 5x + 6, g(x) = 2 – x2

2

2 4 3 2

4 3 2

3 2

3 2

2

2

2 3 1

0 2 2 3 3 6 2

2 0 4

3 6 2
3 0 6

0 2
0 2

0

x x

x x x x x x

x x x

x x x
x x x

x x
x x

− +

+ − − − + −

+ −
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2. tΩuƒoyÆ §“Ïúty N˛Áz üs™ §“Ïúty Ãz ßÁT tzN˛∫ \ÁÂY N˛yu\L uN˛ uN˛Ã GtÁ“∫m ™ı üs™
§“Ïúty, tΩuƒoyÆ §“Ïúty N˛Á TÏmåQlg “{@
(i) t2 – 3, 2t4 + 3t3 – 2t2 – 9t – 12

(ii) x2 + 3x + 1, 3x4 + 5x3 – 7x2 + 2x + 2

(iii) x3 – 3x + 1, x5 – 4x3 + x2 + 3x + 1

3. 3x4 + 6x3 – 2x2 – 10x – 5  Nz̨  EãÆ Ãßy ∆ÓãÆÁı N˛Áz rÁo N˛yu\L@ Æut FÃNz̨  tÁz ∆ÓãÆ

5
3

 EÁ{∫ 5
3

−  “̄@

4.  x3 – 3x2 + x + 2  N˛Áz §“Ïúty g(x) Ãz ßÁT tzåz ú∫ ßÁT¢˛¬ EÁ{∫ ∆z  N¿̨ ™∆:  x – 2 EÁ{∫
– 2x + 4, üÁõo “Ázoz “{Ê@ g(x) rÁo N˛yu\L@

5. §“Ïúty p(x), g(x), q(x) EÁ{∫ r(x), Nz̨  GtÁ“∫m tyu\L \Áz ßÁT N˛¬åuƒuá N˛Áz ÃÊoÏ…b N˛∫oz
“{ EÁ{∫

(i)   p(x) N˛Á VÁoÁÊN˛  =  q(x) N˛Á VÁoÁÊN˛  (ii) q(x) N˛Á VÁoÁÊN˛ = r(x) N˛Á VÁoÁÊN˛

(iii) r(x)  N˛Á VÁoÁÊN˛ = 0

               ƒ{N˛u¡úN˛ E•ÆÁÃ (Optional Exercise)
     [Æ“ E•ÆÁÃ ú∫yqÁ ™ı Ãu©™u¬o å“yÊ “{@]

1. \ÁÂY N˛yu\L uN˛ åyYz utÆz “ÏL VåyÆ §“Ïúty Nz̨  EÁTz ty TF| ÃÊPÆÁEÁzÊ Nz̨  ∆ÓãÆ “{Ê@ ünÆzN˛
GtÁ“∫m ™ı, GåNz̨  TÏmÁÊN˛ EÁ{∫ ∆ÓãÆÁı Nz̨  §yY ÃÊ§Êá N˛y ßy \ÁÂY N˛yu\L@

(i)  2x3 + x2 – 5x + 2 ; (
1
2 , 1, –2) (ii)  x3 – 3x2 + 3x – 1 ; (1, 1, 1)

2. VåyÆ §“Ïúty rÁo N˛yu\L u\ÃNz̨  ∆ÓãÆÁı N˛Á ÆÁzT, tÁz ∆ÓãÆÁı N˛Á TÏmÁ LN˛ ÃÁs ¬zoz “ÏL,
FÃNz̨  TÏmå¢˛¬ N˛Á ÆÁzT, EÁ{∫ ∆ÓãÆÁı N˛Á TÏmå¢˛¬ N¿̨ ™∆: 2, –7, –14 “{@

3. Æut §“Ïúty x3 – 3x2 + x + 1 Nz̨  ∆ÓãÆ a – b, a, a + b “{ oÁz a EÁ{∫ b rÁo N˛yu\L@

4. Æut §“Ïúty x4 – 6x3 – 26x2 + 138x – 35 Nz̨  tÁz ∆ÓãÆ  2 ± 3 , “Áz oÁz EãÆ ∆ÓãÆÁı N˛Áz rÁo
N˛yu\L@

5. Æut §“Ïúty x4 – 6x3 – 16x2 + 25x + 10  N˛Áz tÓÃ∫y §“Ïúty x2 – 2x + k, Ãz ßÁT tzåz ú∫
∆z  x + a, üÁõo “ÁzoÁ “{@ k EÁ{∫ a rÁo N˛yu\L@
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          “™åz MÆÁ YYÁ| N˛y

   FÃ EÜÆÁÆ ™ı EÁúåz uå©å §ÁoÁı N˛Áz újÁ “{ :
1. VÁoÁÊN˛ 1, 2 EÁ{∫ 3 N˛y §“ÏúutÆÁÂ N¿̨ ™∆: ∫{uQN˛, tΩuƒVÁoyÆ EÁ{∫ VåyÆ §“ÏúutÆÁÂ N˛“¬Áoy “{@
2. ƒÁÀouƒN˛ TÏmÁÊN˛Áz Nz̨  ÃÁs x ™ı LN˛ tΩuƒVÁoyÆ §“Ïúty N˛Á øú ax2 + bx + c, ∫“oÁ “{ \“ÁÂ

a ≠ 0  EÁ{∫ a, b, c ƒÁÀouƒN˛ ÃÊPÆÁLÂ “{Ê@
3. §“Ïúty  p(x) Nz̨  ∆ÓãÆ, Gå u§ãtÏEÁzÊ Nz̨  x- uåtz|∆ÁÊN˛ ∫“oz “{ \Áz y = p(x) Nz̨  EÁ¬zQ ™ı

X-Eq N˛Áz üuoXZzt N˛∫oz “{Ê@
4. tΩuƒVÁoyÆ §“Ïúty Nz̨  EuáN˛o™ ∆ÓãÆ 2 EÁ{∫ VåyÆ §“Ïúty Nz̨  EuáN˛o™ ∆ÓãÆ  3 ∫“

ÃN˛oz “{Ê@
5. Æut tΩuƒVÁoyÆ §“Ïúty ax2 + bx + c, a ≠ 0 Nz̨  ∆ÓãÆ  α EÁ{∫ β “Áz oÁz

α + β = –
b
a , αβ = 

c
a .

6. Æut VåyÆ §“Ïúty ax3 + bx2 + cx + d, a ≠ 0 Nz̨  ∆ÓãÆ α, β, γ “Áz oÁz

α + β + γ = 
b

a
−

,

αβ + βγ + γα = 
c
a ,

EÁ{∫ αβγ = 
d

a
−

.

7. ßÁTN˛¬å uƒuá Àú…b N˛∫oy “{ uN˛ N˛ÁzF| ßy ty “ÏF| §“Ïúty p(x) EÁ{∫ N˛ÁzF| E-∆ÓãÆ §“Ïúty
g(x) Nz̨  u¬L, §“Ïúty  q(x) EÁ{∫ r(x) FÃ üN˛Á∫ ∫“oy “{ uN˛

p(x) = g(x) q(x) + r(x),

Ohm±   r(x) = 0 ¶m  r(x) H$m KmV <  g(x) H$m KmV,  ¶{X  r(x) ≠ 0.

üÀoÁuƒo úu∫ÆÁz\åÁ
tΩuƒVÁoyÆ §“Ïúty - §“Ïúty N˛Á ∆ÓãÆ, ∫zQyÆ üt∆|å

uƒußãå uÀsuoÆÁı ™ı §“Ïúty ax2 + bx + c N˛Á EÁ∫zQ QÎYåÁ @
  (i)   a > 0 (ii) a < 0 (iii)  a = 0 (iv)  b > 0 (v)  b < 0

(vi)   b = 0 EÁ∫zQ ú∫ ubõúmy u¬uQL @
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