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8.1 üÀoÁƒåÁ
oÏ™åz úÓƒ| EÜÆÁÆ ™ı ü™ÁmÁı Nz̨  ÃÁs ufißÏ\ Nz̨  §“Ïo Ãz TÏmÁı Nz̨  §Á∫z ™ı ú‰jÁ sÁ@ oÏ™ \Áåoz “Áz uN˛

oyå EÃÊ∫zuQÆ u§ãtÏEÁı N˛Áz ÆÏS™Áı ™ı \Áz‰gåz Ãz ufißÏ\ üÁõo “ÁzoÁ “{@ MÆÁ oÏ™ \Áåoz “Áz uN˛ Ã™o¬ ™ı YÁ∫
u§ãtÏEÁı Ãz N˛Á{åÃy EÁNw̨ uo üÁõo “Ázoy “{? ÜÆÁå tyu\L uN˛ Æut Ãßy u§ãtÏ ÃÊ∫zQyÆ “Áz oÁz “™ LN˛ ∫zQÁQlg
üÁõo N˛∫oz “¯, Æut YÁ∫ u§ãtÏEÁı ™ı Ãz oyå ÃÊ∫zQyÆ “Áz oÁz “™ LN˛ ufißÏ\ üÁõo N˛∫oz “¯, EÁ{∫ Æut N˛ÁzF|
ßy oyå u§ãtÏ ÃÊ∫zQyÆ å “Áz o§ “™ı LN˛ YÁ∫ ßÏ\ÁEÁzÊ N˛y §Êt EÁNw˛uo üÁõo “Ázoy “{@ LÃy EÁNw̨ uo N˛Áz “™
YoÏßÏ|\ N˛“oz “¯@

oÏ™ EÁÃÁåy Ãz EåzN˛ YoÏßÏ|\Áı N˛Áz QÎY ÃN˛oz “¯ @ oÏ©“Á∫z YÁ∫Áı EÁz∫ úÁÆz \Áåz ƒÁ¬z YoÏßÏ|\Áı N˛Áz
ú“YÁuåL EÁNw̨ uo  (iii) EÁ{∫ (iv) ™ı §åz YoÏßÏ|\ LN˛ ™“nƒúÓm| ú“¬Ó ™ı ußãåoÁ t∆Á|oz “{@ ƒz uN˛Ã o∫“ ußãå
“{?

FÃ EÜÆÁÆ ™ı “™ Nz̨ ƒ¬ EÁNw̨ uo (Fig (iii)) üN˛Á∫ Nz̨  YoÏßÏ|\ N˛Á
E•ÆÁÃ N˛∫ıTz@ Æz G¬ YoÏßÏ|\ “{@

YoÏßÏ|\ LN˛ Ã™o¬ ™ı YÁ∫ ∫zQÁEÁı ˚Á∫Á úu∫§Ú Ã∫¬ §Êt EÁNw̨ uo
“{@

YoÏßÏ|\ ABCD N˛Áz YÁ∫ ßÏ\ÁLÂ  AB, BC, CD EÁ{∫ DA “{, YÁ∫ ∆y |
A, B, C EÁ{∫ D “{@ ∆y Áż ú∫ §åz YÁ∫ N˛Ázm  A∠ , B∠ , C∠   EÁ{∫ D∠
“Ázoz “¯@

\§ “™ Ã©™ÏQ ∆y | (A, C) EÁ{∫ (B, D) \Áz‰goz “̄  (EÁNw̨ uo  (vi)), o§
YoÏßÏ|\ Nz̨  N˛m| AC EÁ{∫ BD üÁõo “Ázoz “¯@
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8.2 YoÏßÏ|\ Nz˛ TÏm (Properties of Quadrilater)

YoÏßÏ|\ Nz̨  ßyo∫ YÁ∫ N˛Ázm “Ázoz “¯@ MÆÁ “™ Æz YÁ∫ N˛ÁzmÁı N˛Á ÆÁzT rÁo N˛∫ ÃN˛oz “¯? ufißÏ\ Nz̨
N˛ÁzmÁı Nz̨  ÆÁzT Nz̨  §Á∫z ™ı ÆÁt N˛yu\L@ “™ FÃ TÏm N˛Á GúÆÁzT YoÏßÏ|\ Nz̨  YÁ∫Áı EÊo: N˛ÁzmÁı N˛Á ÆÁzT rÁo
N˛∫zåz Nz̨  u¬L N˛∫oz “¯@

ABCD LN˛ YÏoÏßÏ|\ “{ EÁ{∫ AC N˛m| “{ (EÁNw̨ uo tzuQL)
“™ \Áåoz “{ı uN˛ ΔABC Nz̨  oyå N˛ÁzmÁı N˛Á ÆÁzT “{,

180oCAB ABC BCA∠ + ∠ + ∠ =  ...(1)  (ufißÏ\ N˛Á N˛ÁzmÁı N˛Á ÆÁzT TÏm)
FÃy üN˛Á∫, ΔADC ™ı.

180oCAD ADC DCA∠ + ∠ + ∠ = ...(2)

(1) EÁ{∫ (2) N˛Áz \Áz‰gåz ú∫, “™ı üÁõo “ÁzoÁ “{,

180 180o oCAB ABC BCA CAD ADC DCA∠ + ∠ + ∠ +∠ + ∠ + ∠ = +

ÆÓÂuN˛ ACADCAB ∠=∠+∠   and CDCABCA ∠=∠+∠

FÃu¬L,  A∠  + B∠ + C∠  + D∠  = 360o

EsÁ|oΩ YoÏßÏ|\ Nz̨  YÁ∫ N˛ÁzmÁı N˛Á ÆÁzT 360o EsƒÁ YÁ∫ Ã™N˛Ázm ∫“oÁ “{@

8.3 YoÏßÏ|\ Nz̨  uƒußãå üN˛Á∫ (Different Types of Quadrilaters)

åyYz utL TL YoÏßÏ|\Áı N˛y EÁz∫ tzuQL? Få™ı Ãz §“Ïo Ãz “™ FÃNz̨  úÓƒ| tzQz “¯@ “™ Fã“ı Hú∫y oÁ{∫
ú∫ tzQıTz “¯ EÁ{∫ FåNz̨  TÏmÁı ú∫ EÁáÁu∫o GåNz̨  uƒu∆…b åÁ™Áı N˛Á z ÆÁt N˛∫ıTz@
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“™åz Eƒ¬ÁzN˛å uN¿̨ ÆÁ uN˛
l EÁNw̨ uo (i) ™ı, YoÏßÏ|\ ABCD N˛y Ã©™ÏQ ßÏ\ÁLÂ AB EÁ{∫ DC LN˛ tÏÃ∫z N˛Áz Ã™ÁåÁão∫ “{@ LzÃÁ

YoÏßÏ|\, Ã™¬Ê§ YoÏßÏ|\Ã™¬Ê§ YoÏßÏ|\Ã™¬Ê§ YoÏßÏ|\Ã™¬Ê§ YoÏßÏ|\Ã™¬Ê§ YoÏßÏ|\ N˛“¬ÁoÁ “{@
Æut Ã™¬Ê§ YoÏßÏ|\ ™ı EÃ™ÁåÁão∫ ßÏ\ÁLÂ Ã™Áå “Áz o§ Æ“ Ã™u˚§Á“Ï Ã™¬Ê§ YoÏßÏ|\Ã™u˚§Á“Ï Ã™¬Ê§ YoÏßÏ|\Ã™u˚§Á“Ï Ã™¬Ê§ YoÏßÏ|\Ã™u˚§Á“Ï Ã™¬Ê§ YoÏßÏ|\Ã™u˚§Á“Ï Ã™¬Ê§ YoÏßÏ|\ N˛“¬ÁoÁ
“{@

l EÁNw̨ uo (ii) ™ı, YoÏßÏ|\ Nz̨  Ã©™ÏQ ßÏ\ÁEÁı Nz̨  tÁzåÁı ÆÏS™ Ã™ÁåÁão∫ “{@ LzÃÁ YoÏßÏ|\, Ã™ÁåÁÊo∫ YoÏßÏ|\
N˛“¬ÁoÁ “{@ EÁNw̨ uo (iii), (iv) EÁ{∫ (v) ßy Ã™ÁåÁÊo∫ YoÏßÏ|\ “{@Ã™ÁåÁÊo∫ YoÏßÏ|\ “{@Ã™ÁåÁÊo∫ YoÏßÏ|\ “{@Ã™ÁåÁÊo∫ YoÏßÏ|\ “{@Ã™ÁåÁÊo∫ YoÏßÏ|\ “{@

l EÁNw̨ uo (iii) ™ı Ã™ÁåÁÊo∫ YoÏßÏ|\ EFGH Nz̨  Ãßy N˛Ázm Ã™N˛Ázm “{@ Eo: FÃz EÁÆo N˛“oz “{@
l EÁNw̨ uo (iv) ™ı, Ã™ÁåÁÊo∫ YoÏßÏ|\ N˛y ÃÊ¬Så ßÏ\ÁLÂ Ã™Áå “{ EÁ{∫ Æ“ Ã™YoÏßÏ|\Ã™YoÏßÏ|\Ã™YoÏßÏ|\Ã™YoÏßÏ|\Ã™YoÏßÏ|\ N˛“¬ÁoÁ “{@
l EÁNw̨ uo (v) ™ı. Ã™ÁåÁÊo∫ YoÏßÏ|\ N˛y ÃÊ¬Så ßÏ\ÁLÂ Ã™Áå EÁ{∫ ünÆzN˛ N˛Ázm 90° “{@ Æ“ ƒT| ƒT| ƒT| ƒT| ƒT| N˛“¬ÁoÁ

“{@
l EÁNw̨ uo (vi) ™ı YoÏßÏ|\ ABCD Nz̨  tÁz ÃÊ¬Så ßÏ\ÁEÁı Nz̨  ÆÏS™ Ã™Áå “{, EsÁ|oΩ  AB = AD EÁ{∫ BC

= CD. Æ“ úoÊT EÁNw̨ uoúoÊT EÁNw̨ uoúoÊT EÁNw̨ uoúoÊT EÁNw̨ uoúoÊT EÁNw̨ uo N˛“¬Áoy “{@
uå∆Á MÆÁ N˛“oy “{, ÜÆÁå tyu\L :

LN˛ Ã™YoÏßÏ|\, ƒT| “Áz ÃN˛oÁ “{ ú∫ÊoÏ Ãßy ƒT|, Ã™YoÏßÏ|\ å“Î “Áz ÃN˛oz “¯@
¬¬yoÁ EÁTz N˛“oy “{ :

Ãßy EÁÆo, Ã™ÁåÁÊo∫ YoÏßÏ|\ ∫“oz “¯ ú∫ãoÏ Ãßy Ã™ÁåÁÊo∫ YoÏßÏ|\ EÁÆo å“Î “Ázoz@
Få™ı Ãz N˛Á{åÃz N˛så Nz̨  ÃÁs oÏ™ Ã“™o “Áz?
oÏ©“Á∫z G∫ Nz̨  u¬L N˛Á∫m §oÁFL@ YoÏßÏ|\ Nz̨  uƒußãå üN˛Á∫Áı Nz̨  u¬L LzÃz EÁ{∫ N˛så u¬uQL@

√ÆÁPÆÁn™N˛ GtÁ“∫m :
GtÁ“∫m-1.  ABCD  Ã™ÁåÁÊo∫ YoÏßÏ|\ “{ EÁ{∫ A∠  = 60o oÁz ∆z  N˛ÁzmÁı N˛Áz rÁo N˛yu\L@
“¬ : Ã™ÁåÁÊo∫ YoÏßÏ|\ Nz̨  Ã©™ÏQ N˛Ázm Ã™Áå ∫“oz “¯@

Eo: Ã™ÁåÁÊo∫ YoÏßÏ|\ ABCD ™ı,
 C∠  = A∠ = 60o  EÁ{∫ B∠  = D∠

Ã™ÁåÁÊo∫ YoÏßÏ|\ Nz̨  N¿̨ u™o N˛ÁzmÁı N˛Á ÆÁzT 180o ∫“oÁ “{@
ÆÓÂuN˛ A∠   EÁ{∫ B∠  N¿̨ u™o N˛Ázm “{

D∠  =  B∠ =  180o − A∠

=  180o − 60o = 120o.

FÃ o∫“, ∆z  N˛Ázm 120o, 60o, 120o.
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GtÁ“∫m-2.  Ã™ÁåÁÊo∫ YoÏßÏ|\ ABCD ™ı  ∠DAB  = 40o, FÃNz̨  ∆z  N˛Ázm rÁo N˛yu\L@
“¬ :

ABCD Ã™ÁåÁÊo∫ YoÏßÏ|\ “{@
∠DAB = ∠BCD = 40° EÁ{∫ AD || BC

ÆÓÂuN˛ N¿̨ u™N˛ N˛ÁzmÁı N˛Á ÆÁzT
∠CBA + ∠DAB = 180°

∴  ∠CBA = 180 − 40°
        = 140°

FÃÃz “™ rÁo N˛∫ ÃN˛oz “¯,   ∠ADC = 140°  EÁ{∫ ∠BCD = 40°
GtÁ“∫m-3. Ã™ÁåÁÊo∫ YoÏßÏ|\ N˛y tÁz ÃÊ¬Så (EÁÃãå) ßÏ\ÁLÂ 4.5 Ãı.™y. EÁ{∫ 3 Ãı.™y. “{@ FÃN˛Á

úu∫™Áú rÁo N˛yu\L@
“¬ :YÓÂuN˛ Ã™ÁåÁÊo∫ YoÏßÏ|\ N˛y Ã©™ÏQ ßÏ\ÁLÂ Ã™Áå ∫“oy “{, ∆z  tÁz ßÏ\ÁLÂ 4.5 Ãı.™y. EÁ{∫ 3 Ãı.™y. “{@

Eo: úu∫™Áú = 4.5 + 3 + 4.5 + 3 = 15 Ãı.™y.
GtÁ“∫m-4. Ã™ÁåÁÊo∫ YoÏßÏ|\ ABCD ™ı, N¿̨ u™o N˛Ázm  ∠A EÁ{∫ ∠B Nz̨  Ã™u˚ßÁ\N˛ P ú∫ üuoXZzt
N˛∫oz “¯@ §oÁF|L uN˛ A∠ PB = 90o.

“¬ : ABCD Ã™ÁÊo∫ YoÏßÏ|\ “{@ N¿̨ u™o N˛Ázm  ∠A  EÁ{∫ ∠B Nz̨  Ã™u˚ßÁ\N˛ AP EÁ{∫  BP  “{@
ÆÓÂuN˛ Ã™ÁÊo∫ YoÏßÏ|\ Nz̨  N¿̨ u™o N˛ÁzmÁı N˛Á ÆÁzT ÃÊúÓ∫N˛ ∫“oÁ “{,

A∠  +  B∠  = 180o

2
180B

2
1A

2
1

=∠+∠

o90PBAPAB =∠+∠⇒

Δ APB ™ı,
o180PBAAPBPAB =∠+∠+∠  (ufißÏ\ Nz̨  N˛ÁzmÁı N˛Á ÆÁzT TÏm)

)PBAPAB(180APB 0 ∠+∠−=∠

      = 180o − 90o

       = 90o

Eo: Æ“ uÃÚ “ÁzoÁ “{@

A B

D C

40°

A B

D C

E
40°

AB N˛Áz E oN˛ §jÁF|L@  ∠CBE rÁo N˛yu\L@
oÏ™ MÆÁ tzQoz “Áz? N˛Á{åÃz üN˛Á∫ Nz̨  N˛Ázm
∠ABC EÁ{∫ ∠CBE “{?

Æ“ üÆnå N˛yu\L :
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E•ÆÁÃ - 8.1- 8.1- 8.1- 8.1- 8.1
1. uå©å N˛så Ã“y ÆÁ T¬o “{, Àú…b N˛yu\L :

(i) ünÆzN˛ Ã™ÁåÁão∫ YoÏßÏ|\, Ã™¬Ê§ YoÏßÏ|\ “ÁzoÁ “{@ (     )
(ii) Ãßy Ã™ÁåÁão∫ YoÏßÏ|\, YoÏßÏ|\ “Ázoz “¯@ (     )
(iii) Ãßy Ã™¬Ê§ YoÏßÏ|\, Ã™ÁÊo∫ YoÏßÏ|\ “Ázoz “¯@ (     )
(iv) LN˛ ƒT|, Ã™YoÏßÏ|\ “ÁzoÁ “{@ (     )
(v) ünÆzN˛ Ã™YoÏßÏ|\, ƒT| ∫“oÁ “{@ (     )
(vi) Ãßy Ã™ÁåÁão∫ YoÏßÏ|\, EÁÆo ∫“oz “¯@ (     )

2. uå©å ÃÁ∫my (“ÁÂ) u¬QN˛∫ úÓm| N˛yu\L Æut uN˛Ãy uƒu∆…b YoÏßÏ|\ Nz˛ u¬L TÏm Ã“y “{ EÁ{∫ Æut TÏm
Ã“y å“y “Áz oÁz (å“Î) u¬uQL@
TÏm Ã™¬Ê§ YoÏßÏ|\ Ã™ÁÊo∫ YoÏßÏ|\ Ã™YoÏßÏ|\ EÁÆo ƒT|

a. Ã©™ÏQ ßÏ\ÁEÁı N˛Á LN˛“y “ÁÂ
ÆÏS™ Ã™ÁÊo∫ ∫“oÁ “{@

b. Ã©™ÏQ ßÏ\ÁEÁı Nz̨  tÁz
tÁz ÆÏS™ Ã™ÁÊo∫ ∫“oz “¯@

c. Ã©™ÏQ ßÏ\ÁLÂ Ã™Áå
∫“oy “{Ê@

d. Ã©™ÏQ N˛Ázm Ã™Áå
∫“oz “¯@

e. N¿̨ u™N˛ N˛Ázm ÃÊúÓ∫N˛
∫“oz “¯@

f. N˛m| LN˛ tÓÃ∫z N˛Áz
Ã™u˚ßÁu\o N˛∫oz “¯@

g. N˛m| Ã™Áå ∫“oz “¯@
h. Ãßy ßÏ\ÁLÂ Ã™Áå

∫“oz “¯@
i. ünÆzN˛ N˛Ázm Ã™N˛Ázm

∫“oÁ “{@
j. N˛m| LN˛ tÓÃ∫z ú∫ ¬Ê§

∫“oz “¯@

3. Ã™¬Ê§ YoÏßÏ|\ ABCD ™ı AB || CD, Æut AD=BC oÁz §oÁF|L uN˛ A∠  = B∠ EÁ{∫ C∠ = D∠ .

4. YoÏßÏ|\ Nz̨  YÁ∫ N˛ÁzmÁı ™ı EåÏúÁo 1: 2:3:4 “{@ YoÏßÏ|\ Nz̨  ünÆzN˛ N˛Ázm N˛Á ™Áú §oÁF|L@

5. EÁÆo ABCD N˛Á N˛m| AC “{@ ΔACD Nz̨  N˛ÁzmÁı N˛Áz rÁo N˛yu\L@ N˛Á∫m tyu\L@
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8.4 Ã™ÁåÁão∫ YoÏßÏ|\ EÁ{∫ FÃNz̨  TÏmá™| (Parallelogram and their properties)

“™åz tzQÁ “{ Ã™ÁåÁão∫ YoÏßÏ|\, YoÏßÏ|\ “Ázoz “̄@ åyYz “™ Ã™ÁåÁão∫ YoÏßÏ|\ Nz̨  TÏmÁı Nz̨  §Á∫z ™ı
\ÁåıTz@

FÃz N˛yu\L :
LN˛ N˛ÁT„\ Nz̨  bÏN˛gz Ãz Ã™ÁåÁão∫ YoÏßÏ|\ N˛ÁubL EÁ{∫ úÏå: EÃNz˛ LN˛ N˛m| Nz̨  ÃÁs

N˛ÁubL@ oÏ©“ı uN˛Ã üN˛Á∫ Nz̨  EÁN˛Á∫ üÁõo “ÏL? Få ufißÏ\Áı Nz̨  §Á∫z ™ı oÏ™ MÆÁ N˛“oz “Áz?

LN˛ ufißÏ\ Nz̨  Hú∫ tÓÃ∫Á ufißÏ\ ∫uQL@ MÆÁ oÏ™ ünÆzN˛ ßÏ\Á Nz̨  Hú∫ tÓÃ∫y ßÏ\Á eyN˛ o∫“ Ãz ∫Q
ÃN˛oz “¯? ßÏ\ÁLÂ Ã™Áå N˛∫åz Nz̨  u¬L oÏ©“z ufißÏ\ N˛Áz VÏ™ÁåÁ EÁƒ≈ÆN˛ “{@ MÆÁıuN˛ tÁz ufißÏ\ ÆsÁs| øú
Ãz Ã™Áå “{ ufißÏ\ LN˛ tÏÃ∫z Nz̨  Ãƒ|Ã™Áå “{@

NĮ̈ Z EÁ{∫ Ã™ÁåÁão∫ YoÏßÏ|\ Nz̨  ÃÁs Æ“ N˛yu\L@ N˛Ábåz Nz̨  u¬L oÏ™ uN˛Ãy ßy N˛m| N˛Á YÆå N˛∫
ÃN˛oz “¯@

“™ tzQoz “¯ uN˛ Ã™ÁÊo∫ YoÏßÏ|\ N˛Á üÃzN˛ N˛m| FÃz tÁz Ãƒ|Ã™Áå ufißÏ\ ™ı uƒßÁu\o N˛∫oÁ “{@
E§ “™ Æ“ úu∫mÁ™ uÃÚ N˛∫ıTz@

ü™zÆ-8.1 :  Ã™ÁÊo∫ YoÏßÏ|\ N˛Á N˛m| FÃz tÁz Ãƒ|Ã™Áå ufißÏ\Áı ™ı uƒßÁu\o N˛∫oÁ “{@
Gúúu : ™Áå ¬yu\L ABCD Ã™ÁÊo∫ YoÏßÏ|\ “{@

A EÁ{∫ C u™¬ÁF|L@ Ã™ÁÊo∫ YoÏßÏ|\ N˛Á N˛m| AC “{@

YÓÂuN˛ AB || DC EÁ{∫ AC uoÆ|N˛ ∫zQÁ “{,

∠DCA = ∠CAB. (LN˛ÁÊo∫ EÊo:N˛Ázm)

FÃy o∫“, DA || CB EÁ{∫ AC uoÆ|N˛ ∫zQÁ “{@ FÃu¬L ∠DAC = ∠BCA.

ΔACD EÁ{∫ ΔCAB ™ı,

∠DCA = ∠CAB  EÁ{∫   ∠DAC  = ∠ΒCA

EÁ{∫ AC = CA. (GßÆuå…e ßÏ\Á)

FÃu¬L ΔABC ≅  ΔCDA.

FÃN˛Á Es| tÁz ufißÏ\ N˛Ázm ßÏ\Á N˛Ázm ASA uåÆ™ ̊ Á∫Á Ãƒ|Ã™Áå “Ázoz “¯@ EsÁ|oΩ N˛m| AC, Ã™ÁÊo∫
YoÏßÏ|\ N˛Áz tÁz Ãƒ|Ã™Áå ufißÏ\ ™ı uƒßÁu\o N˛∫oÁ “{@
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ü™zÆ-8.2 : Ã™ÁÊo∫ YoÏßÏ|\ ™ı, Ã©™ÏQ ßÏ\ÁLÂ VWm gå_wI H$moU §∫Á§∫ “Ázoy “{@
Gúúu :  ú“¬z “y “™åz uÃÚ uN˛ÆÁ “{ uN˛ Ã™ÁÊo∫ YoÏßÏ|\ Nz̨  N˛m| GÃz tÁz Ãƒ|Ã™Áå ufißÏ\ ™ı uƒßÁu\o
N˛∫oz “¯@

FÃ o∫“ EÁNw̨ uo ™ı ACD  CABΔ ≅ Δ

FÃu¬L AB = DC EÁ{∫ ∠CBA = ∠ADC

osÁ AD = BC  EÁ{∫  ∠DAC = ∠ACB

∠CAB = ∠DCA

 ∴ ∠ACB + ∠DCA = ∠DAC + ∠CAB

EsÁ|oΩ ∠DCB = ∠DAB

FÃ o∫“ Ã™Áão∫ YoÏßÏ|\ ™ı,
i. Ã©™ÏQ ßÏ\ÁLÂ §∫Á§∫ “Ázoy “{@
ii. Ã©™ÏQ N˛Ázm ßy §∫Á§∫ “Ázoz “¯@
h_Zo {gÜX {H$`m h¡ uN˛ G¬ YoÏßÏ|\ u\ÃN˛y Ã©™ÏQ ßÏ\ÁLÂ Ã™ÁÊo∫ “{, “™ §oÁ ÃN˛oz “̄ uN˛ Ã©™ÏQ

ßÏ\ÁLÂ EÁ{∫ Ã©™ÏQ N˛Ázm §∫Á§∫ “Ázoz “¯@
E§ “™ Æ“ §oÁåz N˛Á üÆoí N˛∫ıTz uN˛ “™ FÃN˛Á uƒ¬Áz™ uÃÚ N˛∫ ÃN˛oz “̄@ EsÁ|oΩ Æut uN˛Ãy YoÏßÏ|\

N˛y Ã©™ÏQ ßÏ\ÁLÂ §∫Á§∫ “Áz oÁz ƒ“ Ã™Áão∫ YoÏßÏ|\ “ÁzTÁ@
ü™zÆ-8.3 : Æut uN˛Ãy YoÏßÏ|\ Nz̨  Ã©™ÏQ ßÏ\ÁEÁzÊ N˛Á ünÆzN˛ ÆÏS™ Ã™Áå “Áz oÁz ƒ“ Ã™ÁÊo∫ YoÏßÏ|\ “ÁzTÁ@
Gúúu :  rÁo “{ uN˛ YoÏßÏ|\ ABCD ™ı AB = DC EÁ{∫  BC = AD.

N˛m| AC QÎuYL@
ΔABC EÁ{∫ ΔCDA ™ı
BC = AD, AB = DC EÁ{∫ AC = CA (GßÆuå…e ßÏ\Á)
∴ ΔABC ≅ ΔCDA

FÃu¬L ∠BCA = ∠DAC EÁ{∫ AC uoÆ|N˛ ∫zQÁ “{@
EsƒÁ AB || DC ...(1)

ÆÓÂuN˛ ∠ACD = ∠CAB EÁ{∫ CA uoÆ|N˛ ∫zQÁ “{@
∴ BC || AD (rÁo “{) ...(2)

FÃu¬L,  ABCD Ã™ÁÊo∫ YoÏßÏ|\ “{,.... (1) EÁ{∫ (2) ̊ Á∫Á
Eßy oÏ™åz tzQÁ uN˛ Ã™ÁÊo∫ YoÏßÏ|\ ™ı Ã©™ÏQ ßÏ\ÁEÁı Nz̨  tÁzåÁı ÆÏS™ §∫Á§∫ “Ázoz “¯ EÁ{∫ uƒ¬Áz™o:

Æut uN˛Ãy YoÏßÏ|\ Nz̨  Ã©™ÏQ ßÏ\ÁEÁı Nz̨  tÁzåÁı ÆÏS™ §∫Á§∫ “Áz oÁz ƒ“ Ã™ÁÊo∫ YoÏßÏ|\ “ÁzoÁ “{@
MÆÁ “™ FÃy o·Æ N˛Áz Gå YoÏßÏ|\Áı Nz̨  u¬L §oÁ ÃN˛oz “̄ u\åNz̨  Ã©™ÏQ N˛ÁzmÁı Nz̨  ÆÏS™ §∫Á§∫ “Ázoz “̄?
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ü™zÆ-8.4 :  uN˛Ãy YoÏßÏ|\ ™ı, Æut Ã©™ÏQ N˛ÁzmÁı N˛Á ünÆzN˛ ÆÏS™ §∫Á§∫ “Áz oÁz ƒ“ Ã™Áão∫ YoÏßÏ|\ “ÁzTÁ@
Gúúu :  YoÏßÏ|\ ABCD ™ı A∠ = C∠ EÁ{∫ ∠B = ∠D oÁz uÃÚ N˛∫åÁ “{ uN˛ ABCD Ã™Áão∫ YoÏßÏ|\ “{@

rÁo “{ uN˛ ∠A + ∠B + ∠C + ∠D = 360°

∠A +∠B = ∠C + ∠D = 
360

2
°

∴ ∠A + ∠B = 180°

DC N˛Áz E oN˛ §jÁF|L
∠BCD + ∠BCE = 180° Eo: ∠BCE = ∠ADC

Æut ∠BCE = ∠ADC o§ AD || BC  (MÆÁı?)
DC Zzty ∫zQÁ “{@
FÃy o∫“ “™ §oÁ ÃN˛oz “¯ uN˛ AB || DC EsÁ|oΩ ABCD Ã™Áão∫ YoÏßÏ|\ “{@

E•ÆÁÃ - 8.2 - 8.2 - 8.2 - 8.2 - 8.2

1. ÃÊ¬Så EÁNw̨ uo ™ı ABCD  Ã™Áão∫ YoÏßÏ|\ “{@ ABEF

LN˛ EÁÆo “{@ ƒÁz §oÁF|L uN˛ ΔAFD ≅ ΔBEC.

2. §oÁF|L uN˛ Ã™YoÏßÏ|\ Nz̨  N˛m|, FÃz YÁ∫ ÃƒÁ̇TÃ™ ufißÏ\Áı
™ı uƒßÁu\o N˛∫oz “¯@

3. YoÏßÏ|\ ABCD ™ı, C∠  N˛Á Ã™u˚ßÁ\N˛ EÁ{∫ D∠ N˛Á Ã™u˚ßÁ\N˛ O ú∫ üuoXZzuto “Ázoz “{ oÁz

uÃÚ N˛yu\L uN˛ )BA(
2
1COD ∠+∠=∠

8.5 Ã™Áão∫ YoÏßÏ|\ Nz̨  N˛m| (Diagonals of a Parallelogram)

ü™zÆ-8.5 :  Ã™Áão∫ YoÏßÏ|\ Nz̨  N˛m| LN˛ tÓÃ∫z N˛Áz Ã™u˚ßÁu\o N˛∫oz “¯@

Gúúu : Ã™Áão∫ YoÏßÏ|\ ABCD §åÁF|L@

FÃNz̨  tÁzåÁı N˛m| AC EÁ{∫ BD QÎuYL \Áz u§ãtÏ ‘O’ ú∫ u™¬oz “¯@ EH$ Xþgao H$mo à{VÀN>o{XV H$aVo
h¡&

 ΔOAB EÁ{∫ ΔOCD ™ı

§åz “ÏL N˛ÁzmÁı N˛Áz ∠1, ∠2, ∠3, ∠4 Ãz uYuã“o N˛yu\L@

∠1 = ∠3 (AB || CD EÁ{∫ AC uoÆ|N˛ Zzty ∫zQÁ “{@)

D C

A B
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∠2 = ∠4 (MÆÁı?) (LN˛Áão∫ EÊo:N˛Ázm)
EÁ{∫  AB = CD (Ã™ÁÊo∫ YoÏßÏ|\ H$s gå_wI ŵOm |̀)
∴ N˛Ázm ßÏ\Á N˛Ázm ASA uåÆ™ ˚Á∫Á
ΔOCD ≅ ΔOAB
∴ CO= OA, DO = OB EsƒÁ N˛m| LN˛ tÓÃ∫z N˛Áz Ã™u˚ßÁu\o N˛∫oz “¯@
Eo: “™ı \ÁÂY N˛∫åÁ YÁu“L uN˛ MÆÁ FÃN˛Á uƒ¬Áz™ ßy Ã“y “ÁzTÁƒ FÃN˛Á uƒ¬Áz™ “{ : Æut uN˛Ãy

YoÏßÏ|\ Nz̨  N˛m| LN˛ tÓÃ∫z N˛Áz Ã™u˚ßÁu\o N˛∫oz “¯ oÁz ƒ“ Ã™Áão∫ YoÏßÏ|\ “ÁzTÁ@
ü™zÆ-8.6 : Æut uN˛Ãy YoÏßÏ|\ Nz̨  N˛m| LN˛ tÓÃ∫z N˛Áz Ã™u˚ßÁu\o N˛∫oz
“¯ oÁz ƒ“ Ã™Áão∫ YoÏßÏ|\ “ÁzoÁ “{@
Gúúu : ABCD YoÏßÏ|\ “{@

AC EÁ{∫ BD N˛m| “{ \Áz ‘O’ ú∫ üuoXZzuto “Ázoz “{
FÃu¬L OA = OC EÁ{∫ OB = OD.
uÃÚ N˛yu\L uN˛ ABCD Ã™ÁåÁão∫ YoÏßÏ|\ “{@

(ÃÊNz̨ o : ΔAOB EÁ{∫ ΔCOD N˛Áz ÜÆÁåúÓƒ|N˛ tzuQL@ MÆÁ Æz ÃƒÁ̇TÃ™ {Ì ŵO “{? Æut “{ o§ ABCD
g_mZVm MVw©̂ wO H¡$go hmo gH$Vo h¡&)
8.5.1 NÏ˛Z EÁ{∫ [ÆÁu™oyÆ N˛så

úÓƒ| GtÁ“∫mÁı ™ı “™åz §oÁÆÁ “{ uN˛ NĮ̈ Z ÃÁ™ÁãÆ úu∫Ã∫Áı ˚Á∫Á EÁ∫Êß N˛∫oz “ÏL “™ “™åz N˛F|
N˛såÁı N˛Áz rÁo uN˛ÆÁ u\ÃÃz “™ uƒ∆z  EÁNw̨ uo (Ã™ÁÊo∫ YoÏßÏ|\) Nz̨  §Á∫z ™ı §oÁ ÃN˛oz “¯@ “™ åÆz
N˛så √ÆÓnúãå N˛∫åz Nz̨  u¬L úÓƒ| úu∫mÁ™Áı N˛Á GúÆÁzT N˛∫oz “¯@ ÜÆÁå tyu\L uN˛ Få N˛såÁı N˛Áz åÁúÁı
˚Á∫Á \ÁÂY N˛∫åÁ EÁƒ≈ÆN˛ å“Î “{ MÆÁı uN˛ Æ“ N˛så, Ãßy uÀsuoÆÁı ™ı Ã“y {gÜX {H$E JE h¡&

LzÃz N˛så \Áz úÓƒ| uÃÚ uN˛L “ÏL ü™zÆÁz ˚Á∫Á √ÆÏnúãå uN˛ÆÁ \Áoz “̄, Gã“ı Gúü™zÆ N˛“Á \ÁoÁ “{@
Gúü™zÆ ƒ“ N˛så “{ u\ÃN˛y ÃnÆoÁ uN˛Ãy ÀsÁuúo ü™zÆ ˚Á∫Á EÁÃÁåy Ãz uÃÚ “Ázoy “{@
Gúü™zÆ-1 : §oÁF|L uN˛ EÁÆo N˛Á ünÆzN˛ N˛Ázm Ã™N˛Ázm “ÁzoÁ “{@
“¬ : EÁÆo, LN˛ Ã™ÁÊo∫ YoÏßÏ|\ “{ u\Ã™ı LN˛ N˛Ázm Ã™N˛Ázm “{@

utÆÁ TÆÁ “{ : ABCD EÁÆo “{@ ™ÁåÁ uN˛ LN˛ N˛Ázm A∠ = 90o

“™ı §oÁåÁ “{ uN˛ B∠  = C∠  = D∠  = 90o

Gúúu :  ÆÓÂuN˛ ABCD Ã™ÁÊo∫ YoÏßÏ|\ “{,
AD || BC EÁ{∫ AB uoÆ|N˛ ∫zQÁ “{@
FÃu¬L A∠  +  B∠  = 180o (uoÆ|N˛ ∫zQÁ Nz̨  LN˛ “y EÁz∫ Nz̨  EÊo:N˛Ázm)

A∠  = 90o (utÆÁ “{)
∴  B∠  =   180o − A∠

 =   180o − 90o = 90o

E§  C∠   = A∠   EÁ{∫  D∠  = B∠  (Ã™ÁÊo∫ YoÏßÏ|\ Nz̨  Ã©™ÏQ N˛Ázm)
FÃu¬L  C∠  = 90o EÁ{∫ D∠ = 90o .
FÃu¬L EÁÆo N˛Á ünÆzN˛ N˛Ázm Ã™N˛Ázm “ÁzoÁ “{@
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Gúü™zÆ-2 : §oÁF|L uN˛ Ã™YoÏßÏ|\ Nz̨  N˛m| LN˛ tÓÃ∫z ú∫ ¬©§ ∫“oz “¯@
Gúúu : Ã™YoÏßÏ|\ LN˛ Ã™Áão∫ YoÏßÏ|\ ∫“oÁ “{ u\ÃN˛y Ãßy ßÏ\ÁLÂ §∫Á§∫ “Ázoy “{@

 ABCD Ã™YoÏßÏ|\ “{@ N˛m| AC EÁ{∫ BD EÁúÃ ™ı O ú∫ üuoXZzt N˛∫oz “¯@
“™ §oÁåÁ YÁ“oz “¯ uN˛ AC ∫zQÁ BD ú∫ ¬©§ “{@

ΔAOB EÁ{∫ ΔBOC ™ı,
OA = OC  (Ã™ÁÊo∫ YoÏßÏ|\ Nz̨  N˛m| LN˛ tÓÃ∫z N˛Áz

Ã™u˚ßÁu\o N˛∫oz “¯@)
OB = OB  (ΔAOB EÁ{∫ ΔBOC N˛y GßÆuå…e ßÏ\Á)
AB = BC (Ã™YoÏßÏ|\ N˛y ßÏ\ÁLÂ)

FÃu¬L BOCAOB Δ≅Δ  (ßÏ\Á ßÏ\Á ßÏ\Á (S.S.S.) uåÆ™)
Eo: BOCAOB ∠=∠

ú∫ãoÏ o180BOCAOB =∠+∠  (∫{uQN˛ ÆÏS™ N˛Ázm)

FÃu¬L  o180AOB2 =∠

EsƒÁ  
o

o180AOB 90
2

∠ = =

FÃy üN˛Á∫ Ãz  o90AODCODBOC =∠=∠=∠  (ƒ“y N˛Ázm)

Eo: ∫zQÁ AC, ∫zQÁ BD ú∫ ¬Ê§ ∫“oy “{@
FÃu¬L, Ã™YoÏßÏ|\ Nz̨  N˛m| LN˛ tÓÃ∫z ú∫ ¬©§ ∫“oz “¯@

Gúü™zÆ-3 : Ã™Áão∫ YoÏßÏ|\ ABCD ™ı, Æut N˛m| AC, N˛Ázm A N˛Áz Ã™u˚ßÁu\o N˛∫oÁ “Áz oÁz ƒ“ Ã™YoÏßÏ|\
“ÁzTÁ@
Gúúu : ABCD Ã™Áão∫ YoÏßÏ|\ “{@

FÃu¬L AB || DC. uoÆ|N˛ ∫zQÁ AC N˛Ázm A∠  EÁ{∫ N˛Ázm C∠  N˛Áz üuoXZzuto N˛∫oy “{@
∴ DCABAC ∠=∠   (EÊo: LN˛Áão∫ N˛Ázm) ...(1)

EÁ{∫ DACBCA ∠=∠ ...(2)

ú∫ãoÏ utÆÁ “{ uN˛ AC, N˛Ázm A∠ N˛Áz Ã™u˚ßÁu\o N˛∫oy “{@
FÃu¬L  BAC DAC∠ = ∠

∴ DCA DAC∠ = ∠ ...(3)

FÃ o∫“ AC, N˛Ázm  C∠  N˛Áz ßy Ã™u˚ßÁu\o N˛∫oy “{@
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(1), (2), (3) Ãz “™ı rÁo “ÁzTÁ,
BAC BCA∠ = ∠

ΔABC ™ı, ∠BAC = ∠BCA N˛Á Es| “{ uN˛ BC = AB  (Ã™u˚§Á“Ï ufißÏ\)
ú∫ãoÏ AB = DC EÁ{∫ BC = AD (Ã™ÁÊo∫ YoÏßÏ|\ ABCD N˛y Ã©™ÏQ ßÏ\ÁLÂ)
∴  AB = BC = CD = DA

Eo:,  ABCD  Ã™YoÏßÏ|\ “{@
Gúü™zÆ-4 : §oÁF|L uN˛ EÁÆo Nz̨  N˛m| Ã™Áå ¬©§ÁF| Nz̨  “Ázoz “¯@
Gúúu : ABCD EÁÆo “{ EÁ{∫ AC EÁ{∫ BD FÃNz̨  N˛m| “{@

“™ı uÃÚ N˛∫åÁ “{, AC = BD

ABCD EÁÆo “{, FÃN˛Á Es| “{ uN˛ ABCD Ã™ÁÊo∫ YoÏßÏ|\ “{ u\ÃN˛Á ünÆzN˛ N˛Ázm Ã™N˛Ázm Nz̨
§∫Á§∫ “{@

 Δ ABC EÁ{∫  ΔBAD ™ı,
AB = BA (GßÆuå…e)

      B∠  = A∠  = 90o  (EÁÆo N˛Á ünÆzN˛ N˛Ázm)
BC = AD (EÁÆo N˛y Ã©™ÏQ ßÏ\ÁLÂ)

FÃu¬L,  BADABC Δ≅Δ (ßÏ\Á N˛Ázm ßÏ\Á uåÆ™)
FÃN˛Á oÁnúÆ| “{ uN˛ AC = BD
EsÁ|oΩ EÁÆo Nz̨  N˛m| §∫Á§∫ “Ázoz “¯@

Gúü™zÆ-5 :  §oÁF|L uN˛ Ã™ÁÊo∫ YoÏßÏ|\ Nz̨  N˛Ázm Ã™u˚ßÁ\N˛, LN˛ EÁÆo §åÁoz “¯@
Gúúu : ABCD LN˛ Ã™Áão∫ YoÏßÏ|\ “{@ A∠ , B∠ , C∠ EÁ{∫

D∠  Nz̨  N˛Ázm Ã™u˚ßÁ\N˛ P, Q, R, S ú∫ üuoXZzt N˛∫oz “¯
u\ÃÃz LN˛ YoÏßÏ|\ §åoÁ “{@ (ÃÊ¬Så EÁNw̨ uo tzuQL)

ÆÓÂuN˛  ABCD Ã™ÁÊo∫ YoÏßÏ|\ “{, AD || BC EÁ{∫ AB
uoÆ|N˛ Zzty ∫zQÁ “{ o§ ∠DAB + ∠ABC =180o (Ã™ÁÊo∫
YoÏßÏ|\ Nz̨  N¿̨ u™N˛ N˛Ázm)

“™ \Áåoz “¯  ∠BAP = 
1
2  ∠BAD EÁ{∫ ∠ABP = 

1
2  ∠ABC [MÆÁı uN˛ A∠  EÁ{∫ B∠  Nz̨

Ã™u˚ßÁ\N˛ N¿̨ ™∆: AP EÁ{∫ BP “{@]
o1 1 1BAD ABC 180

2 2 2
⇒ ∠ + ∠ = ×

EsƒÁ BAP ABP 90o∠ + ∠ =   ...(1)
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ú∫ãoÏ ΔAPB ™ıÊ,
o180ABPAPBBAP =∠+∠+∠ (ufißÏ\ N˛Á N˛Ázm-ÆÁzT TÏm)

FÃu¬L  A∠ PB = 180o )ABPBAP( ∠+∠−

APB 180 90o o⇒ ∠ = − ((1) Ãz)
     =  90o

“™ tzQ ÃN˛oz “¯ uN˛ ∠SPQ = ∠APB = 90°

FÃy üN˛Á∫, “™ §oÁ ÃN˛oz “¯ uN˛ ∠CRD = ∠QRS = 90°  (Gú∫ÁzMo uƒuá Ãz)
ú∫ãoÏ ∠BQC = ∠PQR EÁ{∫ ∠DSA = ∠PSR (MÆÁı?)
∴ ∠PQR = ∠QRS = ∠PSR = ∠SPQ = 90°

Eo: PQRS  Nz̨  Ãßy YÁ∫ N˛Ázm 90° Nz̨  §∫Á§∫ “¯@
FÃu¬L “™ N˛“ ÃN˛oz “¯ uN˛ PQRS EÁÆo “{@

 uƒYÁ∫ uƒ™∆| N˛yu\L EÁ{∫ u¬uQL :
1. §oÁF|L uN˛ ƒT| Nz̨  N˛m| Ã™Áå EÁ{∫ LN˛ tÓÃ∫z N˛Áz Ã™N˛Ázm ú∫ Ã™u˚ßÁu\o N˛∫oz “¯@
2. §oÁF|L uN˛ Ã™YoÏßÏ|\ Nz̨  N˛m|, GÃz YÁ∫ ÃƒÁ˙TÃ™ ufißÏ\Áı ™ı uƒßÁu\o N˛∫oz “¯@

NÏ˛Z √ÆÁPÆÁn™N˛ GtÁ“∫m :

GtÁ“∫m-5. AB  EÁ{∫ DC  tÁz Ã™ÁåÁÊo∫ ∫zQÁLÂ EÁ{∫
uoÆ|N˛ ∫zQÁ l, AB  N˛Áz P ú∫ EÁ{∫ DC  N˛Áz R ú∫ üuoXZzuto
N˛∫oy “{@ uÃÚ N˛yu\L uN˛ EÊo:N˛ÁzmÁı Nz̨  Ã™u˚ßÁ\N˛ LN˛
EÁÆo §åÁoz “¯@

Gúúu :  AB  || DC , uoÆ|N˛ ∫zQÁ l, ABEÁ{∫ DC  N˛Áz
N¿̨ ™∆: P EÁ{∫ R ú∫ üuoXZzuto N˛∫oy “{@

™ÁåÁ uN˛ RS,RQ,PQ  EÁ{∫ PS  N¿̨ ™∆: DRP,CRP,RPB ∠∠∠ EÁ{∫ APR∠ Nz̨  Ã™u˚ßÁ\N˛
“{@

BPR∠ = DRP∠ (LN˛ÁÊo∫ EÊo: N˛Ázm) ...(1)

ú∫ãoÏ  BPR
2
1RPQ ∠=∠ ( BPR∠ N˛Á Ã™u˚ßÁ\N˛ PQ “{@)

...(2)

FÃy o∫“  DRP
2
1PRS ∠=∠ ( DPR∠ N˛Á Ã™u˚ßÁ\N˛ RS  “{@)
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(1) EÁ{∫ (2) Ãz
  PRSRPQ ∠=∠

∫zQÁLÂ PQ EÁ{∫ RS  Nz̨  ÃÁs PR  ˚Á∫Á §åz “ÏL Æz LN˛ÁÊo∫ Eão:N˛Ázm “{@

∴   PQ || RS
FÃy o∫“
∠PRQ = ∠RPS, Eo: PS   ||  RQ
FÃu¬L PQRS  Ã™ÁÊo∫ YoÏßÏ|\ “{@ ... (3)

“™ı rÁo “{  BPR∠  + CRP∠  = 180o ( AB  ||  DC  EÁ{∫ uoÆ|N˛ Zzty ∫zQÁ
l Nz̨  LN˛ “y EÁ{∫ Nz̨  Eo:N˛Ázm)

o1 1BPR CRP 90
2 2

∠ + ∠ =

o90PRQRPQ =∠+∠⇒
ú∫ãoÏ  Δ PQR ™ı,

o180PRQPQRRPQ =∠+∠+∠  (ufißÏ\ Nz̨  oyå N˛Ázm)
)PRQRPQ(180PQR o ∠+∠−=∠

      = 180o  − 90o  = 90o ... (4)
(3) EÁ{∫ (4) Ãz
PQRS Ã™ÁÊo∫ YoÏßÏ|\ “{ u\ÃN˛Á LN˛ N˛Ázm Ã™N˛Ázm “{@
Eo: PQRS EÁÆo “{@

GtÁ“∫m-6. ufißÏ\ ABC ™ı, ßÏ\Á BC ú∫ QÎYy TF| ™ÁuÜÆN˛Á AD “{ \Áz E oN˛ FÃ üN˛Á∫ §jÁF| TF| “{
uN˛ AD = ED. uÃÚ N˛yu\L uN˛ ABEC Ã™ÁÊo∫ YoÏßÏ|\ ∫“oÁ “{@
Gúúu :  Δ ABC N˛y ™ÁuÜÆN˛Á AD “{@

AB N˛Áz E oN˛ FÃ üN˛Á∫ §jÁL uN˛ AD = ED
BE EÁ{∫ CE u™¬ÁL@
E§ Δs ABD EÁ{∫ ECD ™ı,

BD = DC (BC N˛Á ™ÜÆ u§ãtÏ D “{)
EDCADB ∠=∠  (∆y Á|uß™ÏQ N˛Ázm)

AD = ED (utÆÁ “{@)
FÃu¬L ECDABD Δ≅Δ (ßÏ\Á N˛Ázm ßÏ\Á uåÆ™)
FÃu¬L,  AB = CE  (Ãƒ|Ã™Áå ufißÏ\Áı Nz̨  ™z¬ QÁåz ƒÁ¬z ßÁT (CPCT))
FÃy o∫“  ABD ECD∠ = ∠

∫zQÁLÂ AB
HJJG

 EÁ{∫ CE
HJJG

 ∫zQÁEÁı Nz̨  ÃÁs uoÆ|N˛ ∫zQÁ BC
HJJG

 ˚Á∫Á §åz “ÏL Æz LN˛ÁÊo∫ Eão:N˛Ázm “{@
∴ AB
HJJG

 || CE
HJJG

D C
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FÃ üN˛Á∫, YoÏßÏ|\ ABEC ™ı,
AB || CE  EÁ{∫ AB = CE

Eo: ABEC Ã™ÁÊo∫ YoÏßÏ|\ “{@

E•ÆÁÃ - 8.3 - 8.3 - 8.3 - 8.3 - 8.3

1. Ã™ÁÊo∫ YoÏßÏ|\ Nz̨  Ã©™ÏQ N˛Ázm (3x − 2)o EÁ{∫ (x + 48)o “{@
Ã™ÁÊo∫ YoÏßÏ|\ Nz̨  ünÆzN˛ N˛Ázm N˛Á ™Áú rÁo N˛yu\L@

2. Ã™ÁÊo∫ YoÏßÏ|\ Nz̨  Ãßy N˛ÁzmÁı Nz̨  ™Áú
rÁo N˛yu\L Æut FÃN˛Á LN˛ N˛Ázm,
ãÆÓåo™ N˛Ázm Nz̨  tÏTÏåz Ãz 24o N˛™ “{@

3. ÃÊ¬Så EÁNw̨ uo ™ı ABCD, LN˛ Ã™ÁÊo∫
YoÏßÏ|\ “{ EÁ{∫ ßÏ\Á BC N˛Á ™ÜÆu§ãtÏ
E “{@ Æut DE EÁ{∫ AB, u§ãtÏ F ú∫
u™¬åz oN˛ §jÁL oÁz §oÁF|L uN˛    AF = 2AB.

4. ÃÊ¬Så EÁNw̨ uo ™ı ABCD Ã™ÁÊo∫ YoÏßÏ|\ “{@ ßÏ\ÁLÂ AB EÁ{∫ DC
Nz̨  ™ÜÆu§ãtÏ N¿̨ ™∆: P EÁ{∫ Q “{@ §oÁF|L uN˛ PBCQ ßy Ã™ÁÊo∫
YoÏßÏ|\ “ÁzTÁ@

5. EÁNw̨ uo Nz̨  EåÏÃÁ∫ ABC LN˛ Ã™u˚§Á“Ï ufißÏ\ “{
u\Ã™ı AB = AC, §ÁÿN Ą́zm QAC N Ą́z  AD Ã™ů ßÁu\o
N˛∫oÁ “{ EÁ{∫ CD || BA oÁz §oÁF|L uN˛

(i) BCADAC ∠=∠

(ii) ABCD Ã™Áão∫ YoÏßÏ|\ “{@

6. ABCD Ã™Áão∫ YoÏßÏ|\ “{@ N˛m| BD ú∫ ∆y | A EÁ{∫ C
Ãz AP EÁ{∫ CQ ¬Ê§ QÎYz@ (EÁNw̨ uo tzuQL) §oÁF|L uN˛

(i) CQDAPB Δ≅Δ

(ii) AP = CQ

D C

A B
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D C

A B

P

Q
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7. Δs ABC EÁ{∫ DEF ™ı  AB =DE;  BC = EF EÁ{∫ BC || EF; ∆y | A, B EÁ{∫ C N¿̨ ™∆: D, E EÁ{∫
F ∆y Áż Nz̨  ÃÁs u™¬ÁÆÁ TÆÁ “{ oÁz @ (EÁNw̨ uo tzuQL) §oÁF|L uN˛

(i) ABED Ã™ÁÊo∫ YoÏßÏ|\ “{@
(ii) BCFE Ã™ÁÊo∫ YoÏßÏ|\ “{@

(iii) AC = DF

(iv) DEFABC Δ≅Δ

8. ABCD Ã™ÁÊo∫ YoÏßÏ|\ “{@ N˛m|  AC EÁ{∫ BD EÁúÃ ™ı O ú∫
üuoXZzt N˛∫oz “¯@ N˛m| BD N˛Áz Ã™ufißÁT ™ı uƒßÁu\o
N˛∫åzƒÁ¬z u§ãtÏ  P EÁ{∫ Q “{@ uÃÚ N˛yu\L uN˛ CQ || AP EÁ{∫
AC, ∫zQÁ PQ N˛Áz Ã™u˚ßÁu\o N˛∫oy “{@ (EÁNw̨ uo tzuQL)

9. ABCD ƒT| “{@ AB, BC, CD EÁ{∫ DA  Nz̨  ™ÜÆu§ãtÏ N¿̨ ™∆: E, F, G EÁ{∫ H “{@  AE = BF = CG
= DH oÁz uÃÚ N˛yu\L EFGH ƒT| “{@

8.6 ufißÏ\ N˛Á ™ÜÆu§ãtÏ ü™zÆ
“™åz ufißÏ\ EÁ{∫ YoÏßÏ|\ Nz̨  TÏmá™Áż N˛Áz uÃQÁ “{@ ufißÏ\ Nz̨  ßÏ\ÁEÁı Nz̨  ™ÜÆu§ãtÏEÁı N˛Áz ÜÆÁåúÓƒ|N˛

tzuQL EÁ{∫ FåÃz “™ MÆÁ √ÆÏnúãå N˛∫ ÃN˛oz “¯, üÆnå N˛yu\L@

Æ“ uN¿˛ÆÁ N˛¬Áú N˛yu\L :

LN˛ ufißÏ\ ABC §åÁF|L EÁ{∫ FÃN˛y tÁz ßÏ\ÁLÂ AB  EÁ{∫ AC  Nz̨  ™ÜÆu§ãtÏEÁı N˛Áz N¿̨ ™∆: E EÁ{∫
F Ãz uYuã“o N˛yu\L@ EÁNw̨ uo ™ı utQÁL \{Ãz u§ãtÏ E EÁ{∫ F u™¬ÁFL@

ufißÏ\ N˛y uoÃ∫y ßÏ\Á EÁ{∫ EF ™ÁuúL@ FÃy o∫“ AEF∠  EÁ{∫
ABC∠ ™ÁuúL@

“™ \Áåoz “¯ uN˛ ∠AEF = ∠ABC EÁ{∫  1EF = BC
2

YÓÂuN˛ ∫zQÁLÂ EF EÁ{∫ BC Nz̨  ÃÁs uoÆ|N˛ ∫zQÁ AB ̊ Á∫Á §åz “ÏL Æz
ÃÊTo N˛Ázm “{, “™ N˛“oz “¯ uN˛ EF || BC.

Æ“ uN¿̨ ÆÁN˛¬Áú NĮ̈ Z EÁ{∫ ufißÏ\Áı Nz̨  u¬L N˛yu\L@

FÃ üN˛Á∫ “™ uå©å ü™zÆ Nz̨  uå…N˛ | ú∫ EÁoz “¯@
ü™zÆ-8.7 : uN˛Ãy ufißÏ\ N˛y tÁz ßÏ\ÁEÁzÊ Nz̨  ™ÜÆu§ãtÏEÁı N˛Áz u™¬ÁåzƒÁ¬y ∫zQÁ oyÃ∫y ßÏ\Á Nz̨  Ã™Áão∫ EÁ{∫
GÃN˛Á EÁáy “Ázoy “{@
utÆÁ “{ : ΔABC ™ı AB EÁ{∫ AC Nz̨  ™ÜÆu§ãtÏ N¿̨ ™∆: E EÁ{∫ F “{@
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“™ı uÃÚ N˛∫åÁ “{ : (i)  EF || BC (ii)  EF = BC
2
1

∫YåÁ :-  EF u™¬ÁL EÁ{∫ D oN˛ FÃ üN˛Á∫ §‰jÁFL uN˛ C Ãz
BA N˛Áz QÎYy TF| Ã™ÁåÁÊo∫ ∫zQÁ FÃz Àú∆| N˛∫ı

Δs AEF EÁ{∫ ΔCDF ™ı
AF = CF    (AC N˛Á ™ÜÆu§ãtÏ F “{@)

AFE CFD∠ = ∠ (∆y Á|uß™ÏQ N˛Ázm)

osÁ CDFAEF ∠=∠ (CD || BA EÁ{∫ uoÆ|N˛ ∫zQÁ ED Ãz
§åz LN˛ÁÊo∫ EÊo:N˛Ázm)

N˛Ázm ßÏ\Á N˛Ázm (A.S.A) ÃƒÁ˙TÃ™oÁ uåÆ™ ˚Á∫Á
CDFAEF Δ≅Δ∴

FÃ o∫“ AE = CD EÁ{∫ EF = DF (ÃƒÁ̇TÃ™ ufißÏ\Áı Nz̨  ™z¬ QÁåzƒÁ¬z ßÁT (CPCT))

“™ \Áåoz “¯ AE = BE

FÃu¬L BE = CD

YÓÂuN˛ BE || CD  EÁ{∫ BE = CD, BCDE Ã™ÁåÁão∫ YoÏßÏ|\ “{@
FÃu¬L ED || BC

⇒  EF || BC

FÃ o∫“ BCDE Ã™ÁÊo∫ YoÏßÏ|\ “{,  ED = BC (MÆÁı?) (∵DF = EF)

ú∫ãoÓ “™åz §oÁÆÁ “{, FD = EF

∴  2EF = BC

Eo: BC
2
1EF =

“™ tzQ ÃN˛oz “¯ uN˛ FÃ ü™zÆ N˛Á uƒ¬Áz™ ßy ÃnÆ “{@ üs™ FÃN˛y √ÆÁPÆÁ N˛∫oz “¯ onú≥ÁÁo FÃz
N{̨ Ãz uÃÚ N˛∫oz “¯, tzQıTz@
ü™zÆ-8.8 : uN˛Ãy ufißÏ\ N˛y LN˛ ßÏ\Á Nz̨  ™ÜÆu§ãtÏ Ãz “ÁzN˛∫ tÓÃ∫y ßÏ\Á Nz̨  Ã™ÁåÁÊo∫ QÎYy TF| ∫zQÁ oyÃ∫y
ßÏ\Á Nz̨  ™ÜÆu§ãtÏ ú∫ üuoXZzuto N˛∫oy “{@
Gúúu :  ΔABC §åÁF|L@ ßÏ\Á AB Nz̨  ™ÜÆu§ãtÏ N˛Áz ‘E’ Ãz uYuã“o N˛yu\L@ E Ãz TÏ\∫åzƒÁ¬y EÁ{∫ BC
Nz̨  Ã™ÁåÁão∫ ∫zQÁ l QyÊuYL@ ∫zQÁ AC N˛Áz F ú∫ üuoXZzuto N˛∫oy “{@

CD || BA N˛y ∫YåÁ N˛yu\L@
“™ı §oÁåÁ “{ uN˛ AF = CF
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ΔAEF EÁ{∫ ΔCFD N˛Áz ÜÆÁåúÓƒ|N˛ tzuQL :
∠EAF = ∠DCF (BA || CD EÁ{∫ AC uoÆ|N˛ Zzty

∫zQÁ “{@) (N{̨ Ãz?)

∠ΑEF = ∠D (BA || CD EÁ{∫ ED uoÆ|N˛ Zzty
∫zQÁ “{@) (N{̨ Ãz?)

“™ ufißÏ\Áı N˛y ÃƒÁ˙TÃ™oÁ uÃÚ å“y N˛∫ ÃN˛oz
MÆÁı uN˛ tÁzåÁı ufißÏ\Áı ™ı ßÏ\ÁEÁı N˛Á N˛ÁzF| ßy ÆÏS™ §∫Á§∫
å“y §oÁÆÁ TÆÁ?

Æ“ §oÁåz Nz̨  u¬L ™Áå ¬yu\L EB || DC

EÁ{∫ ED || BC

FÃ o∫“ EDCB Ã™ÁÊo∫ YoÏßÏ|\ “ÏEÁ EÁ{∫ “™ı úoÁ “{, BE = DC.

ÆÓÂuN˛ BE = AE FÃu¬L AE = DC.

Eo:  ΔAEF ≅ ΔCFD

∴ AF = CF

NĮ̈ Z EÁ{∫ GtÁ“∫m :
GtÁ“∫m-7.  ΔABC N˛y ßÏ\ÁEÁı AB, BC EÁ{∫ CA  Nz̨  ™ÜÆu§ãtÏ
N¿̨ ™∆: D, E EÁ{∫ F “¯@ §oÁF|L uN˛ ΔABC YÁ∫ ÃƒÁ˙TÃ™ ufißÏ\Áı
™ı uƒßÁu\o “ÁzoÁ “{, \§ oyåÁı ™ÜÆu§ãtÏ LN˛ tÓÃ∫z Nz̨  ÃÁs \Áz‰gÁ
\ÁoÁ “{@ (ΔDEF ™ÜÆƒoy| ufißÏ\ N˛“¬ÁoÁ “{@)

Gúúu : ΔABC N˛y ßÏ\ÁLÂ AB  EÁ{∫ BC  Nz̨  ™ÜÆu§ãtÏ N¿̨ ™∆:
D EÁ{∫ E “{@

FÃu¬L ™ÜÆu§ãtÏ ü™zÆ Ãz,
DE || AC

FÃy üN˛Á∫ DF || BC EÁ{∫ EF || AB.

FÃu¬L ADEF, BEFD, CFDE Ãßy Ã™ÁÊo∫ YoÏßÏ|\ “{@
Ã™ÁÊo∫ YoÏßÏ|\ ADEF ™ı DF N˛m| “{@
∴ ADF DEFΔ ≅ Δ (N˛m|, Ã™ÁÊo∫ YoÏßÏ|\ N˛Áz tÁz ÃƒÁ˙TÃ™

 ufißÏ\Áı ™ı uƒßÁu\o N˛∫oÁ “{@)
FÃy üN˛Á∫ BDE DEFΔ ≅ Δ

EÁ{∫         DEFCEF Δ≅Δ
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FÃu¬L, Ãßy YÁ∫Áı ufißÏ\ ÃƒÁ˙TÃ™ “¯@
“™åz uÃÚ uN˛ÆÁ uN˛ ufißÏ\ ABC Nz̨  ßÏ\ÁEÁı Nz̨

™ÜÆu§ãtÏEÁı N˛Áz \Áz‰gåz Ãz, ƒ“ YÁ∫ ÃƒÁ˙TÃ™ ufißÏ\Áı ™ı
uƒßÁu\o “ÁzoÁ “{@
GtÁ“∫m-8.  l, m, n oyå Ã™ÁåÁão∫ ∫zQÁLÂ u\ã“ı uoÆ|N˛
Zzty ∫zQÁLÂ p EÁ{∫ q N¿̨ ™∆: A, B, C EÁ{∫ D,E, F ú∫ FÃ
üN˛Á∫ N˛Áboy “{ uN˛ GåNz̨  ˚Á∫Á uoÆ|N˛ Zzty ∫zQÁ p ú∫
N˛Ábz TÆz Eão:Qlg  AB EÁ{∫ BC §∫Á§∫ “{@ §oÁF|L uN˛
q ú∫ N˛Ábz TÆz Eão:Qlg DE EÁ{∫ EF ßy §∫Á§∫ “ÁıTz@
Gúúu :  “™ı AB EÁ{∫ BC N˛y Ã™oÁ N˛Áz t∆Á|åÁ “¯ \Áz
DE EÁ{∫ EF N˛y oÏ¬åÁ Nz̨  u¬L EÁƒ≈ÆN˛ “{@ “™ A Ãz F
oN˛ \Áz‰goz “¯ EÁ{∫ ‘m’ ú∫ uÀso üuoXZzt u§ãtÏ N˛Áz ‘G’
Ãz uYuã“o N˛∫oz “{@

ΔACF ™ı,  AB = BC (utÆÁ “{@)
FÃu¬L AC N˛Á ™ÜÆu§ãtÏ B “{@
EÁ{∫ BG || CF  (N{̨ Ãz?)
FÃu¬L AF N˛Á ™ÜÆu§ãtÏ G “{@ (ufißÏ\ Nz̨  ™ÜÆu§ãáÏ ü™zÆ Ãz)
E§ Δ AFD ™ı, ßy FÃy o·Æ N˛Á GúÆÁzT N˛∫oz “¯ MÆÁı uN˛ AF N˛Á ™ÜÆu§ãtÏ G “{ EÁ{∫ GE || AD,
DF N˛Á ™ÜÆu§ãtÏ E “{@
FÃ o∫“ DE = EF.
Eo: q ú∫ ßy l, m, n ˚Á∫Á N˛Ábz TL Eão: Qlg §∫Á§∫ “Ázoz “¯@

GtÁ“∫m-9. EÁNw̨ uo ™ı, ΔABC N˛y ™ÁuÜÆN˛ÁLÂ AD EÁ{∫ BE “{ EÁ{∫  BE || DF oÁz uÃÚ N˛yu\L uN˛

CF = 
1
4  AC.

Gúúu : Æut  Δ ABC ™ı  BC N˛Á ™ÜÆu§ãtÏ D “{ EÁ{∫ BE || DF;  ü™zÆ ˚Á∫Á  CE N˛Á ™ÜÆu§ãtÏ F “{@

 ∴ CF = CE
2
1

1 1 AC
2 2

⎛ ⎞= ⎜ ⎟
⎝ ⎠

  (N{̨ Ãz?)

Eo:  CF = 
1 AC
4 .

GtÁ“∫m-10.  ABC LN˛ ufißÏ\ “{ EÁ{∫ u§ãtÏ A, B, C Ãz N¿̨ ™∆: BC, CA EÁ{∫ AB N˛Áz Ã™ÁåÁão∫ ∫zQÁLÂ
QÎYy \Áz P, Q EÁ{∫ R ú∫ üuoXZzt N˛∫oy “¯@ uÃÚ N˛yu\L uN˛  ΔPQR N˛Á úu∫™Áú  ΔABC Nz̨  úu∫™Áú Ãz
tÏTÏåÁ “ÁzTÁ@

p q
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Gúúu : AB || QP EÁ{∫ BC || RQ  FÃu¬L  ABCQ Ã™ÁÊo∫
YoÏßÏ|\ “{@

FÃy üN˛Á∫ BCAR,  ABPC Ã™ÁÊo∫ YoÏßÏ|\ “¯@
∴  BC = AQ  EÁ{∫ BC = RA
⇒  QR N˛Á ™ÜÆu§ãtÏ  A “{@
FÃy üN˛Á∫ PR EÁ{∫ PQ Nz̨  ™ÜÆu§ãáÏ N¿̨ ™∆: B EÁ{∫ C “{@

QR
2
1BC;PQ

2
1AB ==∴   EÁ{∫ PR

2
1CA = (N{̨ Ãz?)

(ÃÊ§Êuáo ü™zÆ N˛Á N˛så N˛yu\L)
E§   ΔPQR  N˛Á úu∫™Áú   = PQ + QR + PR

                = 2AB + 2BC + 2CA
                = 2(AB + BC + CA)

                    = 2 (ΔABC N˛Á úu∫™Áú).

E•ÆÁÃ - 8.4 - 8.4 - 8.4 - 8.4 - 8.4

1. ABC ufißÏ\ “{@ AB ú∫ D u§ãtÏ FÃ üN˛Á∫ “{ uN˛ AB
4
1AD = EÁ{∫ AC ú∫

E u§ãtÏ FÃ üN˛Á∫ “{ uN˛

.AC
4
1AE =  Æut  DE = 2 Ãz.™y. oÁz BC rÁo N˛yu\L@

2. ABCD YoÏßÏ|\ “{@ AB, BC, CD EÁ{∫ DA Nz̨  ™ÜÆu§ãtÏ N¿̨ ™∆: E, F, G EÁ{∫ H “¯@ uÃÚ N˛yu\L
uN˛ EFGH LN˛ Ã™ÁÊo∫ YoÏßÏ|\ “{@

3. §oÁF|L uN˛ Ã™YoÏßÏ|\ Nz̨  ßÏ\ÁEÁı Nz̨  ™ÜÆu§ãtÏEÁı N˛Áz \Áz‰gåz ú∫
§åÁåz ƒÁ¬y EÁNw̨ uo LN˛ EÁÆo “Ázoy “{@

4. Ã™ÁÊo∫ YoÏßÏ|\ ABCD ™ı, ßÏ\ÁLÂ AB EÁ{∫ DC Nz̨  ™ÜÆu§ãtÏ N¿̨ ™∆:
E EÁ{∫ F “{@ §oÁF|L uN˛ ∫zQÁQlg AF EÁ{∫ EC, N˛m| BD N˛Áz Ã™ufi
ßÁTÁı ™ı uƒßÁu\o N˛∫oy “{@

5. §oÁF|L uN˛ YoÏßÏ|\ Nz̨  Ã©™ÏQ ßÏ\ÁEÁı Nz̨  ™ÜÆu§ãtÏEÁı N˛Áz \Áz‰gåz
ƒÁ¬z ∫zQÁQlg LN˛ tÓÃ∫z N˛Áz Ã™u˚ßÁu\o N˛∫oz “¯@

6. ufißÏ\ ABC ™ı C ú∫ Ã™N˛Ázm “{@ N˛m| AB N˛Á ™ÜÆu§ãtÏ M Ãz
TÏ\∫åzƒÁ¬y ∫zQÁ \Áz BC N˛Áz Ã™ÁåÁÊo∫ “{, AC N˛Áz D ú∫
üuoXZzuto N˛∫oy “{@ §oÁF|L uN˛

(i) AC N˛Á ™ÜÆu§ãtÏ D “{@
(ii) ACMD ⊥

(iii) CM = MA = AB
2
1

.
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“™åz MÆÁ ÃyQÁ?
1. LN˛ YoÏßÏ|\, uN˛Ãy Ã™o¬ ™ı YÁ∫ ∫zQÁEÁı ˚Á∫Á §åy “ÏF| Ã∫¬ §Êt EÁNw̨ uo “{@
2. YoÏßÏ|\ ™ı YÁ∫Áı N˛ÁzmÁı N˛Á ÆÁzT 3600 EsƒÁ 4 Ã™N˛Ázm “ÁzoÁ “{@
3. Ã™¬Ê§ YoÏßÏ|\, Ã™ÁÊo∫ YoÏßÏ|\, Ã™YoÏßÏ|\, EÁÆo, ƒT|, osÁ úoÊTÁNw̨ uo ™ı YoÏßÏ|\ Nz̨  uƒu∆…b

üN˛Á∫ “¯@
4. Ã™ÁÊo∫ YoÏßÏ|\ Æ“ YoÏßÏ|\ N˛Á uƒ∆z  üN˛Á∫ “{ u\ÃNz̨  N˛F| TÏmá™| “{@ “™åz uå©å ü™zÆÁı N˛Áz uÃÚ

uN˛ÆÁ “{@
a) Ã™ÁÊo∫ YoÏßÏ|\ N˛Á N˛m| GÃz tÁz ÃƒÁ˙TÃ™ ufißÏ\Áı ™ı uƒßÁu\o N˛∫oÁ “{@
b) Ã™ÁÊo∫ YoÏßÏ|\ N˛y Ã©™ÏQ ßÏ\ÁLÂ EÁ{∫ N˛Ázm §∫Á§∫ “Ázoz “¯@
c) Æut uN˛Ãy YoÏßÏ|\ N˛y Ã©™ÏQ ßÏ\ÁLÂ EÁ{∫ N˛Ázm §∫Á§∫ “Ázoz “¯@
d) Æut uN˛Ãy YoÏßÏ|\ N˛y Ã©™ÏQ ßÏ\ÁEÁı N˛Á ünÆzN˛ ÆÏS™ §∫Á§∫ “Áz oÁz ƒ“ Ã™ÁÊo∫ YoÏßÏ|\ “ÁzoÁ

“{@
e) Ã™ÁÊo∫ YoÏßÏ|\ Nz˛ N˛m| LN˛ tÓÃ∫z N˛Áz Ã™u˚ßÁu\o N˛∫oz “¯@
f) Æut uN˛Ãy YoÏßÏ|\ Nz̨  N˛m| EÁúÃ ™ı Ã™u˚ßÁu\o N˛∫oz “̄ o§ ƒ“ Ã™ÁÊo∫ YoÏßÏ|\ “ÁzoÁ “{@

5. ufißÏ\ N˛Á ™ÜÆu§ãtÏ ü™zÆ osÁ GÃN˛Á uƒ¬Áz™:
a) uN˛Ãy ufißÏ\ N˛y tÁz ßÏ\ÁEÁı Nz˛ ™ÜÆu§ãtÏEÁı N˛Áz u™¬Áåz ƒÁ¬y ∫zQÁ oyÃ∫y ßÏ\Á Nz˛

Ã™ÁåÁão∫ GÃN˛y EÁáy “Ázoy “{@
b) uN˛Ãy ufißÏ\ N˛y LN˛ ßÏ\Á Nz˛ ™ÜÆu§ãtÏ Ãz “ÁzN˛∫ tÓÃ∫y ßÏ\Á Nz˛ Ã™ÁåÁão∫ QÎYy TF|

∫zQÁ oyÃ∫y ßÏ\Á Nz˛ Ã™u˚ßÁu\o N˛∫oy “{@
åÁ{ u§ãtÏ ƒw

uN˛Ãy ufißÏ\ ™ı, ßÏ\ÁEÁı Nz̨  ™ÜÆu§ãtÏ, GÂYÁF|ÆÁı Nz̨  EÁáÁ∫ EÁ{∫ ¬©§
Nz̨ ã¸ Ãz ∆y Áż oN˛ ∫zQÁQlgÁı Nz̨  ™ÜÆu§ãtÏ ƒw ú∫ uÀso “Ázoz “̄@ NĮ̈ ¬ uN˛oåz
u§ãtÏ, ƒw ú∫ uÀso “¯? FÃz åÁ{ u§ãtÏ ƒw N˛“oz “¯@

Æ“ åÁ{ u§ãtÏ ƒw úu∫mÁ™, 1765 ™ı u¬EÁz“Ág| EÁÆ¬∫ (Leonhard
Euler) N˛Áz rÁo “ÏEÁ sÁ@ ú∫ãoÏ 1822 ™ı \™|å Tumor N˛Á¬| u¢˛E∫§}Y (Karl Feuerbach) ̊ Á∫Á
úÏå:∆Ázá uN˛ÆÁ TÆÁ@

§ÏuÚ N˛Á Qz¬
ufißÏ\Áı N˛y ú“z¬y N˛Á uå™Á|m :ufißÏ\Áı N˛y ú“z¬y N˛Á uå™Á|m :ufißÏ\Áı N˛y ú“z¬y N˛Á uå™Á|m :ufißÏ\Áı N˛y ú“z¬y N˛Á uå™Á|m :ufißÏ\Áı N˛y ú“z¬y N˛Á uå™Á|m :

1. utÆz TÆz uYfi ™ı tÁz Ã∫¬ ∫zQÁEÁı N˛Áz \Áz‰gN˛∫ tÃ ufißÏ\Áı N˛Á uå™Á|m N˛yu\L @
2. 16 Ãz.™y. ¬©§ÁF| EÁ{∫ 9 Ãz.™y. YÁ{gÁF| ƒÁ¬z LN˛ N˛ÁT™\ Nz̨  bÏN˛gz N˛Áz ¬zN˛∫ GÃN˛Áz tÁz Ã™Áå

ßÁTÁı ™ı N˛ÁbN˛Á∫, Gã“ı ƒTÁ|N˛Á∫ øú ™ı \ÁzugL @

16 Ãz.™y. 9 Ãz.™y. 12Ãz.™y.
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