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Applications of
Trigonometry12

12.1  12.1  12.1  12.1  12.1  üÀoÁƒåÁ
ÃÁ™Áu\N˛ ∆ÁÀfi ™ı EÁúåz újÁ “{ uN˛ uƒ≈ƒ ™ı Ã§Ãz HÂYz ú“Ág N˛y YÁzby ™ÁHlb Lƒ∫zÀb “{

EÁ{∫ FÃN˛y HÂYÁF| 8848 ™y. “{@
EÁut¬Á§Át u\¬z ™ı <NĮ̈ lbÁ¬Á \¬üúÁo> Æ“ EÁÊá¿ütz∆ ™ı Ã§Ãz HÂYÁ \¬ üúÁo “{@ FÃN˛y

HÂYÁF| 147 ¢˛yb “{@
Š`m BZ D±$MmB`m| H$mo _mnZ Q>on X²dmam _mnm Om gH$Vm h¡? Æz HÂYÁFÆÁÂ N{̨ Ãy åÁúy \Áoy

“{? MÆÁ EÁú EÁúN˛y úÁe∆Á¬Á ßƒå EsƒÁ Ã§Ãz HÂYz úz‰g \Áz EÁúN˛y úÁe∆Á¬Á ™ı EsƒÁ FÃNz̨
úÁÃ “{, GåN˛y HÂYÁF| åÁú ÃN˛oz “{?

NĮ̈ Z GtÁ“∫mÁı tΩƒÁ∫Á “™ Æz Ã™ ı̂Tz@ uƒ\ÆÁ LN˛ Q\Ó∫ Nz̨
úzg N˛y HÂYÁF| \ÁååÁ YÁ“oy “{@ ƒ“ úzg N z̨ Ã§Ãz Hú∫ Nz̨  u§ÊtÏ N˛Á
ÀsÁå uåáÁ|u∫o N˛∫åz N˛Á üÆnå N˛∫oy “{@ ƒ“ GÃN˛y EÁÂQ EÁ{∫ ƒ“
u§ÊtÏ N˛Áz u™¬Áåz ƒÁ¬y ∫zQÁ N˛y N˛¡úåÁ ßy N˛∫oy “{@

Æ“ ∫zQÁ <–u…b ∫zQÁ> N˛“¬Áoy “{@ ƒ“ Eúåz EÁÂQ Ãz úzg
oN˛, \™yå N˛Áz Ã™ÁåÁão∫, qzufiÆ ∫zQÁ N˛y ßy N˛¡úåÁ N˛∫oy “{@

Æ“ÁÂ, <–u…b∫zQÁ>, <q{uo\ ∫zQÁ> EÁ{∫ <úzg> tΩƒÁ∫Á Ã™N˛Ázm
ufißÏ\ §åoÁ “{@

úzg N˛y HÂYÁF| \Áååz Nz̨  u¬L GÃz FÃ ufißÏ\ ™ı N˛Ázm EÁ{∫
ßÏ\Á \Áååz N˛y EÁƒ≈ÆN˛oÁ “{@

–u…b∫zQÁ, q{uo\ ∫zQÁ Nz̨  Hú∫ ∫“oy “{ EÁ{∫ –u…b∫zQÁ  (line
of sight) EÁ{∫ q{uo\ ∫zQÁ (horizontal line) Nz̨  §yY N˛Á N˛Ázm Gãåo
N˛Ázm (angle of elevation) N˛“¬ÁoÁ “{@

EÜÆÁÆ
ufiN˛Ázmu™uo Nz̨  EåÏüÆÁzT
(Applications of  Trigonometry)
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™Áå ¬yu\L, EÁú Eúåz
úÁe∆Á¬Á ßƒå Nz̨  ∆y | ÀsÁå ú∫
Qgz “{@ EÁú §Áz∫ƒz¬ (bore well)
Ãz ßƒå u\Ã ú∫ EÁú Qgz “Áz,
oN˛ tÓ∫y rÁo N˛∫åÁ YÁ“oz “{@

     EÁúN˛y EÁÂQ Ãz, §Áz∫ƒz¬ Nz̨
EÁáÁ∫ N˛y –u…b∫zQÁ, EÁúN˛y EÁÂQ
Ãz q{uo\ ∫zQÁ Nz̨  åyYz ∫“oy “{@

Æ“ÁÂ, –u…b∫zQÁ EÁ{∫ q{uo\ ∫zQÁ Nz̨  §yY N˛Á N˛Ázm <Eƒå™å N˛Ázm> (angle of depression)
N˛“¬ÁoÁ “{@

Ã{N˛gÁı ƒ Áż Ãz, ßÓ™Áúå N˛∫åz ƒÁ¬z Ãƒz|qN˛ (surveyors) tΩƒÁ∫Á ufiN˛Ázmu™oy N˛Á GúÆÁzT uN˛ÆÁ \Á ∫“Á
“{@ Ãƒz|qm N˛y üuN¿̨ ÆÁ ™ı GãåÆå N˛Ázm EsƒÁ Eƒå™å N˛Ázm åÁúåz Nz˛ u¬L <usEÁ}g¬ÁFb<
(Theodolite) GúN˛∫m N˛Á GúÆÁzT N˛∫oz “{@ 19 ƒÎ ∆oÁ£ty ™ı, u§¿by∆ FÊugÆÁ tΩƒÁ∫Á “great trigonometric
survey” úu∫ÆÁz\åÁ Nz̨  Ãƒz|qm Nz̨  Ã™Æ ™ı, uƒ≈ƒ ™Êz Ã§Ãz HÂYy ú“Ág N˛y YÁzby, u“™Á¬Æ úƒ|o ú∫
úÁÆy TF| “{@ 160 uN˛.™y. tÓ∫y Ãz, 6 E¬T-E¬T Àbz∆å Ãz úƒ|o N˛y YÁzby tzQy TF| EÁ{∫ FÃNz̨  HÂYÁF|
N˛y TmåÁ N˛y TF|@ 1856 ™ı FÃ YÁzby N˛Á åÁ™ <Ã∫ \Á\| Lƒ∫zÀb> Nz̨  åÁ™ ú∫ ∫QÁ TÆÁ “{ \Áz FÃ ÆÁz\åÁ
Nz̨  EuáN˛Á∫y sz EÁ{∫ Ãƒ|üs™ Fã“Áıåz uƒ∆Á¬ usEÁ}g¬ÁFb N˛Á GúÆÁzT uN˛ÆÁ@ Æz usEÁ}g¬ÁFb, tz“∫ÁtÓå
™ı Ãƒz| EÁ}¢˛ FÊugÆÁ Nz̨  ÃÊT¿“Á¬Æ ™ı tzQåz Nz̨  u¬L ∫Qz “{@

12.2 12.2 12.2 12.2 12.2 Ã™ÀÆÁLÂ “¬ N˛∫åz Nz̨  u¬Æz EÁNw̨ uo §åÁåÁ
\§ “™ HÂYÁF| EÁ{∫ tÓ∫y Nz̨  ü≈å “¬ N˛∫åÁ YÁ“oz “{ oÁz “™ uå©åu¬uQo ÃÓuYÆÁı N˛Áz̨  ÜÆÁå

™ı ∫QåÁ YÁu“L@
(i) Ãßy ƒÀoÏLÂ \{Ãz ™yåÁ∫, úzg, ßƒå, \“Á\, úƒ|o, EÁut N˛Áz TumoyÆ GúÆÏMo oÁ Nz̨  u¬L

<∫zQÁ> Nz̨  øú ™ı ¬zåÁ YÁu“L@
(ii) GãåÆå N˛Ázm EsƒÁ Eƒå™å N˛Ázm, q{uo\ ∫zQÁ Nz̨  ÃÊtß| Nz̨  ÃÁs ¬zåÁ YÁu“L@
(iii) uå∫yqN˛ N˛y HÂYÁF| åTlÆ (neglected) ™Áåy \Áoy “{, Æut ƒ“ ü≈å ™ı å ty TÆy “Áz@

\§ “™ GãåÆå N˛Ázm EsƒÁ Eƒå™å N˛Ázm ú∫ HÂYÁF| EÁ{∫ tÓ∫y rÁo N˛∫åz N˛Á üÆnå N˛∫oz
“{ oÁz, “™ı FÃN˛y [ÆÁu™oyÆ EÁNw̨ uo ™å ™z Àú…b øú Ãz tzQåÁ YÁu“L@ “™z FÃN˛y EÁNw̨ uo QyÊYåÁ
EÁƒ≈ÆN˛ “{ EÁ{∫ Få EÁNw̨ uoÆÁı N˛y Ã“ÁÆoÁ Ãz, “™ Ã™ÀÆÁEÁzÊ N˛Áz “¬ N˛∫ ÃN˛oz “{@

GtÁ“∫m-1.  uå∫yqN˛ Ãz d ™y tÓ∫y ú∫ LN˛ VÊbÁV∫ N˛Á EÁáÁ∫ “{ EÁ{∫ VÊbÁV∫ Nz̨  uÃ∫z N˛Á GãåÆå
N˛Ázm oα  úÁÆÁ TÆÁ@ FÃ gÁbÁ (EÁÊN˛gÁz) Nz̨  u¬L EÁNw̨ uo §åÁFL@
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“¬: EÁNw̨ uoÆÁÂ åyYz utQÁL EåÏÃÁ∫ ∫“oy “{@

GtÁ“∫m-2.  u∫ãN˛y LN˛ ßƒå Nz̨  üs™ ™Êu\¬ Nz̨  §Á¬N˛åy Ãz, \™yå ú∫ uÀso ¢Ǫ́ ¬ N˛Áz Eƒå™å
N˛Ázm βo ú∫ tzQoy “{@ ßƒå Nz̨  üs™ ™Êu\¬ N˛y HÂYÁF| x  ™y. “{@ FÃ gÁbÁ Nz̨  u¬L EÁNw̨ uo §åÁFL@

“¬ :

 Æ“ÁÂ  ∠DAC = ∠BCA = β (MÆÁı?)

GtÁ“∫m-3.  LN˛ §gÁ TÏ£§Á∫Á, ∫ÀÃy Ãz §ÊáÁ “ÏEÁ “{ EÁ{∫ ƒ“ “ƒÁ ™ı Gg ∫“Á “{@ LN˛ ™åÏ…Æ \Áz
ßƒå Nz̨  ∆y |ÀsÁå ú∫ “{, FÃz GãåÆå N˛Ázm θ1  ú∫ ∫ÀÃy N˛Á EÁáÁ∫ Eƒå™å N˛Ázm θ2 ú∫ tzQoÁ
“{@ ßƒå N˛y HÂYÁF| h ¢˛yb “{@ FÃ gÁbÁ Nz̨  u¬L EÁNw̨ uo §åÁFL@

“¬ : “™ tzQ ÃN˛oz “{ uN˛

∠ADB = ∠DAE. (MÆÁı?)
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Æ“ N˛yu\L@
  1. uå©å uÀsuoÆÁı Nz̨  u¬Æz EÁNw̨ uo §åÁFL@

(i) LN˛ √ÆuMo, GãåÆå N˛Ázm α  ú∫ úoÊT GgÁ ∫“Á “{@ GÃNz̨  “Ás Ãz úoÊT oN˛
áÁTz N˛y ¬Ê§ÁF| ‘ ’ “{@

(ii) åty Nz̨  LN˛ uN˛åÁ∫z ú∫ h HÂYÁF| N˛Á úzg “{@ FÃNz̨  ∆y | Ãz LN˛ √ÆuMo åty Nz̨
tÁzåÁz uN˛åÁ∫Áı N˛Áz Eƒå™å N˛Ázm θ1 EÁ{∫ θ2 (θ1 < θ2 ) ú∫ tzQoÁ “{@ åty N˛y
YÁ{gÁF| ‘d’ “{@

ÃÁzuYL - YYÁ| N˛yu\L@

  1. EÁú LN˛ ßƒå Nz̨  EÁáÁ∫ Ãz, EÁúN˛y úÁe∆Á¬Á ßƒå \Áz d  ™yb∫ tÓ∫y ú∫ uÀso “{, GÃNz̨  uÃ∫z
N˛Áz GãåÆå N˛Ázm α ú∫ tzQ ∫“z “Áz@
ßƒå N˛y HÂYÁF| rÁo N˛∫åz Nz̨  u¬L EÁú N˛Á{å ÃÁ ufiN˛Ázmu™oyÆ EåÏúÁo GúÆÁzT ™ı ¬ÁåÁ, YÁ“oz
“¯?

  2. LN˛ Ãy‰jy \Áz x ™y. ¬©§y “{, \™yå Ãz θ N˛Ázm §åÁoy “ÏF|, tyƒÁ∫ Nz̨  Ã“Á∫z ubN˛y “ÏF| “{@ tyƒÁ∫
ú∫ N˛Á{åÃz u§ãtÏ ú∫ Ãy‰jy Àú∆| N˛∫ ∫“y “{, GÃ u§ãtÏ N˛y HÂYÁF| rÁo N˛∫åz Nz̨  u¬L EÁú N˛Á{å
Ãz ufiN˛Ázmu™oyÆ EåÏúÁo N˛Á GúÆÁzT N˛∫ÁzÊTz?
E§ oN˛, ty TF| uÀsuoÆÁı Nz̨  EåÏÃÁ∫ EÁNw̨ uo N{̨ Ãz §åÁoz “{, FÃN˛y YYÁ| “™åz N˛y@ E§,

“™ HÂYÁF| EÁ{∫ tÓ∫y N{̨ Ãz rÁo N˛∫oz “{ FÃN˛y YYÁ| N˛∫zÊTz@
GtÁ“∫m-4.   LN˛ §Á¬N˛ u§\¬y Nz̨  Ào©ß Nz̨  ∆y | N˛Áz 60º GãåÆå N˛Ázm ú∫ tzQoÁ “{@ uå∫yqm
u§ÊtÏ, Ào©ß Nz̨  EÁáÁ∫ Ãz 8 ™y. tÓ∫ “{@ ÀoÊß N˛y HÂYÁF| rÁo N˛yu\L@
“¬ : EÁNw̨ uo Ãz, ufißÏ\ OAB ™ı

OB = 8 ™y.
∠AOB = 60º

™ÁåÁ uN˛ ÀoÊß N˛y HÂYÁF| = AB = h ™y.

(Δ OAB ™ı, N˛Ázm ∠AOB N˛y EÁÃãå ßÏ\Á “™ \Áåoz “{@ EÁ{∫ FÃN˛y uƒú∫yo ßÏ\Á rÁo N˛∫åÁ
“™ı EÁƒ≈ÆN˛ “{@ FÃu¬L “™Êz ü≈å N˛Áz “¬ N˛∫åz Nz̨  u¬L ufiN˛Ázmu™oyÆ EåÏúÁo “tan” N˛Á GúÆÁzT
Eƒ≈Æ N˛∫åÁ “ÁzTÁ@)

tan 60º = 
AB
OB

3
8
h

=              8 3h m=  ™y.

O B

A

60º

8 m

h
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P O

B A
45º

50 m

45º

GtÁ“∫m -5.   ∫Á\zã¸ “z¬yN˛Áõb∫ Ãz \™yå ú∫ Qgz LN˛ √ÆuMo N˛Áz  45º Eƒå™å N˛Ázm Ãz tzQoÁ “{@
Æut “z¬yN˛Áõb∫ \™yå Ãz 50 ™y. HÂYÁF| ú∫ GgoÁ “{ oÁz, ∫Á\zã¸ Ãz GÃ √ÆuMo N˛y tÓ∫y MÆÁ “ÁzTy?

“¬:  EÁN w̨uo Ãz, ufißÏ\ OAB ™ı,

OA = 50 ™y.

POB∠  = ABO∠  = 45º  (MÆÁı?)

OB = ∫Á\zã¸ Ãz √ÆuMo N˛y tÓ∫y = x.

(“™ \Áåoz “{ uN˛ ufißÏ\ OAB ™ı, N˛m| OB rÁo N˛∫åÁ EÁƒ≈ÆN˛ “{ EÁ{∫ OBA∠ N˛y uƒú∫yo
ßÏ\Á “™ı rÁo “{@)

sin 45º = 
OA
OB

1 50
2 x

=

50 2x =  ™y.

(√ÆuMo Ãz ∫Á\zã¸ N˛y tÓ∫y 50 2  ™y. “{@)

          E•ÆÁÃ - 12.1 - 12.1 - 12.1 - 12.1 - 12.1

1. LN˛ ™yåÁ∫ \™yå ú∫ GÜƒÁ|á∫ “{@ ™yåÁ∫ Nz̨  EÁáÁ∫ Ãz 15 ™y tÓ∫y ú∫ uÀso u§ÊtÏ Ãz, ™yåÁ∫
Nz̨  ∆y | N˛Á GãåÆå N˛Ázm 45º “{@ ™yåÁ∫ N˛y HÂYÁF| MÆÁ “ÁzTy?

2. LN˛ úzg EÁÂáy Nz̨  N˛Á∫m bÓboÁ “{ EÁ{∫ bÓbz “ÏL úzg N˛Á ∆y | \™yå ú∫ 30º N˛Á N˛Ázm §åÁoz
“ÏL Àú∆| N˛∫oÁ “{@ \™yå ú∫ úzg N˛Á EÁáÁ∫ EÁ{∫ FÃNz̨  ∆y | Nz̨  §yY N˛y tÓ∫y 6 ™y. “{@
åyYz uT∫åz Ãz ú“¬z úzg N˛y HÂYÁF| rÁo N˛yu\L@

3. LN˛ ezNz̨ tÁ∫ §TyYz ™ı §XYÁı N˛Áz Qz¬åz Nz̨  u¬L LN˛ Ã∫N˛å (slider) uÀs∫ N˛∫åÁ YÁ“oÁ “{@
ƒ“ FÃz 2 ™y HÂYÁF| ú∫ EÁ{∫ \™yå Ãz 30º N˛Á N˛Ázm §åÁoz “ÏL uÀs∫ N˛∫åÁ YÁ“oÁ “{@
Ã∫N˛å N˛y ¬©§ÁF| uN˛oåy “ÁzTy?

4. ÃÏ§“ 7 §\z 15 ™y. HÂYz Ào©ß N˛y ZÁÆÁ N˛y ¬©§ÁF| 15 3  ™y. ∫“oy “{@ oÁz FÃ Ã™Æ ÃÓÆ|-
uN˛∫mÁı N˛Á \™yå Nz̨  ÃÁs GãåÆå N˛Ázm uN˛oåÁ “ÁzTÁ?

5. EÁú oyå ∫uÀÃÆÁı Nz̨  Ã“Á∫z LN˛ 10 ™y. HÂYz Ào©ß N˛y ÀsÁúåÁ N˛∫åÁ YÁ“oz “Áz@ ünÆzN˛
∫ÀÃy tΩƒÁ∫Á Ào©ß Nz̨  ÃÁs 30º N˛Á N˛Ázm §ååÁ YÁu“L oÁz ∫ÀÃy N˛y ¬©§ÁF| MÆÁ “ÁzTy?

x
™y.
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45º30ºA C
B

D

E1E

6. ™Áå ¬yu\L uN˛ LN˛ 6 ™y HÊYy F™Á∫o Nz̨  ∆y | ÀsÁå Ãz \™yå ú∫ 60º N˛Á Eƒå™å N˛Ázm
§åÁoz “ÏL LN˛ uå∆Áåz ú∫ oy∫ ZÁzg ∫“z “{@ EÁúÃz uå∆Áåz (target) N˛y tÓ∫y MÆÁ “ÁzTy?

7. LN˛ u§\¬y u™Àfiy (F¬zMb~yu∆Æå) LN˛ 9 ™y. HÂYz Ào©ß ú∫ u§\¬y EÁúÓuo| Nz̨  u¬L,
™∫©™o N˛∫åÁ YÁ“oÁ “{@ ™∫©™o N˛∫åz Nz̨  u¬L GÃz Ào©ß Nz̨  uÃ∫z Ãz 1.8 ™y. åyYz oN˛
ú“ÏÂYåÁ EÁƒ≈ÆN˛ “{@ FÃNz̨  u¬L GúÆÁzT ™ı EÁåz ƒÁ¬y Ãy‰jy N˛y ¬©§ÁF| uN˛oåy “Ázåy
YÁu“L, Æut ƒ“ \™yå Nz̨  ÃÁs 600 N˛Á N˛Ázm §åÁoz “ÏL Ãy‰jy ú∫ YjoÁ “{ oÁz ÀoÊß N z̨
EÁáÁ∫ EÁ{∫ Ãy‰jy Nz̨  EÁáÁ∫ Nz̨  §yY tÓ∫y MÆÁ “ÁzTy?

8. LN˛ åÁƒ N˛Áz åty úÁ∫ N˛∫åÁ “{@ ƒ“ åty Nz̨  üƒÁ“ Nz̨  N˛Á∫m uN˛åÁ∫z Nz̨  ÃÁs 600  N˛Ázm
§åÁoz “ÏL, åty Nz̨  uN˛åÁ∫z ú∫ ú“ÏÂYåz Nz̨  u¬L 600 ™y. N˛y tÓ∫y oÆ N˛∫oÁ “{ oÁz åty N˛y
YÁ{gÁF| MÆÁ “ÁzTy?

9. LN˛ uå∫yqN˛ N˛y HÂYÁF|
1.8 ™y. “{, ƒ“ Q\Ó∫ Nz̨
úzg Ãz 13.2 ™y. N˛y tÓ∫y
ú∫ QgÁ “{@ GÃN˛y EÁÂQÁı
Ãz úz‰g N˛y HÂYÁF| N˛Á
GãåÆå N˛Ázm 45º “{@ úz‰g
N˛y HÂYÁF| rÁo N˛yu\L@

10. ty TÆy EÁNw̨ uo ™ı, AC
= 6 Ãz.™y., AB = 5 Ãz.™y. EÁ{∫ BAC∠  = 30º. ufißÏ\ N˛Á qzfi¢˛¬ rÁo N˛yu\L@

12.3 12.3 12.3 12.3 12.3 tÁz ufißÏ\Áı Nz̨  u¬L “¬

“™åz LN˛ ufißÏ\ ú∫ EÁáÁu∫o ü≈åÁı N˛Áz “¬ uN˛ÆÁ
“{? Æut tÁz ufißÏ\ “Áz oÁz GÃN˛Á “¬ MÆÁ “ÁzTÁ? ™Áå
¬yu\L, úzg Nz̨  LN˛ EÁz∫ Qgz “Áz EÁ{∫ EÁú úzg N˛y
HÂYÁF| \ÁååÁ YÁ“oz “̄ osÁ úz‰g N˛Áz E¬T-
E¬T uå∫yqm-u§ÊtÏ Ãz tzQåÁ YÁ“oz “̄@

LzÃÁ EÁú N{̨ Ãz N˛∫ ÃN˛oz “̄?

™Áå ¬yu\L, EÁú LN˛ Q\Ó∫ Nz̨
ƒwq N z̨ uÃ∫z N˛Áz  450 GãåÆå N˛Ázm Ãz
tzQ ∫“z “̄@ \§ EÁú ƒwq Ãz 11 ™y. tÓ∫
\ÁN˛∫, ƒwq Nz̨  uÃ∫z N˛Áz tzQzÊTz oÁz GãåÆå
N˛Ázm 300 §åoÁ “{@

A
30º

6 cm

5 cm

C

B

Ãz.™y.

Ãz.™y
.

SCERT TELA
NGANA



3 0 43 0 43 0 43 0 43 0 4 N˛qÁ-X -X -X -X -X Tumo

oz¬ÊTÁmÁ Ã∫N˛Á∫ tΩƒÁ∫Á uå∆Ï¡N˛ uƒo∫m 2019-20

D

BA
30º

h

45º
C

11 m

EF

E§ “™ Æ“ tzQıTz uN˛ úz‰g N˛y HÂYÁF| N{̨ Ãz rÁo N˛y \Áoy “{@
EÁNw̨ uo Ãz, “™Êz úoÁ Y¬oÁ “{ uN˛

AB = 11 ™y.
CAD∠  = 30º

CBD∠  = 45º
™ÁåÁ uN˛ Q\Ó∫ Nz̨  úzg N˛y HÂYÁF| CD = h ™y.

     EÁ{∫ BC N˛y ¬©§ÁF| = x
AC = 11 + x

ufißÏ\ BDC Ãz

tan 45º = 
DC
BC

1 h x h
x

= ⇒ = ...(1)

ufißÏ\ ADC Ãz, tan 30º = 
DC
AC

 
1

113
h

x
=

+

11
3

xh +
=

11
3 3

hh = +

 
11

3 3
hh − =

( )3 1 11
3 3

h
−

=

( )
11
3 1

h =
−

  ™yb∫

ubõúmy: Q\Ó∫ Nz̨  úzg N˛y NĮ̈ ¬ HÂYÁF| CD + CE  “{ \“ÁÂ CE = AF, \Áz FÃ ¬gN˛y N˛y HÂYÁF| “{@

™y
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GtÁ“∫m-6.  LN˛ 30 ™yb∫ HÂYz ™Êut∫ Nz̨  tÁzåÁı EÁz∫ tÁz √ÆuMo Qgz “{ EÁ{∫ tzQoz “{ uN˛ ™Êut∫ Nz̨
uÃ∫z N˛Á GãåÆå N˛Ázm (angle of elevation ) N¿̨ ™∆: 30º EÁ{∫ 60º “{@ oÁz Gå tÁz √ÆuMoÆÁı Nz̨  §yY
N˛y tÓ∫y rÁo N˛yu\L@

“¬ : ™Êut∫ N˛y HÂYÁF| BD = 30 ™y.

ú“¬z √ÆuMo N˛Á GãåÆå N˛Ázm ∠BAD = 60º

™ÁåÁ uN˛ üs™ √ÆuMo EÁ{∫ ™Êut∫ Nz̨  §yY N˛y tÓ∫y,  AD = x EÁ{∫

tÓÃ∫z √ÆuMo EÁ{∫ ™Êut∫ N z̨ §yY N˛y tÓ∫y, CD = d

ΔBAD Ãz ΔBCD Ãz

tan 30º = 
BD
AB tan 60º =

BD
d

1 30
3 x
= 303

d
=

30 3x =  .......... (1)
30

3
d =  .......... (2)

(1) EÁ{∫ (2) Ãz tÁz √ÆuMoÆÁı Nz̨  §yY N˛y tÓ∫y = BC + BA = x + d

30 30 4 12030 3 40 3
3 3 3

×
= + = = =  ™yb∫

GtÁ“∫m-7. LN˛ ∫Á\™ÁT| Ã‰gN˛ (high way), LN˛ ™yåÁ∫ Nz̨  EÁáÁ∫ N˛y EÁz∫ \Áoy “{@ ™yåÁ∫ N z̨̨  uÃ∫z
ú∫ QgÁ ∫Á™´ÆÁ LN˛ N˛Á∫ N˛Áz Eƒå™å N˛Ázm (angle of depression) Ãz tzQoÁ “{@ N˛Á∫ LN˛ Ã™Áå
ƒzT Ãz ™yåÁ∫ N z̨̨  EÁáÁ∫ N˛y EÁz∫ EÁ ∫“y “{@ 6 ÃzN z̨lg ú≈YÁo N˛Á∫ N˛Á Eƒå™å N˛Ázm 60º úÁÆÁ
TÆÁ@ FÃ u§ÊtÏ Ãz N˛Á∫ tΩƒÁ∫Á ™yåÁ∫ Nz̨  EÁáÁ∫ oN˛ ú“ÏÂYåz Nz̨  u¬L u¬ÆÁ TÆÁ Ã™Æ rÁo N˛yu\L@
“¬ : ™ÁåÁ uN˛ 6 ÃzNı̨ g ™zÊ N˛Á∫ tΩƒÁ∫Á oÆ N˛y TF| tÓ∫y = AB = x ™y.

™yåÁ∫ N˛y HÂYÁF| CD = h ™y.
N˛Á∫ tΩƒÁ∫Á oÆ N˛y TF| ∆z  tÓ∫y BC = d ™y.
EÁ{∫ AC = AB + BC = (x + d) ™y.

∠ADP = ∠DAP = 30º (MÆÁı?)
∠BDP = ∠DBP = 60º (MÆÁı?)

ΔBCD Ãz

x
30º 60º

d
A

B

C

D
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PD

B A
30º

h

60º
C

d

30º
60º

CDtan 60º
BC

=

      3 h
d

=

3h d=          ...(1)

 ΔACD Ãz

CDtan 30º
AC

=

1
( )3

h
x d

=
+

( )
3

x dh +
= ...(2)

(1) EÁ{∫ (2) Ãz

3
3

x d d+
=

  x + d = 3d
x = 2d

2
xd =

‘x’ ™y. tÓ∫y oÆ N˛∫åz Nz̨  u¬Æz ¬TÁ Ã™Æ = 6 ÃzN˛lg
‘d’ ™y. tÓ∫y oÆ N˛∫åz Nz̨  u¬Æz ¬TÁ Ã™Æ,

i.e., 2
x  ™y. = 3 ÃzN˛lg

           E•ÆÁÃ - 12.2- 12.2- 12.2- 12.2- 12.2

1. LN˛ TV bÁƒ∫, ∫ÁÀoz Nz̨  LN˛ EÁz∫ GÜƒÁ|á∫ ut∆Á ™ı uÀso “{@ bÁƒ∫ Nz̨  uƒú∫yo ut∆Á ™ı, ∫ÁÀoz
Nz̨  tÓÃ∫y EÁz∫ uÀso uN˛Ãy u§ÊtÏ Ãz, ™yåÁ∫ Nz̨  uÃ∫z N˛Á GãåÆå N˛Ázm 600 “{@ Få u§ÊtÏEÁzÊ Ãz
10 ™y. tÓ∫y ú∫ uÀso uN˛Ãy tÓÃ∫z u§ÊtÏ Ãz, \Áz bÁƒ∫ N˛Á EÁáÁ∫ EÁ{∫ üs™ u§ÊtÏ N˛Áz u™¬Áåz
ƒÁ¬y ∫zQÁ ú∫ “{, bÁƒ∫ Nz̨  uÃ∫z N˛Á GãåÆå N˛Ázm 30º “{@ bÁƒ∫ N˛y HÂYÁF| EÁ{∫ ∫ÁÀoz N˛y
YÁ{gÁF| rÁo N˛yu\L@
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2. LN˛ 30 ™y. HÂYz ™Êut∫ Nz̨  u∆Q∫ N˛Áz, LN˛ 1.5 ™y. HÂYÁF| N˛Á ¬‰gN˛Á NĮ̈ Z tÓ∫y ú∫ uÀso
u§ÊtÏ Ãz tzQ ∫“Á “{@ GÃN˛y EÁÂQ Ãz ™Êut∫ Nz̨  u∆Q∫ N˛Á GãåÆå N˛Ázm 300 Ãz 600 oN˛ §joÁ
“{@ \{Ãz ƒ“ ™Êut∫ N˛y EÁz∫ Y¬oÁ “{@ GÃåz ™Êut∫ N˛y EÁz∫ uN˛oåy tÓ∫y oÆ rÁo N˛yu\L@

3. 2 ™y. HÂYz Y§Óo∫z ú∫ LN˛ úÏo¬Á (statue) ∫QÁ “{@ \™yå ú∫ uÀso uN˛Ãy Y§Ïo∫z Nz̨  uÃ∫z
N˛Á GãåÆå N˛Ázm 60º “{ EÁ{∫ FÃy u§ÊtÏ Ãz, Y§Ïo∫z Nz̨  uÃ∫z N˛Á GãåÆå N˛Ázm 45º “{@ úÏo¬z
N˛y HÂYÁF| rÁo N˛yu\L@

4. uN˛Ãy ßƒå Nz̨  uÃ∫z Ãz, Ãz¬ bÁƒ∫ Nz̨  uÃ∫z N˛Á GãåÆå N˛Ázm 60º “{ EÁ{∫ FÃNz̨  EÁáÁ∫ Ãz
Eƒå™å N˛Ázm 45º “{@ Æut bÁƒ∫ Ãz ßƒå N˛y tÓ∫y 7 ™y. “Áz oÁz bÁƒ∫ N˛y HÂYÁF| rÁo
N˛yu\L@

5. LN˛ 18 ™y.¬©§y oÁ∫, u§\¬y Nz̨  ÀoÊß Nz̨  ÃÁs \™yå Ãz GãåÆå N˛Ázm 30º §åÁoy “ÏF|,
§ÁÊáy TF| sy@ oÁ∫ N˛y ¬©§ÁF| N˛y EuáN˛oÁ Nz̨  N˛Á∫m, ƒ“ N˛Áby TF| EÁ{∫ \™yå Ãz 60º
GãåÆå N˛Ázm §åÁoy “ÏF| §ÁÊáy TF|@ oÁ∫ uN˛oåy ¬©§ÁF| Ãz N˛Áby TÆy?

6. LN˛ ™yåÁ∫ Nz̨  EÁáÁ∫ Ãz, uN˛Ãy ßƒå Nz̨  uÃ∫z N˛Á GãåÆå N˛Ázm 30º “{ EÁ{∫ ßƒå Nz̨  EÁáÁ∫
Ãz ™yåÁ∫ Nz̨  uÃ∫z N˛Á GãåÆå N˛Ázm 60º “{@ Æut ™yåÁ∫ N˛y HÂYÁF| 30 ™y. “Áz oÁz ßƒå N˛y
HÂYÁF| rÁo N˛yu\L@

7. Ã™Áå HÂYÁF| Nz̨  tÁz ÀoÊß, ™ÁT| Nz̨  tÁzåÁz EÁz∫ LN˛ tÓÃ∫z Nz̨  uƒú∫yo ut∆Á ™ı “{@ ™ÁT| 120
¢˛yb YÁ{gÁ “{@ ™ÁT| ú∫ FåNz̨  §yY uÀso uN˛Ãy u§ãtÏ Ãz ÀoÊßÁı Nz̨  uÃ∫z Nz̨  GãåÆå N˛Ázm
N¿̨ ™∆: 60º EÁ{∫ 30º “{@ ÀoÊß N˛y HÂYÁF| EÁ{∫ u§ãtÏ Ãz ÀoÊßÁz N˛y tÓu∫ÆÁÂ rÁo N˛yu\L@

8. tÁz u§ÊtÏ \Áz 4 ™y. EÁ{∫ 9 ™y. N˛y tÓ∫y ú∫ \“ÁÂ Ãz bÁƒ∫ Nz̨  u∆Q∫ N˛Á Gãåo N˛Ázm LN˛ tÓÃ∫z
Nz̨  úÓ∫N˛ “Áz oÁz bÁƒ∫ N˛y HÂYÁF| rÁo N˛yu\L@

9. \™yå ú∫ uÀso u§ÊtÏ A  Ãz \zb “ƒÁF| \“Á\ N˛Á GãåÆå N˛Ázm 60º “{@ 15 ÃzN˛lg GgÁå
Nz̨  ú≈YÁo, GãåÆå N˛Ázm 30º ™ı §t¬oÁ “{@ Æut “ƒÁF| \“Á\ 1500 3   ™yb∫ HÂYÁF| Ãz
GgÁå ß∫oÁ “{ oÁz “ƒÁF| \“Á\ N˛Á ƒzT rÁo N˛yu\L@ ( )3 1.732=

10. LN˛ ßƒå Nz̨  EÁáÁ∫ Ãz LN˛ ™yåÁ∫ Nz̨  u∆Q∫ N˛Á GãåÆå N˛Ázm  30º “{@ EÁ{∫ ™yåÁ∫ Nz̨
EÁáÁ∫ Ãz ßƒå Nz̨  u∆Q∫ N˛Á GãåÆå N˛Ázm 60º §åoÁ “{@ ™yåÁ∫ EÁ{∫ ßƒå N˛y HÂYÁFÆÁı
N˛Á EåÏúÁo MÆÁ “ÁzTÁ?
           ƒ{N˛u¡úN˛ E•ÆÁÃ
     [ Æ“ E•ÆÁÃ ú∫yqÁ Nz̨  u¬L å“y “{ ]

1. LN˛  1.2 ™y. ¬©§y ¬gN˛y \™yå Ãz 88.2 ™y HÂYÁF| ú∫ “ƒÁ ™ı G‰g ∫“z TÏ£§Á∫z N˛Áz tzQoy
“{@ oÁz ¬gN˛y Nz̨  EÁÂQÁz Nz̨  ÃÁs TÏ£§Á∫z N˛Á GãåÆå N˛Ázm 60º ∫“oÁ “{@ NĮ̈ Z Ã™Æ ú≈YÁo
GãåÆå N˛Ázm 30º “ÁzoÁ “{@ GÃ EÊo∫Á¬ ™ı TÏ£§Á∫z tΩƒÁ∫Á oÆ N˛y TF| tÓ∫y rÁo N˛yu\L@
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2. oyå åÁƒ A, B, C Ãz ¬ÁFb “ÁHÃ Nz̨  u∆Q∫ N˛Á GãåÆå N˛Ázm N¿̨ ™∆: a, 2a, 3a “{@ Æut
A osÁ B Nz̨  §yY N˛y tÓ∫y x ™y. “Áz oÁz ¬ÁFb “ÁHÃ N˛y HÂYÁF| rÁo N˛yu\L@

3. LN˛ E¬™Á∫y N˛Á EÊo:ßÁT VåÁß (cuboidical) Nz̨  EÁN˛Á∫ ™ı “{ u\ÃN˛y ¬©§ÁF|, YÁ{gÁF| EÁ{∫
HÂYÁF| 1 :  2  : 1 EåÏúÁo ™zÊ “{@ EuáN˛o™ ¬©§ÁF| N˛y Zgy E¬™Á∫y Nz̨  ßyo∫ ∫Qy TÆy
“{ oÁz FÃ Zgy tΩƒÁ∫Á §ååz ƒÁ¬Á N˛Ázm uN˛oåÁ “ÁzTÁ?

4. cmoho Ho$ Jmoco {OZH$m Am`VZ 232842 go._r.3 h¡& CÝh| {nKcmH$a e§Hw$ AmH$ma _| ~Xcm J`m
{OgH$m {ef© H$moU 1200 hmo Vmo CgH$s D±$MmB© VWm AmYma kmV {H${OE?

5. {gÜX {H${OE {H$ EH$ g‘{Û~mhþ {Ì ŵO H$m úmoÌ’$c  A = a2 Sin θ  Cos
θ  Ohm± a  g‘mZ ŵOmAm| ‘| go EH$ ŵOm H$s cå~mB© h¡ Am¡a θ  g‘mZ
H$moUm| ‘o go EH$ H$moU H$m ‘mn h¡&

6 . g_H$moUr` d¥ÎmmH$ma ~ocZH$ma D±$MmB©  ‘h’ {ÌÁ`m ‘r’, dmcm Q>mda O_rZ na IS>m h¡& _mZcmo
{~ÝXþ  ‘p’ O_rZ na úm¡{VO aoIm _o§ h¡& VWm  ABC {eIa H$m AY©d¥Îmr` H$moZm h¡& Cg na
p H$m {ZH$Q>V_ {~ÝXþ B ho {~ÝXþ A VWm B na H$moU H«$_  45o Am¡a 60o hmo Vmo {gÜX {H${OE

3(1 3)
2

h
r

+
= .

       “™åz MÆÁ YYÁ| N˛y :

FÃ EÜÆÁÆ ™ı, “™åz uå©å §ÁoÁı N˛Áz újÁ@

1. (i) –u…b ∫zQÁ (line of sight) Æ“ uå∫yqN˛ Nz̨  EÁÂQ Ãz, GÃÃz tzQy \Áåz  ƒÁ¬y ƒÀoÏ ú∫
uÀso u§ÊtÏ oN˛ QÎYy TF| ∫zQÁ “Ázoy “{@

(ii) Eƒ¬ÁzN˛å N˛y TF| ƒÀoÏ N˛Á GãåÆå N˛Ázm, Æ“ –u…b∫zQÁ tΩƒÁ∫Á q{uo\ Nz̨  ÃÁs §åÁ
“ÏEÁ N˛Ázm “{ \§ ƒÀoÏ q{uo\ Ão“ Ãz Hú∫ ∫“oy “{, EsÁ|o ƒ“ uÀsuo \§ “™ ƒÀoÏ
tzQåz Nz̨  u¬L EúåÁ uÃ∫ HÂYÁ N˛∫oz “{@

(iii) Eƒ¬ÁzN˛å N˛y TF| ƒÀoÏ N˛Á Eƒå™å N˛Ázm, Æ“ –u…b∫zQÁ tΩƒÁ∫Á q{uo\ Nz̨  ÃÁs §åÁ
“ÏEÁ N˛Ázm “{ \§ ƒÀoÏ q{uo\ Ão“ Ãz åyYz ∫“oy “{, EsÁ|o ƒ“ uÀsuo \§ “™ ƒÀoÏ
tzQåz Nz̨  u¬L EúåÁ uÃ∫ åyYz Ï̂N˛Áoz “{@

2. uN˛Ãy ƒÀoÏ N˛y HÂYÁF| EsƒÁ ¬Ê§ÁF| LƒÊ tÁz ƒÀoÏEÁzÊ Nz̨  §yY N˛y tÓ∫y N˛Á uåáÁ|∫m
ufiN˛Ázmu™oyÆ EåÏúÁoÁı tΩƒÁ∫Á N˛∫ ÃN˛oz “{@

θ θ

a a
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