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ØeMve 1. keâes<"keâeW ceW efoS MeyoeW ceW mes mener MeyoeW keâe ØeÙeesie keâjles ngS, efjkeäle mLeeveeW keâes YeefjS :

  (i) meYeer Je=òe .............. nesles nQ~ (meJeeËiemece, mece¤he)

 (ii) meYeer Jeie& ............... nesles nQ~ (mece¤he, meJeeËiemece)

(iii) meYeer ............... ef$eYegpe mece¤he nesles nQ~ (meceefÉyeeng, meceyeeng)

(iv) YegpeeDeeW keâer meceeve mebKÙee Jeeues oes yengYegpe mece¤he nesles nQ, Ùeefo (a) Gvekesâ mebiele keâesCe ......... neW leLee (b) Gvekeâer 

mebiele YegpeeSB ................. neW~ (yejeyej, meceevegheeleer)

nue : (i) meYeer Je=òe mece¤he nesles nQ~

l  (ii) meYeer Jeie& mece¤he nesles nQ~

l (iii) meYeer meceyeeng ef$eYegpe mece¤he nesles nQ~

l (iv) YegpeeDeeW keâer meceeve mebKÙee Jeeues oes yengYegpe mece¤he nesles nw, Ùeefo

(a) Gvekesâ mebiele keâesCe yejeyej neW leLee

(b) Gvekeâer mebiele YegpeeSB meceevegheeleer neW~

ØeMve 2. efvecveefueefKele ÙegiceeW kesâ oes efYevve-efYevve GoenjCe oerefpeS :

(i) mece¤he Deeke=âefleÙeeB (ii) Ssmeer Deeke=âefleÙeeB pees mece¤he veneR nQ~

nue : (i) mece¤he Deeke=âefleÙeeW kesâ oes GoenjCe :

(1) mebkesâvõerÙe Je=òe

(2) efJeefYevve YegpeeDeeW Jeeues meYeer Jeie& DeLeJee meceyeeng ef$eYegpe DeLeJee meceyengYegpe

l (ii) Ssmeer Deeke=âefleÙeeW kesâ GoenjCe pees mece¤he veneR nQ : 

(1) Skeâ Jeie& leLee Skeâ DeeÙele (2) Skeâ Jeie& leLee Skeâ meceÛelegYeg&pe

ØeMve 3. yeleeFS efkeâ efvecveefueefKele ÛelegYeg&pe mece¤he nQ Ùee veneR :

nue : ÛelegYeg&pe PQRS leLee ABCD ceW,

 PQ QR RS SP= = = = 1 5.  mesceer

leLee AB BC CD DA= = = = 3 0.  mesceer

DeOÙeeÙe 6
f=Hkqt

(Triangles)
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Dele: oes ÛelegYeg&peeW keâer YegpeeSB meceevegheele ceW  nQ~
hejvleg osKeves mes ner Øeleerle neslee nw efkeâ mebiele keâesCe yejeyej veneR nQ~ Dele: ÛelegYeg&pe PQRS leLee ÛelegYeg&pe ABCD mece¤he

veneR nQ~ Gòej

 

ØeMve 1. efÛe$e ceW, DE BC||  nw~ efÛe$e (i) ceW EC Deewj efÛe$e (ii) ceW AD %eele keâerefpeS :

nue : ∵ D ABC ceW jsKee DE BC||  

\
AD

BD

AE

EC
=  (DeeOeejYetle Deevegheeeflekeâlee ØecesÙe mes)

efÛe$e (i) ceW,  AD = 1 5.  mesceer,  BD = 3 mesceer,  AE = 1 mesceer  Deewj  EC = ? 

∵
AD

BD

AE

EC
=     Þ      

1 5

3

1.
=

EC
 

     Þ 1 5 3. EC =  

     Þ      EC = =
3 0

1 5
2

.

.

Dele:  EC = 2 mesceer Gòej
efÛe$e (ii) ceW,  AD = ?,  BD = 7 2.  mesceer,  AE = 1 8.  mesceer leLee EC = 5 4.  mesceer

 ∵            
AD

BD

AE

EC
=    Þ       

AD

7 2

1 8

5 4.

.

.
=

   Þ        
AD

7 2

1

3.
=   

2  
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    Þ      3 7 2AD = .  

    Þ          AD = =
7 2

3
2 4

.
.  mesceer

Dele: AD = 2 4.  mesceer Gòej
ØeMve 2. efkeâmeer D PQR keâer YegpeeDeeW PQ Deewj PR hej ›eâceMe: efyevog E Deewj F efmLele

nQ~ efvecveefueefKele ceW mes ØelÙeskeâ efmLeefle kesâ efueS, yeleeFS efkeâ keäÙee EF QR||  nw :
  (i) PE = 3 9.  mesceer, EQ = 3 mesceer, PF = 3 6.  mesceer Deewj FR = 2 4.  mesceer
 (ii) PE = 4 mesceer, QE = 4 5.  mesceer, PF = 8 mesceer Deewj RF = 9 mesceer
(iii) PQ = 1 28.  mesceer, PR = 2 56.  mesceer, PE = 0 18.  mesceer Deewj PF = 0 36.

mesceer
nue : D PQR ceW Yegpee PQ hej Skeâ efyevog E leLee Yegpee PR hej Skeâ efyevog F efmLele nw~

efyevogDeeW E Je F keâes efceueekeâj jsKeeKeC[ EF KeeRÛee ieÙee nw~
l (i) efoÙee nw,  PE = 3 9.  mesceer, EQ = 3 mesceer, PF = 3 6.  mesceer

Deewj          FR = 2 4.  mesceer

            
PE

EQ
= =

3 9

3
1 3

.
.       leLee      

PF

FR
= =

3 6

2 4
1 5

.

.
.

∵
PE

EQ

PF

FR
¹ ;  ÙeneB DeeOeejYetle Deevegheeeflekeâlee ØecesÙe keâe efJeueesce mebleg<š veneR neslee nw~ Dele: EF, QR kesâ meceevlej veneR nw~

Gòej
l (ii)  eqoÙee nw, PE = 4 mesceer, QE = 4 5.  mesceer, PF = 8 mesceer Deewj RF = 9 mesceer

          
PE

QE
 = = =

4 0

4 5

40

45

8

9

.

.
      leLee      

PF

RF
=

8

9

∵   
PE

QE

PF

RF
= ;  Dele: DeeOeejYetle Deevegheeeflekeâlee ØecesÙe kesâ efJeueesce mes  EF QR||

Gòej
l (iii)  efoÙee nw, PQ = 1 28.  mesceer, PR = 2 56.  mesceer, PE = 0 18.  mesceer Deewj PF = 0 36.  mesceer

∵     
PE

EQ

PE

PQ PE
=

-
 =

-

0 18

1 28 0 18

.

. .
 = =

0 18

1 10

9

55

.

.

Deewj   
PF

RF

PF

PR PF
=

-
 =

-

0 36

2 56 0 36

.

. .
 = = =

0 36

2 20

36

220

9

55

.

.

∵  
PE

EQ

PF

RF
= ;  Dele: DeeOeejYetle Deevegheeeflekeâlee ØecesÙe kesâ efJeueesce mes EF QR||

Gòej
ØeMve 3. efÛe$e  ceW, Ùeefo  LM CB||    Deewj  LN CD||  nes lees efmeæ

keâerefpeS efkeâ  
AM

AB

AN

AD
=  nw~  

nue : efoÙee nw: jsKeeKeC[ LM CB||  Deewj LN CD||  nw~

efmeæ keâjvee nw : 
AM

AB

AN

AD
=

Gheheefòe : D ABC ceW Yegpee AB hej Skeâ efyevog M leLee Yegpee AC hej Skeâ
efyevog L nw efpememes jsKeeKeC[ LM CB||

\          
AM

MB

AL

LC
=  (DeeOeejYetle Deevegheeeflekeâlee ØecesÙe mes)

\           
MB

AM

LC

AL
=  (JÙegl›eâce keâjves hej)

\                  1 1+ = +
MB

AM

LC

AL
 (oesveeW he#eeW ceW 1 peesÌ[ves hej)
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\
AM MB

AM

AL LC

AL

+
=

+
  

\        
AB

AM

AC

AL
=      Þ     

AM

AB

AL

AC
= ...(1)

[ , ]∵ AB AM MB AC AL LC= + = +

Fmeer Øekeâej, D ACD ceW LN CD||

\
AN

ND

AL

LC
=    (DeeOeejYetle Deevegheeeflekeâlee ØecesÙe mes)     Þ           

ND

AN

LC

AL
=  

(JÙegl›eâce keâjves hej)

    Þ          1 1+ = +
ND

AN

LC

AL
 (oesveeW he#eeW ceW 1 peesÌ[ves hej)

    Þ    
AN ND

AN

AL LC

AL

+
=

+

 [ , ]∵ AD AN ND AC AL LC= + = +

   Þ            
AD

AN

AC

AL
=  

    Þ          
AN

AD

AL

AC
=

...(2)

Deye,  meceerkeâjCe (1) Je (2) mes,                     
AM

AB

AN

AD
= Proved.

ØeMve 4. efÛe$e ceW, DE AC||  Deewj DF AE||  nw~ efmeæ keâerefpeS efkeâ 
BF

FE

BE

EC
=  nw~

nue : efoÙee nw : D ABC ceW Yegpee AB hej Skeâ efyevog D nw Deewj Yegpee BC hej oes efyevog E Je F nQ~ jsKeeKeC[ DF, DE Je
AE KeeRÛes ieS nQ~ DE AC||  nw Deewj DF AE||  nw~

efmeæ keâjvee nw :              
BF

FE

BE

EC
=  

Gheheefòe : ∵ D ABE ceW,  DF AE||

\     
BF

FE

BD

DA
=

 ...(1)

(DeeOeejYetle Deevegheeeflekeâlee ØecesÙe mes)
Deewj D ABC ceW,    DE AC||

\      
BE

EC

BD

DA
= ...(2)

(DeeOeejYetle Deevegheeeflekeâlee ØecesÙe mes)

leye, meceerkeâjCe (1) Je meceerkeâjCe (2) mes,         
BF

FE

BE

EC
= Proved.

ØeMve 5. efÛe$e ceW, DE OQ||  Deewj DF OR||  nw~ oMee&FS efkeâ 
EF QR||  nw~ 

nue : efoÙee nw : oer ieF& Deeke=âefle ceW DE OQ||  leLee DF OR||  nw~
efmeæ keâjvee nw : EF QR||

Gheheefòe : oer ieF& Deeke=âefle mes D POQ ceW, 
 DE OQ|| (efoÙee nw)

\ DeeOeejYetle Deevegheeeflekeâlee ØecesÙe mes, 

  
PE

EQ

PD

DO
=

...(1)

Deewj D POR ceW,  DF OR||

\ DeeOeejYetle Deevegheeeflekeâlee ØecesÙe mes,  

PF

FR

PD

DO
=

...(2)

4  

B

D

A

C
EF

D

FE

P

O

Q R



leye, meceerkeâjCe (1) Je meceerkeâjCe (2) mes,        
PE

EQ

PF

FR
=

Deye D PQR ceW, ∵          
PE

EQ

PF

FR
=

leye, Lesume ØecesÙe DeLeJee DeeOeejYetle Deevegheeeflekeâlee ØecesÙe kesâ efJeueesce mes, 
               EF QR||   Proved.

ØeMve 6. efÛe$e ceW ›eâceMe: OP, OQ Deewj OR hej efmLele efyevog A, B Deewj C 

Fme Øekeâej nQ efkeâ AB PQ||  Deewj AC PR||  nw~ oMee&FS efkeâ BC QR||  nw~
nue : efoÙee nw : efoS ieS efÛe$e ceW jsKeeKeC[eW OP, OQ Deewj OR hej ›eâceMe: 

efyevog A, B Deewj C Fme Øekeâej efmLele nQ efkeâ AB PQ||  Deewj AC PR||  nw~
efmeæ keâjvee nw : BC QR||

Gheheefòe : D POQ ceW,  AB PQ||  (efoÙee nw)

\ DeeOeejYetle Deevegheeeflekeâlee ØecesÙe mes,            
OA

AP

OB

BQ
=

...(1)

Fmeer Øekeâej D POR ceW,          AC PR||  (efoÙee nw)

\ DeeOeejYetle Deevegheeeflekeâlee ØecesÙe mes,                
OA

AP

OC

CR
= ...(2)

leye, meceerkeâjCe (1) Je meceerkeâjCe (2) mes,        
OB

BQ

OC

CR
=

Deye D OQR ceW,    ∵             
OB

BQ

OC

CR
=

\ Lesume ØecesÙe DeLeJee DeeOeejYetle Deevegheeeflekeâlee ØecesÙe kesâ efJeueesce mes, 
     BC QR||     Proved.

ØeMve 7. ØecesÙe 1 keâe ØeÙeesie keâjles ngS efmeæ keâerefpeS efkeâ Skeâ ef$eYegpe keâer Skeâ Yegpee kesâ ceOÙe-efyevog mes neskeâj otmejer Yegpee kesâ 
meceevlej KeeRÛeer ieF& jsKee leermejer Yegpee keâes meceefÉYeeefpele keâjleer nw~

nue : efoÙee nw : D ABC keâer Skeâ Yegpee AB keâe ceOÙe-efyevog D nw~ D mes 
DE BC||  KeeRÛeer ieF& nw pees AC keâes E hej keâešleer nw~

efmeæ keâjvee nw : E AC,  keâe ceOÙe-efyevog nw~
Gheheefòe : ∵ D AB,  keâe ceOÙe-efyevog nw~

\     AD DB:   = 1 1:  
Deewj           DE BC||

leye, Lesume ØecesÙe  kesâ Devegmeej,

           
AD

DB
 =

AE

EC

\                   
1

1
 =

AE

EC
      ∵

AD

DB
=

é

ëê
ù

ûú
1

1

Þ             AE = EC 
Dele: E AC,  keâe ceOÙe-efyevog nw DeLeJee DE, AC keâes meceefÉYeeefpele keâjleer nw~ Proved.

ØeMve 8. ØecesÙe 2 keâe ØeÙeesie keâjles ngS efmeæ keâerefpeS efkeâ Skeâ ef$eYegpe keâer efkeâvneR oes YegpeeDeeW kesâ ceOÙe efyevogDeeW keâes efceueeves
Jeeueer jsKee leermejer Yegpee kesâ meceevlej nesleer nw~

nue :  efoÙee nw : D ABC ceW AB leLee AC kesâ ceOÙe efyevog ›eâceMe: D Deewj E nQ~
efmeæ keâjvee nw :        DE BC||

ef$eYegpe 5
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Gheheefòe : ∵ D AB,  keâe ceOÙe-efyevog nw~
\          AD BD: := 1 1 ...(1)

leLee E AC,  keâe ceOÙe efyevog nw~
\               AE EC: := 1 1 ...(2)

meceerkeâjCe (1) Je (2) mes,
           

AD

DB

AE

EC
=

Lesume ØecesÙe DeLeJee DeeOeejYetle Deevegheeeflekeâlee kesâ efJeueesce mes D ABC ceW,

Ùeefo 
AD

DB

AE

EC
= ;    lees    DE BC||

Proved.

ØeMve 9. ABCD Skeâ meceuecye nw efpemeceW AB DC||  nw~ Fmekesâ efJekeâCe& hejmhej efyevog O hej ØeefleÛÚso keâjles nwb~ oMee&FS efkeâ 
AO

BO

CO

DO
=  nw~

nue : efoÙee nw :   ABCD Skeâ meceuecye nw, efpemeceW AC leLee BD oes efJekeâCe& nQ pees
hejmhej efyevog O hej keâešles nQ~

efmeæ keâjvee nw :      
AO

BO

CO

DO
=   

jÛevee : O mes peeleer ngF& OE CD||  KeeRefÛeS~
Gheheefòe : D ADC ceW,     OE DC||

\ DeeOeejYetle Deevegheeeflekeâ ØecesÙe mes,       
AE

ED
 =

AO

CO
 ...( )1

∵ meceuecye    ABCD ceW,      AB CD||

Deewj jÛevee mes         OE CD||               Þ       OE AB||

Deye, D ADB ceW,  OE AB||

DeeOeejYetle Deevegheeeflekeâlee ØecesÙe mes,

\              
ED

AE

DO

BO
=    Þ     

AE

ED

BO

DO
= ...( )2

meceerkeâjCe (1) Je meceerkeâjCe (2) mes,   
AO

CO

BO

DO
=

Þ         AO DO BO CO´ = ´

Þ      
AO

BO

CO

DO
=

Dele:      
AO

BO

CO

DO
= Proved.

ØeMve 10. Skeâ ÛelegYeg&pe ABCD kesâ efJekeâCe& hejmhej efyevog O hej Fme Øekeâej ØeefleÛÚso keâjles nQ efkeâ 
AO

BO

CO

DO
=  nw~

oMee&FS efkeâ ABCD Skeâ meceuecye nw~
nue : efoÙee nw :    ABCD Skeâ ÛelegYeg&pe nw efpemekesâ efJekeâCe& AC leLee BD efyevog O hej

Skeâ-otmejs keâes Fme Øekeâej efJeYekeäle keâjles nQ efkeâ

         
AO

BO

CO

DO
=

efmeæ keâjvee nw : ABCD Skeâ meceuecye nw~
jÛevee : O mes OE DC||  KeeRefÛeS~
Gheheefòe : 
D BDC ceW,       OE DC||  (jÛevee mes)
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\ DeeOeejYetle Deevegheeeflekeâlee ØecesÙe mes,

          
BO

DO

BE

EC
=  ...( )1

hejvleg efoÙee nw efkeâ 

        
AO

BO

CO

DO
=           Þ         

AO

CO

BO

DO
=

...( )2

meceerkeâjCe (1) Je meceerkeâjCe (2) mes,   
AO

CO

BE

EC
=         Þ         

CO

AO

EC

BE
=

\       OE AB||  

(Lesume ØecesÙe DeLeJee Deevegheeeflekeâlee kesâ DeeOeejYetle ØecesÙe kesâ efJeueesce mes)

\       AB CD||   (∵   OE CD||  jÛevee mes)

Dele:    ABCD  Skeâ meceuecye nw~ Proved.

ØeMve 1. yeleeFS efkeâ efvecve efÛe$e ceW efoS ef$eYegpeeW kesâ ÙegiceeW ceW mes keâewve-keâewve mes Ùegice mece¤he nQ~ Gme mece¤helee keâmeewšer keâes
efueefKeS efpemekeâe ØeÙeesie Deeheves Gòej osves ceW efkeâÙee nw leLee meeLe ner mece¤he ef$eYegpeeW keâes meebkesâeflekeâ ¤he ceW JÙekeäle keâerefpeS~

nue : (i) De«e efÛe$e ceW efoS ieS oesveeW ef$eYegpeeW ceW

  Ð = °A 60 ,    Ð = °B 80 ,     Ð = °C 40   leLee  Ð = °P 60 ,    Ð = °Q 80 ,    Ð = °R 40  

\    Ð = ÐA P ,    Ð = ÐB Q,      Ð = ÐC R

 Dele: oes ef$eYegpeeW keâer mece¤helee keâer keâmeewšer AAA mes,

\          D DABC PQR~  

l (ii) De«e efÛe$e ceW efoS ieS oesveeW ef$eYegpeeW ceW

       AB= 2,           PQ = 6

       BC = 2 5.         leLee         QR = 4

      CA= 3 0.            RP = 5

∵       
AB

QR
= =

2

4

1

2
;              

BC

RP
= =

2 5

5 0

1

2

.

.
    leLee        

CA

PQ
= =

3

6

1

2
 

\      
AB

QR

BC

RP

CA

PQ
= =  

Dele: oes ef$eYegpeeW keâer mece¤helee keâer keâmeewšer SSS mes,

       D DABC QRP~  

l (iii) efvecve efÛe$e ceW efoS ieS oesveeW ef$eYegpeeW ceW,

   LM = 2 7. ,    MP = 2,    PL = 3    leLee    DE = 4,    EF = 5,    FD = 6 

  
MP

DE
= =

2

4

1

2
;     

PL

FD
= =

3

6

1

2
;     

LM

EF
= =

2 7

5

27

50

.
 

∵   
MP

DE

PL

FD

LM

EF
= ¹

Ùee oesveeW ef$eYegpeeW keâer YegpeeSB meceevegheele ceW veneR nQ~

Dele: oesveeW ef$eYegpe mece¤he veneR nQ~

ef$eYegpe 7
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l (iv) efoS ieS oesveeW ef$eYegpeeW ceW,
   Ð = °M 70  Deewj     Ð = °Q 70     leLee

     NM = 2 5.         PQ = 6 
      ML = 5      QR = 10 

       
NM

PQ
= =

2 5

6 0

5

12

.

.
Deewj    

ML

QR
= =

5

10

1

2
 

∵
NM

PQ

ML

QR
¹   DeLee&le Ð M Je Ð Q keâes Devlee|Je<š keâjves Jeeueer YegpeeSB NM Deewj PQ leLee ML Deewj QR Deevegheeeflekeâ veneR

nw~ 
Dele: oesveeW ef$eYegpe mece¤he veneR nQ~

l (v) efoS ieS oesveeW ef$eYegpeeW ceW,
      Ð = °A 80     Deewj      Ð = °F 80  

     AB= 2 5.  Deewj     FD = 5 
     AC = DeefveefMÛele Deewj     FE = 6 

mhe<š nw efkeâ Ð A Je Ð F keâes Devlee|Je<š keâjves Jeeueer YegpeeSB AB Deewj FD leLee AC Deewj FE Deevegheeeflekeâ veneR nQ~
Dele: oesveeW ef$eYegpe mece¤he veneR nQ~

8  

(ii)

L

32.7

M 2 P E

4 6

D

5 F

(iii)

M

70°

70°

2.5 5

N L Q

P

R10

6

(iv)

80°

80°

A

C

2.5

B 3 E

D

5

F6

(v)

D P

70°

80° 80° 30°
E QF R

(vi)

60°

80° 40°

A

B C

60°

80° 40°

P

Q R

(i)

A

2
3

B C2.5 Q 4 R

5
6

P



l (vi) D DEF ceW,
    Ð = °D 70 ,      Ð = °E 80 Þ Ð = ° - ° + ° = °F 180 70 80 30( )  

(∵  ef$eYegpe kesâ Devle: keâesCeeW keâe Ùeesie 180° neslee nw~)
Deewj D PQR ceW,

     Ð = °Q 80 ,     Ð = °R 30 Þ Ð = ° - ° + ° = °P 180 80 30 70( )   
(∵  ef$eYegpe kesâ Devle: keâesCeeW keâe Ùeesie 180° neslee nw~)

leye, D DEF Deewj D PQR keâer leguevee keâjves hej,
      Ð = ÐD P 
               Ð = ÐE Q 
        Ð = ÐF R 
Dele: oes ef$eYegpeeW keâer mece¤helee keâer keâmeewšer AAA mes,

D DDEF PQR~  
ØeMve 2. Deeke=âefle ceW, D DODC OBA~ , Ð = °BOC 125  Deewj 

Ð = °CDO 70  nw~ Ð DOC, Ð DCO Deewj Ð OAB %eele keâerefpeS~
nue : efoS ieS efÛe$e ceW, DB Skeâ $e+peg jsKee nw Deewj Gmemes OC, efyevog O hej efceueleer 

nw efpememes Ð DOC Deewj Ð BOC Skeâ jwefKekeâ Ùegice kesâ keâesCe nQ~
\             Ð +Ð = °DOC BOC 180  
Þ         Ð + °= °DOC 125 180 (∵  Ð = °BOC 125 )

Þ   Ð = °- °= °DOC 180 125 55  
leye, D DOC ceW,  Ð +Ð +Ð = °CDO DOC DCO 180  (∵  ef$eYegpe kesâ Devle: keâesCeeW keâe Ùeesie 180° neslee nw~)
\  70 55 180° + ° +Ð = °DCO   (∵  Ð = °CDO 70 )

Þ     Ð = ° - ° + °DCO 180 70 55( ) 
Þ     Ð = °DCO 55  
∵ D DODC OBA~  \   Ð = ÐDCO OAB

 \   Ð =OAB 55  (∵ Ð = °DCO 55 )

Dele: Ð = °DOC 55 ,   Ð = °DCO 55 ,   Ð = °OAB 55  Gòej
ØeMve 3. meceuecye ABCD efpemeceW AB DC||  nw, kesâ efJekeâCe& AC Deewj BD hejmhej O hej ØeefleÛÚso keâjles nQ~ oes ef$eYegpeeW

keâer mece¤helee keâmeewšer keâe ØeÙeesie keâjles ngS, oMee&FS efkeâ 
OA

OC

OB

OD
=  nw~

nue : efoÙee nw : ABCD Skeâ meceuecye nw efpemeceW AB CD||  leLee Gmekesâ efJekeâCe& AC Deewj BD eqyevog O hej keâešles nQ~

efmeæ keâjvee nw :         
OA

OC
  =

OB

OD

Gheheefòe : ∵ AB CD||  Deewj AC efleÙe&keâ jsKee nw~
\        Ð OAB  = Ð OCD (Skeâevlej keâesCe Ùegice)
Deewj          Ð AOB  = Ð COD       (Meer<ee&efYecegKe keâesCe)
Deye, D AOB Deewj D OCD ceW,

       Ð AOB = Ð COD     leLee      Ð = ÐOAB OCD

 (Thej efmeæ efkeâÙee nw~)
\ ef$eYegpeeW keâer mece¤helee kesâ GheiegCeOece& AA mes,

D DAOB OCD~

\              
OA

OC

OB

OD
= (YegpeeDeeW keâer Deevegheeeflekeâlee mes) Proved.
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ØeMve 4. oer ieF& Deeke=âefle ceW, 
QR

QS

QT

PR
=  leLee Ð = Ð1 2 nw~ oMee&FS

efkeâ  D DPQS TQR~   nw~
nue : efoÙee nw : oer ieF& Deeke=âefle ceW,
QR

QS

QT

PR
=  leLee Ð = Ð1 2 nw

efmeæ keâjvee nw : D DPQS TQR~  
Gheheefòe : D PQR ceW, ∵ Ð = Ð1 2 

Þ      Ð = ÐPQR PRQ 
Þ  QP = PR 

(∵ ef$eYegpe ceW meceeve keâesCeeW kesâ meccegKe YegpeeSB Yeer meceeve nesleer nw~) ...(1)

Deye, ∵          
QR

QS

QT

PR
=  

(efoÙee nw)

\   
QR

QS

QT

QP
=  [ meceerkeâjCe (1) mes ]

leye, D PQS Deewj D TQR ceW,
Ð Q GYeÙeefve<" nw Deewj Fme keâesCe keâes DebleefJe&° keâjves Jeeueer YegpeeSB (QP Je QT ) leLee (QS Je QR) Deevegheeeflekeâ nQ~
Dele: oes ef$eYegpeeW keâer mece¤helee keâer keâmeewšer SAS mes, D DPQS TQR~  Proved.

ØeMve 5. D PQR keâer YegpeeDeeW PR Deewj QR hej ›eâceMe: efyevog S Deewj T Fme Øekeâej
efmLele nQ efkeâ Ð = ÐP RTS nw~ oMee&FS efkeâ D DRPQ RTS~  nw~

nue : efoÙee nw : oer ieF& Deeke=âefle ceW          Ð = ÐP RTS

efmeæ keâjvee nw :         D DRPQ RTS~

Gheheefòe : D RPQ leLee D RTS ceW,
 Ð P = Ð RTS (efoÙee nw)

leLee      Ð R = Ð SRT  (GYeÙeefve<" keâesCe)
leye, ef$eYegpeeW keâer mece¤helee kesâ GheiegCeOece& AA mes,

                 D DRPQ RTS~ Proved.

ØeMve 6. oer ieF& Deeke=âefle ceW, Ùeefo D @ DABE ACD nw lees oMee&FS efkeâ 
D DADE ABC~  nw~

nue : efoÙee nw : oer ieF& Deeke=âefle ceW, D ABE Deewj D ACD meJeeËiemece nQ~
efmeæ keâjvee nw : D DADE ABC~  
Gheheefòe : ∵    D @ DABE ACD (efoÙee nw)

\           AB AC=  

Deewj         AE AD=  
Deye, D ADE Deewj D ABC keâer leguevee keâjves hej,
∵ AB AC=  Deewj AE AD=  

\
AD

AB

AE

AC
=  DeLee&le D ADE Deewj D ABC keâer YegpeeSB (AD Je AB) leLee (AE

Je AC) Deevegheeeflekeâ nQ Deewj Ùes oesveeW ner Yegpee-Ùegice ØelÙeskeâ ef$eYegpe kesâ efueS Ð A keâes Devlee|Je<š keâjles nQ~
\ oes ef$eYegpeeW keâer mece¤helee kesâ iegCeOece& (keâmeewšer) SAS mes,

           D DADE ABC~  Proved.

10  

R
2

S

T

P

1
Q

T
S

R

P Q

D E

CB

A



ØeMve 7. oer ieF& Deeke=âefle ceW, D ABC kesâ Meer<e& uecye AD Deewj CE hejmhej
efyevog P hej ØeefleÛÚso keâjles nQ~ oMee&FS efkeâ :

  (i)  D DAEP CDP~

 (ii) D DABD CBE~

(iii) D DAEP ADB~

(iv)  D DPDC BEC~

nue : efoÙee nw : D ABC ceW AD Deewj CE Meer<e&uecye nQ pees efyevog P hej
ØeefleÛÚso keâjles nQ~

efmeæ keâjvee nw : 
  (i)  D DAEP CDP~

 (ii) D DABD CBE~

(iii) D DAEP ADB~

(iv)  D DPDC BEC~

Gheheefòe : D ABC ceW AD Deewj CE Meer<e&uecye nQ~
\ AD BC^        leLee        CE AB^

l (i) D AEP Deewj D CDP ceW, Ð AEP = Ð CDP     (ØelÙeskeâ 90° nw)
            Ð APE = Ð CPD (Meer<ee&efYecegKe keâesCe)

Dele: ef$eYegpe keâer mece¤helee kesâ GheiegCeOece& AA mes,   D DAEP CDP~ Proved.

l (ii) D ABD Deewj D CBE ceW,            Ð = ÐADB CEB    (ØelÙeskeâ 90° nw~)
 Ð = ÐABD CBE      (oesveeW ef$eYegpeeW ceW GYeÙeefve<" keâesCe nw~)

Dele: ef$eYegpeeW keâer mece¤helee kesâ GheiegCeOece& AA mes,    D DABD CBE~ Proved.

l (iii) D AEP Deewj D ADB ceW,           Ð = ÐAEP ADB    (ØelÙeskeâ 90° nw~)
  Ð = ÐPAE D BA       (oesveeW ef$eYegpeeW ceW GYeÙeefve<" keâesCe nQ~)

Dele: ef$eYegpeeW keâer mece¤helee kesâ GheiegCeOece& AA mes,  D DAEP ADB~ Proved.

l (iv) D PDC Deewj D BEC ceW,          Ð PDC = Ð BEC               (ØelÙeskeâ 90° nw)
  Ð DCP = Ð BCE      (oesveeW ef$eYegpeeW ceW GYeÙeefve<" keâesCe nw)

Dele: ef$eYegpeeW keâer mece¤helee kesâ GheiegCeOece& AA mes, D ÐPDC BEC~ Proved.

ØeMve 8. meceevlej ÛelegYeg&pe ABCD keâer yeÌ{eF& ieF& Yegpee AD hej efmLele E Skeâ
efyevog nw leLee BE Yegpee CD keâes F hej ØeefleÛÚso keâjleer nw~ oMee&FS efkeâ 
D ABE CFB~ D  nQ~ 

nue :  efoÙee nw : ABCD Skeâ meceevlej ÛelegYeg&pe nw efpemekeâer Yegpee AD keâes efkeâmeer efyevog E
lekeâ yeÌ{eÙee ieÙee nw~ jsKeeKeC[ BE, Yegpee CD keâes efyevog F hej ØeefleÛÚsefole keâjlee nw~

efmeæ keâjvee nw : D DABE CFB~

Gheheefòe : ∵ ABCD Skeâ meceevlej ÛelegYeg&pe nw~
\ BC AD|| Þ BC AE||

∵ BC AE|| Deewj BE eqleÙe&keâ jsKee nw~
\          ÐEBC = Ð AEB    Þ    Ð = ÐAEB FBC

Deye, D ABE Deewj D CFB ceW,
Ð A = Ð C (∵  meceevlej ÛelegYeg&pe ABCD kesâ meccegKe keâesCe yejeyej nesles nQ~)

     Ð AEB  = Ð FBC   (Thej efmeæ efkeâÙee nw~)
leye, ef$eYegpeeW keâer mece¤helee kesâ GheiegCeOece& AA mes, D DABE CFB~ Proved.
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ØeMve 9. oer ieF& Deeke=âefle ceW, ABC Deewj AMP oes mecekeâesCe ef$eYegpe nQ, efpevekesâ keâesCe 
B Deewj M mecekeâesCe nQ~ efmeæ keâerefpeS efkeâ :

(i) D DABC AMP~         (ii)   
CA

PA

BC

MP
=

nue : efoÙee nw : D ABC Deewj D AMP oes mecekeâesCe ef$eYegpe nQ, efpeveceW Ð B leLee 
Ð M mecekeâesCe nQ~

efmeæ keâjvee nw : (i) D DABC AMP~  

    (ii) 
CA

PA

BC

MP
=  

Gheheefòe : (i) mecekeâesCe D ABC leLee mecekeâesCe D AMP keâer leguevee keâjves hej,
      Ð = ÐB M (∵  ØelÙeskeâ mecekeâesCe DeLee&le 90° nw~)
     Ð = ÐA A  (GYeÙeefve<" keâesCe nw~)

leye, oes ef$eYegpeeW keâer mece¤helee kesâ GheiegCeOece& AA mes,
          D DABC AMP~ Proved.

l (ii) ∵ D ABC Deewj D AMP mece¤he nQ~
\ oesveeW ef$eYegpeeW keâer mebiele YegpeeSB Deevegheeeflekeâ neWieer~

\      
AB

AM

BC

MP

CA

PA
= =  

Þ        
CA

PA

BC

MP
= Proved.

ØeMve 10. CD Deewj GH ›eâceMe: Ð ACB Deewj Ð EGF kesâ Ssmes meceefÉYeepekeâ nQ efkeâ efyevog D Deewj 
H ›eâceMe: D ABC Deewj D FEG keâer YegpeeDeeW AB Deewj FE hej efmLele nQ~ Ùeefo D DABC FEG~

nes lees efmeæ keâerefpeS :

   (i) 
CD

GH

AC

FG
=

  (ii) D DDCB HGE~

(iii) D DDCA HGF~

nue : efoÙee nw : D ABC Deewj D EGF ceW CD, Ð ACB keâe meceefÉYeepekeâ nw Deewj GH EGF, Ð

keâe meceefÉYeepekeâ nw leLee D DABC FEG~

efmeæ keâjvee nw :  (i)      
CD

GH

AC

FG
=  

     (ii) D DDCB HGE~

    (iii) D DDCA HGF~

Gheheefòe : ∵ D ABC ceW CD ACB, Ð  keâe meceefÉYeepekeâ nw~

\  Ð = Ð =ACD DCB
1

2
 Ð ACB

Fmeer Øekeâej, D EGF ceW GH FGE, Ð  keâe meceefÉYeepekeâ nw~

\ Ð =Ð = ÐFGH HGE FGE
1

2

\  Ð = ÐACD FGH         leLee       Ð = ÐDCB HGE 

  (∵  D DABC FEG~   efpememes Ð = ÐACB FGE)
Deye, D DCA leLee D HGF ceW,
∵  Ð ACD = Ð FGH (Thej efmeæ efkeâÙee nw~)
Deewj     Ð A  = Ð F (∵   D DABC FEG~ )

Dele: mece¤helee kesâ GheiegCeOece& AA mes, D DDCA HGF~ Proved. (iii)
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leye, D DCA Deewj D HGF ceW,        
CD

GH

AC

FG
=  Proved. (i)

Deye, D DCB Deewj D HGE ceW,           Ð = ÐDCB HGE  (Thej efmeæ efkeâÙee nw~)
      Ð = ÐB E   (∵  D DABC FEG~ )

\ mece¤helee kesâ GheiegCeOece& AA mes,           D DDCB HGE~   Proved. (ii)
ØeMve 11. oer ieF& Deeke=âefle ceW, AB AC=  Jeeues, Skeâ meceefÉyeeng ef$eYegpe ABC keâer

yeÌ{eF& ieF& Yegpee CB hej efmLele E Skeâ efyevog nw~ Ùeefo AD BC^  Deewj EF AC^  nw lees
efmeæ keâerefpeS efkeâ D DABD ECF~  nw~

nue : efoÙee nw : Skeâ meceefÉyeeng D ABC nw efpemeceW AB AC=  nw~ Yegpee CB keâes
efkeâmeer efyevog E lekeâ Fme Øekeâej yeÌ{eÙee ieÙee nw efkeâ EF AC^ ; Deewj AD BC^

efmeæ keâjvee nw : D DABD ECF~

Gheheefòe : ∵ meceefÉyeeng D ABC ceW, AB AC= (efoÙee nw)
\       Ð = ÐABD ACD

(∵ ef$eYegpe ceW meceeve keâesCeeW keâer meccegKe YegpeeSB meceeve nesleer nw~)   ...( )1

∵ AD BC^  

\     Ð = Ð = °ADB ADC 90      ...( )2

∵ EF AC^  \                 Ð = °EFC 90      ...( )3

Deye, D ABD leLee D ECF ceW,       Ð = ÐADB EFC      [ meceerkeâjCe (2) Je (3) mes ]
      Ð = ÐABD ACD  [ meceerkeâjCe (1) mes ]

hejvleg       Ð = ÐACD ECF (oesveeW ef$eYegpeeW ceW GYeÙeefve<" nw~)
\       Ð = ÐABD ECF

leye, ef$eYegpeeW keâer mece¤helee kesâ GheiegCeOece& AA mes,  D DABD ECF~ Proved.

ØeMve 12. Skeâ ef$eYegpe ABC keâer YegpeeSB AB Deewj BC leLee ceeefOÙekeâe AD Skeâ DevÙe ef$eYegpe PQR keâer ›eâceMe:
YegpeeDeeW PQ Deewj QR leLee ceeefOÙekeâe PM kesâ meceevegheeleer nQ~ oMee&FS efkeâ D DABC PQR~  nw~

nue : efoÙee nw : D ABC leLee D PQR oes ef$eYegpe nQ efpeveceW 
AB

PQ

BC

QR

AD

PM
= =  

peyeefkeâ AD leLee PM ceeefOÙekeâeSB nQ DeLee&le BD CD BC= =
1

2
 leLee QM MR QR= =

1

2

efmeæ keâjvee nw : D ABC Deewj D PQR mece¤he nQ   DeLee&le D DABC PQR~

Gheheefòe : ∵
BC

QR

AD

PM
=       (efoÙee nw)

\        
2

2

BD

QM

AD

PM
=            (∵  BD BC=

1

2
 leLee  QM QR=

1

2
)

\         
BD

QM

AD

PM
=  

Deye, D ABD leLee D PQM ceW,

 
AB

PQ

BD

QM

AD

PM
= =  

\      D ABD ~ D PQM

\  Ð = ÐB Q  
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D ABC leLee D PQR ceW,

 
AB

PQ

BC

QR
=        leLee      Ð = ÐB Q

leye, eq$eYegpeeW keâer mece¤helee keâer keâmeewšer SAS mes,
D DABC PQR~

Dele: D ABC Deewj D PQR mece¤he nQ~ Proved.

ØeMve 13. efkeâmeer ef$eYegpe ABC keâer Yegpee BC hej Skeâ efyevog D Fme Øekeâej efmLele nw efkeâ 
Ð = ÐADC BAC nw~ 

oMee&FS efkeâ CA CB CD2 = .

nue : efoÙee nw : D ABC ceW BC hej Skeâ efyevog D Fme Øekeâej nw efkeâ 
Ð = ÐADC BAC 

efmeæ keâjvee nw :     CA CB CD2 = .

Gheheefòe : D CDA Deewj D CAB ceW,
Ð = ÐADC BAC        (efoÙee nw)
 Ð = ÐACD ACB (GYeÙeefve<" keâesCe nQ)
 Ð = ÐCAD ABC    (mJele: meceeve nQ)

\ D DCDA CAB~ (AAA mece™helee mes)

Dele:         
CA

CD

CB

CA
= Þ  CA CB CD2 = . Proved.

ØeMve 14. Skeâ ef$eYegpe ABC keâer Yegpee AB Deewj AC leLee ceeefOÙekeâe AD, Skeâ DevÙe ef$eYegpe PQR keâer ›eâceMe: YegpeeDeeW 
PQ Deewj PR leLee ceeefOÙekeâe PM kesâ meceevegheeleer nQ~ oMee&FS efkeâ D ABC PQR~ D  nw~

nue : efoÙee nw : D ABC Deewj D PQR ceW BC keâer ceeefOÙekeâe AD leLee QR keâer ceeefOÙekeâe PM nw efpememes 

     
AB

PQ

AC

PR

AD

PM
= =

efmeæ keâjvee nw : D DABC PQR~

Gheheefòe : efoÙee nw :     
AB

PQ

AC

PR

AD

PM
= =

∵          
AB

PQ

AD

PM
=  Deewj 

AC

PR

AD

PM
=

Fmeer Øekeâej,             
BC

QR

AD

PM
=

\      
AB

PQ

BC

QR

AC

PR
= =

∵ D ABC Deewj D PQR keâer mebiele YegpeeSB Deevegheeeflekeâ nQ~
Dele:   D DABC PQR~ Proved.

ØeMve 15.uecyeeF& 6 ceeršj Jeeues Skeâ TOJee&Oej mlecYe keâer Yetefce hej ÚeÙee keâer uecyeeF& 4 ceeršj
nw, peyeefkeâ Gmeer meceÙe Skeâ ceerveej keâer ÚeÙee keâer uecyeeF& 28 ceeršj nw~ ceerveej keâer GBâÛeeF& %eele
keâerefpeS~

 nue : efoÙee nw : 6 ceeršj uecyes mlecYe CD keâer ÚeÙee DE = 4 ceeršj Øeehle nesleer nw~ Gmeer meceÙe
Skeâ ceerveej AB h=  ceeršj keâer ÚeÙee BE = 28 ceeršj Øeehle nesleer nw~

%eele keâjvee nw : ceerveej keâer GBâÛeeF& h keâe ceeve~
ieCevee : mece¤he D CDE Deewj D ABE ceW,

AB

CD

BE

DE
=

\      

h

6

28

4
= (∵CD = 6 ceeršj)
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Þ            4 6 28´ = ´h

Þ       h =
´6 28

4

                   h = 42 ceeršj
Dele:  ceerveej keâer GBâÛeeF& = 42 ceeršj~ Gòej
ØeMve 16. AD Deewj PM ef$eYegpeeW ABC Deewj PQR keâer ›eâceMe: ceeefOÙekeâeSB nQ, peyeefkeâ D ABC ~ D PQR nw~ efmeæ

keâerefpeS efkeâ 
AB

PQ

AD

PM
=  nw~

nue : efoÙee nw :  D ABC Deewj D PQR oes mece¤he ef$eYegpe nQ~ AD, ef$eYegpe ABC keâer Deewj PM , ef$eYegpe PQR keâer
ceeefOÙekeâeSB nQ~

efmeæ keâjvee nw :   
AB

PQ

AD

PM
=

Gheheefòe : ∵ D ABC Deewj D PQR mece¤he nQ~

\    
AB

PQ

BC

QR
=  ...(1)

Deewj           Ð = ÐB Q   ...(2)

∵ AD,  D ABC keâer ceeefOÙekeâe nw efpememes BD CD BC= =
1

2
 

Deewj PM ,  D PQR keâer ceeefOÙekeâe nw efpememes  QM MR QR= =
1

2
 

leye,   
BD

QM

BC

QR

=

1

2
1

2

 

Ùee    
BD

QM

BC

QR
=   ...(3)

leye, meceerkeâjCe (1) Je meceerkeâjCe (3) mes,     
AB

PQ

BD

QM
=   ...(4)

Deye, D ABD Deewj D PQM keâer leguevee keâjves hej,

                   
AB

PQ

BD

QM
=   [ meceerkeâjCe (4) mes ]

                   Ð B = Ð Q  [ meceerkeâjCe (2) mes ]
∵ Ð B Deewj Ð Q keâes DevleefJ&e° keâjves Jeeueer D ABD Deewj D PQM keâer mebiele YegpeeSB Deevegheeeflekeâ nQ~

Dele: oes ef$eYegpeeW keâer mece¤helee keâer keâmeewšer SAS mes,
        D ABD ~ D PQM 

leye, mece¤he ef$eYegpeeW keâer mebiele YegpeeDeeW kesâ Deevegheeeflekeâlee kesâ iegCeOece& mes,

    
AB

PQ

AD

PM
= Proved.
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ØeMve 1. ceeve ueerefpeS D DABC DEF~  nw Deewj Fvekesâ #es$eHeâue ›eâceMe: 64 mesceer 2Deewj 121  mesceer 2 nQ~ Ùeefo 
EF = 15 4.  mesceer 2 nes lees BC %eele keâerefpeS~

nue : efoÙee nw, D ABC keâe #es$eheâue = 64 Jeie& mesceer,
          D DEF keâe #es$eheâue = 121 Jeie& mesceer     leLee     EF = 15 4.  mesceer

∵      ef$eYegpeeW kesâ #es$eheâueeW keâe Devegheele = mebiele YegpeeDeeW kesâ JeieeX keâe Devegheele

\      
D

D

ABC 

DEF 

keâe #es$eheâue

keâe #es$eheâue
 =

BC

EF

2

2

\          
64

121
 =

BC2

215 4( . )

Þ  
8

11
 =

BC

15 4.

Þ         11 BC = ´8 15 4.     Þ    BC =
´

=
8 15 4

11
11 2

.
.

Dele:               BC = 11 2.  mesceer~ Gòej
ØeMve 2. Skeâ meceuecye ABCD efpemeceW AB CD||  nw, kesâ efJekeâCe& hejmhej efyevog O hej ØeefleÛÚso keâjles nQ~ Ùeefo 

AB CD= 2  nes lees ef$eYegpeeW AOB Deewj COD kesâ #es$eheâueeW keâe Devegheele %eele keâerefpeS~
nue : ∵  AB CD||  Deewj AC efleÙe&keâ jsKee nw~
Ð = ÐCAB ACD      Þ     Ð = ÐOAB OCD (Skeâevlej keâesCe)

∵ AB CD||  Deewj DB efleÙe&keâ jsKee nw~
Ð = ÐDBA BDC      Þ        Ð = ÐOBA ODC (Skeâevlej keâesCe)

Deye, D AOB leLee D COD ceW,
     Ð = ÐOAB OCD       (Thej efmeæ efkeâÙee nw~)

          Ð = ÐOBA ODC       (Thej efmeæ efkeâÙee nw~)
leLee              Ð = ÐAOB COD   (Meer<ee&efYecegKe keâesCe)

     D DOAB OCD~

∵     ef$eYegpeeW kesâ #es$eheâueeW keâe Devegheele =  mebiele YegpeeDeeW kesâ JeieeX keâe Devegheele

\   

D

D

AOB 

COD 

keâe #es$eheâue

keâe #es$eheâue
 = =

AB

DC

CD

CD

2

2

2

2

2( )
  =

4 2

2

CD

CD
[∵ AB CD= 2  (efoÙee nw)]

         =
4

1
 = 4 1:

Gòej
ØeMve 3. oer ieF& Deeke=âefle ceW Skeâ ner DeeOeej BC hej oes ef$eYegpe ABC Deewj DBC yeves ngS nQ~ Ùeefo AD BC,  keâes O hej

ØeefleÛÚso keâjs, lees oMee&FS efkeâ 
ar

ar

( )

( )

ABC

DBC

AO

DO
=  nw~
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nue : efoÙee nw :  D ABC leLee D DBC Skeâ ner DeeOeej BC hej efmLele oes ef$eYegpe 
nQ~ AD BC,  keâes efyevog O hej ØeefleÛÚso keâjlee nw~

efmeæ keâjvee nw : 
ar

ar

( )

( )

ABC

DBC

AO

DO
=

jÛevee : Meer<e& A mes BC hej AE leLee Meer<e& D mes BC hej DF uecye KeeRÛee~
Gheheefòe : ∵  Meer<eeX A leLee D mes BC hej AE leLee DF uecye KeeRÛes ieS nQ~ Dele: 

D AEO leLee D DFO mecekeâesCeerÙe nQ~
mecekeâesCe D AEO leLee D DFO ceW,

             Ð AEO = Ð DFO           (ØelÙeskeâ 90° )

            Ð AOE = ÐDOF (Meer<ee&efYecegKe keâesCe nQ~)
\                     D AEO ~ D DFO     (GheiegCeOece& AA mes)

\      
AE

DF
  =

AO

DO
          ...( )1

Deye,    D ABC keâe #es$eheâue = ´
1

2
 DeeOeej ´ TBÛeeF& = ´

1

2
BC AE

Deewj    D DBC keâe #es$eheâue = ´
1

2
 DeeOeej ´ TBÛeeF& = ´

1

2
BC DF

\       
D

D

ABC 

DBC 

keâe #es$eheâue

keâe #es$eheâue
 =

´

´

=

1

2
1

2

BC AE

BC DF

AE

DF
      Þ      

ar

ar

( )

( )

ABC

DBC

AE

DF
=               ...( )2

leye, meceerkeâjCe (1) Je (2) mes,
ar

ar

( )

( )

ABC

DBC

AO

DO
= Proved.

ØeMve 4. Ùeefo oes mece¤he ef$eYegpeeW kesâ #es$eheâue yejeyej neW lees efmeæ keâerefpeS efkeâ Jes meJeeËiemece nesles nQ~
nue : efoÙee nw : D ABC leLee D DEF mece¤he nQ Deewj D ABC keâe #es$eheâue = D DEF keâe #es$eheâue
efmeæ keâjvee nw :            D @ DABC DEF

Gheheefòe : ÛetBefkeâ mece¤he ef$eYegpeeW kesâ #es$eheâueeW keâe Devegheele Gvekeâer mebiele YegpeeDeeW kesâ JeieeX kesâ Devegheele kesâ yejeyej neslee nw~

\        
#es$eheâue (

#es$eheâue ( )

D

D

ABC

DEF

)
 =

BC

EF

2

2

hejvleg          #es$eheâue  ( )D ABC  = #es$eheâue ( )D DEF (efoÙee nw)

\   
BC

EF

2

2
1=  

Þ   BC EF2 2=

Þ     BC EF=  

Deye, D ABC Deewj D DEF ceW,
Ð = ÐABC DEF    ( ~ )∵ D DABC DEF

     BC EF=    (Thej efmeæ efkeâÙee nw~)
         Ð = ÐACB DFE    ( ~ )∵ D DABC DEF

Dele:         D º DABC DEF  (ASA mes) Proved.
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ØeMve 5. Skeâ D ABC keâer YegpeeDeeW AB BC,  Deewj CA kesâ ceOÙe-efyevog ›eâceMe: D E, Deewj F nQ~ D DEF Deewj 
D ABC kesâ #es$eheâueeW keâe Devegheele %eele keâerefpeS~

nue : efoÙee nw : ABC keâer YegpeeDeeW BC CA AB, ,  kesâ ceOÙe efyevog ›eâceMe : D E F, ,  nQ efpevekeâes efceueeves mes D DEF yevee nw~
%eele keâjvee nw : D DEF keâe #es$eheâue : D ABC keâe #es$eheâue 
ieCevee : ∵ D E F, ,  ›eâceMe: BC CA AB, ,  kesâ ceOÙe efyevog nQ~

\
DE

AB

EF

BC

FD

CA
= = =

1

2

[∵ AB DE BC EF= =2 2,  leLee CA FD= 2 ]

∵ ef$eYegpeeW kesâ #es$eheâueeW keâe Devegheele = mebiele YegpeeDeeW kesâ JeieeX keâe Devegheele

\       
D

D

DEF

ABC

 keâe #es$eheâue

keâe #es$eheâue   
 =

( )

( )

DE 2

2AB
 =

æ

è
ç

ö

ø
÷

DE

AB

2

 =
æ

è
ç

ö

ø
÷ =

1

2

1

4

2

Dele: D DEF keâe #es$eheâue : D ABC keâe #es$eheâue = 1 4:

Gòej
ØeMve 6. efmeæ keâerefpeS efkeâ oes mece¤he ef$eYegpeeW kesâ #es$eheâueeW keâe Devegheele Fvekeâer mebiele ceeefOÙekeâeDeeW kesâ Devegheele keâe Jeie&

neslee nw~
nue : efoÙee nw : oes mece¤he D ABC Deewj D DEF nQ, efpeveceW AP leLee DQ mebiele ceeefOÙekeâeSB nQ~

ÛetBefkeâ mece™he ef$eYegpeeW kesâ #es$eheâueeW keâe Devegheele Gvekeâer mebiele GBâÛeeFÙeeW kesâ JeieeX kesâ Devegheele kesâ yejeyej neslee nw~

efmeæ keâjvee nw :       
D

D

ABC 

DEF 

keâe #es$eheâue

keâe #es$eheâue
 =

AP

DQ

2

2
 =

æ

è
ç

ö

ø
÷

AP

DQ

2

jÛevee : Meer<e& A mes BC hej uecye AM leLee Meer<e& D mes EF hej uecye DN KeeRÛee~
Gheheefòe : mece¤he D ABC Deewj D DEF ceW AM leLee DN ›eâceMe: uecye nQ~

\           
D

D

ABC 

DEF 

keâe #es$eheâue

keâe #es$eheâue
 =

AM

DN

2

2
                               ...(1)

∵ D DABC DEF~  Deewj AP leLee DQ Gvekeâer mebiele ceeefOÙekeâeSB nQ~
\   D DABP DEQ~  
leye, ef$eYegpeeW kesâ #es$eheâueeW keâe Devegheele =  mebiele YegpeeDeeW kesâ JeieeX keâe Devegheele

Þ           
D

D

ABP 

DEQ

keâe #es$eheâue

 keâe #es$eheâue
 =

AP

DQ

2

2
               ...(2)

hejvleg              
D

D

ABP 

DEQ

keâe #es$eheâue

 keâe #es$eheâue
 =

AM

DN

2

2
  ...(3)

(∵  AM BP^  Deewj DN EQ^ )
leye, meceerkeâjCe (2) Je (3) mes,

      
AM

DN

AP

DQ

AP

DQ

2

2

2

2

2

= =
æ

è
ç

ö

ø
÷  ...(4)
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leye, meceerkeâjCe (1) Je (4) mes,  

          
D

D

ABC

DEF

 keâe #es$eheâue

keâe #es$eheâue
 =

æ

è
ç

ö

ø
÷

AP

DQ

2

Proved.

ØeMve 7. efmeæ keâerefpeS efkeâ Skeâ Jeie& keâer efkeâmeer Yegpee hej yeveeS ieS meceyeeng ef$eYegpe keâe #es$eHeâue Gmeer Jeie& kesâ Skeâ efJekeâCe&
hej yeveeS ieS meceyeeng ef$eYegpe kesâ #es$eHeâue keâe DeeOee neslee nw~

nue : efoÙee nw :    ABCD Skeâ Jeie& nw efpemekeâer Skeâ Yegpee AB leLee efJekeâCe& AC nw~ AB leLee 
AC hej meceyeeng D ABE leLee D ACF yeveeS ieS nQ~

efmeæ keâjvee nw : D ABE keâe #es$eHeâue  =
1

2
D ACF keâe #es$eHeâue

Gheheefòe :       Jeie& ABCD keâer Yegpee = AB 
          Jeie& ABCD keâe efJekeâCe& AC AB= 2 

   Yegpee AB hej yeves meceyeeng D ABE keâe #es$eHeâue =
3

4
 (Yegpee) 2 =

( )AB 2 3

4

efJekeâCe& AC hej yeves meceyeeng D ACF keâe #es$eHeâue =
3

4
 (Yegpee) 2 =

( )AC 2 3

4
 

\    
D

D

ABE

ACF

 keâe #es$eheâue

keâe #es$eheâue   
=

[( ) ] /

[( ) ] /

AB

AC

2

2

3 4

3 4
 =

( )

( )

AB

AC

2

2

3

3
 =

é

ëê
ù

ûú
AB

AC

2

 

           =
é

ë
ê

ù

û
ú

AB

AB 2

2

[ ∵ AC AB= 2 ]

        =
é

ëê
ù

ûú
1

2

2

 =
1

2
 

Þ      
D

D

ABC 

ACF 

keâe #es$eheâue

keâe #es$eheâue
 =

1

2

Dele: D ABE keâe #es$eHeâue  =
1

2
D ACF keâe #es$eHeâue~ Proved.

mener Gòej ÛegefveS Deewj Deheves Gòej keâe DeewefÛelÙe oerefpeS :
ØeMve 8. ABC Deewj BDE oes meceyeeng ef$eYegpe Fme Øekeâej nQ efkeâ D Yegpee BC keâe ceOÙe-efyevog nw~ ef$eYegpeeW ABC Deewj 

BDE kesâ #es$eHeâueeW keâe Devegheele nw :
(a) 2 : 1 (b) 1 : 2 (c) 4 : 1 (d) 1 : 4.

nue : ∵ D ABC Deewj D BDE mece¤he ef$eYegpe nQ efpeveceW D, Yegpee BC keâe ceOÙe-efyevog nw~

\    BD BC=
1

2
         Ùee           BD BC: := 1 2     Þ      BC BD: := 2 1 

leye, D ABC keâe #es$eHeâue :  D BDE keâe #es$eHeâue = =BC BD2 2 2 22 1: ( ) : ( )  = 4 1:  
Dele: efJekeâuhe (c) mener nw~ Gòej
ØeMve 9. oes mece¤he ef$eYegpeeW keâer YegpeeSB 4 : 9 kesâ Devegheele ceW nQ~ Fve ef$eYegpeeW kesâ #es$eHeâueeW keâe Devegheele nw :
(a) 2 : 3 (b) 4 : 9 (c) 81 : 16 (d) 16 : 81. 
nue : ∵ oes mece¤he ef$eYegpeeW kesâ #es$eHeâueeW keâe Devegheele = mebiele YegpeeDeeW kesâ Devegheele keâe Jeie&

= ( : )4 9 2 = 16 81:  (efoÙee nw~)
Dele: efJekeâuhe (d) mener nw~ Gòej
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ØeMve 1. kegâÚ ef$eYegpeeW keâer YegpeeSB veerÛes oer ieF& nQ~ efveOee&efjle keâerefpeS efkeâ GveceW mes keâewve-keâewve mes ef$eYegpe mecekeâesCe ef$eYegpe nQ~ 
Fme efmLeefle ceW keâCe& keâer uecyeeF& Yeer efueefKeS~ 

  (i) 7 mesceer, 24 mesceer, 25 mesceer  (ii) 3 mesceer, 8 mesceer, 6 mesceer
(iii) 50 mesceer, 80 mesceer, 100 mesceer  (iv) 13 mesceer, 12 mesceer, 5 mesceer~
nue : ∵ mecekeâesCe ef$eYegpeeW ceW meyemes uecyeer Yegpee keâCe& keâe Jeie& Mes<e oesveeW YegpeeDeeW kesâ JeieeX kesâ Ùeesie kesâ yejeyej neslee nw~

l (i) ceevee a = 7 mesceer, b= 24 mesceer leLee c = 25 mesceer,
leye, (meyemes uecyeer Yegpee) 2 = =c2 225( ) = 625 leLee  a b2 2 2 27 24 49 576 625+ = + = + =( ) ( )

\  c a b2 2 2= +  DeLee&le (meyemes uecyeer Yegpee) 2= Mes<e oesveeW YegpeeDeeW kesâ JeieeX keâe Ùeesie
Dele: efoÙee ieÙee ef$eYegpe mecekeâesCe ef$eYegpe nw leLee keâCe& keâer uecyeeF& = 25 mesceer~ Gòej

l (ii) ceevee a = 3 mesceer, b= 8 mesceer leLee c = 6 mesceer,
leye, (meyemes uecyeer Yegpee) 2 = = =b2 28 64( )  leLee a c2 2 2 23 6 9 36 45+ = + = + =

\ b c a2 2 2¹ +  DeLee&le meyemes uecyeer Yegpee keâe Jeie& Mes<e oes YegpeeDeeW kesâ JeieeX kesâ Ùeesie kesâ yejeyej veneR nw~
Dele: efoÙee ieÙee ef$eYegpe mecekeâesCe ef$eYegpe veneR nw~ Gòej

l (iii) ceevee a = 50 mesceer,  b= 80 mesceer         leLee        c = 100 mesceer,
leye, (meyemes uecyeer Yegpee) 2  = = =c2 2100 10 000( ) ,      leLee     a b2 2 2 250 80+ = +( ) ( )

                   = + =2500 6400 8900

\  c a b2 2 2¹ +  DeLee&le meyemes uecyeer Yegpee keâe Jeie& Mes<e oes YegpeeDeeW kesâ JeieeX kesâ Ùeesie kesâ yejeyej veneR nw~
Dele: efoÙee ieÙee ef$eYegpe mecekeâesCe ef$eYegpe veneR nw~ Gòej

l (iv) ceevee a = 13 mesceer,    b= 12 mesceer    leLee    c = 5 mesceer,
leye, (meyemes uecyeer Yegpee) 2 = = =a2 213 169( )  leLee b c2 2 2 212 5+ = +( ) ( )  = + =144 25 169

\  a b c2 2 2= +  DeLee&le meyemes uecyeer Yegpee keâe Jeie& Mes<e oes YegpeeDeeW kesâ JeieeX kesâ Ùeesie kesâ yejeyej nw~
Dele: efoÙee ieÙee ef$eYegpe mecekeâesCe ef$eYegpe nw leLee keâCe& keâer uecyeeF& = 13 mesceer~ Gòej
ØeMve 2. PQR Skeâ mecekeâesCe ef$eYegpe nw efpemekeâe keâesCe P mecekeâesCe nw leLee QR hej efyevog M Fme Øekeâej efmLele nw efkeâ 

PM QR^  nw~ oMee&FS efkeâ PM QM MR2 = .  nw~
nue : efoÙee nw : mecekeâesCe ef$eYegpe PQR ceW Ð P mecekeâesCe nw leLee 

PM QR^  nw~
efmeæ keâjvee nw : PM QM MR2 = .  
Gheheefòe : ∵ mecekeâesCe ef$eYegpe PQR ceW Ð P mecekeâesCe nw Deewj Fmekesâ

mecekeâesCe Jeeues Meer<e& P mes keâCe& QR hej uecye KeeRÛee ieÙee nw~
\ D DPQM RPM~  

\               
QM

PM

PM

MR
= (∵  D PQM Deewj D PRM keâer YegpeeSB Deeveggheeeflekeâ nQ~)

\       PM QM MR2 = .  (Je»eiegCeve mes)
Dele:                            PM QM MR2= .  Proved.

ØeMve 3. oer ieF& Deeke=âefle ceW ABD Skeâ mecekeâesCe ef$eYegpe nw efpemekeâe keâesCe A mecekeâesCe nw leLee 
AC BD^  nw~ oMee&FS efkeâ :

  (i)  AB BC BD2 = ´

 (ii)  AC BC DC2 = ´

(iii) AD BD CD2 = ´

nue : efoÙee nw : D ABD ceW Ð = °DAB 90  leLee AC BD^

efmeæ keâjvee nw : 
  (i)   AB BC BD2 = ´

 (ii)  AC BC DC2= ´

(iii) AD BD CD2 = ´
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Gheheefòe :  ∵  D ABD ceW, Ð = °DAB 90

\ D ABD mecekeâesCe ef$eYegpe nw efpemeceW AC BD^

\ D DABC DBA~     Deewj   D DDAC DBA~  leLee D DABC DAC~

l (i) ∵  D DABC DBA~  
\ D ABC leLee D DBA keâer leguevee keâjves hej,

       
BC

AB
 =

AB

BD

Þ      AB 2= ´BC BD Proved.

l (ii) ∵   D DABC DAC~  
\ D ABC leLee D DAC keâer leguevee keâjves hej,

          
BC

AC
 =

AC

DC

Þ     AC BC DC2 = ´ Proved.

l (iii) ∵        D DDAC DBA~  
\ D DAC leLee D DBA keâer leguevee keâjves hej,

       
AD

BD
 =

CD

AD

Þ      AD2= ´BD CD  Proved.

ØeMve 4. ABC Skeâ meceefÉyeeng ef$eYegpe nw efpemekeâe keâesCe C mecekeâesCe nw~ efmeæ keâerefpeS efkeâ AB AC2 22=  nw~ 
nue : efoÙee nw : D ABC meceefÉyeeng nw efpemeceW Ð = °C 90  leLee BC AC=

efmeæ keâjvee nw : AB AC2 22=

Gheheefòe : meceefÉyeeng mecekeâesCe D ABC ceW, 
heeFLeeieesjme ØecesÙe kesâ Devegmeej,

AB2= +AC BC2 2

Þ            AB2= +AC AC2 2( ) [ ∵ efoÙee nw BC AC=  ]

Þ            AB2= +AC AC2 2

Dele:             AB AC2 22= Proved.

ØeMve 5. ABC Skeâ meceefÉyeeng ef$eYegpe nw, efpemeceW AC BC=  nw~ Ùeefo AB AC2 22=  nes lees efmeæ keâerefpeS efkeâ ABC

Skeâ mecekeâesCe ef$eYegpe nw~
nue : efoÙee nw : meceefÉyeeng D ABC ceW, 

 AC BC=      Deewj     AB AC2 22=

efmeæ keâjvee nw : D ABC Skeâ mecekeâesCe ef$eYegpe nw~
Gheheefòe : ∵         AB AC2 22=

\            AB2 = +AC AC2 2

\            AB2= +BC AC2 2        (∵ AC BC= )
\ heeFLeeieesjme ØecesÙe kesâ efJeueesce mes,

D ABC mecekeâesCe ef$eYegpe nesiee~ Proved.

ØeMve 6. Skeâ meceyeeng ef$eYegpe ABC keâer Yegpee 2a nw~ Gmekesâ ØelÙeskeâ Meer<e&uecye keâer uecyeeF& %eele keâerefpeS~
nue : ∵ D ABC meceyeeng ef$eYegpe nw~
Gmekeâer Yegpee   AB a BC a CA a= = =2 2 2, ,  
Gmekesâ Meer<e& A mes BC hej uecye AD KeeRÛee ieÙee nw~

\    BD CD BC= =
1

2
Þ      BD CD a a= = =

1

2
2( )  

(∵ meceyeeng ef$eYegpe ceW Meer<e& mes meccegKe Yegpee hej [euee ieÙee uecye Gme Yegpee keâes meceefÉYeeefpele keâjlee nw~)
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leye, mecekeâesCe ef$eYegpe ABD ceW,
   AD BD AB2 2 2+ =  (heeFLeeieesjme ØecesÙe mes)

Þ     AD a a2 2 22+ = ( )

Þ   AD a a a2 2 2 24 3= - =  

Þ    AD a= 3 
\    Meer<e&uecye  AD a= 3 
∵ ef$eYegpe meceyeeng nw; Dele: oes DevÙe Meer<e&uecyeeW keâer uecyeeF& Yeer a 3 nesieer~ Gòej

ØeMve  7. efmeæ keâerefpeS efkeâ Skeâ meceÛelegYeg&pe keâer YegpeeDeeW kesâ JeieeX keâe Ùeesie Gmekesâ efJekeâCeeX kesâ Ùeesie kesâ yejeyej neslee nw~
nue : efoÙee nw : ABCD Skeâ meceÛelegYeg&pe nw efpemeceW AC leLee CD oes efJekeâCe& nQ pees hejmhej O hej keâešles nQ~

efmeæ keâjvee nw : AB BC CD DA AC BD2 2 2 2 2 2+ + + = +

Gheheefòe : ∵ meceÛelegYeg&pe kesâ efJekeâCe& Skeâ otmejs keâes mecekeâesCe hej meceefÉYeeefpele keâjles nQ~ 

leye mecekeâesCe D AOB ceW,

    AB = ( ) ( )OA OB2 2+

         =
æ

è
ç

ö

ø
÷ +

æ

è
ç

ö

ø
÷

1

2

1

2

2 2

AC BD

 

∵ OA OC AC

OB OD BD

= =

= =

é

ë

ê
ê
ê

ù

û

ú
ú
ú

1

2

1

2
leLee

\     AB AC BD= +
1

2
2 2

\   AB AC BD2 2 21

4
= +( )

Fmeer Øekeâej,   BC AC BD2 2 21

4
= +( )

   CD AC BD2 2 21

4
= +( )

  DA AC BD2 2 21

4
= +( ) [∵  meceÛelegYeg&pe ceW, AB BC CD DA= = = ]

peesÌ[ves hej, AB BC CD DA AC BD2 2 2 2 2 21

4
4 4+ + + = +( ) = +

4

4
2 2( )AC BD

Dele: AB BC CD DA AC BD2 2 2 2 2 2+ + + = + Proved.

ØeMve 8. oer ieF& Deeke=âefle ceW D ABC kesâ DeYÙevlej ceW efmLele keâesF& efyevog O nw leLee OD BC^ ,  OE AC^  Deewj 
OF AB^  nw~ oMee&FS efkeâ :

 (i) OA OB OC OD OE OF2 2 2 2 2 2+ + - - -

     = + +AF BD CE2 2 2 

(ii) AF BD CE AE CD BF2 2 2 2 2 2+ + = + +   

nue : efoÙee nw : D ABC kesâ Devoj Skeâ efyevog O nw efpememes YegpeeDeeW BC, CA leLee AD

hej ›eâceMe: OD, OE Deewj OF uecye KeeRÛes ieS nQ~
efmeæ keâjvee nw : 
 (i) OA OB OC OD OE OF AF BD CE2 2 2 2 2 2 2 2 2+ + - - - = + +

(ii) AF BD CE AE CD BF2 2 2 2 2 2+ + = + +
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jÛevee : jsKeeKeC[ OA, OB leLee OC KeeRefÛeS~
Gheheefòe : (i) mecekeâesCe D OFA ceW,

AF OF OA2 2 2+ = (heeFLeeieesjme ØecesÙe mes) ...(1)

mecekeâesCe D ODB ceW,
                BD OD OB2 2 2+ = (heeFLeeieesjme ØecesÙe mes) ...(2)

mecekeâesCe D OEC ceW,
               CE OE OC2 2 2+ = (heeFLeeieesjme ØecesÙe mes) ...(3)

meceerkeâjCe (1), meceerkeâjCe (2) Deewj meceerkeâjCe (3) keâes peesÌ[ves hej,
AF BD CE OF OD OE OA OB OC2 2 2 2 2 2 2 2 2+ + + + + = + +

Dele: AF BD CE OA OB OC OD OE OF2 2 2 2 2 2 2 2 2+ + = + + - - -

Þ OA OB OC OD OE OF AF BD CE2 2 2 2 2 2 2 2 2+ + - - - = + + Proved.

l (ii) mecekeâesCe D ODB ceW,
OD BD OB2 2 2+ = (heeFLeeieesjme ØecesÙe mes) ...(4)

mecekeâesCe D ODC ceW,
 OD CD OC2 2 2+ = (heeFLeeieesjme ØecesÙe mes) ...(5)

meceerkeâjCe (5) keâes meceerkeâjCe (4) ceW mes Ieševes hej, 
BD CD OB OC2 2 2 2- = - ...(6)

Fmeer Øekeâej, mecekeâesCe D OEC ke D OEA ceW,
CE AE OC OA2 2 2 2- = - ...(7)

Deewj mecekeâesCe D OFA Je D OFB ceW,
         AF BF OA OB2 2 2 2- = - ...(8)

Deye meceerkeâjCe (6), meceerkeâjCe (7) Deewj meceerkeâjCe (8) keâes peesÌ[ves hej,
BD CE AF CD AE BF2 2 2 2 2 2 0+ + - - - =

Dele: AF BD CE AE CD BF2 2 2 2 2 2+ + = + + Proved.

ØeMve 9. 10 ceeršj uecyeer Skeâ meerÌ{er Skeâ oerJeej hej efškeâeves hej Yetefce mes 8 ceeršj keâer
GBâÛeeF& hej efmLele Skeâ efKeÌ[keâer lekeâ hengBÛeleer nw~ oerJeej kesâ DeeOeej mes meerÌ{er kesâ efveÛeues efmejs keâer
otjer %eele keâerefpeS~

nue : efoÙee nw : Yetefce mes 8 ceeršj GBâÛeeF& hej Skeâ efKeÌ[keâer A nw efpememes AB= 8 ceeršj~
meerÌ{er AC keâer uecyeeF& 10 ceeršj nw efpemes efKeÌ[keâer mes ueieeves hej Gmekeâe efveÛeuee efmeje Yetefce hej
efyevog C hej heÌ[lee nw~

%eele keâjvee nw : oerJeej kesâ DeeOeej mes meerÌ{er kesâ efveÛeues efmejs keâer otjer BC 
ieCevee : mecekeâesCe ef$eYegpe ABC ceW, 
            AB BC AC2 2 2+ = (heeFLeeieesjme ØecesÙe mes)
Þ         ( ) ( ) ( )8 102 2 2+ =BC  

Þ             64 1002+ =BC

Þ                    BC2 100 64 36= =–  

Þ          BC2 36=

Þ           BC = 36 = 6 ceeršj
Dele: oerJeej kesâ DeeOeej mes meerÌ{er kesâ efveÛeues efmejs keâer otjer ( )BC = 6 ceeršj~ Gòej
ØeMve 10. 18 ceeršj GBâÛes Skeâ TOJee&Oej KecYes kesâ Thejer efmejs mes Skeâ leej keâe Skeâ efmeje pegÌ[e ngDee nw leLee leej keâe otmeje

efmeje Skeâ KetBšs mes pegÌ[e ngDee nw~ KecYes kesâ DeeOeej mes KetBšs keâes efkeâleveer otjer hej ieeÌ[e peeS efkeâ leej levee jns peyeefkeâ leej keâer uecyeeF&
24 ceeršj nw~

nue : efoÙee nw : ceevee #eweflepe Oejeleue hej l Skeâ mejue jsKee nw efpemekesâ efkeâmeer efyevog B hej Skeâ KecYee AB TOJee&Oej ieÌ[e nw~ Skeâ 
leej efpemekeâer uecyeeF& 24 ceeršj nw, keâe Skeâ efmeje KecYes kesâ efMeKej A mes yeBOee nw~ leej keâe otmeje efmeje Oejeleue hej ieÌ[s Skeâ KetBšs C mes
yeBOee nw~ leej levee jnlee nw~
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%eele keâjvee nw : KecYes kesâ efmejs B keâer KetBšs C mes otjer BC

efJeMues<eCe : ceevee KecYes kesâ DeeOeej B mes KetBšs keâer otjer BC x=  ceeršj nw~
∵ KecYee Yetefce hej meerOee ieÌ[e nw~
\ Ð = °ABC 90

\ D ABC mecekeâesCeerÙe nw~
\ heeFLeeieesjme ØecesÙe mes, AB BC CA2 2 2+ =  
Þ     18 242 2 2+ =x

Þ   x2 2 224 18= -  = - =576 324 252

\     x = 252 = ´ ´6 6 7

\     x = 6 7

Dele: KecYes kesâ DeeOeej mes KetBšs keâer otjer x= 6 7 ceeršj Ùee 15 87.  ceeršj~ Gòej
ØeMve 11. Skeâ nJeeF&penepe Skeâ nJeeF& Deñs mes Gòej keâer Deesj 1000 efkeâceer Øeefle IeCše keâer Ûeeue mes GÌ[lee nw~ Fmeer meceÙe

Skeâ DevÙe nJeeF&penepe Gmeer nJeeF& De[d[s mes heefMÛece keâer Deesj 1200 efkeâceer Øeefle IeCše keâer Ûeeue mes GÌ[lee nw~ 1
1

2
 IeCšs kesâ yeeo

oesveeW nJeeF&penepeeW kesâ yeerÛe keâer otjer efkeâleveer nesieer?

nue : henues nJeeF&penepe Éeje nJeeF& Deñs A mes Gòej efoMee ceW 1
1

2
 IeCšs ceW Ûeueer

  otjer = ´1000 1
1

2

Þ  AB  = ´1000
3

2
 = 1500 efkeâceer

otmejs nJeeF&penepe Éeje nJeeF& Deñs A mes heefMÛece efoMee ceW 1
1

2
 IeCšs ceW

Ûeueer

otjer ( )AC = ´1200 1
1

2
 = ´1200

3

2
 = 1800 efkeâceer

leye, mecekeâesCe ef$eYegpe BAC ceW,
 BC AB AC2 2 2= + (heeFLeeieesjme ØecesÙe mes)
       = +( ) ( )1500 18002 2

       = + =2250000 3240000 5490000

\     BC2 9 10000 61= ´ ´

\       BC = ´ ´9 10000 61 = 300 61 efkeâceer

Dele: 1
1

2
 IeCšs yeeo oesveeW nJeeF&penepeeW kesâ yeerÛe keâer otjer = 300 61 efkeâceer~ Gòej

ØeMve 12. oes KecYes efpevekeâer TBÛeeFÙeeB 6 ceeršj Deewj 11 ceeršj nQ leLee Ùes meceleue Yetefce hej KeÌ[s nQ~ Ùeefo Fvekesâ efveÛeues efmejeW
kesâ yeerÛe keâer otjer 12 ceeršj nes lees Fvekesâ Thejer efmejeW kesâ yeerÛe keâer otjer %eele keâerefpeS~

nue : efoÙee nw : AB= 6 ceeršj leLee CD = 11 ceeršj uecyeeF& kesâ oes KecYes cewoeve ceW KeÌ[s nQ efpevekesâ efveÛeues efmejeW B Deewj D
kesâ yeerÛe keâer otjer BD = 12 ceeršj nw~

%eele keâjvee nw : Thejer efmejeW kesâ yeerÛe keâer otjer AC

jÛevee : A mes CD hej uecye AE KeeRÛee~
ieCevee : AB= 6 ceeršj,     CD = 11 ceeršj,        BC = 12 ceeršj

\         AE = 12 ceeršj  leLee ED AB= = 6 ceeršj
∵              CD= 11 ceeršj
Þ    CE ED+ = 11 ceeršj
Þ      CE+ =6 11 ceeršj (∵ ED = 6 ceeršj)
Þ                CE = =11 6 5–  ceeršj
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mecekeâesCe D AEC ceW,
        AC AE CE2 2 2= + (heeFLeeieesjme ØecesÙe mes)

        = +( ) ( )12 52 2

                   = +144 25

\       AC2 169=

Þ                                   AC = 169 = 13 ceeršj
Dele: oesveeW Thejer efmejeW kesâ yeerÛe keâer otjer AC = 13 ceeršj~ Gòej
ØeMve 13. Skeâ D ABC efpemekeâe ÐC mecekeâesCe nw, keâer YegpeeDeeW CA Deewj CB  hej ›eâceMe: efyevog D Deewj E hej efmLele nQ~

efmeæ keâerefpeS  efkeâ AE BD AB DE2 2 2 2+ = +  nw~
nue : efoÙee nw : mecekeâesCe ef$eYegpe ACB efpemeceW ÐC mecekeâesCe nw~ efyevog D Deewj E

›eâceMe: YegpeeDeeW CA Je CB hej efmLele nQ~

efmeæ keâjvee nw :         AE BD AB DE2 2 2 2+ = +

Gheheefòe : mecekeâesCe ef$eYegpe ACB ceW,

         AC BC AB2 2 2+ = (heeFLeeieesjme ØecesÙe mes) ...( )1

Deewj mecekeâesCe ef$eYegpe DCE ceW, 
CD CE DE2 2 2+ =  (heeFLeeieesjme ØecesÙe mes)  ...( )2

meceerkeâjCe (1) Je (2) keâes peesÌ[ves hej, 
        AB DE AC BC CD CE2 2 2 2 2 2+ = + + +   ...( )3

mecekeâesCe ef$eYegpe DCB ceW,     BD BC CD2 2 2= +    ...( )4

mecekeâesCe ef$eYegpe ACE ceW,     AE AC CE2 2 2= +    ...( )5

meceerkeâjCe (4) Je (5) keâes peesÌ[ves hej, 
        AE BD AC BC CE CD2 2 2 2 2 2+ = + + +    ...( )6

meceerkeâjCe (3) Je (6) mes 
        AE BD AB DE2 2 2 2+ = + Proved.

ØeMve 14. efkeâmeer D ABC kesâ Meer<e& A mes Yegpee BC  hej [euee ieÙee uecye BC keâes efyevog D hej Fme Øekeâej ØeefleÛÚso keâjlee
nw efkeâ DB CD= 3  nw~ efmeæ keâerefpeS efkeâ 2 22 2 2AB AC BC= +  nw~

nue : efoÙee nw : D ABC ceW DeeOeej BC hej Meer<e& A mes AD uecye Fme Øekeâej [euee ieÙee
nw efkeâ BD CD= 3

efmeæ keâjvee nw :        2 22 2 2AB AC BC= +

Gheheefòe : mecekeâesCe ef$eYegpe ADB ceW,
                         AB AD BD2 2 2= + (heeFLeeieesjme ØecesÙe mes)
oesveeW he#eeW ceW 2 mes iegCee keâjves hej,

       2 2 22 2 2AB AD BD= +

Þ        2 2 2 32 2 2 2AB AC CD CD= +[ – ] ( )

  (∵ mecekeâesCe D ADC ceW, AC CD AD2 2 2= +

Þ  AD AC CD BD CD2 2 2 3= =– ; )

Þ        2 2 2 182 2 2 2AB AC CD CD= +–  

Þ        2 2 162 2 2AB AC CD= +  

Þ       2 2 4 2 32 2 2 2 2AB AC CD AC CD CD= + = + +( ) ( )  

Þ               2 2AB  = + +2 2 2AC CD BD( )  ( )∵ 3 CD BD=

\                2 2AB  = +2 2 2AC BC ( )∵ BC CD BD= +

Dele:                            2 22 2 2AB AC BC= +  Proved.
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ØeMve 15. efkeâmeer meceyeeng ef$eYegpe ABC keâer Yegpee BC hej efyevog D Fme Øekeâej efmLele nw efkeâ BD BC=
1

3
 nw~ efmeæ

keâerefpeS efkeâ 9 72 2AD AB=  nw~
nue : efoÙee nw : D ABC Skeâ meceyeeng ef$eYegpe nw efpemekesâ DeeOeej BC hej Skeâ efyevog D Fme

Øekeâej nw efkeâ BD BC=
1

3

efmeæ keâjvee nw :  9 72 2AD AB=

jÛevee : A mes BC hej AE uecye KeeRefÛeS~
Gheheefòe : ∵ meceyeeng D ABC ceW,               

 AE ^ BC 

\  BE CE BC= =
1

2
 

(∵ meceyeeng ef$eYeggpe ceW Meer<e& mes meccegKe Yegpee hej [euee ieÙee uecye Gme
Yegpee keâes meceefÉYeeefpele keâjlee nw~)

\  BE AB=
1

2
 (∵  BC AB= )  ...( )1

mecekeâesCe ef$eYegpe AEB ceW,
        AB BE AE2 2 2= +

Þ              AB AB AE2
2

21

2
=

æ

è
ç

ö

ø
÷ +   [ meceerkeâjCe ( )1  mes ]

Þ         AB AB AE2 2 21

4
= +

Þ       AB AB AE2 2 21

4
- =

Þ         
3

4
2 2AB AE=    ...( )2

mecekeâesCe ef$eYegpe AED ceW,
                  AE DE AD2 2 2+ =

Þ         AE AD DE2 2 2= –    ...( )3

∵ efyevog D hej BC meceef$eYeeefpele neslee nw~

 BD BC=
1

3
 (efoÙee nw)

\  BD AB=
1

3
 

(∵  BC AB= ) ...( )4

meceerkeâjCe (1) ceW mes meceerkeâjCe (4) keâes Ieševes hej,

   BE BD AB AB– –=
1

2

1

3
 

Þ  DE AB=
1

6
    ...( )5

meceerkeâjCe (2) Je meceerkeâjCe (3) mes, 

      
3

4
2 2 2AB AD DE= –  

Þ          
3

4
2AB  =

æ

è
ç

ö

ø
÷AD AB2

21

6
–                      [ meceerkeâjCe (5) mes ]

Þ     
3

4

1

36
2 2 2AB AB AD+ =
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oesveeW he#eeW ceW ueIegòece meceeheJelÙe& 36 mes iegCee keâjves hej,

36
3

4
36

1

36
2 2´

æ

è
ç

ö

ø
÷+ ´

æ

è
ç

ö

ø
÷AB AB  = 36 2AD

Þ        27 362 2 2AB AB AD+ =

Þ               28 362 2AB AD=   
Þ                7 92 2AB AD=     (4 meeJe&efve<" nw)

Dele:         9 72 2AD AB= Proved.

ØeMve 16. efkeâmeer meceyeeng ef$eYegpe ceW, efmeæ keâerefpeS efkeâ Gmekeâer Skeâ Yegpee kesâ Jeie& keâe efleiegvee Gmekesâ Skeâ Meer<e&uecye kesâ Jeie&
kesâ Ûeej iegves kesâ yejeyej neslee nw~

nue : efoÙee nw : ABC Skeâ meceyeeng ef$eYegpe nw efpemekeâer Skeâ Yegpee AB nw~ Meer<e& A mes DeeOeej BC lekeâ Meer<e& uecye AD KeeRÛee
ieÙee nw~

efmeæ keâjvee nw : Yegpee 2  ́ =3  Meer<e& uecye 2´ 4

DeLee&le      3 42 2AB AD=

Gheheefòe : ceevee       AB a= 2  Þ a AB=
1

2

∵ D ABC meceyeeng nw,
\         AB BC CA= =        Þ      BC a= 2

∵ Meer<e& A mes BC hej AD uecye nw~
\ mecekeâesCe D ADB leLee D ADC ceW,

           AB AC=  (meceyeeng ef$eYegpe keâer YegpeeSB nQ~)
   Ð = ÐADB ADC (ØelÙeskeâ 90°)

               AD AD=     (GYeÙeefve<" Yegpee nw~)
\             D ~ DABD ACD (SAS mece™helee mes)
\            BD CD=     hejvleg    BC BD CD a= + = 2     Þ    BD a=

leye, mecekeâesCe D ADB ceW,           AB BD AD2 2 2= +

Þ            ( ) ( )2 2 2 2a a AD= +

Þ          AD a a a2 2 2 24 3= =–

Þ           AD a2 23= ´( )  

Þ                AD2= ´
æ

è
ç

ö

ø
÷3

2

2AB
  ∵ a AB=

æ

è
ç

ö

ø
÷

1

2

\            AD2=
3

4

2AB

Dele:   3 42 2AB AD=   DeLeJee   Yegpee 2´ =3  Meer<e&uecye 2 4´ Proved.

ØeMve 17. mener Gòej Ûegvekeâj Gmekeâe DeewefÛelÙe oerefpeS : D ABC ceW, AB = 6 3 mesceer, AC = 12 mesceer Deewj BC = 6

mesceer nw~ keâesCe B nw :
(a) 120° (b) 60° (c) 90° (d) 45°. 
nue : D ABC ceW, AB= 6 3 mesceer, AC = 12 mesceer Deewj BC = 6 mesceer

∵ AB= 6 3 mesceer,  \   AB2 26 3 36 3 108= = ´ =( )

Deewj  BC = 6 mesceer \  BC2 26 36= =( )  
leLee   AC= 12 mesceer \  AC2 212 144= =( )   
leye, ∵      AB BC2 2 108 36 144+ = + =   Deewj  AC2 144=

\       AB BC AC2 2 2+ =  
\ ef$eYegpe ABC mecekeâesCeerÙe nw efpemeceW keâCe& AC nw
\ Ð B mecekeâesCe nw Þ Ð = °B 90  

Dele: efJekeâuhe (c) mener nw~ Gòej
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ØeMve 1. oer ieF& Deeke=âefle ceW PS keâesCe QPR keâe meceefÉYeepekeâ nw~ efmeæ keâerefpeS efkeâ 
QS

SR

PQ

PR
=  nw~

nue : efoÙee nw : D PQR ceW PS keâesCe QPR keâe meceefÉYeepekeâ nw~

efmeæ keâjvee nw : 
QS

SR

PQ

PR
=

jÛevee : efyevog R mes jsKee RT PS||  KeeRÛeer pees yeÌ{eF& ieF& QP keâes T hej ØeefleÛÚso
keâjs~

Gheheefòe :  ∵ TR PS||  Deewj PR efleÙe&keâ jsKee nw
\ Ð = ÐSPR PRT ...(1) 

 (Skeâevlej keâesCe-Ùegice nw~)
hegve: ∵ TR PS||  Deewj QT efleÙe&keâ jsKee nw
\          Ð = ÐQPS PTR ...(2)

 (mebiele keâesCe-Ùegice nw~)
hejvleg PS, Ð QPR keâe meceefÉYeepekeâ nw~

\          Ð = ÐQPS SPR   ...(3)

leye, meceerkeâjCe (1) (2) Je (3) mes,
               Ð = ÐPTR PRT

\ D PTR keâer Yegpee     PT PR=

(∵  meceeve keâesCeeW keâer meccegKe YegpeeSB meceeve nesleer nw~)  ...(4)

Deye, ∵ DQTR ceW,      PS TR||

\      
PQ

PT

QS

SR
= (DeeOeejYetle Deevegheeeflekeâlee ØecesÙe mes)

hejvleg meceerkeâjCe (4) mes, 
    PT PR=  

Dele:     
PQ

PR

QS

SR
=

Þ                  
QS

SR

PQ

PR
= Proved.

ØeMve 2. oer ieF& Deeke=âefle ceW D ABC, D  kesâ keâCe& AC hej efmLele Skeâ efyevog nw leLee ABC Skeâ mecekeâesCe ef$eYegpe nw efpemeceW 
Ð = °ABC 90 , BD AC^ , DM BC^  Deewj DN AB^  nw~ efmeæ keâerefpeS efkeâ :

   (i) DM DN MC2 = ´

  (ii) DN DM AN2 = ´

nue : efoÙee nw : mecekeâesCe D ABC ceW Ð = °ABC 90 , BD AC^ ,  DM BC^  leLee DN AB^  
efmeæ keâjvee nw : (i) DM DN MC2 = ´

  (ii)  DN DM AN2 = ´

Gheheefòe : ∵ mecekeâesCe D ABC ceW   BD AC^  (efoÙee nw)
\ D DBDC ABC~     Deewj     D DADB ABC~  
\ efpememes D BDC ~ D ADB

leLee D BDC Deewj D ADB mecekeâesCeerÙe nQ~
l (i) ∵ mecekeâesCe D BDC ceW,         DM BC^  (efoÙee nw)

\         D DMC ~ D BMD
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\         
MC

DM
 =

DM

BM
    Þ    DM BM MC2= ´     ...( )1

∵ ÛelegYeg&pe BMDN ceW, 
    Ð = °B 90 ,  Ð = °M 90    leLee    Ð = °N 90

\ ÛelegYe&gpe BMDN Skeâ DeeÙele nw~
\       BM = DN    ...( )2

leye, meceerkeâjCe ( )1  Je ( )2  mes, 
      DM DN MC2= ´ Proved.

l (ii) ∵ mecekeâesCe D ADB ceW, DN AB^  (efoÙee nw)
\ D AND Deewj D DNB ceW,

         
DN

BN
 =

AN

DN
  Þ     DN 2

 = ´BN AN   ...( )3

hejvleg ÛelegYe&gpe BMDN ceW,      Ð = °B 90 , Ð = °M 90  leLee Ð = °N 90

\ ÛelegYe&gpe BMDN  Skeâ DeeÙele nw~
\                   BN   = DM  ...( )4

leye, meceerkeâjCe (3) Je (4) mes,  DN DM AN2 = ´ Proved.

ØeMve 3. oer ieF& Deeke=âefle ceW ABC Skeâ ef$eYegpe nw efpemeceW Ð > °ABC 90  leLee AD CB^  nw~ efmeæ keâerefpeS efkeâ 
AC AB BC BC BD2 2 2 2= + + .  nw~

nue : efoÙee nw : D ABC ceW, Ð > °ABC 90  leLee AD CB^  nw~
efmeæ keâjvee nw : AC AB BC BC BD2 2 2 2= + + .

Gheheefòe : mecekeâesCe D ADB  ceW,
     AB AD BD2 2 2= + (heeFLeeieesjme ØecesÙe mes) ...(1)

hegve: mecekeâesCe D ADC  ceW,
         AC AD DC2 2 2= + (heeFLeeieesjme ØecesÙe mes)

 = + +AD BD BC2 2( )  ( )∵ DC BD BC= +

 = + + +AD BD BC BC BD2 2 2 2 .  [( )BD BC+ 2kesâ efJemleej mes]
 = + +AB BC BC BD2 2 2 . [ meceerkeâjCe (1) mes ]

Dele:     AC AB BC BC BD2 2 2 2= + + . Proved.

ØeMve 4. oer ieF& Deeke=âefle ceW ABC Skeâ ef$eYegpe nw efpemeceW Ð < °ABC 90  nw leLee AD BC^  nw~ efmeæ keâerefpeS efkeâ 
AC AB BC BC BD2 2 2 2= + – . nw~

nue : efoÙee nw :   Ð < °B 90  Deewj AD BC^

efmeæ keâjvee nw : AC2 = +AB BC BC BD2 2 2– .

Gheheefòe : ∵     AD BC^

\ D ABD leLee D ACD mecekeâesCeerÙe ef$eYegpe nQ~
leye, mecekeâesCe ef$eYegpe ADB ceW,

        AB2= +AD BD2 2     (heeFLeeieesjme ØecesÙe mes) ...( )1

Deewj mecekeâesCe ef$eYegpe ADC ceW,
AC AD DC2 2 2= +      (heeFLeeieesjme ØecesÙe mes) ...( )2

meceerkeâjCe (2) ceW mes meceerkeâjCe (1) keâes Ieševes hej,
 AC AB DC BD2 2 2 2– –=

      = +( ) ( – )DC BD DC BD

      = BC DC BD( – )     (∵ DC BD BC+ = )

      = BC BC BD BD( – – )    (∵ DC = BC BD– )
      = BC BC BD( – )2

Þ   AC AB BC BC BD2 2 2 2– –= ´

Dele:           AC AB BC BC BD2 2 2 2= + – . Proved.
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ØeMve 5. oer ieF& Deeke=âefle ceW AD ef$eYegpe ABC keâer Skeâ ceeefOÙekeâe nw leLee 
AM BC^  nw~ efmeæ keâerefpeS efkeâ :

  (i)      AC AD BC DM
BC2 2

2

2
= + +

æ

è
ç

ö

ø
÷.  

  (ii)      AB AD BC DM
BC2 2

2

2
= - +

æ

è
ç

ö

ø
÷.

  (iii) AC AB AD BC2 2 2 22
1

2
+ = +   

nue : efoÙee nw : ABC Skeâ ef$eYegpe nw efpemeceW D, Yegpee BC keâe ceOÙe-efyevog nw DeLee&le AD ceeefOÙekeâe nw~ AM, BC hej uecye
KeeRÛee ieÙee nw Deewj AC > AB

efmeæ keâjvee nw :

  (i) AC AD BC DM
BC2 2

2

2
= + +

æ

è
ç

ö

ø
÷.  

 (ii) AB AD BC DM
BC2 2

2

2
= - +

æ

è
ç

ö

ø
÷.

(iii) AC AB AD BC2 2 2 22
1

2
+ = +   

Gheheefòe :  (i) mecekeâesCe D AMD ceW,
AM DM AD2 2 2+ = (heeFLeeieesjme ØecesÙe mes)...(1)

mecekeâesCe D AMC ceW,
AC AM MC2 2 2= + (heeFLeeieesjme ØecesÙe mes)

 = - +( )AD DM MC2 2 2  [∵  meceerkeâjCe (1) mes,  AM AD DM2 2 2= - ]

       = - + +AD DM DM DC2 2 2( )  [ ∵ MC DM DC= +  ]

      = - + + +AD DM DM DM DC DC2 2 2 22 .

[ ( ) ]∵ a b a ab b+ = + +2 2 22

 = + +
æ

è
ç

ö

ø
÷AD DM DC BC2

2

2
1

2
.                     

 

  ∵ D BC BD CD BC, keâe ceOÙe - efyevog  nw \ = =
é

ëê
ù

ûú
1

2

    = + +AD DC DM BC2 22
1

4
( ).  [ ]∵ 2DC BC=

Dele:             AC AD BC DM
BC2 2

2

2
= + +

æ

è
ç

ö

ø
÷.                                              ...(2)

Proved.

l (ii) Deye mecekeâesCe D AMB ceW,
       AB AM BM2 2 2= + (heeFLeeieesjme ØecesÙe mes)

    = - +( )AD DM BM2 2 2 (meceerkeâjCe 1 mes)
   = - + -AD DM BD DM2 2 2( ) [∵ BM BD DM= - ]

           = - + - +AD DM BD BD DM DM2 2 2 22 .

[ ( ) ]∵ a b a ab b- = - +2 2 22

                  = - +AD BD DM BD2 22 .

   = - +AD BD DM BD2 22( ) .

          = - +
æ

è
ç

ö

ø
÷AD BC DM BC2

21

2
.           

[∵ D, BC keâe ceOÙe-efyevog nw ]
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               AB AD BC DM BC2 2 21

4
= - +. \ =BD BC

1

2
 ...(3)

Dele:              AB AD BC DM
BC2 2

2

2
= - +

æ

è
ç

ö

ø
÷.   Proved.

l (iii) KeC[ (i) Je KeC[ (ii) kesâ heefjCeeceeW keâe Ùeesie keâjves hej,

          AB AC AD BC2 2 2 22 2
1

4
+ = + ×

             = +2
1

2
2 2AD BC

Dele:            AB AC AD BC2 2 2 22
1

2
+ = +

Proved.

ØeMve 6. efmeæ keâerefpeS efkeâ Skeâ meceevlej ÛelegYeg&pe kesâ efJekeâCeeX kesâ JeieeX keâe Ùeesie Gmekeâer YegpeeDeeW kesâ JeieeX kesâ Ùeesie kesâ
yejeyej neslee nw~

nue : efoÙee nw : ABCD Skeâ meceevlej ÛelegYe&gpe nw efpemekesâ efJekeâCe& AC Deewj BD

hejmhej efyevog O hej keâešles nQ~
efmeæ keâjvee nw : 

       AC BD AB BC CD DA2 2 2 2 2 2+ = + + +

jÛevee : A mes BD hej AE leLee C mes BD hej CF uecye KeeRÛee~
Gheheefòe : ∵  ABCD Skeâ meceevlej ÛelegYe&gpe nw Deewj AC leLee BD Gmekesâ efJekeâCe& nQ

pees hejmhej O hej keâešles nQ~ leLee nce peeveles nQ efkeâ meceevlej ÛelegYeg&pe kesâ efJekeâCe& Skeâ otmejs keâes
meceefÉYeeefpele keâjles nQ~
\ AO OC=      leLee     OB OD=      leLee     AB CD=

leye, mecekeâesCe D AEB ceW,
AB AE BE2 2 2= + (heeFLeeieesjme ØecesÙe mes)
       = +AE BO OE2 2( – ) ( )∵ BE BO OE= -

       = +
æ

è
ç

ö

ø
÷AE BD OE2

21

2
– ∵ OB OD BD= =

é

ëê
ù

ûú
1

2

      = + + ´AE BD OE BD OE2 2 21

4
2

1

2
– .

      = + +
1

4
2 2 2BD AE OE BD OE( ) – .

 (∵ D AEO mecekeâesCeerÙe nw \ AO AE OE2 2 2= + )

      = +
1

4
2 2BD AO BD OE( ) – . ∵ AO OC AC= =

é

ëê
ù

ûú
1

2

      = +
æ

è
ç

ö

ø
÷

1

4

1

2
2

2

BD AC BD OE– .

Þ             AB BD AC BD OE2 2 21

4

1

4
= + – . ...( )1

hegve: mecekeâesCe ef$eYegpe AED ceW,
 DA AE DE2 2 2= +

      = + +AE DO OE2 2( ) [ ]∵ DE DO OE= +

       = + +
æ

è
ç

ö

ø
÷AE BD OE2

21

2
∵ OB OD BD= =

é

ëê
ù

ûú
1

2

       = + + + × ×AE BD OE BD OE2 2 21

4
2

1

2
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       = + + +( ) .AE OE BD BD OE2 2 21

4

       = + +AO BD BD OE2 21

4
.

( ∵ D AEO mecekeâesCeerÙe nw  \ = +AO AE OE2 2 2 )

               =
æ

è
ç

ö

ø
÷ + +

1

2

1

4

2
2AC BD BD OE.            ∵ AO OC AC= =

æ

è
ç

ö

ø
÷

1

2

Þ             DA BD AC BD OE2 2 21

4

1

4
= + + .    ...( )2

meceerkeâjCe (1) Je (2) keâes peesÌ[ves hej,

 AB DA BD BD AC AC2 2 2 2 2 21

4

1

4

1

4

1

4
+ = + + +

        = +
1

2

1

2
2 2BD AC

                    = +
1

2
2 2( )BD AC

\             AB DA BD AC2 2 2 21

2
+ = +( )

...(3)

meceerkeâjCe (3) ceW, AB CD=  Deewj DA BC=  jKeves hej,

           CD BC BD AC2 2 2 21

2
+ = +( ) ...(4)

meceerkeâjCe (3) Je (4) keâes peesÌ[ves hej,

               AB BC CD DA BD AC BD AC2 2 2 2 2 2 2 21

2

1

2
+ + + = + + +( ) ( )

Dele:   AB BC CD DA BD AC2 2 2 2 2 2+ + + = + Proved.

ØeMve 7. oer ieF& Deeke=âefle ceW Skeâ Je=òe keâer oes peerJeeSB AB Deewj CD hejmhej efyevog P hej ØeefleÛÚso keâjleer nQ~
efmeæ keâerefpeS efkeâ 
 (i) D DAPC DPB~

(ii) AP PB CP DP. .=

nue : efoÙee nw : Skeâ Je=òe keâer AB Je CD oes peerJeeSB nQ pees Skeâ-otmejs keâes efyevog P hej ØeefleÛÚso
keâjleer nQ~

efmeæ keâjvee nw :
 (i) D DAPC DPB~

(ii) AP PB CP DP. .=

jÛevee : jsKeeKeC[ AD Je CB KeeRÛes~
Gheheefòe :

l (i) ∵ peerJee AB Deewj CD hejmhej P hej keâešleer nQ~
\ Meer<ee&efYecegKe keâesCe Ð = ÐAPC BPD

             Ð = ÐCAP BDP           (Skeâ ner Je=òeKeC[ kesâ keâesCe nQ~)
Deewj          Ð = ÐACP DBP            (Skeâ ner Je=òeKeC[ kesâ keâesCe nQ~)
Deye, D APC Deewj D BPD ceW,

              Ð = ÐAPC BPD

         Ð = ÐCAP BDP

               Ð = ÐACP DBP

\ oes ef$eYegpeeW keâer mece™helee keâer keâmeewšer AAA mes,
D DAPC DPB~ Proved.
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l (ii) D APC Deewj D DPB ceW,

                  

AP

DP

CP

PB
=         Þ        AP PB CP DP. .= Proved.

ØeMve 8. oer ieF& Deeke=âefle ceW Skeâ Je=òe keâer oes peerJeeSB AB Deewj CD yeÌ{eves hej hejmhej
efyevog P hej ØeefleÛÚso keâjleer nQ~ efmeæ keâerefpeS efkeâ

 (i) D DPAC PDB~ (ii) PA PB PC PD. .=

nue : efoÙee nw : AB Deewj CD Skeâ Je=òe keâer oes peerJeeSB nQ pees yeÌ{eves hej Skeâ-otmejs keâes Je=òe 
kesâ yeenj efyevog P hej ØeefleÛÚso keâjleer nQ~

efmeæ keâjvee nw : (i)  D DPAC PDB~  
   (ii)  PA PB PC PD. .=

jÛevee : jsKeeKeC[ AC Je BD keâes hetje efkeâÙee~
Gheheefòe : (i) ∵ ÛelegYeg&pe ABCD  Skeâ Ûe›eâerÙe ÛelegYeg&pe nw Deewj Ð PAC Gmekeâe yeefn<keâesCe nw~

\ Ð = ÐPAC BDC

Ùee           Ð = ÐPAC BDP ...(1)

Fmeer Øekeâej, Ð PCA Ûe›eâerÙe ÛelegYeg&pe ABCD  keâe yeefn<keâesCe nw~
\           Ð = ÐPCA ABD

Ùee            Ð = ÐPCA PBD ...(2)

Deye D PAC Deewj D PBD ceW,
 Ð = ÐCPA BPD (oesveeW ef$eYegpeeW keâe GYeÙeefve‰ keâesCe nw~)
 Ð = ÐPAC BDP [ meceerkeâjCe (1) mes ]
 Ð = ÐPCA PBD [ meceerkeâjCe (2) mes ]

\ oes ef$eYegpeeW keâer mece™helee kesâ iegCeOece& AAA mes,
         D DPAC PDB~ Proved.

l (ii) ∵ D DPAC PDB~

\
PA

PD

PC

PB
=         Þ        PA PB PC PD. .= Proved.

ØeMve 9. oer ieF& Deeke=âefle ceW ef$eYegpe ABC keâer Yegpee BC hej Skeâ efyevog D Fme Øekeâej 

efmLele nw efkeâ 
BD

CD

AB

AC
=  nw~ efmeæ keâerefpeS efkeâ AD, keâesCe BAC keâe meceefÉYeepekeâ nw~

nue : efoÙee nw : D ABC keâer Yegpee BC hej Skeâ efyevog D Ssmee nw efkeâ 
BD

CD

AB

AC
=

efmeæ keâjvee nw : AD, Ð BAC keâe meceefÉYeepekeâ nw~
jÛevee : BA keâes Gmekeâer meerOe ceW E lekeâ Flevee yeÌ{eÙee efkeâ AE AC=  nes~ jsKeeKeC[

CE KeeRÛee~

Gheheefòe : ∵ efoÙee nw,
BD

CD

AB

AC
=

∵ AC AE=    Þ 
BD

CD

AB

AE
=

leye, D BEC ceW,  
BD

CD

AB

AE
=

\ Devegheeeflekeâlee kesâ cetueYetle ØecesÙe kesâ efJeueesce mes, AD EC||

∵ AD EC||  Deewj BE efleÙe&keâ jsKee nw~
\ Ð = ÐBAD AEC ...(1)
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∵ AD EC||  Deewj AC efleÙe&keâ jsKee nw~

\  Ð = ÐCAD ACE (Skeâevlej keâesCe) ...(2)

hejvleg D ACE ceW jÛevee mes,         AC AE=

\ Ð = ÐAEC ACE  (∵ meceeve YegpeeDeeW kesâ meccegKe keâesCe
meceeve nesles nQ~) ...(3)

leye meceerkeâjCe (1), (2) Je (3) mes,   Ð = ÐBAD CAD

hejvleg        Ð +Ð = ÐBAD CAD BAC

Dele: AD BAC,Ð  keâe meceefÉYeepekeâ nw~ Proved.

ØeMve 10. veeef]pecee Skeâ veoer keâer Oeeje ceW ceÚefueÙeeB hekeâÌ[ jner nw~ Gmekeâer ceÚueer hekeâÌ[ves Jeeueer ÚÌ[ keâe efmeje heeveer keâer melen mes 
1 8.  ceeršj Thej nw leLee [esjer kesâ efveÛeues efmejs mes ueiee keâeBše heeveer keâer melen hej Fme Øekeâej efmLele nw efkeâ Gmekeâer veeef]pecee mes otjer 3 6.

ceeršj nw Deewj ÚÌ[ kesâ efmejs kesâ "erkeâ veerÛes heeveer keâer melen hej efmLele efyevog mes Gmekeâer otjer 2 4.  ceeršj nw~ Ùen ceeveles ngS efkeâ Gmekeâer [esjer
(Gmekeâer ÚÌ[ kesâ efmejs mes keâeBšs lekeâ) leveer ngF& nw, Gmeves efkeâleveer [esjer yeenj efvekeâeueer ngF& nw? Ùeefo Jen [esjer keâes 5 mesceer/meskeâC[ keâer oj
mes Devoj KeeRÛes lees 12 meskeâC[ kesâ yeeo veeef]pecee keâer keâeBšs mes #eweflepe otjer efkeâleveer nesieer?

nue : efÛe$e ceW, veeefpecee keâer ceÚueer hekeâÌ[ves Jeeueer ÚÌ[ keâe efmeje A heeveer keâer melen
mes 1 8.  ceeršj GBâÛeeF& hej nw efpememes AC = 1 8.  ceeršj nw~ [esjer AB kesâ efmejs B hej Skeâ
keâeBše nw efpemekeâer efyevog C mes otjer BC = 2 4.  ceeršj nw Deewj veeefpecee mes B keâer otjer 
BD = 3 6.  ceeršj nw~

\     CD BD BC= -

         = - =3 6 2 4 1 2. . .  ceeršj

ceevee [esjer keâer uecyeeF& AB nw~

leye mecekeâesCe D ACB ceW,

            AB BC CA2 2 2= + (heeFLeeieesjme ØecesÙe mes)

Þ     AB2 2 22 4 1 8= +( . ) ( . )     

            = + =5 76 3 24 9 0. . .

Þ         AB= 9 00.  = 3 ceeršj

Dele:   [esjer keâer uecyeeF& AB = 3 ceeršj~   Gòej

peye Jen [esjer keâes 5 mesceer Øeefle meskeâC[ keâer oj mes Devoj KeeRÛe jner nw lees 12 meskeâC[ ceW KeeRÛeer

otjer = ´ =5 12 60 mesceer = 0 6.  ceeršj

leye heeveer kesâ yeenj [esjer keâer uecyeeF& AP = - =3 0 0 6 2 4. . .  ceeršj

leye keâeBšs mes ÚÌ[ kesâ efmejs A kesâ "erkeâ veerÛes efyevog C keâer #eweflepe otjer PC nesieer

\ mecekeâesCe D ACP ceW,     PC AC AP2 2 2+ = (heeFLeeieesjme ØecesÙe mes)

\   PC2 2 21 8 2 4+ =( . ) ( . )

\     PC2 3 24 5 76+ =. .

\     PC2 = - =5 76 3 24 2 52. . .

\     PC = =2 52 1 587. .  ceeršj

         = 1 59.  ceeršj (ueieYeie)

\ keâeBšs mes veeef]pecee keâer #eweflepe otjer PD PC CD= +  = +( . ) ( . )1 59 1 2  mesceer = 2 79.  ceeršj
Dele: keâeBšs mes veeef]pecee keâer #eweflepe otjer = 2 79.  ceeršj~  Gòej
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