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A_yÃR>¡v$  51  L$

d|mc|s  L$s®ìe - cpfs_p  âÐe¡L$  _pNqfL$_y„  A¡  L$s®ìe  R>¡  L¡$  s¡Z¡ -

(L$)	 v$f¡L$ _pNqfL¡$ k„rh^p__y„ `pg_ L$fhy„. k„rh^p__p Apv$ip£, fpóV²$ÝhS> A_¡  

fpóV²$Nus_p¡  Apv$f  L$fhp¡.

(M)	 õhps„Ôe  Qmhm_u  â¡fZp  Ap`_pfp  Apv$ip£_y„  `pg_  L$fhy„.

(N)	 v¡$i_p kph®cp¥dÐh, A¡L$sp A_¡ AM„X$sp kyfrns fpMhp âeÐ_iug fl¡hy„.

(O)	 Ap`Zp  v¡$i_y„  fnZ  L$fhy„,  v¡$i_u  k¡hp  L$fhu.

(P$)	 v$f¡L$  âL$pf_p  c¡v$cph_¡  c|gu_¡  A¡L$sp  A_¡  b„^yÐh_u  cph_p  rhL$kphhu. 

÷uAp¡_p  kÞdp__¡  W¡$k  `lp¢QpX$_pfu  â\pAp¡_p¡  ÐepN  L$fhp¡.

(Q)	 Ap`Zu  k„rdî  k„õL©$rs_p  hpfkp_y„  S>s_  L$fhy„.

(R>)	 _¥krN®L$  `ep®hfZ_y„  S>s_  L$fhy„.  kÆh  âpZuAp¡  âÐe¡  v$epcph  fpMhp¡.

(S>)	 h¥opr_L$  ×[óV$,  dp_hsphpv$  A_¡  rS>opkph©rÑ  L¡$mhhu.

(T)	 kph®S>r_L$  dpgdÑp_y„  S>s_  L$fhy„.  tlkp_p¡  ÐepN  L$fhp¡.

(U)	 v¡$i_u  DÑfp¡Ñf  âNrs  dpV¡$  ìe[¼sNs  s¡dS>  kpd|rlL$  L$pe®dp„  DÑdsp-

î¡óW$sp_y„  õsf  Spmhu  fpMhp_p¡  âeÐ_  L$fhp¡.

(V$)	 6\u  14  he  S|>\_p  bpmL$p¡_¡  s¡d_p  hpguA¡  rinZ_u  sL$  ̀ |fu  ̀ pX$hu.

cpfs_y„  k„rh^p_
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1 c|rdrs_u d|mc|s k„L$ë`_p 

bpSy>dp„ Ap`¡g rQÓdp„ iy„ v¡$Mpe R>¡ ? 
rQÓdp„ CÆàs_p r`fpduX$ R>¡.  B.k.`|h£ 3000 
hj® `l¡gp„ âQ„X$ dp¡V$p ‎r`fprdX$p¡_u fQ_p s¡   
L$pm_p gp¡L$p¡A¡ L¡$hu fus¡ L$fu li¡ ?‎

õ\pàÐeip÷ A_¡ c|rdrs_p n¡Ó¡ rhL$pk 
kpÝep hNf Ap âL$pf_u fQ_pAp¡ L$fhp_y„ i¼e 
S> _\u.

‎"c|rdrs' Ap _pd `f\u S> s¡ rhje_p¡
DNd kdÆ iL$pe R>¡. "c|' A¡V$g¡ "S>du_' 
A_¡ "rdrs' A¡V$g¡ ‎‎"dp`_'. A¡V$g¡ S>du_ 
dp`__u S>ê$qfepsdp„\u S> Ap rhje_y„          
r_dp®Z \ey„ li¡.

A_¡L$ v¡$ip¡dp„ c|rdrs_p¡ rhL$pk Sy>v$p-Sy>v$p kde¡ A_¡ Sy>v$u-Sy>v$u fQ_pAp¡ dpV¡$ \ep¡. ‎"\¡ëk' _pd_p ApÛ 
N°uL$ NrZsÄo CÆàsdp„ Nep lsp„, Ðepf¡ s¡dZ¡ r`fpduX$_p `X$R>pep_p dp`_ `f\u ‎kê$` rÓL$p¡Zp¡_p NyZ^d® 
hp`fu_¡ r`fpduX$_u KQpC _½$u L$fu lsu, A¡hu L$\p R>¡. `pe\pNp¡fk, A¡ \¡ëk_p ‎rióe lsp„ A¡hy„ L$l¡hpe R>¡.  

âpQu_ cpfsuep¡_¡ `Z c|rdrs Ap rhje_y„ KXy„$ op_ lsy„. h¥qv$L$ L$pmdp„ cpfsue gp¡L$p¡ eoLy„$X$_u fQ_p 
‎L$fhp dpV¡$ cp¥rdrsL$ NyZ^dp£_p¡ D`ep¡N L$fsp lsp. v$p¡fu_u dv$v$\u dp`_ L¡$hu fus¡ L$fhy„ A_¡ rhrh^ ‎ApL$pf 
L¡$hu fus¡ s¥epf L$fhp s¡_p¡ Dëg¡M i|ëhk|Ódp„ Å¡hp dm¡ R>¡.‎ s¡ ̀ R>u_p kdedp„ Ape®cË$$, hfplrdluf, b°ûNyàs, 
cpõL$fpQpe® hN¡f¡ ‎NrZsÄop¡A¡ Ap rhjedp„ dlÒh_y„ ep¡Nv$p_ Apàey„. ‎

ÅZu gCA¡.‎

c|rdrs_u d|mc|s k„L$ë`_p :‎ tbvy$, f¡Mp A_¡ kdsg (Basic concepts in geometry ः point, line 
and plane)

S>¡ fus¡ Ap`Z¡ k„¿ep_u ìep¿ep L$fsp _\u s¡ âdpZ¡ ‎tbvy$, f¡Mp A_¡ kdsg_u `Z ìep¿ep `Z \su 
_\u. A¡V$g¡ L¡$‎ Ap c|rdrsdp„_u d|mc|s k„L$ë`_p R>¡. f¡Mp A_¡ ‎kdsg A¡ tbvy$Ap¡_p¡ NZ R>¡. Ap`Zp        
Aæepkdp„ f¡Mp A¡V$g¡ ku^u f¡Mp, s¡ Ýep_dp„ fpMp¡.

• tbvy$, f¡Mp, kdsg
• tbvy$_p r_v£$iL$ A_¡ A„sf
• hÃQ¡ lp¡hy„‎ (v$fçep_sp)

• ifsu rh^p_p¡
• kprbsu

Qpgp¡ iuMuA¡.
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  tbvy$_p r_v£$iL$ A_¡ A„sf‎ (Co-ordinates of points and distance)

_uQ¡ Ap`¡gu k„¿epf¡Mp Sy>Ap¡. ‎

0
A DB EC O

1 2 3 4-4 5-5 -1-3 -2

ApL©$rs 1.1
Al] tbvy$ D, f¡Mp `f_u 1 k„¿ep v$ip®h¡ R>¡. A¡V$g¡ 1 Ap k„¿ep "tbvy$ ‎D' _p¡ r_v£$iL$ R>¡ A¡d L$l¡hpe R>¡. 

‎tbvy$ B k„¿epf¡Mp `f (-3) Ap k„¿ep v$ip®h¡ R>¡. dpV$¡$ tbvy$ B _p¡ r_v£$iL$ (-3) R>¡. s¡ S> âdpZ¡ tbvy$ A _p¡ 
r_v£$iL$ (-5) A_¡ E _p¡ r_v£$iL$ 3 R>¡. ‎

D tbvy$\u E tbvy$‎ s¡ 2 A¡L$d A„sf¡ R>¡. A¡V$g¡ L¡$, E A_¡ D hÃQ¡_y„ A„sf 2 A¡L$d R>¡. b¡ ‎tbvy$Ap¡ hÃQ¡_p A¡L$dp¡ 
NZu_¡ s¡d_p hÃQ¡_y„ "A„sf' L$pY$u iL$pe R>¡. Ap k„¿epf¡Mp `f A A_¡ B tbvy$ ‎hÃQ¡_y„ A„sf `Z 2 A¡L$d R>¡. ‎

lh¡ tbvy$_p r_v£$iL$p¡ `f\u A„sf L¡$hu fus¡ ip¡^hy„, s¡ Å¡CA¡.‎ ‎

b¡ tbvy$ hÃQ¡_y„ A„sf ip¡^hy„ A¡V$g¡ s¡ tbvy$_p r_v£$iL$p¡ `¥L$u, dp¡V$p r_v£$iL$dp„\u _p_p¡ r_v£$iL$ bpv$ L$fhp¡.‎

D tbvy$_p¡ r_v£$iL$ 1 R>¡, E _p¡ r_v£$iL$ 3 R>¡. A_¡$ 3 > 1 s¡ Ap`Z_¡ Mbf R>¡. ‎

tbvy$ E A_¡ D hÃQ¡_y„ A„sf 3-1 A¡V$g¡ 2 R>¡. 

tbv$y E A_¡ D hÃQ¡_y„ A„sf d (E,D) A¡d v$ip®hpe. Ap A„sf A¡V$g¡ S> l(ED), S>¡ f¡M ED _u 
g„bpC R>¡. ‎ 

d (E, D) = 3 - 1 = 2   
\  l(ED) = 2 	
d (E, D) = l(ED) = 2
s¡dS> ‎d (D, E) =  2

d (C, D) = 1 - (-2)				              
	     	  = 1 + 2 = 3

\ d (C, D) = l(CD) = 3 

s¡dS> ‎d (D, C) =  3

	 lh¡ d(A,B) ip¡^uA¡, A _p¡ r_v£iL$  -5 R>¡, B _p¡ r_v£iL$ -3 R>¡ A_¡‎   -3 > -5

\ d (A, B) = -3 - (-5) = -3+5 = 2. 

D`f_p v$f¡L$ Dv$plfZ Å¡sp, b¡ rcÞ_ tbvy$ hÃQ¡_y„ A„sf A¡ ^_ k„¿ep lp¡e R>¡ s¡d S> P A_¡ Q A¡L$ S> 

‎tbvy$ lp¡e sp¡ d( P, Q) = 0, A¡ Ýep_dp„ fpMp¡.‎		 	

Ap Ýep_dp„ fpMuA¡.

•	 b¡ tbvy$Ap¡ hÃQ¡_y A„sf, s¡d_p r_v£$iL$p¡ `¥L$u dp¡V$p„ r_v£$iL$dp„\u _p_p¡ r_v£$iL$ bpv$ L$fhp\u dm¡ R>¡.‎
•	 L$p¡C`Z b¡ tbvy$Ap¡ hÃQ¡_y„ A„sf F>Z¡Ñf hpõsrhL$ k„¿ep lp¡e R>¡.‎
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ÅZu gCA¡.‎

  hÃQ¡ lp¡hy„‎ (Betweenness)

	 Å¡ P, Q, R kdf¡M tbvy$Ap¡ lp¡e sp¡ _uQ¡ âdpZ¡ ÓZ i¼esp k„ch¡ R>¡.‎

P P PQ QQRR R
ApL©$rs 1.2

  (i) tbvy$ ‎Q Ap P A_¡‎ R _u 	     	  (ii) tbvy$ ‎R Ap P A_¡‎ Q _u       (iii) tbvy$ ‎P Ap R A_¡‎ Q _u
        hÃQ¡ R>¡.				           hÃQ¡ R>¡.	   	   	            hÃQ¡ R>¡.

	 Å¡ d (P, Q) + d (Q, R) = d (P, R) lp¡e sp¡ Q tbvy$ A¡ P A_¡ R _u hÃQ¡ R>¡, A¡d L$l¡hpe R>¡. 
hÃQ¡ lp¡hy„‎_¡ P - Q - R  A¡d v$ip®hpe ‎R>¡.‎

Dv$p. ‎(1)	 A¡L$ k„¿epf¡Mp `f A, B A_¡‎ C tbvy$Ap¡ A¡ fus¡ R>¡. L¡$ S>¡\u d (A, B) = 5, d (B,C) = 11 
		  A_¡‎ d (A, C) = 6, sp¡ ¼ey„ tbvy$ ¼ep AÞe b¡ tbvy$Ap¡_u hÃQ¡ ‎R>¡? ‎

DL¡$g ‎	 ः	 Al]‎ A, B A_¡‎ C `¥L$u ¼ey„ tbvy$ AÞe L$ep b¡ tbvyAp¡_u hÃQ¡ R>¡ s¡ _uQ¡ âdpZ¡ _½$u L$fu 

iL$pi¡.‎

		  d(B,C) = 11 . . . .  (I)
		  d(A,B) + d(A,C)= 5+6 = 11 . . . . (II)
		  \ d (B, C) = d (A, B) + d (A, C) . . . . (I) A_¡‎ (II) `f\u 

		  A¡V$g¡ L¡$‎ tbvy$ A, A¡ tbvy$ B A_¡ tbvy$ C _u hÃQ¡ R>¡.‎

Dv$p. (2)		 A¡L$ fõsp `f ku^u f¡Mpdp„ U, V A_¡‎ A A¡d ÓZ il¡fp¡ R>¡. U A_¡ A hÃQ¡_y„ A„sf 215 qL$du, 

V A_¡ A hÃQ¡_y„ A„sf 140 qL$du A_¡ U A_¡ V hÃQ¡_y„ A„sf 75 qL$du R>¡. sp¡ ¼ey„ il¡f, ¼ep b¡      

il¡fp¡_u hÃQ¡ R>¡? s¡ ‎ip¡^p¡.‎ ‎

DL¡$g	 ः 	 d (U,A) = 215;   	 d (V,A) = 140;   	 d (U,V) = 75 
		  d (U,V) + d (V,A) = 75 + 140  = 215; 	 d (U,A) = 215

\ d (U,A) =  d (U,V) + d (V,A)
		  \ V il¡f U A_¡ A il¡f_u hÃQ¡ R>¡.‎

AB C
65

ApL©$rs 1.3



4

Dv$p.(3)		 A¡L$ k„¿epf¡Mp `f A tbvy$_p¡ r_v£$iL$ 5 R>¡. s¡ S> f¡Mp `f A \u 13 A¡L$d A„sf¡ Aph¡gp tbvy$_p 

r_v£®$iL$ ‎ip¡^p¡.‎

DL¡$g	 ः	 ^pfp¡ L¡$ k„¿epf¡Mp `f A \u 13 A¡L$d A„sf¡ ApL©$rsdp„ bspìep âdpZ¡‎ A _u X$pbu bpSy> T A_¡   

S>dZu bpSy> D A¡d b¡ tbvy$Ap¡ gCA¡.‎
		

		
	 	  tbvy$ A _u X$pbu bpSy>A¡ tbvy$ T _p¡ r_v£$iL$ 5 - 13 = -8 li¡.‎ 

		   tbvy$ A _u S>dZu bpSy>A¡ ‎ tbvy$  D _p¡ r_v£$iL$ 5 + 13 = 18 li¡.‎

		  \  tbvy$ A \u 13 A¡L$d A„sf¡ Aph¡gp tbvy$_p r_v¡£$iL$p¡ -8 A_¡ 18 li¡.‎

		  QL$pkp¡ ‎ ‎: d (A,D) = d(A,T) = 13

   

  L©$rs :

ApL©$rs 1.4

T A
5

5-13 5+13

D
5-8 18

A B C

Q

P

R
S

(1)	bpSy>_u ApL©$rsdp„ Ap`¡g A, B, C tbvy$Ap¡ 
kdf¡M R>¡ L¡$, s¡ v$p¡fp¡ spZu_¡ s`pkp¡. 

	 Å¡ s¡ Ap¡ kdf¡M lp¡e sp¡ ¼ey„ tbvy$, ¼ep b¡             
tbvy$Ap¡_u hÃQ¡ R>¡? ‎s¡ gMp¡.‎

(2)	bpSy>_u ApL©$rsdp„ Ap`¡g P, Q, R, S Ap 
Qpf tbvy$Ap¡ R>¡ s¡ `¥L$u ¼ep ÓZ kdf¡M R>¡ 
A_¡ ¼ep ÓZ kdf¡M _\u s¡ s`pkp¡. kdf¡M 
lp¡e s¡hp ÓZ tbvy$Ap¡dp„ L$ey„ tbvy$ L$ep b¡ 
tbvy$_u hÃQ¡ R>¡ s¡ gMp¡.‎

(3)	L$hpes dpV¡$ rhÛp\}Ap¡_¡ ku^u f¡Mpdp„ Ecp fl¡hp L$l¡hy„. v$f¡L$ lpfdp„_p rhÛp\} ku^u f¡Mpdp„ R>¡ 
L¡$ L¡$d? s¡ ‎L¡$hu fus¡ Å¡ip¡?‎

(4)	âL$pi qL$fZ l„d¡ip ku^u f¡Mpdp„ Åe R>¡. s¡ sd¡ L$C fus¡ QL$põey„‎ lsy„? ApNm_p ^p¡fZdp„„ 
rhop_dp„ L$f¡gp¡ Ap ‎âep¡N epv$ L$fp¡.‎
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dlphfpk„N°l‎ 1.1

1.	 k„¿epf¡Mp_¡ Ap^pf¡ _uQ¡_p A„sf ip¡^p¡. ‎

	 ApL©$rs 1.5

A B C D EH OQ JP K
-5 -4 -2 31-1-3 0 2 4 5 6

	 (i) d(B,E) 	 	 (ii) d(J, A)		  (iii) d(P, C) 		 (iv) d(J, H) 	

	 (v) d(K, O)		  (vi) d(O, E) 		 (vii) d(P, J) 		 (viii) d(Q, B)

2.	 tbvy$ A _p¡ r_v£$iL$ x A_¡ tbvy$ B _p¡ r_v£$iL$ y R>¡ sp¡ Ap`¡gu dprlsu `f\u d(A, B) ip¡^p¡.‎

	 (i) x = 1, y = 7		  (ii) x = 6, y = -2		  (iii) x = -3, y = 7	

	 (iv) x = -4, y = -5 	 (v) x = -3, y = -6		  (vi) x = 4, y = -8

3.	 _uQ¡ Ap`¡gu dprlsu `f\u L$ep tbvy$Ap¡ L$ep AÞe b¡ tbvy$_u hÃQ¡ R>¡ s¡ _½$u L$fp¡, Ap`¡gp tbvy$‎ 

kdf¡M _ lp¡e sp¡ sd¡ ‎gMp¡.‎

	 (i) d(P, R) = 7, 		  d(P, Q) = 10, 	 d(Q, R) = 3

	 (ii) d(R, S) = 8, 		  d(S, T) = 6, 		 d(R, T) = 4

	 (iii) d(A, B) = 16,		 d(C, A) = 9, 	 d(B, C) = 7

	 (iv) d(L, M) = 11, 	 d(M, N) = 12, 	 d(N, L) = 8

	 (v) d(X, Y) = 15, 		 d(Y, Z) = 7, 	 d(X, Z) = 8

	 (vi) d(D, E) = 5, 		  d(E, F) = 8, 		 d(D, F) = 6

4.	 A¡L$ k„¿ep f¡Mp `f A, B, C  tbvy$Ap¡ A¡hu fus¡ R>¡ L¡$, d(A,C) = 10, d(C,B) = 8 sp¡ d(A, B) 

ip¡^p¡. b^p `ep®ep¡_p¡ rhQpf L$fp¡.‎

5.	 X, Y, Z kdf¡M tbvy$Ap¡ R>¡, d(X,Y) = 17, d(Y,Z) = 8 sp¡ d(X,Z) ip¡^p¡.‎ 

6.	 ApL©$rs v$p¡fu_¡ âñp¡_p S>hpb gMp¡.‎ ‎

		 (i) Å¡‎ A-B-C A_¡‎ l(AC) = 11, l(BC) = 6.5,  sp¡  l(AB) =?

	 (ii) Å¡‎ R-S-T A_¡‎ l(ST) = 3.7, l(RS) = 2.5,  sp¡  l(RT) =?

	 (iii) Å¡‎ X-Y-Z A_¡‎ l(XZ) = 3 7  , l(XY) = 7 ,  sp¡  l(YZ) =?

	 7.	 kdf¡M _ lp¡e s¡hp ÓZ tbvy$_u L$p¡C ApL©$rs s¥epf L$fp¡.‎
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ÅZu gCA¡.‎

^p¡fZ - 9 _p NrZs cpN -I dp„ NZ âL$fZdp„ Ap`Z¡ ep¡NNZ, R>¡v$NZ iu¿ep R>uA¡ s¡_p¡ D`ep¡N, 
‎L$fu_¡ f¡MpM„X$, qL$fZ, f¡Mp_y„ hZ®_ tbvy$ NZ _p ê$`dp„ L$fuA¡.‎ 

ApL©$rs 1.7
A B P

ApL©$rs 1.9
A M B

(1) 	 f¡MpM„X$ ‎(Line segment) ः 
	 tbvy$ A, tbvy$ B A_¡ s¡d_u hÃQ¡ Aph¡gp b^p„ 

tbvy$Ap¡_p¡ ep¡NNZ A¡Vg¡ f¡MpM„X$ AB R>¡. 
f¡MpM„X$ AB _¡ V|„L$dp„ ‎f¡M AB A¡d gMpe R>¡. 

	 f¡M AB A¡V$g¡ S> f¡M BA. 
	 tbvy$ A A_¡ tbvy$ B A¡ f¡M AB _p A„rsd tbvy$ R>¡.
	 f¡MpM„X$_p A„rsd tbvy$Ap¡ hÃQ¡_p A„sf_¡ f¡MpM„X$_u g„bpC ‎L$l¡ R>¡. l(AB) = d (A,B)
	 l(AB) = 5 A¡ AB = 5 A¡d `Z gMpe R>¡.

ApL©$rs 1.8

A B

DC

ApL©$rs 1.6
A B

(2) 	 qL$fZ‎ AB (Ray AB) ः 
	 ^pfp¡ L¡$ A A_¡ B b¡ rcÞ_ tbvy$Ap¡ R>¡. f¡M AB 

`f_y„ tbvy$ A_¡ A-B-P A¡d b^p tbvy$ P _p¡ 
ep¡NNZ A¡V$g¡ L¡$ qL$fZ AB R>¡. Al] tbvy$ A _¡ 
qL$fZ_y„ Apf„ctbvy$ L$l¡ R>¡. ‎

(5) 	 f¡MpM„X$_u A¡L$ê$`sp_p NyZ^d® ‎ (Properties of congruent segements) ः 
	 (i) `fphs®_sp ‎(Reflexivity) f¡M AB @ f¡M AB 
	 (ii) k„rdssp (Symmetry) Å¡‎ f¡M AB @ f¡MCD sp¡ f¡M CD @ f¡M AB
	 (iii) k„¾$pdL$sp ‎(Transitivity) Å¡‎ f¡M AB @ f¡M CD A_¡ f¡M CD @ f¡M EF sp¡ f¡M AB @ f¡M EF

(3) 	 f¡Mp‎ AB (Line AB) ः 

qL$fZ AB _p¡ tbvy$NZ A_¡ s¡_p rhfyÙ qL$fZ_p¡ tbvy$NZ dmu_¡ S>¡ ep¡NNZ s¥epf \pe R>¡‎ s¡_¡ f¡Mp 
AB _p¡ ‎tbvy$NZ L$l¡ R>¡.‎
f¡M AB _p¡ tbvy$NZ A¡ f¡Mp AB _p tbvy$NZ_p¡ D`NZ (`¡V$pNZ) lp¡e R>¡.‎ 

(4) 	 A¡L$ê$` f¡MpM„X$ (Congruent segments) ः
	 Å¡ b¡ f¡MpM„X$_u g„bpC kdp_ lp¡e sp¡ s¡     

f¡MpM„X$ A¡L$ê$` lp¡e R>¡. ‎ ‎
	 Å¡ l(AB) = l(CD) sp¡  f¡M AB @ f¡M CD

(6) 	 f¡MpM„X$_y„ dÝetbvy$ ‎ (Midpoint of a segment) ः
	 Å¡‎ ‎A-M-B A_¡‎ f¡M AM @ f¡M MB, sp¡ M tbvy$_¡ 

f¡M AB _y„ dÝetbvy$ L$l¡ R>¡.‎ v$f¡L$ f¡MpM„X$_¡ A¡L$ A_¡ aL$s A¡L$ 
S> dÝetbvy$ lp¡e R>¡.‎ 
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ApL©$rs 1.10

A B

C D

ApL©$rs 1.11

A B

C

D

(7) 	  f¡MpM„X$_u syg_p‎ (Comparison of segments) ः
f¡M AB _u g„bpC, f¡M CD L$fsp„ Ap¡R>u lp¡e A¡V$g¡ L¡$, Å¡‎ 
l(AB) < l(CD) sp¡ f¡M AB < f¡M CD A\hp 
f¡M CD > f¡M ‎ AB  A¡d  gMpe R>¡. ‎ 
f¡MpM„X$_y„ _p_p-dp¡V$p„`Ï„ s¡_u g„bpC `f Ap^pf fpM¡ R>¡. 

(8) 	 f¡MpM„X$p¡_y„ A\hp qL$fZp¡_y„ g„bÐh‎ 
	 (Perpendicularity of segments or rays) ः

b¡ f¡MpM„X$, b¡ qL$fZp¡, A\hp A¡L$ f¡MpM„X$ A_¡ A¡L$ 
qL$fZ_p¡ kdph¡i L$fsu f¡MpAp¡ Å¡ `fõ`f ‎g„b lp¡e sp¡ s¡ 
b¡ f¡MpM„X$, b¡ qL$fZp¡¡ A\hp A¡L$ f¡MpM„X$ A_¡ A¡L$ qL$fZ 
`fõ`f g„b R>¡ A¡d L$l¡hpe R>¡. ‎
ApL©$rs 1.11 dp„, f¡M AB ^ f¡Mp CD,
 f¡Mp AB ^ qL$fZ CD.

(9) 	 tbvy$_„y f¡Mp\u A„sf ‎ (Distance of a point  from 	
	 a line) ः
	 Å¡ f¡M CD ^ f¡Mp AB A_¡ tbvy$ D A¡ f¡Mp AB `f lp¡e 

sp¡ f¡M CD _u g„bpC_¡‎, tbvy$ C f¡Mp AB \u g„b A„sf¡ R>¡ 
A¡d L$l¡hpe.‎

	  tbvy$ D _¡ CD g„b_p¡ g„b`pv$ L$l¡ R>¡.  
	 Å¡ l(CD) = a, sp¡ tbvy$ C f¡Mp AB \u a A„sf¡ R>¡ A¡d 

L$l¡hpe.‎ ‎

ApL©$rs 1.12
A D B

C

dlphfpk„N°l‎ 1.2

	 1.	_uQ¡_p L$p¡W$pdp„ k„¿epf¡Mp `f_p tbvy$_p r_v£$iL$ Ap`¡gp R>¡ s¡ `f\u Ap`¡gp f¡MpM„X$p¡ A¡L$ê$` R>¡ L¡$

		  _l]? s¡ ‎‎_½$u L$fp¡.‎

tbvy$ A B C D E
r_v£$iL$ -3 5 2 -7 9

		  (i) f¡M DE A_¡‎ f¡M AB	 (ii) f¡M BC A_¡‎ f¡M AD	 (iii) f¡M BE A_¡‎  f¡M AD 

	 2.	tbvy$ M A¡ f¡M AB _y„ dÝetbvy$ R>¡ A_¡ AB = 8 sp¡ AM = L¡$V$gp?

	 3.	tbvy$ P A¡ f¡M CD _y„ dÝetbvy$ R>¡ A_¡ CP = 2.5 sp¡  f¡M CD _u g„bpC ip¡^p¡.‎

	 4.	Å¡ AB = 5 k¡du , BP = 2 k¡du  A_¡‎ AP = 3.4 k¡du  sp¡ Ap f¡MpM„X$p¡ hÃQ¡_y„ _p_p-dp¡V$p„`Ï„ 

		  gMp¡‎.
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	 5.	ApL©$rs 1.13 _¡ Ap^pf¡ _uQ¡_p âñp¡_p DÑf gMp¡.‎ ‎

	 (i) qL$fZ RP _p rhfyÙ qL$fZ_y„ _pd gMp¡.‎ ‎ 

	 (ii) qL$fZ PQ A_¡ qL$fZ RP  _p¡ R>¡v$NZ gMp¡.‎ ‎

	 (iii) f¡M PQ A_¡  f¡M QR _p¡ ep¡NNZ gMp¡.‎ ‎

	 (iv) f¡M QR ‎¼ep ¼ep qL$fZp¡_p¡ D`NZ R>¡?‎ 

	 (v) Apf„ctbvy  R lp¡e s¡hp rhfyÙ qL$fZp¡_u Å¡X$u gMp¡.‎

	 (vi) Apf„ctbvy  S lp¡e s¡hp L$p¡B`Z b¡ qL$fZp¡_p _pd gMp¡.‎ ‎

	 (vii) qL$fZ SP A_¡‎ qL$fZ ST _p¡¡ R>¡v$NZ gMp¡.‎

	 6.	ApL©$rs 1.14 `f\u s¡_u _uQ¡_p âñp¡_p DÑf gMp¡.‎‎
	

ApL©$rs 1.14

UR Q L P A B C V D
-4-6 -2 0 2 4 6

	 (i) tbvy$ B \u kfM¡ A„sf¡ lp¡e s¡hp tbvy$Ap¡ L$ep?‎

	 (ii) tbvy$ ‎Q \u kfM¡ A„sf¡ lp¡e s¡hp tbvy$_u A¡L$ Å¡X$u gMp¡.‎

	 (iii) d (U,V), d (P,C),  d (V,B), d (U, L) ip¡̂ p¡.‎ 

ÅZu gCA¡.‎

  ifsu rh^p_p¡ A_¡ ârs rh^p_ (Conditional statements and converse)

S>¡ rh^p_p¡ "Å¡-sp¡' _p ê$`dp„ gMu iL$pe s¡_¡ ifsu rh^p_ L$l¡ R>¡. ifsu rh^p_dp„ "Å¡' \u iê$            

\sp„ rh^p__¡ `n ‎‎A\hp `|hp®^® L$l¡ R>¡. A_¡"sp¡' `R>u Aphsp rh^p__¡ kpÝe A\hp DÑfp^® L$l¡ R>¡.‎ 

	 v$p.s. kdcyS> QsyóL$p¡Z_p rhL$Zp£ `fõ`f_p„ g„bvy$cpS>L$ R>¡. Ap rh^p_ R>¡.‎

ifsu rh^p_ : Å¡ Ap`¡gp¡ QsyóL$p¡Z kdcyS> lp¡e sp¡ s¡_p rhL$Zp£ `fõ`f g„bvy$cpS>L$ lp¡e R>¡.‎ 

ifsu rh^p_dp Ap`¡gp `|hp®^® (`n) A_¡ DÑfp^® (kpÝe) _u Av$gpbv$g L$fhp\u dmsp„ _hp 

rh^p__¡ d|m rh^p__y„ ârs ‎rh^p_ (Converse) L$l¡ R>¡.‎ 

A¡L$pvy„$ ifsu rh^p_ kÐe lp¡e sp¡ s¡_y„ ârs rh^p_ kÐe lp¡e S> A¡hy„ _\u. s¡_¡ dpV¡$ _uQ¡_p 
Dv$plfZp¡ ‎Sy>Ap¡.‎

P QRST
ApL©$rs 1.13
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ifsu rh^p_ 	 :	 Å¡ Ap`¡gp¡ QsyóL$p¡Z kdcyS> lp¡e sp¡ s¡_p„ rhL$Zp£ `fõ`f g„bvy$cpS>L$ lp¡e R>¡.‎

ârs rh^p_ 	 :	 Å¡ QsyóL$p¡Z_p rhL$Zp£ `fõ`f g„bvy$cpS>L$ lp¡e sp¡ s¡ QsyóL$p¡Z kdcyS> lp¡e R>¡.‎

		  Al] d|mrh^p_ A_¡ s¡_y„ ârs rh^p_ bß¡ kÐe R>¡.‎

ifsu rh^p_ 	 :	 Å¡¡ L$p¡C`Z k„¿ep d|m k„¿ep lp¡e sp¡ s¡  kd A\hp rhjd li¡.‎

ârs rh^p_ 	 :	 Å¡ L$p¡C`Z k„¿ep kd A\hp rhjd k„¿ep lp¡e sp¡ s¡ d|m k„¿ep li¡.‎

		  Al] d|m rh^p_ kÐe R>¡ ‎̀ f„sy ârs rh^p_ AkÐe R>¡. ‎

kprbsu ‎ (Proofs) 

Ap`Z¡ M|Zp, rÓL$p¡Z, QsyóL$p¡Z hN¡f¡ A_¡L$ ApL©$rsAp¡_p„ NyZ^d®_p¡ Aæepk L$ep£ R>¡. Ap NyZ^d® 

Ap`Z¡ ‎âpep¡rNL$ `Ùrs\u iu¿ep. Ap ^p¡fZdp„ Ap`Z¡ c|rdrs rhje_p¡ Sy>v$p„ ×rô$L$p¡Z\u rhQpf L$fuiy„. 

Ap ‎‎×rô$L$p¡Z_y„ î¡e B.k. `|h®¡ ÓuÅ k¥L$pdp„ \B Ne¡gp N°uL$ NrZso ey[¼gX$_¡  apm¡ Åe R>¡. s¡ kde¡ c|rdrs 

‎rhje_u S>¡ dprlsu D`gå^ lsu s¡_y„ kyk„Ns k„L$g_ ey[¼gX¡$ L$ey® A_¡ s¡dp„ kyk|Ósp gphu s¡dZ¡ dy¿eÐh¡ 

L¡$V$gp„L$ õhe„rkÙ A_¡ kh®dpÞe rh^p_p¡ ‎‎ |h®^pfZp„ (Postulates) sfuL¡$‎ õhuL$pep®.‎ ey[¼gX¡$ v$ip®ìey L¡$, 

L¡$V$gp„L$ klS>dpÞe kÐep¡ N©rls ^fhp\u sL®$ k„Ns dp„X$Zu 

L$fu _hp NyZ^d® kprbs L$fu iL$pe R>¡ kprbs L$f¡gp 

NyZ^dp£_¡ âd¡e (Theorems) L$l¡hpe R>¡. ‎ ‎

ey[¼gX$_u `|h®^pfZpAp¡ `¥L$u L¡$V$guL$ `|h®^pfZp _uQ¡ âdpZ¡ R>¡.‎ 
(1) A¡L$ tbvy$dp„\u Ak„¿e f¡MpAp¡ `kpf \pe R>¡.‎
‎(2) b¡ tbvy$dp„\u A¡L$ A_¡ aL$s A¡L$ S> f¡Mp `kpf \pe R>¡.‎
‎(3) L$p¡C`Z tbvy$_¡ L¡$ÞÖ dp_u_¡ Ap`¡gu rÓÄep_y„ hsy®m v$p¡fu iL$pe 

R>¡.‎
‎(4) b^p L$pV$M|Zp `fõ`f A¡L$$ê$` lp¡e R>¡.‎
‎(5) b¡ f¡Mp A_¡ ‎s¡_u R>¡qv$L$p\u s¥epf \sp„ A¡L$ bpSy>_p A„s:L$p¡Zp¡_p¡ 

kfhpmp¡ b¡ L$pV$L$p¡Z L$fsp„ Ap¡R>p¡ \pe sp¡ s¡ b¡ ‎f¡MpAp¡ s¡ S> 
	 qv$ipdp„ g„bphsp `fõ`f R>¡v¡$ R>¡.
 Ap `|h®^pfZp Ap`Z¡ L©$rs Üpfp QL$pku R>¡.‎
`|h®^pfZp_¡ Ap^pf¡ sL®$k„Ns dp„X$Zu\u _hp NyZ^dp£ kprbs L$fu iL$pe R>¡. s¡_¡ âd¡e_u kprbsu 

(Proof) L$l¡ R>¡. 
ifsu ‎rh^p_ kÐe R>¡. A¡d kprbs L$fhy„ lp¡e Ðepf¡ s¡dp„_p `|hp®^®_¡ `n A_¡ DÑfp^®_¡ kpÝe  L$l¡ R>¡.‎
kprbsu_p‎ âÐen kprbsu A_¡ `fp¡n kprbsu‎ A¡d b¡ `°L$pf R>¡. 
Ap`Z_¡ R>¡v$su f¡MpAp¡ Mbf R>¡. R>¡v$su f¡MpAp¡ _¡ gu^¡ b_sp M|ZpAp¡_p¡ NyZ^d® âÐen kprbsu\u 

‎kprbs L$fuA¡.‎

ey[¼gX$$

ÅZu gCA¡.‎
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âd¡e : Äepf¡ b¡ f¡MpAp¡ `fõ`f R>¡v¡$ R>¡.Ðepf¡ s¡\u b_sp ArcL$p¡Zp¡ kdp_ dp`_p lp¡e R>¡.‎ ‎ 
`n : ‎f¡Mp ‎AB  A_¡‎ f¡Mp CD `fõ`f tbvy$ O dp„ R>¡v¡$ R>¡.‎ A - O - B, C - O - D

kpÝe : ‎	 (i) ÐAOC = ÐBOD
	 (ii) ÐBOC = ÐAOD

kprbsu : ‎	ÐAOC + ÐBOC  = 180° . . . . . . . (I) 	 kyf¡MM|Zp_u Å¡X$‎ 

	 ÐBOC + ÐBOD  = 180° . . . . . . . (II) 	 kyf¡MM|Zp_u Å¡X$‎ ‎

    	 ÐAOC + ÐBOC  = ÐBOC + ÐBOD . . . . . . .  rh^p_(I) A_¡ (II) `f\u ‎  
	 \ ÐAOC =  ÐBOD. . . . . . .  ÐBOC _p¡ gp¡` L$fu_¡‎. 

		  s¡S> âdpZ¡ ÐBOC =  ÐAOD kprbs L$fu iL$pi¡.‎

`fp¡n kprbsu‎  (Indirect proof) ः
Ap kprbsudp„ kpÝe AkÐe R>¡ A¡d dp_u_¡ kprbsu_u iê$Aps L$fhpdp„ Aph¡ R>¡. s¡ `f\u sL®$_¡ 

Ap^pf¡ ‎s¡dS> `l¡gp„ dpÞe L$f¡gp kÐep¡ `f\u A¡L$ `R>u A¡L$ `Nr\‎e¡ ApNm h^sp„ A„sdp„ A¡L$ r_óL$j® `f 

`lp¡¢Qhpdp„ ‎Aph¡ R>¡. Ðepf¡ S>Zpe R>¡ L¡$ Ap r_óL$j® kÐe dp_¡gp„ NyZ^dp£ A\hp `ndp„ Ap`¡gu dprlsu 

kp\¡ rhk„Ns R>¡ s¡\u, Ap`Zu dpÞesp Mp¡V$u R>¡ A¡V$g¡ L¡$ kpÝe kÐe R>¡ A¡d kprbs \pe R>¡.‎ ‎_uQ¡_p 

Dv$plfZp¡_p¡ Aæepk L$fp¡.‎

rh^p_‎	 ः	b¡ L$fsp„ dp¡V$u lp¡e s¡hu d|m k„¿ep rhjd lp¡e R>¡.‎ ‎

ifsu rh^p_‎	 ः	Å¡ p A¡ 2 L$fsp„ dp¡V$u d|m k„¿ep lp¡e sp¡ p A¡ rhjd k„¿ep li¡.‎

`n	 ः	p A¡ 2 L$fsp„ dp¡V$u d|m k„¿ep R>¡.‎ A¡V$g¡ p A¡ 1 A_¡ p A¡ b¡ rhcpS>L$ R>¡.‎

kpÝe	 ः	p A¡ rhjd k„¿ep R>¡.‎ 

kprbsu 	 ः	^pfp¡ L¡$‎ p A¡ rhjd k„¿ep _\u. A¡d ^pfp¡.   

		  A¡V$g¡ L¡$‎ p A¡ kd k„¿ep R>¡.‎ ‎

		  \ 2 A¡ p _p¡ rhcpS>L$ R>¡.‎  ..... (I)

		  `f„sy  p A¡ 2 L$fsp„ dp¡V$u d|m k„¿ep R>¡.   ....(`n)

		  \ p _p¡ 1 A_¡ p A¡ b¡ rhcpS>L$ R>¡.‎ ..... (II)

	 	 rh^p_‎ (I)  A_¡  (II) `n kp\¡ rhk„Ns R>¡.‎ 

		  s¡\u Ap`Zu dpÞesp Mp¡V$u R>¡. ‎

		  A¡V$g¡  p A¡ 2 L$fsp„ dp¡V$u d|mk„¿ep lp¡e sp¡ s¡ rhjd k„¿ep R>¡ s¡ kprbs \ey„.

A

B

C

D
O

ApL©$rs 1.15
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dlphfpk„N°l‎ 1.3

1.	 _uQ¡_p rh^p_p¡ "Å¡-sp¡' ê$`dp„ gMp¡.‎

	 (i)	 kdp„sfcyS> QsyóL$p¡Z_p kpdkpd¡_p M|Zp A¡L$ê$` lp¡e R>¡.‎

	 (ii)	 g„„bQp¡fk_p rhL$Zp£ A¡L$ê$` lp¡e R>¡.‎

	 (iii)	kdqÜcyS> rÓL$p¡Zdp„ rifp¡tbvy$ A_¡ `pep_p dÝetbvy$_¡ Å¡X$sp¡ f¡MpM„X$ `pep_¡ g„b lp¡e R>¡.‎ ‎

2.	 _uQ¡_p rh^p_p¡_y„ "ârsrh^p_' gMp¡.‎

	 (i)	 b¡ kdp„sf f¡Mp A_¡ s¡_u R>¡qv$L$p\u b_sp ìeyÐ¾$dL$p¡Zp¡ A¡L$ê$` lp¡e R>¡.‎

	 (ii)	 b¡ f¡Mp_¡ A¡L$ R>¡qv$L$p R>¡v¡$ Ðepf¡ b_sp„ A„s:L$p¡Zp¡_u A¡L$ Å¡X$u `|fL$ lp¡e sp¡ s¡ f¡MpAp¡ kdp„sf 

		  lp¡e R>¡.‎

	 (iii)	g„bQp¡fk_p rhL$Zp£ A¡L$ê$` lp¡e R>¡.‎

k„L$uZ® âï_k„N°l ‎1

1.	 ep¡Áe `ep®e `k„v$ L$fp¡.‎

	 (i) v$f¡L$ f¡MpM„X$_¡  L¡$V$gp„ dÝetbvy$Ap¡ lp¡e R>¡?‎ 
		  (A) A¡L$ S>	 (B) b¡ 	 (C) ÓZ	 (D) A_¡L$‎

	 (ii) b¡ rcß f¡MpAp¡ `fõ`f R>¡v¡$ Ðepf¡ s¡d_p„ R>¡v$NZdp„ ‎ L¡$V$gp tbvy$ R>¡ ? ‎ ‎
		  (A) Ak„¿e 	 (B) b¡ 	 (C) A¡L$ S> 	 (D) A¡L$‎ `Z ‎_l]‎

	 (iii) ÓZ rcÞ_ tbvy$Ap¡_p¡ kdph¡i L$f_pfu L¡$V$gu f¡Mp lp¡e R>¡?‎
		  (A) b¡ 	 (B) ÓZ	 (C) A¡L$ A\hp ÓZ	       (D) R>‎

	 (iv) tbvy$ A _p¡ r_v£$iL$ -2 A_¡ B _p¡ r_v£$iL$ 5 lp¡e sp¡ d(A,B) = ?
		  (A) -2	 (B) 5	 (C) 7		  (D) 3

	 (v) Å¡‎  P-Q-R A_¡‎ d(P,Q) = 2, d(P,R) = 10, sp¡ d(Q,R) = ?
		  (A) 12	 (B) 8	 (C) 96 	 (D) 20

2.	 k„¿epf¡Mp `f P,Q,R tbvy$_p r_v£$iL$p¡ A_y¾$d¡ 3,-5 A_¡ 6 R>¡ sp¡ _uQ¡_p rh^p_p¡ kÐe R>¡ L¡$ AkÐe s¡ 
‎gMp¡ A_¡ õ`ô$uL$fZ gMp¡.‎ ‎

	 (i) d(P,Q) + d(Q,R) = d(P,R)		  (ii) d(P,R) + d(R,Q) = d(P,Q)
	 (iii) d(R,P) + d(P,Q) = d(R,Q)		  (iv) d(P,Q) - d(P,R) = d(Q,R)

3.	 _uQ¡ L¡$V$gp„L$ tbvy$_p r_v£$iL$p¡_u Å¡X$uAp¡ Ap`u R>¡ s¡ `f\u v$f¡L$ Å¡X$u hÃQ¡_y„‎ A„sf ip¡^p¡.‎

	 (i) 3, 6			  (ii) -9, -1		  (iii) -4, 5		  (iv) 0, -2	
	 (v) x + 3, x- 3	 (vi) -25, -47	 (vii) 80, -85
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4.	 k„¿epf¡Mp `f P tbvy$_p¡ r_v£$iL$ -7 R>¡ sp¡ P \u 8 A¡L$d A„sf¡ Aph¡gp„ tbvy$_p r_v£$iL$ ip¡^p¡.‎

5.	 Ap`¡gu dprlsu âdpZ¡ ‎_uQ¡_p âñp¡_p‎ S>hpb ip¡^p¡.‎

	 (i) Å¡‎ A-B-C A_¡ d(A,C) = 17, d(B,C) = 6.5 sp¡ d (A,B) = ?
	 (ii) Å¡‎ P-Q-R A_¡ d(P,Q) = 3.4, d(Q,R)= 5.7 sp¡ d(P,R) = ?

6.	 k„¿ep f¡Mp `f A tbvy$_p¡ r_v£$iL$ 1 R>¡. A \u 7 k¢du A„sf¡ Aph¡gp„ tbvy$_p r_v£$iL$ ip¡^p¡.‎ ‎‎

7.	 _uQ¡_p rh^p_p¡_¡ ifsu rh^p__p ê$`dp„ gMp¡.‎

	 (i)	 v$f¡L$ kdcyS> QsyóL$p¡Z Qp¡fk lp¡e R>¡.‎

	 (ii)	 kyf¡M M|Zp_u Å¡X$ `fõ`f `|fL$ lp¡e R>¡.

	 (iii)	rÓL$p¡Z A¡ ÓZ f¡MpM„X$p¡\u b_su ApL©$rs lp¡e R>¡.‎

	 (iv)	aL$s b¡ S> rhcpS>L$ lp¡e s¡hu k„¿ep_¡ d|m k„¿ep L$l¡hpe.‎ ‎

8.	 _uQ¡_p rh^p_p¡_¡ ârs rh^p_dp„ gMp¡.‎

	 (i)	 Å¡ A¡L$pv$ blzcyÅL©$rs_p M|ZpAp¡_p dp`p¡_p¡ kfhpmp¡ 1800 lp¡e sp¡ s¡ ApL©$rs rÓL$p¡Z lp¡e R>¡.‎

	 (ii)	 b¡ M|ZpAp¡_p dp`_p¡ kfhpmp¡ 900 lp¡e sp¡ s¡ `fõ`f L$p¡qV$L$p¡Z lp¡e R>¡.‎

	 (iii)	b¡ kdp„sf f¡MpAp¡_¡ A¡L$ R>¡qv$L$p R>¡v¡$ sp¡ b_sp k„NsL$p¡Z A¡L$ê$` lp¡e R>¡.‎

	 (iv)	k„¿ep_p A„L$p¡_p kfhpmp_¡ 3 hX¡$ r_:i¡j cpNu iL$pe sp¡ s¡ k„¿ep_¡ 3 hX¡$ cpNu iL$pe.‎ ‎

9.	 _uQ¡_p rh^p_p¡dp„ `n A_¡ kpÝe gMp¡.‎

	 (i)	 Å¡ rÓL$p¡Z_u ÓZ bpSy> A¡L$ê$` lp¡e sp¡ s¡_p ÓZ¡ M|Zp A¡L$ê$` lp¡e R>¡.‎

	 (ii)	 kdp„sfcyS> QsyóL$p¡Z_p rhL$Z® `fõ`f vy$cpN¡ R>¡.‎ ‎

10*.	_uQ¡_p rh^p_p¡ dpV¡$ _pdr_v£$ris ApL©$rs v$p¡fu_¡ s¡ `f\u `n, kpÝe gMp¡.‎

	 (i)	 b¡ kdcyS> rÓL$p¡Z, kê$` lp¡e R>¡.‎

	 (ii)	 Å¡ kyf¡M M|Zp_u Å¡X$ A¡L$ê$` lp¡e sp¡ s¡ `¥L$u âÐe¡L$ M|Zp¡ L$pV$L$p¡Z lp¡e R>¡.‎

	 (iii)	rÓL$p¡Z_u b¡ bpSy>`f\u v$p¡f¡gp¡ rifp¡g„b Å¡ A¡L$ê$` lp¡e sp¡ s¡ b¡ bpSy> A¡L$ê$` lp¡e R>¡.‎

qqq
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2 kdp„sf f¡Mp 

bpSy>dp„ Ap`¡gy„ rQÓ Sy>Ap¡. ApX$p kdp„sf kmuep 
lp¡e s¡hu bpfudp„ A¡L$pv$u gpL$X$u Óp„ku fpMu_¡ Sy>Ap¡. 
iy„ ‎v¡$Mpe R>¡—? L¡$V$gp M|Zp s¥epf \ep?‎

kdp„sf f¡Mp : ‎S>¡ f¡Mp A¡L$ S> kdsgdp„ lp¡e `f„sy A¡L$buÅ_¡ 
R>¡v$su _ lp¡e s¡ f¡MpAp¡_¡ kdp„sf f¡Mp A¡d ‎L$l¡hpe.‎

· b¡ f¡Mp A_¡ s¡_u R>¡qv$L$p\u b_sp M|Zp_u
Å¡X$uAp¡ epv$ R>¡ L¡$?
ApL©$rs 2.1 dp„ f¡Mp l A_¡ f¡Mp m _u R>¡qv$L$p
f¡Mp n 	R>¡. s¡\u Ly$g 8 M|Zp b_¡ R>¡. s¡_u
Å¡X$uAp¡ _uQ¡ âdpZ¡ b_¡ R>¡.

k„Ns M|ZpAp¡_u Å¡X$
(i) Ðd, Ðh
(ii) Ða,
(iii) Ðc,
(iv) Ðb,

A„s: ìeyÐ¾$d M|ZpAp¡_u Å¡X$
(i) Ðc, Ðe
(ii)Ðb, Ðh
bpü ìeyÐ¾$d M|ZpAp¡_u Å¡X$‎
(i) Ðd, Ðf
(ii)Ða, Ðg

R>¡qv$L$p_u A¡L$ S> bpSy>_p 
A„s: M|ZpAp¡ _u Å¡X$‎
(i) Ðc, Ðh
(ii) Ðb, Ðe

L¡$V$gp„L$ dlÒh_p NyZ^dp£ ‎:

(1) b¡ f¡MpAp¡ `fõ`f R>¡v¡$ Ðepf¡ b_sp ArcL$p¡Zp¡ A¡L$ê$` lp¡e R>¡.
(2) kyf¡M M|Zp_u Å¡X$‎ `fõ`f `|fL$ lp¡e R>¡.

a
bc

d

e
fg

h

l

m

n

ApL©$rs 2.1

• kdp„sf f¡Mp A_¡ s¡_u R>¡qv$L$p_¡
gu^¡ b_sp M|ZpAp¡_p¡ NyZ^d®

• f¡MpAp¡ kdp„sf lp¡hp_u L$kp¡V$uAp¡
• kdp„sf f¡Mp_p NyZ^dp¡£_p¡ D`ep¡N

m

l

epv$ L$fuA¡.‎

Qpgp¡ iuMuA¡.
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1 2 1 2

(3)	 Äepf¡ k„Ns M|ZpAp¡_u A¡L$ Å¡X$‎ A¡L$ê$` lp¡e Ðepf¡ k„Ns M|ZpAp¡_u bpL$u_u âÐe¡L$ Å¡X$ 
A¡L$ê$` lp¡e R>¡.‎

(4)	 Äepf¡ ìeyÐ¾$d M|ZpAp¡_u A¡L$ Å¡X$ A¡L$ê$` lp¡e Ðepf¡ ìeyÐ¾$d M|ZpAp¡_u bpL$u_u âÐe¡L$ Å¡X$ 
A¡L$ê$` ‎lp¡e R>¡.‎

(5)	 Äepf¡ R>¡qv$L$p_u A¡L$ S> bpSy>_p A„s:M|ZpAp¡_p¡ kfhpmp¡ 180° lp¡e Ðepf¡ A„s:M|ZpAp¡_u 
buÆ Å¡X$u_p M|ZpAp¡_p¡ kfhpmp¡ `Z 180° lp¡e R>¡.‎

ÅZu gCA¡.‎

 kdp„sf f¡Mp_p NyZ^d®‎ (Properties of parallel lines)

  L©$rs : 		
		  b¡ kdp„sf f¡Mp A_¡ s¡_u R>¡qv$L$p\u s¥epf \sp„ M|Zp_p NyZ^dp¡® QL$pkhp.‎ ‎

		  L$pX®$ `¡`f `f b¡ kdp„sf f¡Mp A_¡ R>¡qv$L$p v$p¡fp¡. ÓZ¡e f¡Mp `f kmuAp¡ Ny„v$f\u Qp¡V$pX$p¡. s¥epf 
\e¡gp 8 ‎M|Zp ‎̀ ¥L$u‎ M|Zp¡ 1 A_¡ M|Zp¡ 2 _p dp` S>¡V$gp„ f„Nu_ `rÓL$p_p V|$L$X$p L$p`p¡. (ApL©$rsdp„ 
v$ip®ìep âdpZ¡) Ap ‎V|$L$X$p k„b„r^s k„NsL$p¡Zp¡, ìeyÐ¾$dL$p¡Zp¡ A_¡ A„s:L$p¡Zp¡ `f d|L$u_¡ kdp„sf 
f¡Mp_p M|Zp_p NyZ^dp£ QL$pkp¡.‎



15

b¡ f¡MpAp¡ Å¡ kdp„sf lp¡e sp¡ s¡_u R>¡qv$L$p\u b_sp k„NsL$p¡Zp¡ A¡L$ê$` lp¡e R>¡, ìeyÐ¾$dL$p¡Zp¡ A¡L$ê$` ‎lp¡e 

R>¡ A_¡ A„s: L$p¡Zp¡ `|fL$ lp¡e R>¡. Ap NyZ^dp£ Ap`Z¡ L©$rsÜpfp s`pku Å¡ep. lh¡ s¡ NyZ^dp£ Ap`Z¡ ‎kprbs 

L$fuiy„.‎ Ap NyZ^dp£ kprbs L$fhp ey[¼gX¡$ Ap`¡gu `|h®^pfZp_p¡ D`ep¡N L$fuiy„‎.

b¡ f¡Mp A_¡ s¡_u R>¡qv$L$p\u s¥epf \sp„ A¡L$ bpSy>_p„ A„s: L$p¡Zp¡_p¡ kfhpmp¡ b¡ L$pV$L$p¡Z L$fsp„ Ap¡R>p¡ \pe 

‎sp¡ s¡ b¡ f¡MpAp¡ s¡ S> qv$ipdp„ g„bphsp„ `fõ`f R>¡v¡$ R>¡.‎

  A„s:L$p¡Z_p¡ âd¡e‎ ‎ (Interior angle theorem)

âd¡e‎	 ः	 b¡ kdp„sf f¡MpAp¡_¡ A¡L$ R>¡qv$L$p R>¡v¡$ sp¡ L$p¡C`Z A¡L$ bpSy> b_sp¡ A„s:L$p¡Z `fõ`f `|fL$L$p¡Z lp¡e 
‎R>¡.‎

`n	 ः	 f¡Mp l ॥ f¡Mp m A_¡‎ s¡_u R>¡qv$L$p f¡Mp n R>¡.

		  s¡\u ApL©$rsdp„ Ap`¡gp dyS>b Ða, Ðb 

		  A_¡  Ðc, Ðd A¡ A„s:L$p¡Z b_¡ R>¡.‎

kpÝe	 ः	 Ða + Ðb = 180°
		  Ðd + Ðc = 180°
kprbsu 	ः	 Ða A_¡ Ðb ‎_p dp`p¡_p kfhpmp dpV¡$_u ÓZ i¼esp R>¡.‎

		  (i) Ða + Ðb < 180° (ii) Ða + Ðb > 180° (iii) Ða + Ðb = 180°
		  Ap `¥L$u (i) Ða + Ðb < 180° _¡ kÐe dp_uA¡.‎

		  f¡Mp l A_¡ f¡Mp m _¡ Ða A_¡‎ Ðb R>¡qv$L$p_u S>¡ bpSy>dp„ R>¡ s¡ qv$ip_¡ g„bphhpdp„ Aph¡ sp¡ 		
		  `fõ`f R>¡v¡$ R>¡. ...(ey[¼gX$_u `|h®^pfZp ‎dyS>b)‎.

		  `f„sy f¡Mp l A_¡‎ f¡Mp m A¡ kdp„sf f¡Mp R>¡.‎ ..........`n

		  \ Ða + Ðb < 180° Ap Ai¼e R>¡. . . . . . . . . .(I)

		  lh¡ Ða + Ðb > 180° s¡ kÐe dp_uA¡.‎ 

		  \ Ða + Ðb >180° 
		  `f„sy Ða + Ðd = 180° 
		  A_¡‎ Ðc + Ðb = 180° . . . . . kyf¡M M|ZpAp¡_u Å¡X$‎

		  \ Ða + Ðd + Ðb + Ðc = 180° +180° = 360°
		  \Ðc + Ðd = 360° - (Ða + Ðb) 

		  Å¡ Ða + Ðb >180° lp¡e sp¡  [360°  - (Ða + Ðb)] < 180°
		  \Ðc + Ðd < 180°

a
bc
d m

n

l

ApL©$rs 2.2
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		  \ s¡S> âdpZ¡ Ðc A_¡‎ Ðd R>¡qv$L$p_u S>¡ bpSy>dp„ R>¡ s¡ qv$ip_¡ g„bphsp 
		  f¡Mp l A_¡‎ f¡Mp m _¡ `fõ`f R>¡v¡$ R>¡.‎

		  \Ðc + Ðd < 180 Ap Ai¼e. 
		  A¡V$g¡ S> Ða + Ðb >180° Ap Ai¼e. ...... (II)
		  \ Ða + Ðb = 180° Ap A¡L$S> i¼esp bpL$u fl¡ R>¡.‎ ......(I) A_¡ (II) `f\u

		  \ Ða + Ðb = 180° s¡d S>‎ Ðc + Ðd = 180°
		  Ýep_dp„ fpMp¡ L¡$, Ap kprbsudp„ Ap`Z¡ Ða + Ðb >180° , Ða + Ðb <180° Ap bÞ_¡_u 
		  i¼esp rhk„Ns lp¡hp\u Ýep_dp„ g¡hpdp„ Aphsu ‎ _\u A¡V$g¡ L¡$ Ap A¡L$ AâÐen kprbsu R>¡.‎

k„NsL$p¡Z_p¡ A_¡ ìeyÐ¾$dL$p¡Z_p¡ NyZ^d® (Corresponding angle and alternate angle theorem)

âd¡e‎	 ः	 b¡ kdp„sf f¡MpAp¡_¡ A¡L$ R>¡qv$L$p R>¡v¡$ sp¡ b_sp k„Ns M|Zp_u Å¡X$_p M|ZpAp¡_p dp` A¡L$ê$` lp¡e 
‎R>¡.‎ 

`n	 ः	 f¡Mp l  || f¡Mp m _u
		  f¡Mp n R>¡qv$L$p R>¡.‎

kpÝe	 ः	 Ða = Ðb 

kprbsu	ः	 Ða + Ðc = 180° . . . . . .  (I) kyf¡MM|ZpAp¡‎_u Å¡X$ ‎

	   	Ðb + Ðc = 180° . . . . . . (II) f¡Mp_u kdp„sf lp¡hp_u A„s:L$p¡Z L$kp¡V$u\u

	   	Ða + Ðc = Ðb + Ðc . . . rh^p_‎ (I) A_¡ (II) `f\u

	    \ Ða = Ðb

âd¡e‎	 ः	 b¡ kdp„sf f¡MpAp¡_¡ A¡L$ R>¡qv$L$p R>¡v¡$ sp¡ b_sp ìeyÐ¾$d M|Zp_u Å¡X$_p M|ZpAp¡_p dp` A¡L$ê$` lp¡e 
		‎  R>¡.‎

`n	 ः	 f¡Mp l  ||  f¡Mp m _u

		  f¡Mp n R>¡qv$L$p R>¡.‎

kpÝe	 ः	 Ðd = Ðb 

kprbsu	ः	 Ðd + Ðc = 180° . . . . . . . . (I) kyf¡MM|ZpAp¡‎_u Å¡X$

	   	Ðc + Ðb = 180° . . . . . . . . (II) f¡Mp_u kdp„sf lp¡hp_u A„s:L$p¡Z L$kp¡V$u\u

	   	Ðd + Ðc = Ðc + Ðb . . . . . . . . rh^p_‎ (I) A_¡ (II) `f\u

	    \ Ðd = Ðb

a

b
c

m

n

l

ApL©$rs 2.3

b
cd

m

n

l

ApL©$rs 2.4
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P
H

K
GM S

D
R 85°

ApL©$rs 2.5

1.	 ApL©$rs 2.5 dp„, f¡Mp RP || f¡Mp MS A_¡ f¡Mp DK 
	 s¡d_u R>¡qv$L$p R>¡.  ÐDHP = 85° 
	 sp¡ _uQ¡_p M|Zp_p dp` ip¡^p¡.‎
	 (i) ÐRHD		  (ii) ÐPHG
	 (iii) ÐHGS		  (iv) ÐMGK

2.	 ApL©$rs 2.6 Sy>Ap¡. s¡dp„  f¡Mp  p || f¡Mp q A_¡‎ 
	 f¡Mp l  A_¡  f¡Mp m  Ap s¡d_u R>¡qv$L$p R>¡.  
	 ApL©$rsdp„ L¡$V$gpL$ M|ZpAp¡_p dp` v$ip®h¡g R>¡.‎ 
	 Ap `f\u Ða, Ðb, Ðc, Ðd _p dp` 
	 ip¡^p¡.‎

4*.	 ApL©$rs 2.8 dp„, ÐPQR A_¡‎ ÐXYZ  
‎_u bpSy>Ap¡ `fõ`f kdp„sf R>¡.‎  

	 sp¡ kprbs L$fp¡ L¡$, 	ÐPQR @ ÐXYZ

ApL©$rs 2.7

a
b

pn

m

l45°

c

ApL©$rs 2.8

P

Q
R

X

Y
Z

ApL©$rs 2.6

p

a

l

m

q

b

c d

110°

115°

3.	 ApL©$rs 2.7 dp„, f¡Mp  l || f¡Mp m A_¡ 
	 f¡Mp n || f¡Mp p  R>¡. Ap`¡gu dprlsu `f\u‎	
	 Ða, Ðb, Ðc _p dp` ip¡^p¡.‎

dlphfpk„N°l‎  2.1
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ÅZu gCA¡.‎

kdp„sf f¡Mp_p NyZ^d®_p¡ D`ep¡N

	 kdp„sf f¡MpAp¡ A_¡ s¡_u R>¡qv$L$p hX¡$ b_sp NyZ^d®_p¡ D`ep¡N L$fu_¡ rÓL$p¡Z_p¡ ‎A¡L$ NyZ^d® kprbs 
L$fuA¡.  

âd¡e‎ ः L$p¡C`Z rÓL$p¡Z_p b^p M|ZpAp¡_p dp`_p¡ kfhpmp¡ 180° \pe R>¡. ‎

`n ः  D ABC L$p¡C`Z A¡L$ rÓL$p¡Z R>¡. ‎ 

kpÝe ः ÐABC + ÐACB + ÐBAC = 180°

fQ_p‎ ः  tbvy$ A dp„\u f¡M BC _¡  kdp„sf f¡Mp l v$p¡fp¡.‎
	 s¡_p  `f tbvy$ P A_¡  Q A¡hu fus¡ ëep¡ L¡$‎‎, P-A-Q

kprbsu ः f¡Mp PQ úú  f¡M BC A_¡ f¡M AB s¡d_u R>¡qv$L$p R>¡.

	 \ ÐABC = ÐPAB.......(ìeyÐ¾$dL$p¡Z).....I

	 f¡Mp PQúú  f¡M BC A_¡ f¡M AC R>¡qv$L$p R>¡. 

	 \ ÐACB = ÐQAC.......(ìeyÐ¾$dL$p¡Z).....II

	 rh^p_‎ I A_¡  II `f\u, 

	  ÐABC + ÐACB = ÐPAB + ÐQAC . . . III

	 kduL$fZ III _u bß¡ bpSy> ÐBAC Dd¡fsp„.

ÐABC + ÐACB  + ÐBAC = ÐPAB + ÐQAC + ÐBAC

				       = ÐPAB + ÐBAC + ÐQAC

				       = ÐPAC + ÐQAC  ...(ÐPAB + ÐBAC = ÐPAC)		
		                  	       	    = 180°		  ...(kyf¡M M|Zp_u Å¡X$‎)

		  A¡V$g¡, rÓL$p¡Z_p ÓZ¡ M|ZpAp¡_p dp`_p¡ kfhpmp¡ 180° \pe R>¡.‎ 

A

B C
ApL©$rs 2.10

A

B C

P Q

ApL©$rs 2.11

5.	 ApL©$rs 2.9 dp„, f¡Mp ABúú f¡Mp CD A_¡‎ 	
	 f¡Mp PQ s¡d_u R>¡qv$L$p R>¡. ApL©$rsdp„ Ap`¡gp 
	 M|ZpAp¡_p dp` `f\u _uQ¡_p M|ZpAp¡_p dp` 
	 ip¡^p¡.‎ 
	 (i) ÐART 	 (ii) ÐCTQ 
	 (iii) ÐDTQ 	 (iv) ÐPRB

ApL©$rs 2.9

A B

C D

P
R

T

Q

105°

l
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m

l

ApL©$rs 2.12

Qpgp¡, QQp® L$fuA¡.

bpSy>_u ApL©$rsdp„ ‎f¡Mp l A_¡ f¡Mp m `fõ`f kdp„sf R>¡ L¡$?  
s¡ L¡$hu fus¡ _½$u L$fip¡?‎ 

ÅZu gCA¡.‎

   f¡MpAp¡ kdp„sf lp¡hp_u L$kp¡V$uAp¡‎ (Tests for parallel lines)

	 b¡ f¡Mp A_¡ s¡_u R>¡qv$L$p_¡ gu^¡ b_sp M|ZpAp¡ `f\u Ap`Z¡ s¡ b¡ f¡MpAp¡ kdp„sf R>¡ L¡$ ‎_l]‎ s¡ _½$u 
L$fuA¡.‎

‎(1) R>¡qv$L$p_u A¡L$ S> bpSy>A¡ Aph¡gp„ A„s:L$p¡Zp¡_u Å¡X$u `|fL$ lp¡e sp¡ s¡ f¡MpAp¡ kdp„sf lp¡e.‎
‎(2) ìeyÐ¾$dL$p¡Zp¡_u A¡L$ Å¡X$ A¡L$ê$` lp¡e Ðepf¡ s¡ f¡MpAp¡ kdp„sf lp¡e R>¡.‎
‎(3) k„NsL$p¡Zp¡_u A¡L$ Å¡X$ A¡L$ê$` lp¡e Ðepf¡ s¡ f¡MpAp¡ kdp„sf lp¡e R>¡.‎ 

kdp„sf f¡Mp_u A„s:L$p¡Z L$kp¡V$u ‎ (Interior angles test)

âd¡e‎	 ः	 b¡ rcß f¡Mp_¡ A¡L$ R>¡qv$L$p R>¡v¡$ Ðepf¡ R>¡qv$L$p_u A¡L$ bpSy>A¡ b_sp A„s: L$p¡Zp¡_p¡ kfhpmp¡ 180° 	
		  \pe sp¡ s¡ b¡ ‎f¡Mp kdp„sf lp¡e R>¡.‎

`n	 ः	 f¡Mp AB A_¡ f¡Mp CD _u f¡Mp XY R>¡qv$L$p R>¡. 
		  ÐBPQ + ÐPQD = 180°
kpÝe	 ः 	 f¡Mp AB || f¡Mp CD

kprbsu	 ः	 Ap dpV¡$ Ap`Z¡ `fp¡n kprbsu hp`fuiy„. 
	   	 kpÝe_„y rh^p_ Mp¡Vy$„ R>¡ A¡d dp_uiy„. 

		  \ f¡Mp AB A_¡  f¡Mp CD kdp„sf _\u

		  s¡ kÐe dp_uA¡.‎ ‎  

		  ^pfp¡L¡$, ‎f¡Mp AB A_¡ f¡Mp CD tbvy$ T dp„ R>¡v¡$ R>¡.‎

		  s¡\u D PQT s¥epf \ep¡.‎ ‎

		  ÐTPQ + ÐPQT + ÐPTQ = 180° . . . . . . rÓL$p¡Z_p M|ZpAp¡_p¡ kfhpmp¡‎

		  `f„syÐTPQ + ÐPQT = 180° Ap`¡gy„ R>¡.‎. . . . . `n

		  A\p®s¹ rÓL$p¡Z_p b¡ M|Zp_p¡ kfhpmp¡ 180° \pe R>¡.‎ ‎ ‎

		  `Z rÓL$p¡Z_p ÓZ M|Zp_p¡ kfhpmp¡ 180° lp¡e R>¡.‎

		  \ ÐPTQ = 0° \pe.‎

A
B

C

P

Q

X

Y

T
D

ApL©$rs 2.14

ApL©$rs 2.13

A B

C

P

Q
D

X

Y
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	 \ PT A_¡ QT Ap f¡Mp A¡V$g¡ S> f¡Mp AB A_¡‎ f¡Mp CD  R>¡ S>¡‎ rcß _\u. 
	 `f„sy Ap`Z_¡ f¡Mp AB A_¡ f¡Mp CD rcß f¡MpAp¡ R>¡ s¡ `ndp„ Ap`¡gy„ R>¡.‎
	 Ap\u `n kp\¡ rhk„Nsu dm¡ R>¡.‎
	 \ Ap`Zu dpÞesp Mp¡V$u R>¡.‎ A¡V$g¡ f¡Mp AB A_¡ f¡Mp CD kdp„sf R>¡.‎
	 Ap `f\u, b¡ rcß f¡MpAp¡_¡ A¡L$ R>¡qv$L$p R>¡v¡$ Ðepf¡ R>¡qv$L$p_u A¡L$ bpSy>A¡ b_sp A„s: L$p¡Zp¡_u Å¡X$ 
	 `|fL$ ‎lp¡e sp¡, s¡ f¡MpAp¡ kdp„sf R>¡ A¡d kprbs \pe R>¡, Ap NyZ^d®_¡ kdp„sf f¡Mp_u A„s:L$p¡Z 
	 L$kp¡V$u L$l¡hpe R>¡. ‎
	 Ap L$kp¡V$u_p¡ Ap^pf gC_¡ bpL$u_u b¡ L$kp¡V$u_¡ kprbs L$fuA¡.‎

ìeyÐ¾$dL$p¡Z L$kp¡V$u ‎(Alternate angles test)

âd¡e‎	 ः	 b¡ f¡Mp_¡ A¡L$ R>¡qv$L$p R>¡v¡$ Ðepf¡ b_sp ìeyÐ¾$dL$p¡Zp¡_u A¡L$ Å¡X$ A¡L$ê$` lp¡e sp¡ s¡ f¡Mp kdp„sf lp¡e 
		  R>¡.‎
`n	 ः	 f¡Mp l A_¡ f¡Mp m _u R>¡qv$L$p f¡Mp n  R>¡.
		  Ða A_¡ Ðb ìeyÐ¾$dL$p¡Z_u A¡L$ Å¡X$ A¡L$ê$` R>¡.‎
		  \ Ða = Ðb
kpÝe	 ः	 f¡Mp  l || f¡Mp m
kprbsu 	 ः 	 Ða + Ðc = 180°  . . . . . kyf¡MM|Zp_u Å¡X$‎
		  Ða = Ðb . . . . . . . . . . `n
		  \ Ðb + Ðc = 180°
		  ‎̀ f„sy Ðb A_¡ Ðc sp¡ R>¡qv$L$p_u A¡L$ bpSy>A¡ b_sp A„s:L$p¡Zp¡ R>¡. ‎
		  \ f¡Mp l || f¡Mp m . . . . . . . kdp„sf f¡Mp_u A„s:L$p¡Z L$kp¡V$u `f\u.
		  Ap NyZ^d®_¡ kdp„sf f¡Mp_u ìeyÐ¾$d L$p¡Z L$kp¡V$u L$l¡hpe.‎

k„NsL$p¡Z L$kp¡V$u ‎(Corresponding angles Test)

âd¡e‎	 ः	 b¡ f¡Mp_¡ A¡L$ R>¡qv$L$p R>¡v¡$ Ðepf¡ b_sp k„Ns L$p¡Z_u A¡L$ Å¡X$ A¡L$ê$` lp¡e sp¡ s¡ b¡ f¡Mp kdp„sf 
		  lp¡e ‎R>¡.‎
`n	 ः	 f¡Mp l  A_¡ f¡Mp m _u R>¡qv$L$p f¡Mp n R>¡.‎
		  Ða A_¡ Ðb k„NsL$p¡Zp¡_u Å¡X$ R>¡.‎
		  \ Ða = Ðb
kpÝe	 ः	  f¡Mp l || f¡Mp m
kprbsu	 ः 	 Ða + Ðc = 180° . . . . . . . . kyf¡M M|Zp_u Å¡X$
		  Ða = Ðb . . . . . . . . . . . . . `n
		  \ Ðb + Ðc = 180°
		  A¡V$g¡ L¡$,‎ R>¡qv$L$p_u A¡L$ bpSy>_p A„s:L$p¡Zp¡ `|fL$ L$p¡Z R>¡.‎
		  \ f¡Mp  l || f¡Mp m . . . . . . . A„s:L$p¡Z L$kp¡V$u\u
		  Ap NyZ^d®_¡ kdp„sf f¡Mp_u k„NsL$p¡Z L$kp¡V$u L$l¡hpe.‎

a

b

c

m

n

l

ApL©$rs 2.16

a

b

c

m

n

l

ApL©$rs 2.15
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a

b
m

n

l

ApL©$rs 2.19

m

n

x
y

l

ApL©$rs 2.18

ApL©$rs 2.20

m n

ab K

x y

l

D`âd¡e‎‎ I	 Å¡ A¡L$ f¡Mp s¡ kdsgdp„ Aph¡gu b¡ f¡MpAp¡_¡ g„b lp¡e sp¡ s¡ b¡ f¡MpAp¡ `fõ`f_¡ kdp„sf lp¡e R>¡.‎

`n	 ः	 f¡Mp n ^ f¡Mp l A_¡‎ f¡Mp n ^ f¡Mp m
kpÝe	 ः	 f¡Mp l || f¡Mp m
kprbsu	 ः	 f¡Mp n ^ f¡Mp l A_¡ f¡Mp n ^ f¡Mp m Ap`¡gy„ R>¡.‎

		  \  Ða = Ðc = 90° 
		  Ða A_¡ Ðc s¡ f¡Mp l A_¡ f¡Mp m _u 

		  n R>¡qv$L$p\u b_sp¡ k„Ns L$p¡Z R>¡.‎
		  \ f¡Mp l || f¡Mp m    . . . . kdp„sf f¡Mp_u A„s:L$p¡Z L$kp¡V$u `f\u ‎ ‎

D`âd¡e‎ II	 Å¡ A¡L$ kdsgdp„ b¡ f¡Mp s¡ S> kdsgdp„ Aph¡gu ÓuÆ f¡Mp_¡ kdp„sf lp¡e sp¡ s¡ b¡ f¡Mp `fõ`f 
kdp„sf lp¡e R>¡ A¡d kprbs L$fp¡.‎

dlphfpk„N°l‎ 2.2

ApL©$rs 2.17

m

l

n

a

c

1.  ApL©$rs 2.18  dp„ y = 108° A_¡‎ x = 71° 
      sp¡ f¡Mp m A_¡ f¡Mp n kdp„sf \i¡ L¡$?
      kL$pfZ gMp¡‎.

2.  ApL©$rs 2.19 dp„ Å¡‎ Ða @ Ðb sp¡ 
	 kprbs L$fp¡ L¡$, f¡Mp l || f¡Mp m

3.  ApL©$rs 2.20 dp„ Å¡‎ Ða @ Ðb A_¡‎
	 Ðx @ Ðy sp¡ kprbs L$fp¡ L¡$, f¡Mp l || f¡Mp n

4.  ApL©$rs 2.21 dp„ Å¡‎ qL$fZ BA || qL$fZ DE,  
ÐC = 50° A_¡‎ ÐD = 100°, sp¡ ÐABC _y„ dp` 
ip¡^p¡. 

(k|Q_p ः tbvy$ C dp„\u f¡Mp ‎ AB _¡ kdp„sf f¡Mp v$p¡fp¡.‎)	

A B

C

ED

ApL©$rs 2.21

100°

50°
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5.								        ApL©$rs 2.22  dp„ qL$fZ AE || qL$fZ BD, 
	 qL$fZ AF  A¡ ÐEAB _p¡ A_¡‎ qL$fZ BC A¡ 

ÐABD _¡ vy$cpS>L$ R>¡. sp¡ kprbs L$fp¡ L¡$, 
f¡Mp AF || f¡Mp BC

A B
P

E

C DQ

RS

F

ApL©$rs 2.23

ApL©$rs 2.22

A

xx

yy
B

C

E
F

D

k„L$uZ® âï_k„N°l ‎2

1.	   _uQ¡_p v$f¡L$ âñ_p DÑf_p¡ kpQp¡ `ep®e ip¡^p¡.‎

	 (i)	 b¡ kdp„sf f¡Mp_¡ A¡L$ R>¡qv$L$p R>¡v¡$ sp¡ R>¡qv$L$p_u A¡L$ S> bpSy>_p A„s: L$p¡Zp¡_p¡ kfhpmp¡ ............ 
		   lp¡e R>¡.‎
		  (A) 0° 	 (B) 90° 	 (C) 180° 	 (D) 360°
	 (ii)	 b¡ f¡Mp A¡L$ R>¡qv$L$p_¡ R>¡v¡$ Ðepf¡ ................. M|Zp s¥epf \pe R>¡.‎
		  (A) 2     	 (B) 4     	 (C) 8     	 (D) 16
	 (iii)	b¡ kdp„sf f¡Mp_¡ A¡L$ R>¡qv$L$p R>¡v¡$ Ðepf¡ b_sp M|ZpAp¡ `¥L$u A¡L$ M|Zp_y„ dp` 40° \pe R>¡ sp¡ s¡_¡ 

k„Ns ‎L$p¡Zp¡_y„ dp` .................... lp¡e R>¡.‎

		  (A) 40° 	 (B) 140° 	 (C) 50° 	 (D) 180°
	 (iv)	D ABC dp„ ÐA = 76°, ÐB = 48°, sp¡ ÐC _y„ dp`  ................. R>¡.
		  (A) 66°	 (B) 56°	 (C) 124°	 (D) 28°
	 (v)	 b¡ kdp„sf f¡Mp_¡ A¡L$ R>¡qv$L$p R>¡v¡$ Ðepf¡ b_sp ìeyÐ¾$dL$p¡Z_u Å¡X$dp„_p A¡L$ M|Zp_y„ dp` 75° lp¡e 

sp¡ ‎buÅ M|Zp_y„ dp`  .................... lp¡e R>¡.‎
		  (A) 105°	 (B) 15° 	 (C) 75° 	 (D) 45°
2*.	 qL$fZ PQ A_¡‎ qL$fZ PR `fõ`f g„b R>¡. tbvy$ B A¡ ÐQPR _p„ Ap„sfcpNdp„ A_¡ tbvy$ A A¡ 

ÐRPQ _p ‎brlcp®Ndp„ R>¡. qL$fZ PB  A_¡‎ qL$fZ PA `fõ`f g„b R>¡. Ap dprlsu `f\u ApL©$rs v$p¡fp¡  
A_¡ _uQ¡_p M|Zp_u ‎Å¡X$uAp¡ gMp¡.

		  (i) L$p¡qV$L$p¡Zp¡ 	 (ii) `|fL$L$p¡Zp¡	   (iii) A¡L$ê$` M|Zp‎

6. 	 f¡Mp AB A_¡ f¡Mp CD _¡, f¡Mp EF A_y¾$d¡ P 
A_¡ Q tbvy$dp R>¡v¡$ R>¡. qL$fZ PR A_¡ qL$fZ 
QS kdp„sf qL$fZp¡ R>¡ S>¡ A_y¾$d¡  ÐBPQ A_¡   
ÐPQC _p vy$cpS>L$p¡ R>¡. sp¡ kprbs L$fp¡ L¡$,  
f¡Mp AB || f¡Mp CD
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m

x

y

l

ApL©$rs 2.24
50°

130°

ApL©$rs 2.25

Q

P

A B

C D

E F
z

x
y

4. ApL©$rs 2.24 dp„ v$ip®ìep dyS>b M|Zp_p¡ dp`
`f\u Ðx A_¡‎ Ðy _p dp` ip¡^p¡ A_¡ kprbs
L$fp¡ L¡$, f¡Mp l || f¡Mp m

5. f¡Mp AB || f¡Mp CD || f¡Mp EF A_¡‎ s¡d_u
R>¡qv$L$p f¡Mp QP R>¡. Å¡‎ y ः z = 3 ः 7 sp¡ x _u
qL„$ds ip¡^p¡.‎ (ApL©$rs 2.25 Sy>Ap¡‎.)

6. ApL©$rs 2.26 dp„ Å¡‎ f¡Mp q || f¡Mp r
f¡Mp p R>¡qv$L$p R>¡ A_¡‎ Å¡ a = 80° sp¡  f  A_¡
g _u  qL„$ds ip¡^p¡‎.

7. ApL©$rs 2.27 dp„ Å¡‎ f¡Mp AB || f¡Mp CF
A_¡‎ f¡Mp BC || f¡Mp ED sp¡ kprbs L$fp¡ L¡$,
ÐABC = ÐFDE.

ApL©$rs 2.27

D

A

B

E
F

P

C

ApL©$rs 2.26

a

p

qd

r

c
ef

g h

b

3. Å¡ A¡L$pv$ f¡Mp A¡L$ kdsgdp„_u b¡ kdp„sf f¡MpAp¡ `¥L$u A¡L$ f¡Mp_¡ g„b lp¡e sp¡ s¡ buÆ f¡Mp_¡ `Z g„b
‎lp¡e R>¡ s¡ kprbs L$fp¡.

8. ApL©$rs 2.28  dp„ f¡Mp AB || f¡Mp CD A_¡
f¡Mp PS s¡_u R>¡qv$L$p R>¡. qL$fZ QX, qL$fZ QY,  
qL$fZ RX, qL$fZ RY M|Zp_p ‎vy$cpS>L$p¡‎ R>¡ sp¡  
bsphp¡ L¡$, ¨ QXRY g„bQp¡fk R>¡.

DR

S

C

BA
X Y

Q
P

ApL©$rs 2.28

qqq
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3	 rÓL$p¡Z

ÅZu gCA¡.‎

  rÓL$p¡Z_p A„s:kçdyML$p¡Z_p¡ âd¡e ‎ (Theorem of remote interior angles of a triangle)

âd¡e‎	 ः	 rÓL$p¡Z_p brlóL$p¡Z_y„ dp` s¡_p A„s: kçdyML$p¡Z_p dp`_p kfhpmp S>¡V$gy„ lp¡e R>¡.‎

`n	 ः	 D PQR _p¡ ÐPRS  brlóL$p¡Z R>¡.

kpÝe	 ः	 ÐPRS = ÐPQR + ÐQPR	
kprbsu	 ः	 rÓL$p¡Z_p ÓZ¡e A„s: L$p¡Zp¡_p¡ kfhpmp¡ 180° lp¡e R>¡. 

		 \ ÐPQR + ÐQPR + ÐPRQ = 180°---(I)
		  ÐPRQ + ÐPRS  = 180°---(II). . . . (kyf¡M Å¡X$_p M|Zp)

\ rh^p_‎  I A_¡  II  `f\u—,
		 ÐPQR +  ÐQPR + ÐPRQ = ÐPRQ + ÐPRS 

\ ÐPQR +  ÐQPR = ÐPRS ---------( ÐPRQ _p¡ gp¡` L$fsp„) 
\ L$p¡C`Z rÓL$p¡Z_p brlóL$p¡Z_y„ dp` s¡_p A„s: kçdyML$p¡Z_p dp`_p kfhpmp¡ S>¡V$gy„ lp¡e R>¡.

• rÓL$p¡Z_p A„s:kçdyML$p¡Z_p¡  âd¡e
• rÓL$p¡Z_u A¡¡L$ê$`sp
• kdqÜcyS> rÓL$p¡Z_p¡ `°d¡e
• 30°- 60°- 90° dp`_p

rÓL$p¡Z_p¡ NyZ^d®
• rÓL$p¡Z_u dÝeNp

• L$pV$L$p¡Z rÓL$p¡Zdp„ L$Z® `f v$p¡f¡gu
dÝeNp_p¡ NyZ^d®

• g„bvy$cpS>L$_p¡ âd¡e
• M|Zp_p vy$cpS>L$‎_p¡ âd¡e
• rÓL$p¡Z_u kê$`sp

P

Q R T
ApL©$rs 3.1

P

Q SR

ApL©$rs 3.2

 L©$rs	
A¡L$ ÅX$p L$pX®$ ̀ ¡`f ̀ f L$p¡C`Z dp`_p¡ D PQR v$p¡fp¡. ApL©$rsdp„ v$ip®ìep âdpZ¡ qL$fZ QR ̀ f T tbvy$

gp¡. ‎f„Nu_ ÅX$p L$pX®$ `¡`f dp„\u ÐP A_¡ ÐQ _p M|Zp_p dp`_p Vy$L$X$p L$p`p¡. s¡ Vy$L$X$p ÐPRT _¡ `|Z® ìep`¡
R>¡ s¡ Sy>Ap¡.‎

Qpgp¡ iuMuA¡.
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SRQ

P

ApL©$rs 3.3

ApL©$rs 3.4

P

Q R S
20°

30°

40°

T

rhQpf L$fuA¡.

ApL©$rs 3.3 dp„  tbvy$ R dp„\u f¡M PQ _¡ kdp„sf f¡Mp v$p¡fu_¡ Ap S> âd¡e_u Sy>v$u fus¡ kprbsu Ap`u ‎iL$pe L¡$?‎

ÅZu gCA¡.‎

  rÓL$p¡Z_p brlóL$p¡Z_p¡ âd¡e(NyZ^d®)‎ (Property of an exterior angle of triangle)

 a A_¡‎ b Ap b¡ k„¿ep_p¡ kfhpmp¡  (a + b) Ap a L$fsp dp¡V$p¡ lp¡e R>¡ A_¡  b L$fsp„ `Z dp¡V$p¡S> lp¡e R>¡‎.
	 A¡V$g¡ a + b > a, a + b > b
	 Ap_p¡ D`ep¡N L$fu_¡ rÓL$p¡Z_p brlóL$p¡Z_p¡
	 NyZ^d® _uQ¡ âdpZ¡ dm¡ R>¡.
	 D PQR dp„ ÐPRS brlóL$p¡Z lp¡e sp¡ ‎
	 ÐPRS > ÐP , ÐPRS > ÐQ
	 \ rÓL$p¡Z_p brlóL$p¡Z_y„ dp` s¡_p v$f¡L$ A„s:kçdyML$p¡Z L$fsp„ dp¡Vy„$ lp¡e R>¡.‎

NZ¡gp„ Dv$plfZp¡‎ :

Dv$p.(1) A¡L$ rÓL$p¡Z_p M|Zp_p dp`_p¡ NyZp¡Ñf 5 ः 6 ः 7 R>¡ sp¡ s¡_p ÓZ¡e M|Zp_p dp` ip¡^p¡.‎
DL¡$g	 ः	 ‎̂ pfp¡L¡$, ‎ ÓZ¡e M|Zp_p dp` 5x, 6x, 7x R>¡.‎
		  5x + 6x + 7x = 180°
			     	 18x = 180°
			       	    x = 10°
		  5x = 5 ´ 10 = 50°,      6x = 6 ´ 10 = 60°,      7x = 7 ´ 10 = 70°
		  rÓL$p¡Z_p M|ZpAp¡_p dp` A_y¾$d¡ 50°, 60°, 70°  R>¡.‎

Dv$p.(2) bpSy>_u ApL©$rs 3.4 _y„ r_qfnZ L$fu_¡ ÐPRS A_¡ ÐRTS _p dp` ip¡^p¡.‎

DL¡$g	 ः	 D PQR _p¡ ÐPRS brlóL$p¡Z R>¡.‎

		  A„s:kçdyML$p¡Z_p âd¡e `f\u,

		  ÐPRS = ÐPQR + ÐQPR
			         = 40° + 30°
	 	 ÐPRS = 70°
	 	 D RTS dp„

		   ÐTRS + ÐRTS + ÐTSR  =  ........ rÓL$p¡Z_p ÓZ¡e M|Zp_p dp`_p¡ kfhpmp¡ ‎ 
			   \  + ÐRTS +  = 180° 
				      \ ÐRTS + 90°  = 180° 
					        \ ÐRTS =  
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Dv$p.(3)		  kprbs L$fp¡ L¡$, rÓL$p¡Z_u bpSy>Ap¡ A¡L$ S> qv$ipdp„ g„bphhp\u b_sp„ brlóL$p¡Z_p dp`_p¡ kfhpmp¡ 
‎‎ 360° \pe R>¡.‎

`n	 ः	 ÐPAB, ÐQBC  A_¡ ÐACR  A¡

		  D ABC _p brlóL$p¡Z R>¡.‎

kpÝe	 ः	 ÐPAB + ÐQBC + ÐACR = 360° .
kprbsu	 ः	 Ap kprbsu b¡ fus¡ Ap`u iL$pe R>¡.‎

		  fus I
		  D ABC dp„ Å¡‎ ÐPAB Ap brlóL$p¡Z 

		  Ýep_dp„ g¡sp„ ÐABC A_¡ ÐACB s¡_p kçdyML$p¡Zp¡ R>¡, A¡V$g¡

			      ÐBAP = ÐABC + ÐACB ---- (I)
	 	 s¡dS> ÐACR = ÐABC + ÐBAC ---- (II) . . . . A„s:kçdyML$p¡Z_p¡ âd¡e A_ykpf
	 	 A_¡ ÐCBQ = ÐBAC + ÐACB ---- (III)
		  rh^p_‎ (I), (II), (III) _u bß¡ bpSy>_p¡ kfhpmp¡ L$fsp„,‎ 
	 	 ÐBAP + ÐACR + ÐCBQ 
				    = ÐABC + ÐACB + ÐABC  + ÐBAC + ÐBAC + ÐACB  
				    = 2ÐABC + 2ÐACB + 2ÐBAC
				    = 2(ÐABC + ÐACB + ÐBAC)
				    = 2 ´ 180°  . . . . . (rÓL$p¡Z_p A„s:L$p¡Zp¡_p¡ kfhpmp¡‎)
				    = 360°.

                fus II
		  Ðc + Ðf = 180° . . . . kyf¡M M|Zp_u Å¡X$

		  s¡dS> Ða + Ðd = 180°
		  A_¡ Ðb + Ðe = 180°

		  \ Ðc + Ðf + Ða + Ðd + Ðb + Ðe = 180° ´ 3 = 540°
		  \ Ðf + Ðd + Ðe + (Ða + Ðb + Ðc) = 540°
				      \   Ðf + Ðd + Ðe + 180° = 540°
	 	 	 	 	                \ f + d + e = 540° - 180° 
								                = 360°

ApL©$rs 3.5

A

B
C

P

Q
R

A
P

B
C

d

cb

a

e
f

Q R
ApL©$rs 3.6
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Dv$p. (4)		 ApL©$rs 3.7 dp„ D ABC dp„ ÐB A_¡ ÐC _p vy$cpS>L$ 
		  Å¡ tbvy$ P dp„ R>¡v$sp  lp¡e sp¡, kprbs  L$fp¡ L¡¡¡¡¡¡¡$,‎ 

	 	ÐBPC = 90 + 1
2

 ÐBAC

		  Mpgu S>Áep `|fu kprbsu `|Z® L$fp¡.‎  

kprbsu		  ः	 D ABC dp„, 
			   ÐBAC + ÐABC + ÐACB =  ...... (rÓL$p¡Z_p M|ZpAp¡_p dp`_p¡ kfhpmp¡)‎

	     \	1
2

 ÐBAC + 1
2

 ÐABC + 1
2

 ÐACB = 1
2

 ´  ..... (âÐe¡L$ `v$_¡ 1
2

 hX¡$ NyZsp„‎)

	     \  1
2

 ÐBAC + ÐPBC + ÐPCB = 90° 

	     \	ÐPBC + ÐPCB = 90° - 1
2

 ÐBAC ......(I)

	 	 	 D BPC dp„

	 	 	 ÐBPC + ÐPBC + ÐPCB = 180° ...... (rÓL$p¡Z_p A„s:L$p¡Zp¡_p dp`_p¡ kfhpmp¡)‎

	     \	ÐBPC +  = 180° ...... (rh^p_ ‎I `f\u)

	     		 	 	 \	 ÐBPC = 180° - (90° - 1
2

 ÐBAC)

	      			   		    = 180° - 90° + 1
2

 ÐBAC  

								          = 90°  + 1
2

 ÐBAC

dlphfpk„N°l‎ 3.1

1.	 ApL©$rs 3.8 dp„ D ABC _p¡ ÐACD  
	 brlóL$p¡Z R>¡. ÐB = 40°, ÐA = 70° 
	 sp¡ m ÐACD ip¡^p¡.  

2.	 D PQR dp„ ÐP = 70°, ÐQ = 65° sp¡ ÐR _y„ dp` ip¡^p¡‎.

3.	 rÓL$p¡Z_p ÓZ¡ M|Zp_p dp` x°, (x-20)°, (x-40)° lp¡e sp¡ ÓZ¡ M|Zp_p dp` ip¡^p¡.‎

4.	 rÓL$p¡Z_p ÓZ M|ZpAp¡ `¥L$u A¡L$M|Zp¡ kp¥\u _p_p M|Zp_p bdZp A_¡ buÅ¡ M|Zp¡, kp¥\u _p_p M|Zp_p 

‎dp`\u ÓZNZp¡ R>¡. sp¡ ÓZ¡ M|ZpAp¡_p dp` ip¡^p¡.‎

A

B C D
ApL©$rs 3.8

A

B C

P

ApL©$rs 3.7
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ApL©$rs 3.9

T

z
y
E

N M R
x 140°

100°

5.	 ApL©$rs 3.9  dp„ Ap`¡gp M|ZpAp¡_p dp` 

`f\u x, y, z _u qL„$ds ip¡^p¡.‎ 

100°

70°

a

b c

ApL©$rs 3.12

A B

C D

T

P

Q

ApL©$rs  3.11

ApL©$rs 3.10

R

D

E

A

B

70°

A

40°

6.	 ApL©$rs 3.10 dp„ f¡Mp AB úú f¡Mp DE R>¡.‎ 
Ap`¡gp dp` `f\u ÐDRE A_¡ ÐARE _p 

dp` ip¡^p¡.‎ ‎ 

7.	 D ABC dp„ ÐA A_¡ ÐB  _p¡ vy$cpS>L$ tbvy$ O dp„ R>¡v¡$ R>¡‎. Å¡‎  ÐC = 70° sp¡ ÐAOB  _y„ dp` 
ip¡^p¡.‎  

8.	 ApL©$rs 3.11 dp„ f¡Mp AB úú f¡Mp CD A_¡ 
f¡Mp PQ s¡_u R>¡qv$L$p R>¡. qL$fZ PT A_¡ qL$fZ 
QT A¡ A_y¾$d¡ ÐBPQ A_¡ ÐPQD _p 
vy$cpS>L$ lp¡e sp¡ kprbs L$fp¡ L¡$,‎ 

	 ÐPTQ = 90°

9.	 ApL©$rs 3.12 dp„ Ap`¡gu dprlsu `f\u

	 Ða, Ðb  A_¡ Ðc _p dp` ip¡^p¡.‎ 

ApL©$rs 3.13
E F

GD

M

10*.	 ApL©$rs 3.13 dp„ f¡M DE úú  f¡M GF 		
R>¡‎. qL$fZ EG A_¡ qL$fZ FG A¡ A_y¾$d¡ 

	 ÐDEF A_¡ ÐDFM Ap M|Zp_p	
vy$cpS>L$ R>¡‎ sp¡ kprbs L$fp¡ L¡$,‎

	 (i) ÐDEF = ÐEDF (ii) EF = FG
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ÅZu gCA¡.‎

  rÓL$p¡Z_u A¡L$ê$`sp  (Congruence of triangles)
	 A¡L$ f¡MpM„X$, buÅ f¡MpM„X$ `f b„^b¡ksp¡ lp¡e sp¡ s¡ b¡ f¡MpM„X$ A¡L$ê$` lp¡e R>¡. s¡d S> A¡L$ M|Zp¡ 
‎buÅ M|Zp `f b„^b¡ksp¡ lp¡e sp¡ s¡ b¡ M|Zp A¡L$ê$` lp¡e R>¡. A¡ Ap`Z¡ ÅZuA¡ R>uA¡. s¡ S> ‎âdpZ¡ A¡L$ 
rÓL$p¡Z buÅ rÓL$p¡Z `f b„^b¡ksp¡ lp¡e sp¡ s¡ b¡ rÓL$p¡Z A¡L$ê$` R>¡ A¡d L$l¡hpe. Å¡ D ABC A_¡‎ D PQR  
A¡ A¡L$ê$` lp¡e sp¡ s¡ D ABC @ D PQR A¡d v$ip®hpe.‎

 L©$rs :  L$p¡C`Z dp`_p¡ A¡L$ D ABC `|Ì$p`f L$p`u gp¡.
	 s¡_¡ A¡L$ L$pX®$ `¡`f `f d|L$u s¡_¡ afs¡ `¡[Þkg\u s¡_u ‎ârsL©$rs v$p¡fp¡. Ap rÓL$p¡Z_¡ D A1B1C1  
	 _pd Ap`p¡.
	 lh¡ s¡ `|Ì$p_p rÓL$p¡Z_¡ bpSy>dp„ kfL$phu_¡ s¡_u buÆ ‎ârsL©$rs v$p¡fp¡.‎
	 s¡_¡ D A2B2C2 _pd Ap`p¡. `R>u ApL©$rsdp„ bspìep âdpZ¡ s¡ rÓL$p¡Z_¡ \p¡X$p¡ a¡fhu_¡ buÆ A¡L$ 
	 ârsL©$rs ‎v$p¡fp¡. s¡_¡  D A3B3C3 _pd Ap`p¡. `R>u `|Ì$p_p rÓL$p¡Z_¡ KQL$u_¡ buÆ S>Áep `f d|L$p¡ 	
	 A_¡ s¡_u ârsL©$rs ‎s¥epf L$fp¡. _hp rÓL$p¡Z_¡ D A4B4C4 _pd Ap`p¡.‎
	 lh¡, D A1B1C1, D A2B2C2, D A3B3C3 A_¡‎ D A4B4C4 A¡ v$f¡L$ D ABC _¡ A¡L$ê$` R>¡.
	 A¡ Ýep_dp„ Apìey„ L¡$? L$pfZ L¡$ D ABC A¡ âÐe¡L$_¡ b„^ b¡ksp¡ rÓL$p¡Z R>¡. D A3B3C3 dpV¡$ QL$pkuA¡. 
	 s¡_¡ A¡ fus¡ Å¡X$sp„ ÐA A¡ ÐA3 `f , ÐB A¡ ÐB3 `f A_¡‎ ÐC A¡ ÐC3 `f d|L$uA¡ sp¡ 
	 D ABC @ D A3B3C3  A¡d ‎L$l¡hpe R>¡. 
	 sp¡ AB = A3B3 , BC = B3C3 , CA = C3A3 `Z dmi¡.‎
	 Ap `f\u b¡ rÓL$p¡Zp¡_u A¡L$ê$`sp s`pksp„ s¡_p M|Zp A_¡ bpSy> rhriô$ ¾$d\u A¡V$g¡ L¡$‎ A¡L$ A¡L$ 
	‎ k„Nssp âdpZ¡ gMhp S>ê$fu R>¡. A¡ Ýep_dp„ fpMp¡.‎
	 Å¡ D ABC @ D PQR, sp¡ ÐA = ÐP, ÐB = ÐQ, ÐC = ÐR . . . . (I)
	 A_¡‎ AB = PQ, BC = QR, CA = RP . . . . . . (II) Aphp R> kduL$fZp¡ dmi¡. 
	 A¡V$g¡ L¡$‎ Ap b¡ rÓL$p¡Zp¡dp„\u, M|Zp_u A_¡ bpSy>_u ‎A¡L$ A¡L$k„Nssp âdpZ¡ ÓZ k„Ns M|Zp kfMp 
	 A_¡ ÓZ k„Ns bpSy> kfMu R>¡ A¡hp¡ A\® R>¡.‎ 

ApL©$rs 3.14

A1

A1

A2

A3

A4

B1

B1

B2

B3

B4

C1

C1

C2

C3

C4

A

B C
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	 D`f_p R>A¡ kduL$fZp¡ A¡L$ê$` rÓL$p¡Zp¡ dpV¡$ kÐe R>¡. s¡ dpV¡$ ÓZ rhriô$ kduL$fZp¡ kÐe R>¡ A¡d 

	‎ kdÆA¡ sp¡ R>A¡ R> kduL$fZp¡ kÐe \pe. Ap fus¡‎ b¡ rÓL$p¡Zp¡ A¡L$ê$`‎ L¡$hu fus¡ \pe s¡ kdÆA¡‎.

(1)	 Å¡ A¡L$ A¡L$ k„Nssp\u DABC _p b¡ M|Zp _¡ DPQR _p b¡ M|Zp„ kfMp lp¡e A_¡ s¡ M|ZpAp¡_u 

	 kdprhô$. bpSy> ‎kfMu lp¡e sp¡ s¡ b¡ rÓL$p¡Zp¡ A¡L$ê$` lp¡e R>¡.‎ 

Ap NyZ^d®_¡ M|Zp¡-bpSy>-M|Zp¡ 
L$kp¡V$u L$l¡hpe. V|„$L$dp„ M|bpM| 
L$kp¡V$u A¡d gMpe.‎

(2)	 Å¡ A¡L$ A¡L$ k„Nssp\u D ABC _u b¡ bpSy> A_¡ D PQR _u b¡ bpSy> kfMu lp¡e A_¡‎
	 D ABC _p s¡ b¡ bpSy>_u hÃQ¡_p¡‎ ‎M|Zp A¡ D PQR _p k„Ns bpSy>_u hÃQ¡_p‎ M|Zp S>¡V$gp 
	 lp¡e sp¡ s¡ b¡ rÓL$p¡Z A¡L$ê$` lp¡e R>¡.‎

Ap NyZ^d®_¡ bpSy>-M|Zp¡-bpSy> 
L$kp¡V$u L$l¡hpe. V|„$L$dp„ bpM|bp 
L$kp¡V$u A¡d gMpe.‎

(3)	 Å¡ D ABC _u ÓZ bpSy> A¡L$ A¡L$ k„Nssp\u D PQR _u bpSy> S>¡V$gu lp¡e, sp¡ s¡ rÓL$p¡Z 	
	 A¡L$ê$` lp¡e R>¡.‎

Ap NyZ^d®_¡ bpSy>-bpSy>-bpSy> 
L$kp¡V$u L$l¡hpe. V|„$L$dp„ bpbpbp 
L$kp¡V$u A¡d gMpe.‎

(4)	 D ABC, D PQR Ap b¡ L$pV$L$p¡Z rÓL$p¡Zdp„ ÐB, ÐQ A¡ L$pV$L$p¡Z R>¡ A_¡ b„_¡ rÓL$p¡Zp¡_p 
	 L$Z® kfMp A_¡ AB = PQ lp¡e sp¡ ‎s¡ rÓL$p¡Z A¡L$ê$` lp¡e R>¡.‎

Ap NyZ^d® L$Z®cyÅ L$kp¡V$u L$l¡hpe.‎

ApL©$rs 3.15

A P

B C Q R

ApL©$rs 3.16

A P

B

C

Q R

ApL©$rs 3.17

A

P
B C

Q R

ApL©$rs 3.18

A P

B C QR
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. . . . . . . . . . L$kp¡V$u\u
D ABC @ D PQR 

. . . . . . . . . .L$kp¡V$u\u
D XYZ @ D LMN 

(i) (ii)

(iii) (iv)

. . . . . . . . . . L$kp¡V$u\u
D PRQ @ D STU 

. . . . . . . . . . L$kp¡V$u\u
D LMN @ D PTR  

Ap Ýep_dp„ fpMuA¡.

	 Ap`Z¡ Ap`¡gu dprlsu `f\u rÓL$p¡Z_u fQ_p L$fu R>¡. (v$p.s. b¡ M|Zp A_¡ kdprhô$ bpSy>, ÓZ 
‎bpSy>, b¡ bpSy> A_¡ kdprhô$ M|Zp¡) Ap `¥L$u L$p¡C`Z dprlsu Ap`¡gu lp¡e sp¡ A¡L$ S> rÓL$p¡Z v$p¡fu ‎iL$pe 
A¡_p¡ Ap`Z_¡ A_ych R>¡. A¡V$g¡ L¡$ b¡ rÓL$p¡Zdp„ A¡L$-A¡L$ k„Nssp\u ÓZ bpbs kfMu lp¡e ‎sp¡ s¡ b¡ 
rÓL$p¡Z A¡L$ê$` b_¡ R>¡. A¡L$ A¡L$ k„Nssp A_ykpf s¡_p ÓZ M|Zp kfMp A_¡ ÓZ bpSy> ‎kfMu R>¡ A¡d 
kdÅe R>¡. b¡ rÓL$p¡Z A¡L$ê$` lp¡e sp¡ A¡L$ A¡L$ k„Nssp A_ykpf ÓZ M|Zp kfMp lp¡e ‎A_¡ ÓZ bpSy> 
kfMu lp¡e R>¡. Ap_p¡ D`ep¡N c|rdrs_p A_¡L$ Dv$plfZdp„ \pe R>¡.‎

dlphfpk„N°l‎ 3.2

1.	 _uQ¡_p `¥L$u v$f¡L$ Dv$plfZdp„ rÓL$p¡Zp¡_u Å¡X$udp„ kfMp rQÞl Üpfp bsphhpdp„ Aph¡gp„ cpN A¡L$ê$` 
R>¡. s¡ ‎‎ f\u v$f¡L$ Å¡X$u_p„ rÓL$p¡Zp¡ S>¡ L$kp¡V$u\u A¡L$ê$` \sp„ lp¡e s¡ L$kp¡V$u ApL©$rs_u _uQ¡ Ap`¡gu 
Mpgu ‎S>Áepdp„ gMp¡.‎

ApL©$rs 3.19

A

B C

P

Q R

X

Y Z

L

M N

L M

N

T P

R

S

T U

P

Q R
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ApL©$rs 3.21

P

Q

R

S

T

ApL©$rs 3.20

A P

QB C R

2.	 _uQ¡_u rÓL$p¡Z_u Å¡X$udp„ v$ip®h¡g dprlsu_y„ r_funZ L$fp¡. s¡ rÓL$p¡Z L$C L$kp¡V$u A_ykpf A¡L$ê$` R>¡ ‎s¡ 
	 gMp¡ A_¡ s¡_p bpL$u_p A¡L$ê$` OV$L$ gMp¡.‎
 (i)						       	 (ii)

ApL©$rs 3.22

P Q

R

A B

C

ApL©$rs 3.23

L

M N

P

3.	 _uQ¡_u ApL©$rsdp„ Ap ¡̀g dprlsu `f\u D ABC
	 A_¡  D PQR Ap rÓL$p¡Zp¡_u A¡L$ê$`sp_u
	 L$kp¡V$u gMp¡ A_¡ ‎bpL$u_p A¡L$ê$` OV$L$p¡ gMp¡.‎

ApL©$rsdp„ bsph¡g dprlsu `f\u,
D ABC  A_¡ D PQR dp„ 
ÐABC @ ÐPQR 
f¡M BC @ f¡M QR 	
ÐACB @ ÐPRQ 
\ D ABC @  D PQR .......  L$kp¡V$u

\ÐBAC @  .......A¡L$ê$` rÓL$p¡Z_p¡	
			    	 k„Ns M|Zp¡‎
f¡M AB @   A_¡‎   @ f¡M PR

.....A¡L$ê$` rÓL$p¡Z_u k„Ns bpSy>‎

}.....A¡L$ê$` rÓL$p¡Z_p 
k„Ns M|Zp‎

ApL©$rsdp„ bsph¡g dprlsu `f\u,
D PTQ  A_¡ D STR dp„ 
f¡M PT @ f¡M ST 
ÐPTQ @ ÐSTR .......... Arc$L$p¡Z‎
f¡M TQ @ f¡M TR 	
\ D PTQ @  D STR .......  L$kp¡V$u

\ÐTPQ @  	
A_¡   @ ÐTRS 	      

f¡M PQ @  A¡L$ê$` rÓL$p¡Z_u k„Ns bpSy>‎

4.	 _uQ¡_u ApL©$rsdp„ bspìep âdpZ¡ D LMN  
	 A_¡ D PNM rÓL$p¡Zdp„ LM = PN,  
	 LN = PM R>¡. sp¡ s¡ rÓL$p¡Z_u A¡L$ê$`sp_u 
	‎ L$kp¡V$u gMp¡ A_¡ bpL$u_p A¡L$ê$` OV$L$ gMp¡.‎

5.	 ApL©$rs 3.24 dp„ f¡M AB @ f¡M BC
	 A_¡‎ f¡M AD @ f¡M CD. 
	 sp¡ kprbs L$fp¡ L¡$‎,
	 D ABD @ D CBD

ApL©$rs 3.24A

B

C

D
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6.	 ApL©$rs 3.25  dp„ ÐP @ ÐR
	 f¡M PQ @  f¡M QR
		  sp¡ kprbs L$fp¡ L¡$‎,
	 D PQT @ D RQS

ÅZu gCA¡.‎

kdqÜcyS>‎ rÓL$p¡Z_p¡ âd¡e‎ (Isosceles triangle theorem)

âd¡e‎	 ः	 Å¡ rÓL$p¡Z_u b¡ bpSy> A¡L$ê$` lp¡e sp¡ s¡ bpSy>Ap¡_u kpd¡_p M|ZpAp¡ A¡L$ê$` lp¡e R>¡.‎
`n	 ः	 D ABC dp„  bpSy>‎ AB @  bpSy>‎ AC 
kpÝe	 ः	 ÐABC @ ÐACB
fQ_p‎	 ः	 D ABC  dp„ ÐBAC _p¡ vy$cpS>L$ v$p¡fp¡,
		  s¡ bpSy> BC _¡ Äep„ R>¡v¡$ R>¡ s¡ tbvy$_¡ D _pd Ap`p¡.‎
kprbsu	 ः	 D ABD A_¡ D ACD dp„  

		  f¡M AB @  f¡M AC ....... `n
		  ÐBAD  @ ÐCAD........fQ_p‎
		  f¡M AD @  f¡M AD ....... kpdpÞe bpSy>‎
	 	 \ D ABD @ D ACD ...... 
	 	 \ÐABD @  .......A¡L$ê$` rÓL$p¡Z_p k„Ns M|Zp‎

	 	 \ÐABC @ ÐACB  		    B - D - C
D`âd¡e‎‎	ः	 rÓL$p¡Z_u ÓZ¡ bpSy> A¡L$ê$` lp¡e, sp¡ s¡_p ÓZ¡ M|Zp A¡L$ê$` lp¡e R>¡ A_¡ v$f¡L$ M|Zp_y„ ‎dp` 60° 
		  lp¡e R>¡. (Ap D`âd¡e_u kprbsu sd¡ gMp¡.)‎

 kdqÜcyS> rÓL$p¡Z_p âd¡e_p¡ ârsâd¡e (Converse of an isosceles triangle theorem)

âd¡e‎	 ः 	 Å¡ rÓL$p¡Z_p b¡ M|ZpAp¡ A¡L$ê$` lp¡e sp¡ s¡ M|ZpAp¡_u kpd¡_u bpSy> A¡L$ê$` lp¡e R>¡.‎
`n	 ः	 D PQR dp„ ÐPQR @ ÐPRQ
kpÝe	 ः	 bpSy>‎ PQ @  bpSy>‎ PR
fQ_p‎	 ः	 ÐP _p¡ vy$cpS>L$ v$p¡fp¡. s¡ bpSy>QR 
	     _¡ Äep„ R>¡v¡$ s¡ tbvy$_¡ M _pd Ap`p¡.‎
kprbsu	 ः	 D PQM  A_¡ D PRM dp„ 

		  ÐPQM  @ ........ `n
		  ÐQPM  @ ÐRPM........
 		  f¡M PM @   ....... kpdpÞe bpSy>‎
	 	 \ D PQM @ D PRM ......  L$kp¡V$u
		  \ f¡M PQ @  f¡M PR.......A¡L$ê$` rÓL$p¡Z_u k„Ns bpSy>‎

R

S T

P

Q

ApL©$rs 3.25

CDB

A

ApL©$rs 3.26

P

RMQ

ApL©$rs 3.27
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    L©$rs I	
	 S|>\dp„_p v$f¡L¡$ A¡L$ M|Zp_y„ dp` 30° 	

lp¡e s¡hp¡ L$pV$L$p¡Z rÓL$p¡Z v$p¡fhp¡. v$f¡L$_p 
30° 	dp`_p M|Zp_u ‎kpd¡_u bpSy> A_¡ 
L$Z®_u g„bpC dp`hu. S|>\_p A¡L$ 
rhÛp\}_¡ v$f¡L¡$ v$p¡f¡gp rÓL$p¡Z dpV¡$ _uQ¡_p¡ 
L$p¡W$p¡ ‎‎ |Z® L$fhp L$lp¡.‎

rÓL$p¡Z ¾$dp„‎L$ 1 2 3 4
30° M|Zp_u kpd¡_u‎ 

bpSy>_u g„bpC

L$Z®_u g„bpC

D`f_p L$p¡W$p `f\u M|ZpAp¡_p dp` 30°, 60° A_¡‎ 90° lp¡e s¡hp rÓL$p¡Zp¡_u bpSy>_p L¡$V$gp NyZ^d® 
‎dmi¡ L¡$?‎

  L©$rs II
L„$`pk`¡V$udp„ A¡L$ L$pV$M|rZep_p M|Zp 30°, 60° A_¡‎ 90°  lp¡e R>¡. s¡d_u bpSy>_p k„v$c®dp„ Ap 
NyZ^d® dm¡ R>¡ ‎L¡$ s¡ QL$pku Sy>Ap¡.‎

	 Ap L©$rs `f\u Ap`Z_¡ dm¡gp¡ A¡L$ dlÒh_p¡ NyZ^d® lh¡ kprbs L$fuA¡.‎

ApL©$rs 3.28

A

B C
30°

60°

D`âd¡e‎‎	ः	 rÓL$p¡Z_p ÓZ¡ M|Zp A¡L$ê$` lp¡e sp¡ s¡_u ÓZ¡ bpSy> A¡L$ê$` lp¡e R>¡.‎
		  (Ap D`âd¡e_u kprbsu sd¡ gMp¡.)‎
		  D`f_p b„_¡ âd¡ep¡_p rh^p_p¡ `fõ`f rhfp¡^u R>¡.‎
		  D`f_p b„_¡ D`âd¡ep¡_p rh^p_p¡ `fõ`f rhfp¡^u R>¡.‎ 

rhQpf L$fuA¡.

(1)	 kdqÜcyS> rÓL$p¡Z_p âd¡e_u kprbsu Sy>v$u fQ_p L$fu Ap`u iL$pe L¡$ ?‎
(2)	 kdqÜcyS> rÓL$p¡Z_p âd¡e_u kprbsu L$p¡C`Z fQ_p _ L$fsp„ Ap`u iL$pe L¡$ ?‎

ÅZu gCA¡.‎

    30° - 60° - 90° dp`_p rÓL$p¡Zp¡_p NyZ^d®‎ (Property of 30° - 60° - 90° triangle)
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A

B C

ApL©$rs 3.29

30°

60°

âd¡e‎	 ः	 Å¡ L$pV$L$p¡Z rÓL$p¡Z_p¡ gOyL$p¡Z 30° A_¡ 60°lp¡e sp¡ 30° _p M|Zp_u kpd¡_u bpSy> L$Z® L$fsp 
		‎  AX$^u lp¡e R>¡.
		  (_uQ¡ Ap`¡gu kprbsudp„ Mpgu S>Áep `|fp¡.)‎
`n	 ः	 L$pV$L$p¡Z D ABC dp„ 
		  ÐB = 90°, ÐC = 30°, ÐA = 60°

kpÝe	 ः	 AB = 1
2

AC

fQ_p‎	 ः	 f¡MpM„X$ AB _¡ g„bphu_¡ s¡_p `f D tbvy$ A¡hy„ 
		  gp¡ L¡$ AB = BD,  f¡MpM„X$ DC v$p¡fp¡.‎
kprbsu	 ः	 D ABC A_¡ D DBC dp„
	   	 f¡M AB @ f¡M DB ........... 

	  	 ÐABC @ ÐDBC ........ 
	   	 f¡M BC @ f¡M BC ............ 
	  	 \ D ABC @ D DBC ..... 
	  	 \ ÐBAC @ ÐBDC ........ A¡L$ê$` rÓL$p¡Z_p¡ k„Ns M|Zp¡‎
	  	 D ABC dp„ ÐBAC = 60° \ ÐBDC = 60°
		  lh¡‎ D ADC dp„, 
		  ÐDAC = ÐADC = ÐACD = 60° ... (   rÓL$p¡Z_p M|ZpAp¡_p¡ kfhpmp¡ 180°)
		  \ D ADC A¡ kdcyS> rÓL$p¡Z \i¡.‎
		  \ AC = AD = DC ........ kdqÜcyS> rÓL$p¡Z_p ârsrh^p__p¡ D`âd¡e
		   `f„sy AB = 1

2
 AD........ fQ_p‎   \AB = 1

2
 AC ........ ( AD = AC)

 L©$rs : 

	 D`f_u ApL©$rs 3.29 _p Ap^pf¡ Qp¡L$W$pdp„ Mpgu S>Áep cfu _uQ¡_p âd¡e_u kprbsu `|Z® L$fp¡.‎

	 L$pV$L$p¡Z rÓL$p¡Zdp„ bpL$u_p M|Zp 30°, 60°lp¡e sp¡ 60° M|Zp_u kpd¡_u bpSy> 2
3  ́  L$Z® lp¡e R>¡.‎

	 D`f_p âd¡edp„ AB =  1
2

 AC A¡ Ap`Z¡ Å¡ey„.‎

	      AB2 + BC2 =  . . . . . `pe\pNp¡fk_p rkÝ^p„s A_ykpf

	 4
1  AC2 + BC2 = 

            \ BC2 = AC2 - 4
1  AC2

 		         \ BC2 = 

	                 \ BC = 2
3  AC

A

B C

D
ApL©$rs 3.30

60°

30°
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A

B CD

ApL©$rs 3.32

   L©$rs	

	 L$pV$L$p¡Z rÓL$p¡Z_p¡ M|Zp¡ Å¡ 45°, 45°, 90° lp¡e sp¡ L$pV$L$p¡Z b_phsu v$f¡L$ bpSy> 			 
	

2
1  ́  L$Z® lp¡e R>¡.‎

	 D ABC dp„, ÐB = 90° A_¡‎ ÐA = ÐC = 45°
	 \ BC = AB

	 ‎̀ pe\pNp¡fk_p rkÝ^p„s dyS>b,‎

	 AB2 + BC2 = 
	 AB2 +  = AC2 ... ( BC = AB)
	            \   2AB2 = 
	                \ AB2 = 
	                 \ AB = 

2
1  AC

	 Ap NyZ^d®_¡ 45°- 45°- 90° _p rÓL$p¡Z_p¡ âd¡e L$l¡hpe.‎

ApL©$rs 3.31

A

B C

45°

45°

Ap Ýep_dp„ fpMuA¡.

(1)	 rÓL$p¡Z_p M|ZpAp¡_p dp` 30°, 60° A_¡ 90° _p lp¡e sp¡ 30° _p M|Zp_u kpd¡_u bpSy L$Z®
2  	

	  lp¡e R>¡ A_¡ ‎‎60°  _p M|Zp_u kpd¡_u bpSy> 3
2

 L$Z® lp¡e R>¡.‎

	 Ap âd¡e_¡ 30°-60°-90°  _p¡ âd¡e L$l¡hpe R>¡.‎

(2)	 rÓL$p¡Z_p M|ZpAp¡_p dp` 45°, 45° A_¡ 90°  lp¡e sp¡ L$pV$L$p¡Z b_phsu v$f¡L$ bpSy> 
2

 

	 lp¡e R>¡. ‎Ap âd¡e_¡ 45°-45°-90°_p¡ âd¡e L$l¡hpe R>¡.‎

epv$ L$fuA¡.‎

rÓL$p¡Z_u dÝeNp
	 rÓL$p¡Z_p rifp¡tbvy$ A_¡ s¡_u kpd¡_u bpSy>_p dÝetbvy$_¡ Å¡X$_pf f¡MpM„X$ A¡V$g¡ S> s¡ rÓL$p¡Z_u 
	‎ dÝeNp R>¡.‎
	 ApL©$rsdp„, bpSy> BC _y„ dÝetbvy$ D R>¡.‎
	 \ f¡M AD A¡ D ABC _u A¡L$ dÝeNp R>¡.‎

L$Z®
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ÅZu gCA¡.‎

   L$pV$L$p¡Z rÓL$p¡Z_u L$Z®_p dÝeNp_p¡ NyZ^d®‎

 L©$rs :	 ^pfp¡ L¡$ ApL©$rs 3.35 dp„ D ABC A¡ L$pV$L$p¡Z rÓL$p¡Z R>¡. f¡M BD A¡ dÝeNp R>¡.‎

	‎ _uQ¡_p f¡MpM„X$_u g„bpC dp`p¡.

	 l(AD) =......... l(DC) =............ l(BD) = ............

	 Ap `f\u (BD) = 1
2

 (AC) NyZ^d® dm¡ R>¡ s¡ QL$pkp¡.‎

	 Ap NyZ^d® kprbs L$fuA¡.‎‎

ApL©$rs 3.33

G

B

F

A
E

C

D

ApL©$rs 3.34

A

B

CD

ApL©$rs 3.35

 L©$rs I	 ः	 L$p¡C`Z A¡L$ rÓL$p¡Z ABC v$p¡fp¡. Ap 
rÓL$p¡Zdp„ AD, BE, A_¡ CF Ap dÝeNp 
v$p¡fp¡. s¡_p k„`psu (k„Npdu) tbvy$_¡ G ‎‎  
_pd Ap`p¡. AG A_¡ GD _u g„bpC_u 
syg_p rhcpS>L$ (qX$hpCX$f)_u dv$v$\u 
L$fp¡. AG _u g„bpC, GD \u ‎bdZu R>¡ 
Ap_¡ QL$pku gp¡ s¡ S> âdpZ¡ BG _u 
g„bpC GE \u bdZu A_¡ CG _u g„bpC 
GF _u ‎g„bpC\u bdZu R>¡.‎ Ap `Z 
QL$pku gp¡.‎

			   Ap `f\u Nyê$ÐhL¡$ÞÖ (G) v$f¡L$ dÝeNp_¡ 2:1 _p âdpZdp„ rhcpS>_ L$f¡ R>¡ Ap ‎NyZ^d® 
Ýep_dp„ fpMp¡.‎

 L©$rs II	ः	 L$pX®$ `f A¡L$ D ABC v$p¡fp¡ A_¡ s¡_¡ L$p`p¡. 
s¡_p `f ÓZ ÓZ dÝeNp v$p¡fp¡ s¡_p k„`psu 
(k„Npdu) ‎tbvy$_¡ G _pd Ap`p¡. `pep_p¡ 
`©óW$‎cpN k`pV$ lp¡e s¡hu `¡[Þkg gp¡ A_¡ 
k`pV$ cpN D`f Aph¡ s¡d ‎fpMp¡. s¡ Ecu 
`¡[Þkg `f tbvy$ G Aph¡ s¡ fus¡ rÓL$p¡Z 
d|L$u k„syrgs fl¡ R>¡ L¡$ L¡$d s¡ QL$pkp¡. Ap 
`f\u G tbvy$_p¡ ‎A¡V$g¡ L¡$ Nyê$ÐhL¡$ÞÖ_p¡ A¡L$ 
dlÒh_p¡ NyZ^d® Ýep_dp„ Aph¡ R>¡.‎



38

	

âd¡e‎	 ः	 L$pV$L$p¡Z rÓL$p¡Zdp„ L$Z® `f v$p¡f¡gu dÝeNp_u g„bpC L$Z® L$fsp„ AX$^u lp¡e R>¡.‎

`n	 ः	 L$pV$L$p¡Z D ABC  dp„ f¡M BD A¡ dÝeNp R>¡.‎

kpÝe	 ः 	 BD = 1
2

AC

fQ_p‎	 ः 	 qL$fZ BD `f E tbvy$ A¡hu fus¡ gp¡ L¡$ B - D - E 
		  A_¡‎ l(BD) = l(DE).  f¡M EC v$p¡fp¡‎.

kprbsu	ः	 (kprbsu_p dy¿e rh^p_ g¿ep„ R>¡. s¡ `f\u hQgp

		  rh^p_p¡ A_¡ L$pfZp¡ gMp¡ A_¡ kprbsu `|Z® L$fp¡.)

		  D ADB @ D CDE ...... bpM|bp L$kp¡V$u

		  f¡Mp AB úú f¡Mp EC ..........ìeyÐ¾$dL$p¡Z_u L$kp¡V$u

		  D ABC @ D ECB ...... bpM|bp L$kp¡V$u

		  BD = 1
2

(AC)

 

Ap Ýep_dp„ fpMuA¡.

L$p¡C`Z L$pV$L$p¡Z rÓL$p¡Zdp„ L$Z® `f v$p¡f¡gu dÝeNp_u g„bpC L$Z® L$fsp„ AX$^u lp¡e R>¡.‎

dlphfpk„N°l‎ 3.3

1.	 ApL©$rs 3.37 dp„ v$ip®h¡gu 
	 dprlsu Sy>Ap¡. x A_¡‎ y  _u
	 qL„$ds ip¡^p¡. s¡dS> ÐABD A_¡ 
	 ÐACD _y„ dp` ‎ip¡^p¡.‎

2.	 L$pV$L$p¡Z rÓL$p¡Zdp„ L$Z®_u g„bpC 15 lp¡e sp¡ s¡_p `f v$p¡f¡gu dÝeNp_u g„bpC ip¡^p¡.‎

3.	 D PQR dp„ ÐQ = 90°,  PQ = 12, QR = 5 A_¡‎ PR _u dÝeNp QS lp¡e sp¡ QS ip¡^p¡.‎

4.	 ApL©$rs 3.38 dp„ D PQR dp„  G A¡ 
	 dÝeNp_y„ k„`psu (k„Npdu) tbvy$ R>¡. 
	 Å¡  GT = 2.5 k¡du sp¡ PG A_¡‎ PT  _u 
	 g„bpC ip¡^p¡.‎

A

B
C

D

E

ApL©$rs 3.36

ApL©$rs 3.37

A

B C

D

x
y50°

60°

ApL©$rs 3.38

P

Q R

G

T
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A BM

P

l

ApL©$rs 3.40

ApL©$rs 3.39

A B
M

P

l

D

C

epv$ L$fuA¡.‎

 L©$rs : 	L$p¡C`Z dp`_u g„bpC_p¡ f¡M AB v$p¡fp¡. s¡_p dÝetbvy$_¡ 
M _pd Ap`p¡. tbvy$ M dp„\u `kpf \su A_¡ ‎f¡M AB _¡ 
g„b lp¡e s¡hu f¡Mp l v$p¡fp¡. f¡M AB _u g„bvy$cpS>L$ f¡Mp l 
R>¡. s¡ Ýep_dp„ Apìey„ L¡$?‎

 	 f¡Mp l `f L$p¡C`Z tbvy$ P gp¡.  PA A_¡‎ PB _p A„sf_u 
kfMpdZu rhcpS>L$ (qX$hpCX$f)\u L$fsp„ iy„ Å¡hp ‎dþey„?‎

	 PA = PB A¡d Å¡hp d‏‎þey„ _¡? Ap `f\u Ýep_dp„ Aph¡ R>¡ 
L¡$,‎ f¡MpM„X$_p g„bvy$cpS>L$ ̀ f_y„ L$p¡C`Z tbvy$ s¡ f¡MpM„X$_p 
A„Ðetbvy$\u kfMp A„sf¡ lp¡e R>¡.‎

	 lh¡ `qfL$f_u dv$v$\u tbvy$ A A_¡‎ B \u kfMp A„sf¡ C 
A_¡‎ D S>¡hp L¡$V$gpL$ tbvy$Ap¡ gp¡ b^p tbvy$Ap¡ f¡Mp l `f S> 
Apìep_¡? Ap `f\u iy„ Ýep_dp„ Aph¡ R>¡? f¡MpM„X$_p 
A„Ðetbvy$\u kdp_ A„sf¡ Aph¡gp ‎âÐe¡L$ tbvy$ s¡ f¡MpM„X$_p 
g„bvy$cpS>L$ `f lp¡e R>¡ Ap b„_¡ NyZ^d® g„bvy$cpS>L$_p 
âd¡e_p b¡ cpN R>¡. s¡ ‎Ap`Z¡ kprbs L$fuA¡.‎ 

ÅZu gCA¡.‎

   g„bvy$cpS>L$_p¡ âd¡e (Perpendicular bisector theorem)

cpN  I	 ः	 f¡MpM„X$_p g„bvy$cpS>L$ `f_p âÐe¡L$ tbvy$ s¡ f¡MpM„X$_p A„Ðetbvy$\u kdp_ A„sf¡ lp¡e R>¡.‎

`n	 ः	 f¡Mp l Ap f¡M AB  _u g„bvy$cpS>L$ f¡Mp, 

		  f¡M AB _¡ tbvy$ M dp„ R>¡v¡$ R>¡.‎

		  tbvy$ P Ap f¡Mp l `f_y„ L$p¡C`Z‎ tbvy$ R>¡.‎

kpÝe	 ः 	 l (PA) = l (PB)

fQ_p‎	 ः	 f¡M AP A_¡ f¡M BP v$p¡fp¡.

kprbsu	 ः	 D PMA  A_¡ D PMB dp„ 

		  f¡M PM @  f¡M PM ....... kpdpÞe bpSy>‎

	 	 ÐPMA @ ÐPMB .......âÐe¡L$ L$pV$L$p¡Z ‎

		  f¡M AM @  f¡M BM ....... M A¡ dÝetbvy$‎



40

	 	 \ D PMA @ D PMB ...... bpM|bp L$kp¡V$u
	 	 \ f¡M PA @  f¡M PB.......A¡L$ê$` rÓL$p¡Z_u k„Ns bpSy>Ap¡.‎
	 	 \ l (PA) = l (PB) 
	 Ap `f\u kprbs \pe R>¡ L¡$ f¡MpM„X$_p g„bvy$cpS>L$ `f_y„ âÐe¡L$ tbvy$ s¡_p A„Ðetbvy$\u kdp_ 
	 A„sf¡ lp¡e R>¡.‎

cpN  II	 ः	 f¡MpM„X$_p A„Ðetbvy$\u kdp_ A„sf¡ Aph¡gy„ L$p¡C`Z tbvy$ s¡ f¡MpM„X$_p g„bvy$cpS>L$ `f lp¡e R>¡.‎

`n	 ः	 tbvy$ P A¡ f¡MpM„X$ AB _p A„Ðetbvy$\u kdp_ A„sf¡  

		  Aph¡gy L$p¡C`Z tbvy$ R>¡. A¡V$g¡ ‎ PA = PB.

kpÝe	 ः 	 P A¡ f¡M AB _p g„bvy$cpS>L$`f R>¡.‎ 

fQ_p‎	 ः	 f¡M AB _y„ dÝetbvy$‎ M gu^„y. f¡Mp PM v$p¡fu.

kprbsu	 ः	 D PAM  A_¡  D PBM  dp„ 

			   f¡M PA @  f¡M PB ......... 
			   f¡M AM @  f¡M BM ....... 
			   f¡M PM @   ....... kpdpÞe bpSy> ‎

	 	 	 \D PAM @ D PBM ......  L$kp¡V$u.
	 	 	 \ ÐPMA  @ ÐPMB.......A¡L$ê$` rÓL$p¡Z_p k„NsM|Zp 

			   `f„sy ÐPMA  +  = 180°
	 	 	 ÐPMA  + ÐPMA = 180° ........ (  ÐPMB  = ÐPMA) 
			   2 ÐPMA  = 
			   \ ÐPMA = 90°	

	 	 	 \ f¡M PM ^ f¡M AB 		      		  ......(1)
			   s¡ S> fus¡, f¡M AB _y„ M A¡ dÝetbvy$ R>¡.‎    	 ......(2)  (fQ_p‎)
	 	  \ f¡Mp PM A¡ ‎f¡M AB _u g„bvy$cpS>L$ f¡Mp R>¡ A¡V$g¡ P A¡ f¡M AB _p g„bvy$cpS>L$ `f R>¡.‎

M|Zp_p vy$cpS>L$_p¡ âd¡e (Angle bisector theorem)

cpN I	    ः   M|Zp_p vy$cpS>L$ `f_y„ âÐe¡L$ tbvy$ M|Zp_u bpSy>\u kdp_ A„sf¡ lp¡e R>¡.‎

`n	 ः	 qL$fZ QS  s¡ ÐPQR  _p¡ vy$cpS>L$ R>¡.‎ 
		  A A¡ M|Zp_p vy$cpS>L$ `f_y„ L$p¡C`Z A¡L$ tbvy$ R>¡.‎ 
		  f¡M AB ^ qL$fZ QP,	 f¡M AC ^ qL$fZ QR
kpÝe	 ः	 f¡M AB @  f¡M AC
kprbsu	 ः	 rÓL$p¡Z_u A¡L$ê$`sp_u ep¡Áe L$kp¡V$u hp`fu_¡ kprbsu gMp¡.‎

ApL©$rs 3.41

A B

P

M

A

B

C

P

Q R

S

ApL©$rs 3.42
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cpN  II	 ः	 M|Zp_u bpSy>\u kdp_ A„sf¡ Aph¡gy„ L$p¡C`Z tbvy$ s¡ M|Zp_p vy$cpS>L$ `f lp¡e R>¡.‎ ‎

`n	 ः	 ÐPQR _p A„s:cpNdp„ A A¡ A¡L$ tbvy$ A¡hy„ R>¡ L¡$,‎
	     f¡M AC ^ f¡M QR
		  f¡M AB ^ qL$fZ QP
	     AB = AC
kpÝe	 ः	 qL$fZ QA A¡ ÐPQR _p¡ vy$cpS>L$ R>¡.‎
	     A¡V$g¡ L¡$‎ ÐBQA = ÐCQA 
kprbsu	 ः	 rÓL$p¡Z_u A¡L$ê$`sp_u ep¡Áe L$kp¡V$u hp`fu_¡ kprbsu gMp¡.‎

epv$ L$fuA¡.‎

 L©$rs :
ApL©$rsdp„ v$ip®ìepâdpZ¡ bpSy> XZ > bpSy> XY A¡hp¡ 
D XYZ v$p¡fp¡.‎
ÐZ  A_¡ ÐY dp`p¡. L$ep¡ M|Zp¡ dp¡V$p¡ R>¡?‎ 

ÅZu gCA¡.‎

rÓL$p¡Z_u bpSy> A_¡ M|Zp_u Akdp_sp_p¡ NyZ^d®‎

âd¡e‎	 ः	 Å¡ rÓL$p¡Z_u b¡ bpSy>Ap¡dp„\u A¡L$ bpSy> buÆ L$fsp„ dp¡V$u lp¡e sp¡ dp¡V$u bpSy>_u kpd¡_p¡ M|Zp¡ 
		  _p_u ‎bpSy>_u kpd¡_p M|Zp L$fsp dp¡V$p¡ lp¡e R>¡.‎

`n 	 ः 	 D XYZ dp„ bpSy>‎ XZ > bpSy>‎ XY 
kpÝe 	 ः 	 ÐXYZ > ÐXZY
fQ_p‎ 	 ः 	 bpSy>‎ XZ `f P tbvy$ A¡hu fus¡ gp¡ L¡$‎ 
		  l (XY) = l (XP),   f¡M YP v$p¡fp¡.‎
kprbsu 	 ः	 D XYP dp„

	 XY = XP .........fQ_p‎
\ 	ÐXYP = ÐXPY.....kdp_ bpSy>_u kpd¡_p M|Zp_p dp` kdp_‎ .....(I)
	 ÐXPY A¡ D YPZ _p¡ brlóL$p¡Z
\ 	ÐXPY > ÐPZY  .........brlóL$p¡Z âd¡e
	 ÐXYP  > ÐPZY  ..........rh^p_‎ (I) `f\u
	 ÐXYP  + ÐPYZ > ÐPZY (Å¡ a > b A_¡‎ c > 0  sp¡ a + c > b)
	 ÐXYZ > ÐPZY 	A¡V$g¡ S>‎ ÐXYZ > ÐXZY

A

B

C

D

P

Q R

ApL©$rs 3.43

X

Y ZApL©$rs 3.44

X

Y Z

P

ApL©$rs 3.45
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âd¡e‎	 ः	 rÓL$p¡Z_p b¡ M|Zp_p dp` Akdp_ lp¡e sp¡ dp¡V$p M|Zp_u kpd¡_u bpSy> _p_p M|Zp_u kpd¡_u 
		‎  bpSy> L$fsp dp¡V$u lp¡e R>¡.‎
		  Ap âd¡e_u kprbsu AâÐen `Ý^rs\u Ap`u iL$pe. _uQ¡ Ap`¡gu kprbsudp„ Mpgu S>Áep `|fu 
		‎  kprbsu `|Z® L$fp¡.‎

`n	 ः	DABC  dp„ ÐB > ÐC 
kpÝe	 ः	 AC > AB
kprbsu	ः	D ABC _u bpSy>‎ AB A_¡‎ bpSy>‎ AC _u  
		  g„bpCdp„ _uQ¡_pdp\u A¡L$ A_¡ A¡L$ S> 
		  i¼esp lp¡e R>¡.‎
		  (i)  AC < AB  		  (ii)    	 (iii)   

A

B C
ApL©$rs 3.46

`pR>gp ^p¡fZdp„ Ap`Z¡ A¡L$ L©$rs L$fu lsu. s¡ 
`f\u rÓL$p¡Z_p¡ A¡L$ NyZ^d® Å¡ep¡ lsp¡. s¡ epv$ ‎L$fuA¡.‎ 

bpSy>_p rQÓdp„ v$ip®ìepâdpZ¡ A õ\p_ `f 

vy$L$p_ R>¡. kduf C õ\p_ ̀ f Dcp¡ lsp¡. vy$L$p_¡ ̀ lp¢Qhp 

‎dpV¡$ s¡Z¡ C ® B ® A A¡ X$pdf_p fõsp_¡ bv$g¡    

C ® A  Ap fõsp¡ gu^p¡. L$pfZ L¡$ s¡_¡ Ýep_dp„ 
Apìey„ L¡$ Ap dpN® ‎Ap¡R>p¡ gp„bp¡ R>¡ A¡V$g¡ L¡$‎ rÓL$p¡Z_p¡ 
L$ep¡ NyZ^d® s¡_p Ýep_dp„ Apìep¡ lsp¡? rÓL$p¡Z_u 
L$p¡C`Z b¡ ‎bpSy>_p¡ kfhpmp¡ ÓuÆ bpSy> L$fsp„ dp¡V$p¡ 

lp¡e R>¡. Ap NyZ^d® lh¡ kprbs L$fuA¡.‎

	 (i) AC < AB A¡d ^pfsp„ 
	 rÓL$p¡Z_u Akdp_ bpSy>dp„_u dp¡V$u 

bpSy>_u kpd¡_p¡ M|Zp¡ _p_u bpSy>_u 
kpd¡_p M|Zp L$fsp  lp¡e ‎R>¡.‎

	 \ ÐC > 
	 `f„sy‎ ÐC < ÐB ......... `n. 
	 A¡V$g¡ rhk„Nrs r_dp®Z \pe R>¡.‎ ‎
	 \  <  A¡ i¼e _\u.

	 (ii)  Å¡‎ AC = AB ^pfuA¡,
	 sp¡ÐB = ÐC.
	 `f„sy‎  >  ...... `n. 
	 A¡V$g¡ afu\u rhk„Nrs r_dp®Z \pe R>¡.‎
	 \   =   A¡ i¼e _\u.
	 \ AC > AB A¡ A¡L$ S> i¼esp bpL$u fl¡ R>¡ 
	      S>¡ kÐe R>¡.
	 \ AC > AB

A
B

C

epv$ L$fuA¡.‎
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âd¡e‎	 ः	 rÓL$p¡Z_u L$p¡C`Z b¡ bpSy>_p¡ kfhpmp¡ A¡ ÓuÆ bpSy>_u g„bpC L$fsp„ h^y lp¡e R>¡.‎ 
`n	 ः	 D ABC  Ap L$p¡C`Z dp`_p¡ rÓL$p¡Z R>¡.‎ 
kpÝe	 ः	 AB + AC > BC
		  AB + BC > AC 
		  AC + BC > AB
fQ_p‎	 ः	 qL$fZ BA `f D tbvy$ A¡hu fus¡ gp¡ L¡$,‎ AD = AC 
kprbsu ः	 D ACD dp„, AC = AD ..... fQ_p‎

	 	 \ ÐACD = ÐADC ...... (A¡L$ê$` bpSy>_u kpd¡_p M|Zp)
	 	 \ ÐACD + ÐACB > ÐADC  

	 	 \ ÐBCD > ÐADC
	 	 \ bpSy>‎ BD > bpSy>‎ BC .........(rÓL$p¡Z_p dp¡V$p M|Zp_u kpd¡_u bpSy> dp¡V$u)
	 	 \ BA + AD > BC ..........(  BD = BA + AD)	  
			   BA + AC > BC .......... ( AD = AC )
			   s¡dS> AB + BC > AC 
			   A_¡‎  BC + AC > AB A¡ kprbs L$fu iL$pe.‎ 

dlphfpk„N°l‎ 3.4

1.	 ApL©$rs 3.48 dp„, tbvy$ A A¡ ÐXYZ _p vy$cpS>L$ `f R>¡.  

	 Å¡ AX = 2 k¡du lp¡e sp¡ AZ ip¡^p¡.‎ 
A

X

Y Z

ApL©$rs 3.48

S

R

T

P

ApL©$rs 3.49

2.	 ApL©$rs 3.49 dp„ ÐRST = 56°, f¡M PT ^ qL$fZ ST, 
f¡M PR ^ qL$fZ SR A_¡‎ f¡M PR @  f¡M PT  
lp¡e sp¡ ÐRSP ip¡^p¡.‎ L$pfZ gMp¡.

3. 	 D PQR dp„ PQ = 10 k¡du, QR = 12 k¡du, PR = 8 k¡du lp¡e sp¡ Ap rÓL$p¡Z_p¡ kp¥\u dp¡V$p¡ A_¡ 
kp¥\u _p_p¡ M|Zp¡ Ap¡mMp¡.‎ 

4.	 D FAN dp„ ÐF = 80°, ÐA = 40° sp¡ rÓL$p¡Z_u kp¥\u dp¡V$u A_¡ kp¥\u _p_u bpSy>_p _pd 
L$pfZkrls gMp¡.‎

5. 	 kprbs L$fp¡ L¡$ kdcyS> rÓL$p¡Z A¡ kdL$p¡Z (kdp_ M|Zp ^fphsp¡) rÓL$p¡Z lp¡e R>¡.‎

A

B C

D

ApL©$rs 3.47
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6.	 D ABC dp„ ÐBAC _p¡ vy$cpS>L$ bpSy> BC ̀ f g„b lp¡e sp¡ kprbs L$fp¡ L¡$ D ABC A¡ kdqÜcyS> rÓL$p¡Z 
R>¡.‎

7. 	 ApL©$rs 3.50 dp„ Å¡‎ f¡M PR @  f¡M PQ  
	 sp¡ f¡M PS > f¡M PQ R>¡ s¡d v$ip®hp¡.‎

8. 	 ApL©$rs 3.51 dp„ D ABC _y„ f¡M AD 
	 A_¡‎ f¡M BE A¡ rifp¡g„b R>¡ ‎A_¡   
	 AE = BD  R>¡, sp¡ kprbs L$fp¡ L¡$‎  
	  f¡M AD @  f¡M BE

ÅZu gCA¡.‎

kê$` rÓL$p¡Z (Similar triangles)

_uQ¡_u ApL©$rsAp¡_y„ r_funZ L$fp¡.‎

âÐe¡L$ cpNdp„ v$ip®h¡g båb¡ ApL©$rsAp¡_p ApL$pf (Shape) kfMp R>¡. `f„sy s¡ ApL©$rsAp¡ _p_u dp¡V$u R>¡. 
‎A¡V$g¡ L¡$‎ s¡ A¡L$ê$` _\u.‎ 

Aphu kfMu v¡$Mpsu ApL©$rsAp¡ A¡V$g¡ L¡$ kdp_ ê$` ^fphsu ApL©$rsAp¡_¡ kê$` ApL©$rsAp¡ L$l¡ ‎R>¡.‎

R S

P

Q
ApL©$rs 3.50

A

B C

E

D
ApL©$rs 3.51
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rÓL$p¡Z_u k„¿ep‎ 1			  rÓL$p¡Z_u k„¿ep‎ 4			   rÓL$p¡Z_u k„¿ep‎ 9

D ABC A_¡ D DEF A¡ ABC « DEF A¡ k„Nssp kê$` R>¡.

ÐA  @ ÐD, ÐB  @ ÐE, ÐC  @ ÐF 

A_¡‎  AB
DE

 = 4
8

1
2

= ;	     BC
EF

 = 3
6

1
2

= ;    	   AC
DF

 = 2
4

1
2

= , A¡V$g¡ L¡$ k„Ns bpSy> âdpZkf R>¡.‎

s¡S> âdpZ¡ D DEF A_¡‎ D PQR _p¡ rhQpf L$fp¡. DEF « PQR Ap k„Nssp\u s¡d_p M|Zp 
A¡L$ê$` A_¡ bpSy> âdpZkf R>¡ L¡$?—‎

	

A¡L$pv$ ap¡V$p¡ A_¡ s¡ S> ap¡V$p¡ `f\u L$pY¡$gp dp¡V$p ap¡V$pdp„ kê$`sp Å¡hp dm¡ R>¡, s¡ S> fus¡ fõsp A_¡ ‎fõsp_p    
_L$ipdp„ kê$`sp Å¡hp dm¡ R>¡.‎

b¡ ApL©$rsdp„ bpSy>_u âdpZbÙsp A¡ kê$` ApL©$rsAp¡_p¡ dlÒh_p¡ NyZ^d® R>¡. kê$` ApL©$rsAp¡dp„ ‎Å¡ 
M|Zp¡ lp¡e sp¡ s¡ A¡L$ê$`, A¡V$g¡ L¡$ kdp_ dp`_p lp¡hp Å¡CA¡.‎ b¡ fõspdp„ hÃQ¡ S>¡ M|Zp¡ R>¡ s¡ S> M|Zp¡ Å¡ s¡_p 
_L$ipdp„ _ lp¡e sp¡ _L$ip¡ c|gcf¡gp¡ NZpi¡.‎ 

ICT Tools or Links

dp¡bpCg `f A\hp k„NZL$ `f A¡L$pv$p¡ ap¡V$p¡ L$pY$p¡. s¡ _p_p¡ L¡$ dp¡V$p¡ L$fsu hMs¡ sd¡ iy„ L$fp¡ R>p¡ s¡ epv$ ‎L$fp¡.‎
s¡S> fus¡ A¡L$pv$p ap¡V$p_p¡ A¡L$pv$p¡ cpN õ`óV$`Z¡ Å¡hp dpV¡$ sd¡ L$C L©$rs L$fp¡ R>p¡ s¡ epv$ L$fp¡.‎

lh¡ Ap`Z¡ kê$` rÓL$p¡Z_p NyZ^d® A¡L$ L©$rs\u kdÆA¡.‎

 L©$rs :  	 4 k¡du, 3 k¡du A_¡ 2 k¡du A_¡ bpSy> ^fphsp¡ A¡L$ rÓL$p¡Z L$pNm `f v$p¡fp¡. Ap rÓL$p¡Z A¡L$ ÅX$p 
L$pNm `f d|L$p¡. s¡_p afsp¡ ‎‎ ¡[Þkg d|L$u s¡hp 14 rÓL$p¡Z L$p`u_¡ s¥epf L$fp¡.‎

	 L$pNm_p Ap rÓL$p¡ZpL©$rs Vy$L$X$p„ A¡L$ê$` R>¡ s¡ Ýep_dp„ gp¡. s¡_¡ _uQ¡ v$ip®ìep âdpZ¡ Np¡W$hu ÓZ ‎rÓL$p¡Z 
s¥epf L$fp¡.‎

´

´

D

E F

4

4

3 3

2

2

ApL©$rs 3.53

4

4

4 2

2

2
R3 3 3

P

Q
ApL©$rs 3.54ApL©$rs 3.52

A

B C3

24
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ApL©$rs 3.55

A1

A2

A3

B1 B2 B3 C1C2C3

ÅZu gCA¡.

 rÓL$p¡Z_u kê$`sp

D ABC A_¡‎ D PQR dp„ Å¡‎ (i) ÐA = ÐP, ÐB = ÐQ, ÐC = ÐR A_¡‎ 

(ii) AB
PQ

 = BC
QR

 = AC
PR

 ; sp¡  D ABC A_¡‎ D PQR kê$` R>¡ s¡d L$lu iL$pe.‎  

‘D ABC A_¡‎ D PQR kê$` R>¡. ’ ‘D ABC ~ D PQR’ A¡d gMpe R>¡.‎ 
kê$` rÓL$p¡Z_p k„Ns M|Zp A_¡ k„Ns bpSy>_p¡ `fõ`f k„b„^ _uQ¡_u L©$rs `f\u kdÆA¡.‎ 

 L©$rs : 	DA1B1C1 A¡ L$p¡C`Z dp`_p¡ rÓL$p¡Z ÅX$p L$pNm `f v$p¡fp¡ A_¡ L$p`u gp¡. ÐA1, ÐB1, ÐC1 dp`p¡.‎

	 s¡dS> ÅX$p L$pNm `f ‎ DA2B2C2 A_¡‎  DA3B3C3 A¡ buÅ b¡ rÓL$p¡Z A¡hu fus¡ v$p¡fp¡ L¡$ ‎

	 ÐA1=ÐA2=ÐA3   , ÐB1 =ÐB2 =ÐB3 ,  ÐC1 = ÐC2 =ÐC3  
	 A_¡‎  B1 C1 > B2 C2 >  B3 C3 lh¡ s¡ b¡ rÓL$p¡Z L$p`p¡ A_¡ bpSy>dp„ d|L$p¡.‎
	 ÓZ¡e rÓL$p¡Z_u bpSy>_u g„bpC dp`p¡. Ap rÓL$p¡Zp¡_u fQ_p _uQ¡ âdpZ¡ b„_¡ âL$pf¡ L$fp¡.‎ 

	
A1B1

A2B2

,   
B1C1

B2C2

,  
A1C1

A2C2

   Ap NyZp¡Ñfp¡ s`pkp¡. s¡ kdp_ R>¡ L¡$ s¡ QL$pkp¡.‎

s¡S> âdpZ¡    
A1C1

A3C3

,  
B1C1

B3C3

,  
A1B1

A3B3

   A¡ NyZp¡Ñfp¡ `Z kdp_ R>¡ L¡$ s¡ Sy>Ap¡.‎

Ap L©$rs `f\u Ýep_dp„ gp¡ L¡$ S>¡ rÓL$p¡Z_p k„Ns M|Zp kdp_ dp`_p lp¡e R>¡ s¡. s¡d_u k„Ns bpSy>_p ‎     
NyZp¡Ñfp¡ kdp_ lp¡e R>¡. A¡V$g¡ L¡$ s¡d_u k„Ns bpSy> âdpZkf lp¡e R>¡.‎ 

Ap`Z¡ Å¡ey„ L¡$‎ D ABC A_¡‎ D PQR dp„ Å¡‎ (i) ÐA = ÐP, ÐB = ÐQ, ÐC = ÐR, sp¡ 

(ii) AB
PQ

 = BC
QR

 = AC
PR

 A¡V$g¡ L¡$ k„Ns M|Zp kdp_ lp¡e sp¡ k„Ns bpSy> âdpZkf lp¡e R>¡.‎

Ap r_ed \p¡X$u dl¡_s\u kprbs L$fu iL$pe R>¡. Ap`Z¡ s¡_¡ A_¡L$ Dv$plfZdp„ hp`fhp_p R>uA¡.‎

ApL©$rs 3.56

A1= A2= A3

B1
C1

C2

C3B3

B2
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b¡ rÓL$p¡Z_p k„Ns M|Zp kdp_ dp`_p lp¡e Ðepf¡ s¡ rÓL$p¡Zp¡ kê$` lp¡e R>¡.‎

b¡ rÓL$p¡Z kê$` lp¡e Ðepf¡ s¡d_u k„Ns bpSy> âdpZkf lp¡e R>¡ A_¡ k„Ns M|Zp A¡L$ê$` lp¡e R>¡.‎

DL¡$g ः  âÐe¡L$ rÓL$p¡Z_p M|Zp_p dp`_p¡ kfhpmp¡ 180° lp¡e R>¡.‎ 

Ap`¡gu dprlsu A_ykpf

ÐA = ÐP A_¡‎ ÐB = ÐQ       \ ÐC = ÐR 

\ D ABC A_¡‎ D PQR A¡ kdL$p¡Z rÓL$p¡Z R>¡.‎

\ s¡d_u bpSy> âdpZkf R>¡.‎      

\   AB
PQ

    =  BC
QR

 =  AC
PR

 

\     3
PQ

    =  4
6

 =  AC
7.5

        	 \ 4 ´ PQ 	 = 18 

	 \ PQ 	 =  
18
4

 = 4.5 

	 s¡dS> 6 ´ AC 	 = 7.5 ´ 4 

	\ AC = 
7.5 ´  4
     6

 	 = 
30
 6

 = 5

dlphfpk„N°l‎ 3.5

1.	 Å¡‎ D XYZ ~ D LMN sp¡ s¡_p A¡L$ê$` lp¡e s¡hp k„NsM|Zp gMp¡ A_¡ k„Ns bpSy>_p NyZp¡Ñfp¡ gMp¡.‎

2.	 D XYZ dp„ XY = 4 k¡du,‎ YZ = 6 k¡du,‎ XZ = 5 k¡du,‎ Å¡‎ D XYZ ~ D PQR A_¡‎ 
PQ = 8 k¡du lp¡e sp¡ D PQR _u bpL$u fl¡gu bpSy>Ap¡‎_p dp` ip¡^p¡.‎

3. 	 kê$`rÓL$p¡Z_u Å¡X$u_u L$pQu ApL©$rs v$p¡fp¡. rÓL$p¡Z_¡ _pd Ap`p¡. s¡d_p k„Ns M|Zp kdp_ r_ip_u\u 
‎v$ip®hp¡. rÓL$p¡Zp¡_u k„Ns bpSy>_u g„bpC âdpZkf lp¡e s¡ k„¿ep_u dv$v$\u v$ip®hp¡.‎ 

7.5

6

A

4

3

BC

P
O

O

QR

ApL©$rs 3.57

Dv$p. 	 ApL©$rs 3.57 dp„ D ABC A_¡‎ 
D PQR v$ip®ìep R>¡. s¡ 
rÓL$p¡Zdp„ v$ip®h¡gu dprlsu_y„ 
r_funZ L$fp¡. s¡ `f\u S>¡_u 
g„bpC Ap`¡gu _\u, s¡ bpSy>_u 
g„bpC ‎ip¡^p¡.‎ 

•

•

Ap Ýep_dp„ fpMuA¡.
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D`¾$d : 
sdpfu ipmp A\hp Of_u Apk`pk_p 500 duV$f `qfkf_p fõsp_p¡ _L$ip¡ s¥epf L$fp¡. 

fõsp `f_p b¡ ‎õ\p__y„ A„sf L¡$hu fus¡ dp`ip¡? kpdpÞe fus¡ 2 duV$f A„sf L$p`sp sd¡ L¡$V$gp `Ngp 

(Steps) Qpgp¡ R>p¡ s¡ ‎Sy>Ap¡. b¡ duV$f A„sfdp„ ÓZ `Ngp Qpëep lp¡ sp¡ s¡ âdpZ¡ 90 `Ngp„ A¡V$g¡ 60 duV$f 

gC_¡ ‎A„sf _½$u L$fp¡. V|„$L$dp„, `qfkf_p b^p„ fõsp `f Qpgu_¡ sdpf¡ s¡ b^p„ A„sf _½$u L$fhp„ `X$i¡. `R>u 

‎fõspAp¡ A¡L$buÅ_¡ Äep„ R>¡v¡$ R>¡ Ðep„ M|Zp¡ s¥epf \pe R>¡ s¡_p dp`_p¡ A„v$pS> L$pY$p¡. fõsp_u dp`¡gu ‎g„bpC dpV¡$ 

ep¡Áe âdpZdp` gC _L$ip¡ s¥epf L$fp¡. `qfkfdp„_u vy$L$p_p¡, f¢L$X$uAp¡, Cdpfsp¡, ‎bkõV$pµ`, qfnpõV¡$ÞX$ BÐepqv$ 

v$ip®hhp_p¡ âeÐ_ L$fp¡. _uQ¡ _L$ip_p¡ A¡L$ _d|_p¡ k|rQ krls Ap`¡gp¡ ‎R>¡.‎ 

‎

k|rQ :	 1. `yõsL$_u vy$L$p_‎ 	 2. bk õV$p¡`‎ 	 3. õV¡$i_fu_u vy$L$p_‎	 	 4. b¸„L$‎

	 5. v$hp_u vy$L$p_‎ 	 6. D`lpf N©l 	 7. kpeL$g_u vy$L$p_‎

     sdpf¡ _L$ip¡ s¥epf L$fsu hMs¡ fõsp `f_y„ A„sf ep¡Áe âdpZdp„ v$ip®hhp_y„ R>¡. S>¡d L¡$ 1 k¡du = ‎‎100 du 

A\hp 1 k¡du = 50 du. rÓL$p¡Z_p NyZ^d®_p¡ rhQpf L$ep¡£ L¡$ ? rÓL$p¡Z_p dp¡V$p M|Zp_u ‎kpd¡_u bpSy> dp¡V$u lp¡e 

R>¡, s¡ epv$ L$fp¡.‎

1

1

2

2

3

3

4

4
5

7

6

6

6

epv$ L$fuA¡.‎
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P

Q R

S

ApL©$rs 3.58

A

B CD E
ApL©$rs 3.59

P

Q RS
ApL©$rs 3.60

k„L$uZ® âï_k„N°l ‎3

1.	 ‎_uQ¡_u blz`ep®eu âñp¡ dpV¡$‎ Ap`¡gp DÑfp¡ `¥L$u ep¡Áe `ep®e ip¡^p¡.‎

	 (i) 	 A¡L$ rÓL$p¡Z_u b¡ bpSy> 5 k¡du A_¡ 1.5 k¡du  lp¡e sp¡ rÓL$p¡Z_u ÓuÆ bpSy>_u g„bpC

	       	. . . . . . . _ lp¡e.‎

		  (A) 3.7 k¡du 	 (B) 4.1 k¡du 	 (C) 3.8 k¡du 		  (D) 3.4 k¡du 

	 (ii) 	D PQR dp„ Å¡‎ ÐR > ÐQ sp¡  . . . . . . . . li¡.

		  (A) QR > PR	 (B) PQ > PR	 (C) PQ < PR	 (D) QR < PR

	 (iii) 	D TPQ dp„ ÐT = 65°, ÐP = 95°  sp¡ ‎_uQ¡_p rh^p_p¡ `¥L$u kpQy„ rh^p_ L$ey„?‎

		  (A) PQ < TP	 (B) PQ < TQ   	 (C) TQ < TP < PQ      (D) PQ < TP < TQ

2.	 D ABC A¡ kdqÜcyS> rÓL$p¡Z R>¡. S>¡dp„ AB = AC R>¡ A_¡ BD A_¡‎ CE b¡ dÝeNp R>¡, 
	 sp¡  BD = CE bsphp¡.‎

3.	 D PQR dp„ Å¡‎ PQ > PR A_¡‎ ÐQ A_¡‎ ÐR 
	 ‎_p¡ vy$cpS>L$ S dp„ R>¡v¡$ R>¡ sp¡ bsphp¡ L¡$‎, SQ > SR.

4.	 ApL©$rs 3.59 dp„ D ABC _u BC bpSy> `f ‎
	 D A_¡‎ E tbvy$ A¡hu fus¡ Aph¡gp R>¡ L¡$ BD = CE
	 s¡d S>‎ AD = AE sp¡ bsphp¡ L¡$‎, D ABD @ D ACE.

5.	 ApL©$rs 3.60 dp„ D PQR _u bpSy> QR `f S
	 A¡ L$p¡C`Z A¡L$ tbvy$ R>¡ sp¡ kprbs L$fp¡ L¡$,
	 PQ + QR + RP > 2PS
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7. 		  ApL©$rs 3.62 dp„ f¡M PT A¡ ÐQPR _p¡ vy$cpS>L$ R>¡.‎ 
		  tbvy$ R dp„\u v$p¡f¡gu A_¡ f¡M PT _¡ kdp„sf Aph¡gu f¡Mp, 

qL$fZ QP _¡ S tbvy$dp„ R>¡v¡$ R>¡‎, 
		  sp¡ kprbs L$fp¡ L¡$,‎ PS = PR

6.	 ApL©$rs 3.61 dp„ D ABC dp„‎ ÐBAC _p¡‎
	 vy$cpS>L$, bpSy> BC _¡ D tbvy$dp„ R>¡v¡$ R>¡ sp¡
	 kprbs L$fp¡ L¡$,‎ AB > BD

ApL©$rs 3.61

A

B CD

ApL©$rs 3.62
Q T R

S

P

8.	 ApL©$rs 3.63 dp„ f¡M AD ^ f¡M BC. 
	 f¡M AE 	A¡ ÐCAB _p¡ vy$cpS>L$ R>¡ A_¡ E-D-C. 
	 sp¡ v$ip®hp¡ L¡$‎,

	 mÐDAE = 1
2

 (mÐC -  mÐB )

rhQpf L$fuA¡.

	 Ap`Z¡ iu¿ep L¡$ b¡ rÓL$p¡Z kdL$p¡Z lp¡e sp¡ s¡d_u k„Ns bpSy> âdpZkf lp¡e R>¡. 

	 b¡ QsyóL$p¡Z ‎kdL$p¡Z lp¡e sp¡ s¡d_u k„Ns bpSy> âdpZkf lp¡e R>¡ L¡$? rhrh^ ApL©$rsAp¡ v$p¡fu_¡ 

QL$pkp¡.

	 Ap S> ‎NyZ^d® AÞe blzcyÅL©$rs_u bpbsdp„ `Z QL$pku Sy>A¡.‎

qqq

ApL©$rs 3.63
A

C

B

D

E
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4 rÓL$p¡Z fQ_p‎

rÓL$p¡Z_p OV$L$p¡dp„ _uQ¡_p„ OV$L$p¡_u dprlsu lp¡e s¡hp¡ rÓL$p¡Z v$p¡fhp¡.‎
• ‎̀ pep¡, A¡L$ `pep `f_p¡ M|Zp¡ A_¡ bpL$u_u b¡ bpSy>_u g„bpC_p¡ kfhpmp¡
• `pep¡, A¡L$ `pep `f_p¡ M|Zp¡ A_¡ bpL$u_u b¡ bpSy>_u g„bpC_p¡ saphs
• `qfrdrs A_¡ `pep `f_p¡ M|Zp¡

l

Q

BTA

ApL©$rs 4.1

‎̀ pR>gp ^p¡fZdp„  Ap`Z¡ _uQ¡_u rÓL$p¡Z fQ_p iu¿ep R>uA¡.‎
* ÓZ¡e bpSy>_u g„bpC Ap`u lp¡e s¡hp¡ rÓL$p¡Z v$p¡fhp¡.
* `pep¡ A_¡ `pep_¡ kdprhô$ L$fsp„ b¡ M|Zp Apàep lp¡e s¡hp¡ rÓL$p¡Z v$p¡fhp¡.
* b¡ bpSy> A_¡ b¡ bpSy>Ap¡_¡ kdphsp¡‎ M|Zp¡ Apàep¡ lp¡e s¡hp¡ rÓL$p¡Z v$p¡fhp¡.
* L$Z® A_¡ A¡L$ cyÅ Ap`u lp¡e s¡hp¡ L$pV$L$p¡Z rÓL$p¡Z v$p¡fhp¡.

g„bvy$cpS>L$_p¡ âd¡e
• Ap`¡gp f¡MpM„X$_p g„bvy$cpS>L$  `f_y„ v$f¡L$ tbvy$ s¡

f¡MpM„X$_p A„rsd tbvy$Ap¡\u kfMp A„sf¡ R>¡.

• f¡MpM„X$_p A„Ðetbvy$\u kdp_ A„sf¡ lp¡e
s¡hy„ v$f¡L$ tbvy$ f¡MpM„X$_p R>¡X$p\u
kdp_ A„sf¡ ‎lp¡e R>¡.

ÅZu gCA¡.‎

  rÓL$p¡Z fQ_p (Constructions of triangles)

rÓL$p¡Z_u fQ_p L$fhp dpV¡$ ÓZ bpbsp¡ AphíeL$ R>¡.‎ ÓZ M|Zp A_¡ ÓZ bpSy> `¥L$u a¼s b¡ bpbsp¡ 
Ap`u lp¡e A_¡ s¡ D`fp„s rÓL$p¡Z k„b„^u lÆ L¡$V$guL$‎ dprlsu Ap`u lp¡e ‎sp¡ s¡ dprlsu A_¡ Ap`¡gu b¡ bpb-
sp¡_p¡ D`ep¡N L$fu rÓL$p¡Z L¡$d v$p¡fhp¡ s¡ Å¡CA¡.‎

	‎"L$p¡C A¡L$ tbvy$ b¡ rcß f¡MpAp¡ `f lp¡e sp¡ s¡ tbvy$ s¡ f¡MpAp¡_y„ R>¡v$_tbvy$ lp¡e R>¡ Ap NyZ^d®_p¡ Alu„ 
Ap`¡gu ‎fQ_pAp¡dp„ A_¡L$hpf D`ep¡N L$ep£ R>¡.

epv$ L$fuA¡.‎

Qpgp¡ iuMuA¡.
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B

A

C
75°

6.3 k¡du

L$pQu ApL©$rs 4.2

fQ_p‎ I 
	 rÓL$p¡Z_p¡ `pep¡, `pep `f_p¡ A¡L$ M|Zp¡ A_¡ bpL$u_u b¡ bpSy>Ap¡_u g„bpC_p¡ kfhpmp¡ 
	 Apàep¡ lp¡e ‎s¡hp¡ rÓL$p¡Z v$p¡fhp¡.‎

Dv$p.	 D ABC A¡hp¡ v$p¡fp¡ L¡$, S>¡dp„ BC = 6.3 k¡du, ÐB = 75° A_¡ AB + AC = 9 k¡du R>¡.‎ 
DL¡$g ः	 kp¥ â\d A`¡rns rÓL$p¡Z_u L$pQu ApL©$rs v$p¡fp¡.
õ`óV$uL$fZ ः L$pQu ApL©$rsdp„ v$ip®ìep dyS>b		
	 BC = 6.3 k¡du _p¡ f¡MpM„X$ v$p¡fuA¡.
	 tbvy$ B `pk¡ f¡MpM„X$ BC kp\¡ 75° M|Zp¡	
	 b_phsy„ qL$fZ `f D tbvy$ A¡hu fus¡ v$p¡fp¡ L$¡   
	 S>¡\u BD = AB + AC = 9 k¡du
	 qL$fZ BD `f tbvy$ A tbvy$ ip¡^hp_y„ R>¡.
	 BA + AD = BA + AC = 9
	 \ AD = AC
	 \ tbvy$ A Ap f¡M CD _p g„bvy$cpS>L$  
		  `f R>¡. ‎ 
	 \ qL$fZ BD A_¡ f¡M CD _p g„b
		  vy$cpS>L$_y„ R>¡v$_ tbvy$ A¡V$g¡ tbvy$ ‎A R>¡.

fQ_p_p `Nr\ep„

L$pQu ApL©$rs 4.3

A

B C

D

6.3 k¡du

9 
k

¡du

	 (1) f¡M BC Ap 6.3 k¡du v$p¡fp¡. ‎	
(2) B tbvy$ kp\¡ 75° _p¡ ‎M|Zp¡ 

	 	 b_phsy„ qL$fZ BP v$p¡fp¡. ‎
	 (3)	qL$fZ BP `f 
		  d(B,D) = 9 k¡du A„sf¡ 
		  D tbvy$ gp¡.‎
	 (4)	f¡M DC v$p¡fp¡. ‎
	 (5)	f¡M DC  _p¡ g„bvy$cpS>L$ 
	 	 v$p¡fp¡. ‎
	 (6)	f¡M DC _p g„bvy$cpS>L$  A_¡ 	

	 qL$fZ BP _p R>¡v$_tbvy$_¡  
		  A _pd Ap`p¡. ‎
	 (7)	f¡M AC v$p¡fp¡. ‎
		  D ABC A¡ A`¡rns rÓL$p¡Z 
		  s¥epf \ep¡.‎

`pL$u ApL©$rs 4.4

P

A

B C

D

75°

6.3 k¡du
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dlphfpk„N°l‎ 4.1

1.	 D PQR A¡hp¡ v$p¡fp¡ L¡$ `pep¡ QR = 4.2 k¡du, ÐQ = 40° A_¡ PQ + PR = 8.5 k¡du 
2.	 D XYZ A¡hp¡ v$p¡fp¡ L¡$ `pep¡ YZ = 6 k¡du, XY + XZ = 9 k¡du. ÐXYZ = 50°
3.	 D ABC A¡hp¡ v$p¡fp¡ L¡$ `pep¡ BC = 6.2 k¡du, ÐACB = 50°,  AB + AC = 9.8 k¡du
4.	 D ABC A¡hp¡ v$p¡fp¡ L¡$ `pep¡ BC = 3.2 k¡du, ÐACB = 45° A_¡ D ABC _u `qfrdrs 10 k¡du

fQ_p‎ II 
	 rÓL$p¡Z_p¡ `pep¡, `pep `f_p M|Zp `¥L$u A¡L$ M|Zp¡ A_¡ bpL$u_u b¡ bpSy>_u g„bpB®_p¡ saphs Apàep¡ 
lp¡e s¡hp¡ ‎rÓL$p¡Z v$p¡fhp¡. ‎
Dv$p. (1)D ABC dp„ BC = 7.5 k¡du, ÐABC = 40°, AB - AC = 3 k¡du sp¡ D ABC fQp¡. ‎
DL¡$g ः	 â\d L$pQu ApL©$rs v$p¡fuA¡. ‎
õ`óV$uL$fZ ः	 AB - AC = 3 k¡du \ AB > AC R>¡. ‎
	 f¡M BC v$p¡fuA¡. ‎ f¡M BC kp\¡  40° _p¡ M|Zp¡ 
	 b_phsy„ qL$fZ BL v$p¡fu iL$pe. s¡ qL$fZ `f 
 	 A tbvy$_y„ õ\p_ ip¡^hp_y„ R>¡. BD = 3 k¡du Aph¡ s¡ fus¡ 
	 D tbvy$ `f qL$fZ gp¡. ‎lh¡, B-D-A 
	 A_¡ BD = AB -AD = 3 A_¡
	 AB - AC = 3 Ap`¡gy„ R>¡. ‎
	 \ AD = AC
	 \ tbvy$ A f¡M DC _p g„bvy$cpS>L$ `f R>¡.
	 \ tbvy$ A qL$fZ BL A_¡ f¡M DC _p 
	 g„bvy$cpS>L$_y„ R>¡v$_ tbvy$ R>¡.

L$pQu ApL©$rs 4.5

A

B C
40°

7.5 k¡du

A

B

D

C40°

L$pQu ApL©$rs 4.6

fQ_p_p `Nr\ep„ 
	 (1)	 f¡M BC Ap 7.5 k¡du_p¡ v$p¡fp¡.
	 (2)	 B tbvy$ ApNm 40° M|Zp¡ b_phsy„   	

	 qL$fZ BL v$p¡fp¡.
	 (3)	 qL$fZ BL `f D tbvy$ A¡hu fus¡ gp¡, L¡$ 	

	 S>¡\u BD = 3 k¡du.
	 (4)	 f¡M CD v$p¡fu_¡ s¡_p¡ g„bvy$cpS>L$ v$p¡fp¡. 

(5)	 f¡M CD _p¡ g„bvy$cpS>L$ v$p¡fp¡ S>¡ qL$fZ 
		  BL _¡ Äep„ R>¡v¡$ Ðep  A _pd Ap`p¡. ‎
	 (6)	 f¡M AC v$p¡fp¡‎.
		  D ABC A¡ A`¡rns rÓL$p¡Z R>¡. ‎

D

A

B C
40°

7.5 k¡du

L

`pL$u ApL©$rs 4.7
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Dv$p. 2	   D ABC dp„ bpSy> BC = 7 k¡du, ÐB = 40° A_¡ AC - AB = 3 k¡du sp¡ D ABC v$p¡fp¡.
DL¡$g ः	  L$pQu ApL©$rs v$p¡fp¡.

fQ_p_p `Nr\ep„
	 (1) BC = 7 k¡du _p¡ v$p¡fp¡. ‎
	 (2) tbvy$ B  kp\¡ 40°_p¡ M|Zp¡
		    b_phsp¡ qL$fZ BT v$p¡fp¡. ‎
	 (3) qL$fZ BT _p rhê$Ù   		
		    qL$fZ BS `f tbvy$ D A¡hu 
		    fus¡ gp¡ L¡$  BD = 3 k¡du.
	 (4) f¡M DC _p¡ g„bvy$cpS>L$  	
		    v$p¡fp¡. ‎
	 (5) f¡M DC _y„ g„bvy$cpS>L$  
		    qL$fZ BT _¡ Äep„ R>¡v¡$ 
            Ðep„ tbvy$ A _pd Ap`p¡. ‎
     (6) f¡M AC v$p¡fp¡. 
		    D ABC A¡ A`¡rns 
            rÓL$p¡Z s¥epf \ep¡. ‎ 

L$pQu ApL©$rs 4.8

A

B C
40°

7 k¡du

	 BC = 7 k¡du v$p¡fp¡. AC > AB. f¡M BC _p
	 tbvy$ B kp\¡ 40°  _p¡ M|Zp¡ b_phsy„ 
	 qL$fZ BT v$p¡fu iL$pi¡. ‎tbvy$ A qL$fZ `f S> R>¡. ‎	
	 qL$fZ BT _p rhê$Ù qL$fZ `f tbvy$ 

	 D A¡hu fus¡ gp¡ L¡$ S>¡\u,  BD = 3 k¡du.
	 lh¡ AD = AB + BD = AB + 3 = AC 

(L$pfZ AC - AB = 3 k¡du Apàey„ R>¡. ‎) 
\ AD = AC

\ tbvy$ A f¡M CD _p g„bvy$cpS>L$ `f R>¡.

7 k¡du

A

B
C

S

D

T

40°

3 k
¡du

`pL$u ApL©$rs 4.10

dlphfpk„N°l‎  4.2

1.	 D XYZ A¡hp¡ v$p¡fp¡ L¡$ YZ = 7.4 k¡du. ÐXYZ = 45° A_¡ XY - XZ = 2.7 k¡du. 
2.	 D PQR A¡hp¡ v$p¡fp¡ L¡$ QR = 6.5 k¡du. ÐPQR = 40° A_¡ PQ - PR = 2.5 k¡du. 
3.	 D ABC A¡hp¡ v$p¡fp¡ L¡$ BC = 6 k¡du. ÐABC = 100° A_¡ AC - AB = 2.5 k¡du. 

L$pQu ApL©$rs 4.9

7 k¡duB C

D
S

A
T
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õ`óV$uL$fZ ः	 Ap ApL©$rsdp„ f¡M BC `f tbvy$ P A_¡ Q A¡hp¡ v$p¡fp¡ L$¡$,
	 PB = AB, CQ = AC
	 \ PQ = PB + BC + CQ = AB + BC +AC = 11.3 k¡du.
	 lh¡ DPBA dp„ PB = BA
	 \ ÐAPB = ÐPAB A_¡ ÐAPB + ÐPAB = brlóL$p¡Z ABC = 70°. . . . (brlóL$p¡Z_p
										          A„s:kçdyM L$p¡Z_p¡ âd¡e‎)
	 \ ÐAPB = ÐPAB = 35°	 s¡ S> âdpZ¡ ÐCQA = ÐCAQ = 30°
	 lh¡ PAQ Ap rÓL$p¡Z (dp¡V$p¡ rÓL$p¡Z) v$p¡fu iL$pi¡ L$pfZ ‎s¡_p b¡ `pep `f_p M|Zp A_¡ s¡_u 
	 kdprhô$ bpSy> PQ sd¡ ÅZp¡ R>¡.
	 s¡\u BA = BP \ tbvy$ B f¡M AP _p g„bvy$cpS>L$ `f R>¡.A_¡ CA = CQ 
	 \ tbvy$ C f¡M AQ _p g„bvy$cpS>L$ `f R>¡.

	 \ AP A_¡ AQ _p g„bvy$cpS>L$p¡ v$p¡fp¡ A_¡ S>¡ f¡Mp PQ _¡ Äep„ R>¡v¡$ s¡ tbvy$Ap¡ A_y¾$d¡ B 
		  A_¡ C tbvy$ dmi¡.

fQ_p‎  III
rÓL$p¡Z_u `qfrdrs A_¡ bß¡ `pep `f_p M|Zp¡ Apàep¡ lp¡e s¡hp¡ rÓL$p¡Z v$p¡fhp¡. ‎

Dv$p.		  D ABC dp„ AB + BC + CA = 11.3 k¡du , ÐB = 70°, ÐC = 60° sp¡ D ABC v$p¡fp¡.
DL¡$g ः	 L$pQu ApL©$rs v$p¡fp¡. ‎

L$pQu ApL©$rs 4.11

A

B CP Q
35° 70° 60° 30°

11.3 k¡du

fQ_p_p `Nr\ep„
(1)  f¡M PQ = 11.3 k¡du g„bpC_p¡ f¡MpM„X$ v$p¡fp¡.

(2)  tbvy$ P `pk¡ 35° dp`_p M|Zp¡ b_phsy qL$fZ 

	 v$p¡fp¡.

(3)  tbvy$ Q `pk¡ 30° dp`_p M|Zp¡ b_phsy qL$fZ 

	 v$p¡fp¡.

(4)	 b¡  qL$fZp¡_p R>¡v$_tbv$y$_¡ A _pd Ap`p¡.

(5)  f¡M AP A_¡ f¡M AQ _p g„bvy$cpS>L$ v$p¡fp¡.
	 S>¡ f¡Mp PQ _¡ Äep„ R>¡v¡$ s¡ tbvy$Ap¡ A_y¾$d¡ B 
	 A_¡ C _pd Ap`p¡. 
(6)  f¡M AB A_¡ f¡M AC v$p¡fp¡.
	 D ABC A¡ A`¡rns rÓL$p¡Z R>¡. ‎
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qqq

    k„NZL$ `f ÆAp¡Æb°p kp¸ãV$h¡Af_u dv$v$\u Ap rÓL$p¡Z_u fQ_pAp¡ L$fp¡ A_¡ L$fhp_p¡ Ap_„v$ d¡mhp¡. 

    fQ_p‎ ¾$dp„L$‎ 3‎ Ap Sy>v$p Sy>v$p kp¸ãV$h¡Afdp„ L$fu_¡ bsph¡gu R>¡ sp¡ s¡ fus_p¡ `Z Aæepk L$fp¡.‎

`pL$u ApL©$rs 4.12

35° 70° 60° 30°

A

B CP Q
11.3 k¡du

dlphfpk„N°l‎ 4.3

1.	 D PQR A¡hp¡ v$p¡fp¡ L¡$, S>¡dp„ ÐQ = 70°, ÐR = 80° A_¡ PQ + QR + PR = 9.5 k¡du. 
2.	 D XYZ A¡hp¡ v$p¡fp¡ L¡$, S>¡dp„ ÐY = 58°, ÐX = 46° A_¡ rÓL$p¡Z_u `qfrdrs 10.5 k¡du li¡. 
3.	 D LMN A¡hp¡ v$p¡fp¡ L¡$, S>¡dp„ ÐM = 60°, ÐN = 80° A_¡ LM + MN + NL = 11 k¡du.

k„L$uZ® âï_k„N°l ‎4
1.	 D XYZ A¡hp¡ v$p¡fp¡ L¡$ XY + XZ = 10.3 k¡du, YZ = 4.9 k¡du, ÐXYZ = 45°

2.	 D ABC A¡hp¡ v$p¡fp¡ L¡$ ÐB = 70°, ÐC = 60°, AB + BC + AC = 11.2 k¡du.

3.	 S>¡‎ rÓL$p¡Z_u `qfrdrs 14.4 k¡du R>¡ A_¡ bpSy>Ap¡_p¡ NyZp¡Ñf 2ः3ः4 A¡hp¡ rÓL$p¡Z v$p¡fp¡.‎

4.	 D PQR A¡hp¡ v$p¡fp¡ L¡$ PQ - PR = 2.4 k¡du, QR = 6.4 k¡du A_¡ ÐPQR = 55°.

ICT Tools or Links
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5 QsyóL$p¡Z 

A

B

C

D

ApL©$rs 5.1

epv$ L$fuA¡.‎

1.�ABCD _p k„v$c®dp„ _uQ¡_u Å¡X$ gMp¡.

`pk`pk¡_u bpSy>Ap¡_u Å¡X$ 
(1) ... , ...    (2) ... , ...
(3) ... , ...    (4) ... , ...

`pk`pk¡_u bpSy>Ap¡_u Å¡X$ 
(1) ... , ...    (2) ... , ...
(3) ... , ...    (4) ... , ...

kçdyM bpSy>Ap¡_u Å¡X$ (1) .... , .... (2) .... , .... 
kçdyM M|ZpAp¡_u Å¡X $‎ (1) ..... , ..... (2) ..... , ..... 

dpfp âL$pf A_¡ NyZ^d® epv$ L$fu_¡ _uQ¡_u dprlsu gMp¡. 

• kdp„sfcyS> QsyóL$p¡Z
• kdp„sfcyS> QsyóL$p¡Z_u L$kp¡V$uAp¡
• kdcyS> QsyóL$p¡Z

• rÓL$p¡Z_u b¡ bpSy>_p
dÝetbvy$_p¡ âd¡e

• g„bQp¡fk
• Qp¡fk
• kdg„b QsyóL$p¡Z

lz„ QsyóL$p¡Z Ry>„ 

dpfu kçdyM bpSy>Ap¡_u 
bß¡ Å¡X$ kdp„sf 

dpfp b^p 
M|Zp L$pV$M|Zp 

dpfu b^u bpSy>Ap¡ 
kdp_ g„bpC_p 

dpfu b^u bpSy>Ap¡ kdp_, 
b^p M|Zp kdp_ 

dpfp NyZ^d® dpfp NyZ^d® dpfp NyZ^d® dpfp NyZ^d® 

· kçdyM bpSy>Ap¡ A¡L$ê$`
· kçdyM M|ZpAp¡ ‎ . . . . 
· rhL$Z® ‎ . . . . 

· kçdyM bpSy>‎. . . . 
· rhL$Z® ‎. . . . .

· kçdyM M|ZpAp¡ ‎ . . . . 
· rhL$Z® ‎. . . . .

· rhL$Z® ‎. . . .

dpfp kçdyM bpSy>_u A¡L$ Å¡X$ kdp„sf‎

Qpgp¡ iuMuA¡.
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	 �	f¡M AB A_¡ f¡M BC  L$p¡C`Z g„bpB_p 
A_¡ `fõ`f L$p¡C`Z dp`_p M|Zp b_phsp„ 
f¡MpM„X$ v$p¡fuA¡. ‎ 

	 �	̀qfL$fdp„  BC S>¡V$gy„ A„sf gC, tbvy$ A L¢$Ö 
gC A¡L$ Qp` v$p¡fuA¡. ‎

	 �	̀qfL$fdp„ AB S>¡V$gy„ A„sf gC, tbvy$ C L¡ÞÖ 
gC `l¡gp Qp`_¡ R>¡v$sp¡ Qp` v$p¡fuA¡. ‎

	 �	bß¡ Qp`_p R>¡v$_tbvy$_¡ D _pd Ap`uA¡. ‎
	 �	f¡M AD A_¡ f¡M CD v$p¡fp¡. 
		  s¥epf \sp¡ �ABCD kdp„sfcyS> QsyóL$p¡Z 

R>¡. ‎

A

B C

D

ApL©$rs 5.3

QsyóL$p¡Z_p Sy>v$p-Sy>v$p âL$pf A_¡ NyZ^d® sd_¡ Mbf R>¡. bpSy> A_¡ M|Zp dp`hp, L$pNm_u          
NX$uhpmu ‎L©$rsÜpfp sd¡ NyZ^d® ÅZu gu^p„ R>¡. Ap NyZ^d® sL®$ k„Ns v$gug\u L¡$hu fus¡ kprbs L$fhp 
s¡_p¡ Aæepk ‎Ap`Z¡ L$fuiy„. ‎

Äepf¡ NyZ^d®_¡ sL®$Üpfp kprbs L$fuA¡ Ðepf¡ s¡ S> NyZ^d®_¡ "`°d¡e' (Theorem) L$l¡ R>¡. ‎ 
g„bQp¡fk, Qp¡fk, kdcyS> QsyóL$p¡Z Ap b^p rhriô$ âL$pf_p kdp„sfcyS> QsyóL$p¡Z S> R>¡. L¡$hu fus¡? 

s¡ ‎Ap âL$fZ_p¡ Aæepk L$fhp\u sd_¡ kdÅi¡. s¡\u Aæepk_u iê$Aps kdp„sfcyS> QsyóL$p¡Z\u L$fuA¡.‎ 

		
ÅZu gCA¡.‎

kdp„sfcyS> QsyóL$p¡Z‎ (Parellelogram)
	 S>¡ QsyóL$p¡Z_u kçdyM bpSy>Ap¡_u bß¡ Å¡X$‎ kdp„sf lp¡e, sp¡ s¡_¡ kdp„sfcyS> QsyóL$p¡Z L$l¡ R>¡. ‎
	 âd¡e kprbs L$fsu hMs¡, Dv$plfZp¡ DL¡$g_u hMs¡ kdp„sfcyS> QsyóL$p¡Z_u ApL©$rs hpf„hpf v$p¡fhu 
`X¡$ R>¡. ‎s¡\u s¡ L¡$hu fus¡ v$p¡fhu, s¡ Å¡CA¡.‎ ‎
	 kdÅ¡ L¡$, Ap`Z_¡ �ABCD kdp„sfcyS> QsyóL$p¡Z v$p¡fhp¡ R>¡.
fus I ः	
	 • â\d AB A_¡ BC L$p¡C`Z g„bpC_p A_¡ 

`fõ`f L$p¡C`Z dp`_p M|Zp¡ b_phsp b¡ 
f¡MpM„X$ v$p¡fp¡. ‎ 

	 �	lh¡ f¡M AD A_¡ f¡M BC kdp„sf lp¡hp 
Å¡CA¡ A¡V$g¡‎ tbvy$ A dp„\u f¡M BC _¡       
kdp„sf f¡Mp v$p¡fuA¡. ‎

	 �	s¡dS> f¡M AB ।। f¡M DC, A¡V$g¡ tbvy$ C dp„\u ‎f¡M AB _¡ kdp„sf f¡Mp v$p¡fp¡. Ap f¡MpAp¡ S>¡ 
		  tbvy$dp„ R>¡v¡$, s¡ tbvy$ D li¡. Apd QsyóL$p¡Z s¥epf \ep¡. �ABCD kdp„sfcyS> QsyóL$p¡Z \i¡.‎ 
fus II ः

A D

CB ApL©$rs 5.2
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fus II dp„ Ap`Z¡ kçdyM bpSy> kdp_ lp¡e s¡hp¡ QsyóL$p¡Z v$p¡ep£ R>¡. s¡_u kçdyM cyÅAp¡    
kdp„sf L¡$d R>¡ ? ‎s¡ A¡L$ âd¡e_u kprbsu `R>u sd_¡ kdÅi¡. ‎ 

  L©$rs I	 	 `pk`pk¡_u bpSy>Ap¡ Sy>v$u-Sy>v$u g„bpC_u A_¡ s¡dp„ kdprhô$ M|Zp rhrh^ dp`_p 
gC_¡ `p„Q Sy>v$p„ Sy>v$p„ ‎kdp„sfcyS> QsyóL$p¡Z v$p¡fp¡. ‎

	 kdp„sfcyS> QsyóL$p¡Z_p âd¡ep¡ kprbs L$fhp dpV¡$ A¡L$ê$` rÓL$p¡Zp¡_p¡ D`ep¡N \pe R>¡. s¡ L¡$hu 
fus¡? A¡ kdS>hp _uQ¡_u L©$rs L$fp¡.‎

 L©$rs II	

 	 �	A¡L$ ÅX$p L$pX®$ `¡`f `f �ABCD         
kdp„sfcyS> QsyóL$p¡Z v$p¡fp¡. s¡_p¡ rhL$Z® 
AC v$p¡fp¡. ApL©$rsdp„ v$ip®h¡gp rifp¡tbvy$_p 
‎‎_pd QsyóL$p¡Z_u A„v$f `Z gMp¡. ‎

	 �	L$Z® AC `f NX$u hpmu_¡ DADC A_¡ 
DCBA `fõ`f b„^ b¡ksp Aph¡ R>¡ L¡$, s¡ 
Sy>Ap¡. ‎

	 �	�ABCD _p rhL$Z®  AC `f\u L$p`u_¡ 
DADC A_¡ DCBA AgN L$fp¡. DCBA 
_¡ a¡fhu  DADC kp\¡ 

		  b„^b¡ksp¡ Aph¡ R>¡ L¡$ ? ‎s¡ Sy>Ap¡. ‎

iy„ v¡$Mpey„ ? DCBA _u L$C bpSy>Ap¡ DADC_u 
L$C bpSy>Ap¡ kp\¡ b„^ b¡k¡ R>¡ ? ‎DCBA  _p¡ 
L$ep¡ M|Zp¡  DADC _p ¼ep M|Zp kp\¡ b„^ b¡k¡ 
R>¡ ?‎

		  bpSy> DC A¡ bpSy> AB kp\¡ A_¡ bpSy> 
AD A¡ bpSy> CB kp\¡ b„^ b¡k¡ R>¡. s¡dS> ∠ B 
A¡ ∠ D kp\¡ b„^ b¡k¡ ‎R>¡. ‎

	 A¡V$g¡ S> kdp„sfcyS> QsyóL$p¡Z_u kçdyM bpSy>Ap¡ A_¡ kçdyM M|ZpAp¡ A¡L$ê$` R>¡ s¡ Å¡C iL$pe 
R>¡. ‎kdp„sfcyS> QsyóL$p¡Z_p¡ Ap S> NyZ^d® Ap`Z¡ kprbs L$fuA¡. ‎ 

ApL©$rs 5.6

A

B C

C

D

A

ApL©$rs 5.4A
AA

D
D

B
B

I

II

C
C C

A

D

B

B

C

ApL©$rs 5.5
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C

A

D

B

´°

°
´

ApL©$rs 5.7

âd¡e‎ 1. kdp„sfcyS> QsyóL$p¡Z_u kpdkpd¡_u bpSy>Ap¡ A¡L$ê$` lp¡e R>¡ A_¡ kçdyML$p¡Zp¡ A¡L$ê$` lp¡e R>¡. 
		  `n	 ः	 �ABCD kdp„sfcyS> QsyóL$p¡Z R>¡. 
		        	 A¡V$g¡ L¡$ ‎bpSy> AB ।। bpSy> DC, bpSy> AD ।। bpSy> BC.
		  kpÝe	 ः	 f¡M AD ≅ f¡M BC ; f¡M DC ≅ f¡M AB
		         	 ∠ADC ≅ ∠CBA, A_¡ ∠DAB ≅ ∠BCD.
		  fQ_p‎	 ः	 rhL$Z® AC v$p¡fp¡. ‎ ‎

kprbsu	 ः	 f¡M DC ।। f¡M AB A_¡ rhL$Z® AC R>¡qv$L$p g¡sp„.‎

		∴   ∠DCA ≅ ∠BAC ................(1) 
		  A_¡ ∠DAC ≅ ∠BCA ..............(2) 	
 	 	 lh¡‎, ∆ADC A_¡ ∆CBA dp„,
		  ∠DAC ≅ ∠BCA .......... rh^p_‎ (2) `f\u
		  ∠DCA ≅ ∠BAC .......... rh^p_‎ (1) `f\u
		  bpSy> AC ≅ bpSy> CA ........ kpdpÞe bpSy> ‎ 
		∴   ∆ADC ≅ ∆CBA ...... M|bpM| L$kp¡V$u ‎
		∴  bpSy> AD ≅ bpSy> CB  .... A¡L$ê$` rÓL$p¡Z_u k„Ns bpSy>Ap¡ ‎
		  A_¡ bpSy> DC ≅ bpSy> AB ........ A¡L$ê$` rÓL$p¡Z_u k„Ns bpSy>Ap¡ ‎
		  s¡dS>, ∠ADC ≅ ∠CBA ......... A¡L$ê$` rÓL$p¡Z_p k„Ns L$p¡Zp¡ ‎ 
		  s¡\u> ∠DAB ≅ ∠BCD kprbs L$fu iL$pe. ‎ ‎ 

rhQpf L$fuA¡.

D`fp¡¼s âd¡edp„ ∠DAB ≅ ∠BCD kprbs L$fhp dpV¡$ fQ_pdp„ a¡fapf L$fhp¡ `X$i¡ L¡$ ? Å¡ a¡fapf  
L$fhp¡ `X¡ s¡d lp¡e sp¡ s¡ a¡fapf ‎L$fu_¡ kprbsu gMp¡. 

	 kdp„sfcyS> QsyóL$p¡Z_p¡ buÅ¡ A¡L$ NyZ^d® kdS>hp dpV¡$ _uQ¡_u L©$rs L$fp¡.‎

 L©$rs :	�PQRS L$p¡C`Z dp`_p¡ kdp„sfcyS> 
QsyóL$p¡Z v$p¡fp¡ rhL$Z® PR A_¡ rhL$Z® QS 
v$p¡fu_¡ s¡_p R>¡v$_tbvy$_¡ O _pd Ap`p¡. ‎v$f¡L$ 
rhL$Z®_p \e¡gp„ b¡-b¡ cpN_u g„bpC_u 
syg_p rhcpS>L$ (qX$hpeX$f)\u L$fp¡. ¼ey 
spfZ L$pY$ip¡ ?‎ 

R

S
O

P

Q
ApL©$rs 5.8

X

X

O

}.....ìeyÐ¾$dL$p¡Zp¡ ‎
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âd¡e‎ ः kdp„sfcyS> QsyóL$p¡Z_p rhL$Zp£ `fõ`f vy$cpN¡‎ R>¡.‎

		  `n	 ः	 �PQRS kdp„sfcyS> QsyóL$p¡Z R>¡. ‎ 
				    rhL$Z® ‎PR A_¡ rhL$Z® ‎QS bß¡ tbvy$ O dp„ R>¡v¡$ R>¡. 
		  kpÝe	 ः	 f¡M PO ≅ f¡M RO,  f¡M SO ≅ f¡M QO

kprbsu	 ः	 ∆POS A_¡ ∆ROQ dp„
			   ∠OPS ≅ ∠ORQ .......... ìeyÐ¾$dL$p¡Zp¡ ‎
			   bpSy> PS ≅ bpSy> RQ ......... kdp„sfcyS> QsyóL$p¡Z_u kçdyM bpSy>
			   ∠PSO ≅ ∠RQO .......... ìeyÐ¾$dL$p¡Zp¡ ‎
			   ∴∆POS ≅ ∆ROQ .......  M|bpM| L$kp¡V$u ‎
			   ∴f¡M PO ≅ f¡M RO ..............
			   A_¡ f¡M SO ≅ f¡M QO ..........

Ap Ýep_dp„ fpMuA¡.

	 • kdp„sfcyS> QsyóL$p¡Z_u kçdyM cyÅAp¡ A¡L$ê$` lp¡e R>¡. ‎
	 • kdp„sfcyS> QsyóL$p¡Z_p kçdyM M|ZpAp¡ A¡L$ê$` lp¡e R>¡. ‎
	 • kdp„sfcyS> QsyóL$p¡Z_p rhL$Zp£ `fõ`f vy$cpN¡ R>¡.  ‎ ‎ ‎

NZ¡gp„ Dv$plfZp¡ ‎

Dv$p. (1)	�PQRS kdp„sfcyS> QsyóL$p¡Z R>¡. PQ = 3.5, PS = 5.3 ∠Q = 50° sp¡ �PQRS _u 

		 bpL$u_u bpSy>Ap¡ A_¡ M|Zp_p dp` ip¡^p¡. ‎

DL¡$g ः	�PQRS kdp„sfcyS> QsyóL$p¡Z R>¡.  
			   \∠ Q + ∠ P = 180° ........A„s:L$p¡Z 	
			\   50° + ∠ P = 180°
			\   ∠ P = 180° - 50° = 130°		
			  lh¡‎, ∠ P = ∠ R A_¡  ∠ Q = ∠ S .......kdp„sfcyS> QsyóL$p¡Z_p kçdyM M|Zp¡ 
			\   ∠ R = 130° A_¡  ∠ S = 50°
			  s¡d S>, PS = QR A_¡ PQ = SR .......kdp„sfcyS> QsyóL$p¡Z_u kçdyM bpSy>

			   \ QR = 5.3 A_¡ SR = 3.5

R

S
O

P

Q
ApL©$rs 5.9

X

X

O

}..... A¡L$ê$` rÓL$p¡Zp¡_u k„Ns bpSy>

ApL©$rs 5.10

5.3 SP

RQ
50°

3.
5
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Dv$p. (2) �ABCD kdp„sfcyS> R>¡.‎ �ABCD dp„ Ð A = (4x + 13)° A_¡ Ð D = (5x - 22)° 
sp¡ Ð B A_¡ Ð C _p dp` ip¡^p¡.‎ ‎ 

DL¡$g ः kdp„sfcyS> QsyóL$p¡Z_p `pk`pk¡_p M|Zp `|fL$ lp¡e R>¡.‎ ‎ 
			   Ð A A_¡ Ð D `pk`pk¡_p M|Zp R>¡.‎  
			   \ (4x +13)°+ (5x - 22)° = 180 
			   \ 9x - 9 = 180
			   \ 9x = 189
			   \ x = 21
			   \ Ð A = 4x +13 = 4 ´ 21 + 13 = 84+13 = 97° \ Ð C = 97°
					    Ð D = 5x - 22 = 5 ´ 21 - 22 = 105 - 22 = 83° \ Ð B = 83°

dlphfpk„N°l‎ 5.1

1.	 kdp„sfcyS> �WXYZ _p rhL$Zp£ tbvy$ O dp„ R>¡v¡$ R>¡. ‎∠XYZ = 135° sp¡ ∠XWZ = ?, 
	 ∠YZW = ? Å¡‎ l(OY)= 5 k¡du sp¡ l(WY)= ? ‎

2.	 kdp„sfcyS> �ABCD dp„ ∠A = (3x + 12)°, ∠B = (2x - 32)° sp¡ x _u qL„$ds ip¡^p¡, 	
s¡ `f\u ‎ ‎∠C A_¡ ∠D _p dp` ip¡^p¡.‎ 

3.	 A¡L$ kdp„sfcyS> QsyóL$p¡Z_u `qfrdrs 150 k¡du R>¡ A_¡ A¡L$ bpSy> buÆ L$fsp„ 25 k¡du h^pf¡ R>¡. 
sp¡ s¡_u ‎b^$u bpSy>Ap¡_p dp` ip¡^p¡. ‎ ‎ 

4.	 kdp„sfcyS> QsyóL$p¡Z_p b¡ `pk`pk¡_p M|ZpAp¡_p¡ NyZp¡Ñf 1 ः 2 R>¡ sp¡ s¡_p b^p M|Zp_p dp` 
ip¡^p¡. 

5*. 	kdp„sfcyS> �ABCD _p rhL$Zp£ `fõ`f tbvy$ O dp„ R>¡v¡$ R>¡. Å¡ ‎AO = 5, BO = 12 A_¡ 
AB = 13 sp¡ �ABCD kdcyS> R>¡ s¡ kprbs L$fp¡. 

6. 	ApL©$rs 5.12 dp„  �PQRS A_¡ �ABCR  
	 b¡ kdp„sfcyS> QsyóL$p¡Z R>¡. ∠P = 110° 
	 sp¡ �ABCR _p b^p M|Zp_p dp` ip¡^p¡. ‎ 

7. 	ApL©$rs 5.13 dp„ �ABCD kdp„sfcyS> 
QsyóL$p¡Z R>¡. qL$fZ AB `f tbvy$ E A¡hu fus¡ 
gu^y„ L¡$ S>¡\u BE = AB \pe. sp¡ kprbs L$fp¡ 
L¡$,f¡Mp ED A¡ ‎f¡M BC _¡ tbvy$ F dp„ vy$cpN¡ 
R>¡.‎

A

B
C

P Q

RS

ApL©$rs 5.12

110°

CD

E

F

BA

ApL©$rs 5.13

ApL©$rs 5.11

5x - 22

4x +13
A B

CD
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ApL©$rs 5.14

P

Q R

S

P

Q R

S

ApL©$rs 5.15

epv$ L$fuA¡.‎

kdp„sf f¡Mp_u L$kp¡V$u -‎
‎1.‎	 Å¡ b¡ f¡Mp_¡ A¡L$ R>¡qv$L$p R>¡v¡$ Ðepf¡ b_sp k„NsL$p¡Zp¡_u A¡L$ Å¡X$u A¡L$ê$` lp¡e sp¡ s¡ b¡ f¡MpAp¡ 

‎‎ fõ`f kdp„sf lp¡e R>¡. ‎
‎2.‎	 Å¡ b¡ f¡Mp_¡ A¡L$ R>¡qv$L$p R>¡v¡$ Ðepf¡ b_sp ìeyÐ¾$dL$p¡Zp¡_u A¡L$ Å¡X$u A¡L$ê$` lp¡e sp¡ s¡ b¡ f¡MpAp¡ 

‎‎ fõ`f kdp„sf lp¡e R>¡. ‎
‎3.‎	 Å¡ b¡ f¡Mp_¡ A¡L$ R>¡qv$L$p R>¡v¡$ Ðepf¡ b_sp A„s:L$p¡Zp¡_u A¡L$ Å¡X$u `|fL$ lp¡e sp¡ s¡ b¡ f¡MpAp¡ `fõ`f 

‎kdp„sf lp¡e R>¡.‎

ÅZu gCA¡.‎

kdp„sfcyS> QsyóL$p¡Z_u L$kp¡V$uAp¡‎ (Tests for parallelogram)

^pfp¡ L¡$, �PQRS dp„ PS = QR A_¡ PQ = SR R>¡.

�PQRS A¡ kdp„sfcyS> R>¡ A¡d kprbs L$fhp¡ R>¡ s¡ 
dpV¡$ Ap QsyóL$p¡Z_u bpSy>Ap¡_u L$C L$C Å¡X$uAp¡   
kdp„sf R>¡ s¡d bsphhy„ `X$i¡ ? ‎

s¡ dpV¡ kdp„sf f¡MpAp¡_u L$C L$kp¡V$u D`ep¡Nu \i¡ ? ‎

L$kp¡V$u dpV¡$ S>ê$fu M|Zp d¡mhhp dpV¡$ L$C f¡Mp R>¡qv$L$p 
sfuL¡$ g¡hu Å¡CA¡ ? ‎

âd¡e‎	 ः	 QsyóL$p¡Z_u kçdyM bpSy>Ap¡_u Å¡X$ A¡L$ê$` lp¡e sp¡ s¡ QsyóL$p¡Z kdp„sfcyS> lp¡e R>¡. ‎

`n	 ः	 �PQRS dp„ 

		  bpSy> PS @ bpSy> QR
		  bpSy> PQ @ bpSy> SR
kpÝe	 ः	 �PQRS kdp„sfcyS> R>¡. ‎ 
fQ_p‎	 ः	 rhL$Z® ‎PR v$p¡ep£. ‎ ‎

kprbsu	 ः	 D SPR A_¡ D QRP dp„, 
		  bpSy> SP @  bpSy> QR ........(`n)
		  bpSy> SR  @ bpSy> QP ........ (`n) 
		  bpSy> PR  @ bpSy> RP ........ kpdpÞe bpSy> ‎ 

		  \D SPR @ D QRP ...... bpbpbp L$kp¡V$u‎ 
 		  \∠ SPR @ ∠ QRP ....... A¡L$ê$` rÓL$p¡Z_p k„Ns M|Zp‎

		  s¡dS> ∠PRS @ ∠RPQ ..... A¡L$ê$` rÓL$p¡Z_p k„Ns M|Zp‎

	 ∠SPR A_¡ ∠QRP A¡ f¡M PS A_¡ f¡M QR _u R>¡qv$L$p PR _¡ gu^¡ b_sp ìeyÐ¾$dL$p¡Zp¡ R>¡. ‎
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`n	 ः	 �EFGH dp„ ∠ E @ ∠ G 
		  A_¡ ∠.......... @ ∠..........
kpÝe	 ः	 �EFGH A¡ ............ 

kprbsu	 ः	∠ E = ∠ G = x A_¡ ∠ H = ∠ F = y dp_uiy„‎ 
		  QsyóL$p¡Z_p b^p M|Zp_p dp`_p¡ kfhpmp¡ ............... lp¡e R>¡.‎ 
		  \ ∠ E + ∠ G + ∠ H + ∠ F = .........
		  \ x + y + .......... + .......... = ..........
		  \ �x + �y = .....
		  \ x + y = 180°
		  \ ∠ G + ∠ H = ..........
		  f¡M HE A_¡ f¡M GF _¡ R>¡qv$L$p HG R>¡v¡$ R>¡ s¡\u ∠ G A_¡ ∠ H Ap A„s:L$p¡Zp¡ s¥epf 

		  \pe R>¡.‎ 
		  \ bpSy> HE || bpSy> GF .......... (I) kdp„sf f¡Mp_u A„s:L$p¡Z L$kp¡V$u.
		  s¡ S> âdpZ¡‎  ∠ G + ∠ F = ..........
		  \ bpSy> .......... || bpSy> .......... .......... (II) kdp„sf f¡Mp_u A„s:L$p¡Z L$kp¡V$u.
		  \ (I) A_¡ (II) `f\u �EFGH Ap ....................  R>¡. 

G F

EH

ApL©$rs 5.16

	 \ bpSy> PS || bpSy> QR ......(I) kdp„sf f¡Mp_u ìeyÐ¾$dL$p¡Z L$kp¡V$u‎ 
	 s¡dS> ∠PRS A_¡ ∠RPQ A¡ f¡M PQ A_¡ f¡M SR ‎_p PR R>¡qv$L$p_¡ gu^¡ b_sp ìeyÐ¾$dL$p¡Zp¡ R>¡. 
	 \ bpSy> PQ || bpSy> SR ......(II) kdp„sf f¡Mp_u ìeyÐ¾$dL$p¡Z L$kp¡V$u‎

	 \ (I) A_¡ (II) `f\u �PQRS kdp„sfcyS> QsyóL$p¡Z R>¡. 

kdp„sfcyS> QsyóL$p¡Z v$p¡fhp_u b¡ fus (fQ_p) âL$fZ_u iê$Apsdp„ Ap`u R>¡. s¡ `¥L$u buÆ fusdp„ 
âÐen fus¡ ‎kçdyM bpSy>Ap¡ kdp_ gC_¡ QsyóL$p¡Z v$p¡ep£ R>¡ Ap QsyóL$p¡Z kdp„sfcyS> L¡$d \ep¡? s¡ 

lh¡ D`f_p âd¡e ‎‎ f\u sdpfp Ýep_dp„ Apìey„ L¡$?‎

âd¡e‎ ः QsyóL$p¡Z_p kçdyM (kpdkpd¡_p) M|ZpAp¡_u Å¡X$uAp¡ A¡L$ê$` lp¡e sp¡ s¡ kdp„sfcyS> QsyóL$p¡Z  

	‎ lp¡e R>¡.‎ ‎_uQ¡ Ap`¡g `n, kpÝe A_¡ kprbsudp„ Ap`¡gu Mpgu S>Áep sd¡ `|fp¡.‎
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âd¡e‎	 ः	 QsyóL$p¡Z_p rhL$Zp£ `fõ`f vy$cpNsp lp¡e sp¡ s¡ kdp„sfcyS> QsyóL$p¡Z lp¡e R>¡.‎
`n	 ः	 �ABCD _p rhL$Zp£ `fõ`f tbvy$ ‎E dp„ vy$cpN¡ R>¡. A\p®s f¡M AE @  f¡M CE
		  f¡M BE @ f¡M DE
kpÝe	 ः	 �ABCD kdp„sfcyS> R>¡.‎
kprbsu	 ः	 _uQ¡_p âñp¡_p DÑf ip¡^p¡ A_¡ kprbsu sdpfu Ås¡ gMp¡.‎

1.	 f¡M AB || f¡M DC kprbs L$fhp dpV$¡ 
ìeyÐ¾$dL$p¡Zp¡_u  L$C Å¡X$u A¡L$ê$` bsphip¡ ?‎ Ap 
Å¡X$u L$C R>¡qv$L$p_¡ gu^¡ dm¡ R>¡ ? ‎

2.	 ìeyÐ¾$dL$p¡Zp¡_u Ap Å¡X$_p M|Zp ¼ep ¼ep rÓL$p¡Zp¡_p R>¡?‎
3.	 s¡ `¥L$u ¼ep b¡ rÓL$p¡Zp¡ L$C L$kp¡V$u\u A¡L$ê$` \i¡?‎
4.	 Ap fus¡ S> rhQpf L$fu_¡ f¡M AD || f¡M BC R>¡ s¡ kprbs \i¡ _¡?‎ 

A¡L$pv$ QsyóL$p¡Z kdp„sf cyS> R>¡ A¡d kprbs L$fhy„ lp¡e Ðepf¡ D`f_p âd¡ep¡ D`ep¡Nu b_¡ 
R>¡. s¡\u Ap ‎âd¡ep¡_¡ "kdp„sfcyS> QsyóL$p¡Z _u L$kp¡V$uAp¡' L$l¡ R>¡.‎

lSy> A¡L$ âd¡e kdp„sfcyS> QsyóL$p¡Z_u L$kp¡V$u sfuL¡$ D`ep¡Nu R>¡.‎
âd¡e‎	 ः	 QsyóL$p¡Z_u kçdyM bpSy>Ap¡_u A¡L$ Å¡X$ A¡L$ê$` A_¡ kdp„sf lp¡e sp¡ QsyóL$p¡Z kdp„sfcyS> 
		  lp¡e R>¡.‎ 
`n	 ः	 �ABCD dp„ f¡M CB @ f¡M DA A_¡ f¡M CB || f¡M DA
kpÝe	 ः	 �ABCD kdp„sf cyS> R>¡.‎ 
fQ_p‎	 ः	 rhL$Z® ‎BD v$p¡ep£.  
		  ‎_uQ¡ V|„$L$dp Ap`¡gp dyØp hp`fu rhõs©s kprbsu gMp¡.
		      D CBD @ D ADB .......bp-M|-bp L$kp¡V$u\u. 
		  \ ∠CDB @ ∠ABD ..... A¡L$ê$` rÓL$p¡Z_p k„Ns M|Zp
		  \ f¡M CD || f¡M BA ..... kdp„sf f¡Mp_u ìeyÐ¾$dL$p¡Z L$kp¡V$u

�	S>¡ QsyóL$p¡Z_p kçdyM M|ZpAp¡_u Å¡X$ A¡L$ê$` lp¡e s¡ QsyóL$p¡Z kdp„sfcyS> lp¡e.‎  
�	S>¡ QsyóL$p¡Z_u kçdyM bpSy>Ap¡_u Å¡X$ A¡L$ê$` lp¡e s¡ QsyóL$p¡Z kdp„sf cyS> lp¡e R>¡.‎
�	S>¡ QysóL$p¡Z_p rhL$Zp£ `fõ`f vy$cpN¡ s¡ QsyóL$p¡Z kdp„sfcyS> lp¡e R>¡.‎
�	S>¡ QsyóL$p¡Z_u kçdyM bpSy>Ap¡_u A¡L$ Å¡X$ A¡L$ê$` A_¡ kdp„sf lp¡e sp¡ s¡ QsyóL$p¡Z kdp„sfcyS> 

lp¡e R>¡. ‎Ap âd¡ep¡_¡ kdp„sfcyS> QsyóL$p¡Z_u L$kp¡V$u L$l¡ R>¡.‎

rhQpf L$fuA¡.

sdpfu _p¡V$byL$dp„ R>p`¡gu  $f¡MpAp¡ `fõ`f kdp„sf R>¡. s¡ f¡Mp_p¡ D`ep¡N L$fu_¡ kdp„sfcyS> QsyóL$p¡Z 
L¡$hu ‎fus¡ v$p¡fip¡ ? v$p¡fu Sy>Ap¡. ‎

A B

CD

E

ApL©$rs 5.17

ApL©$rs 5.18

AB

C D

Ap Ýep_dp„ fpMuA¡.
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NZ¡gp„ Dv$plfZp¡‎ :
Dv$p. (1)  �PQRS kdp„sfcyS> R>¡. bpSy> PQ _y„ dÝeytbvy$ M A_¡ bpSy> RS _y„ dÝetbvy$ N R>¡ sp¡ 

�PMNS A_¡ �MQRN Ap kdp„sfcyS> R>¡ s¡ kprbs L$fp¡.‎
`n 	 ः	 �PQRS kdp„sfcyS> R>¡.
		  bpSy> PQ A_¡ bpSy> RS _p dÝetbv$y 
		  A_y¾$d¡ M A_¡ N R>¡.‎ 
kpÝe	 ः	 �PMNS kdp„sfcyS> R>¡.‎
		  �MQRN kdp„sfcyS> R>¡.‎
kprbsu	 ः	 bpSy> PQ || bpSy> SR
		  \ bpSy> PM || bpSy> SN ...... ( P-M-Q; S-N-R) ......(I)
		   s¡dS> bpSy> PQ = bpSy> SR.

		  \ 
1
2 bpSy> PQ =  

1
2 bpSy> SR

		    \ bpSy> PM = bpSy> SN ..... ( M A_¡ N dÝetbvy$Ap¡ R>¡.‎)......(II)
		  \ (I) A_¡ (II) `f\u �PMNS kdp„sfcyS> R>¡, 
		  s¡S> âdpZ¡ �MQRN kdp„sfcyS> R>¡, Ap kprbs L$fu iL$pe R>¡.  
Dv$p. (2)	 D ABC _u bpSy> AB A_¡ AC _p A_y¾$d¡ D A_¡ E dÝetbvy$ R>¡. qL$fZ ED `f 
	 tbvy$ F A¡ fus¡ R>¡ L¡$  ED = DF sp¡ ‎kprbs L$fp¡, �AFBE kdp„sfcyS> R>¡.‎ 
	 Ap Dv$plfZ dpV¡$ `n, kpÝe sd¡ gMp¡, kprbsudp„ Ap`¡gu Mpgu S>Áep `|fu s¡ `|Z® L$fp¡‎.
`n 	 ः	-------------------
kpÝe	 ः	----------------------

kprbsu	 ः	f¡M AB A_¡ f¡M EF A¡ �AFBE _p  R>¡. 

		  f¡M AD @ f¡M DB.......

		  f¡M   @ f¡M .......fQ_p‎.

		  \ �AFBE _p rhL$Z® ‎‎ fõ`f   R>¡.

		  \  L$kp¡V$u\u �AFBE kdp„sfcyS> R>¡.‎ 

Dv$p. (3)  L$p¡C`Z kdcyS> QsyóL$p¡Z, kdp„sfcyS> lp¡e R>¡ s¡ kprbs L$fp¡.‎

`n	 ः	�ABCD kdcyS> R>¡‎. 

kpÝe	 ः	�ABCD kdp„sfcyS> R>¡.‎ 

kprbsu	 ः	bpSy> AB = bpSy> BC = bpSy> CD = bpSy> DA (`n) 
		  \bpSy> AB = bpSy> CD A_¡ bpSy> BC = bpSy> AD
		  \ �ABCD kdp„sfcyS> R>¡.‎.... (kdp„sfcyS> QsyóL$p¡Z_u kçdyMcyÅ L$kp¡V$u)

ApL©$rs 5.19

P

Q R

S

M N

ApL©$rs  5.20

A

B C

D EF

ApL©$rs  5.21
A

B C

D
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1. ApL©$rs 5.22 dp„, �ABCD kdp„sfcyS> R>¡.‎ 
tbvy$ P A_¡ tbvy$ Q A_y¾$d¡ bpSy> AB A_¡ 
bpSy> DC _p dÝetbvy$ R>¡ sp¡ kprbs L$fp¡ L¡$, 
�APCQ kdp„sfcyS> R>¡.‎ 

2. L$p¡C`Z g„bQp¡fk kdp„sfcyS> lp¡e R>¡, s¡ ‎kprbs L$fp¡.‎

3. ApL©$rs 5.23 dp„, tbvy$ G A¡ D DEF _y„ 
Nyê$ÐhL¡$ÞÖ R>¡. qL$fZ DG `f tbvy$ H A¡hu fus¡ 
gp¡, L¡$ S>¡\u D-G-H A_¡ DG = GH, 
sp¡ kprbs L$fp¡ L¡$, �GEHF kdp„sfcyS> R>¡.‎ 

4*.	kdp„sfcyS> QsyóL$p¡Z_p Qpf¡e M|Zp_p 
vy$cpS>L$p¡_u s¥epf \sp¡ QsyóLp¡Z g„bQp¡fk lp¡e 
R>¡ s¡ kprbs ‎L$fp¡.  (ApL©$rs 5.24)

5.	 bpSy>_u ApL©$rs 5.25 dp„ �ABCD kdp„sf-
cyS> QsyóL$p¡Z_u bpSy>Ap¡ `f A_y¾$d¡ tbvy$Ap¡  
P, Q, R, S A¡hu fus¡ R>¡ L¡$ ‎S>¡\u, AP = BQ 
= CR = DS sp¡ kprbs L$fp¡ L¡$, �PQRS 
kdp„sfcyS> R>¡. 

ApL©$rs 5.22

A

B C

D

P Q

E F

G

D

H
ApL©$rs 5.23

A
P

B

R

C

S

D

Q

ApL©$rs 5.24

ApL©$rs 5.25

PA

R

B

S

CD

Q

dlphfpk„N°l‎ 5.2

ÅZu gCA¡.‎

g„bQp¡fk, Qp¡fk, kdcyS> QsyóL$p¡Z_p ‎rhi¡j NyZ^d® (Properties of rectangle, rhombus 
and square)

g„bQp¡fk, Qp¡fk A_¡ kdcyS> QsyóL$p¡Z Ap b^p kdp„scyS> QsyóL$p¡Z `Z R>¡. s¡\u s¡d_u kçdyM 
‎bpSy>Ap¡ A¡L$ê$` lp¡hu Å¡CA¡, kçdyM M|ZpAp¡ A¡L$ê$` lp¡hp Å¡CA¡ A_¡ rhL$Zp£ `fõ`f vy$cpN¡$ Ap NyZ^d® 
Ap ÓZ¡ âL$pf_p QsyóL$p¡Zdp„ lp¡e ‎R>¡.‎ `f„sy A¡\u rhi¡j NyZ^d® Ap v$f¡L$ âL$pf_p QsyóL$pZdp„ R>¡ s¡ Ap`Z¡ 
Å¡CA¡. Ap NyZ^d®_u kprbsu V|„$L$dp„ ‎Ap`u R>¡. hÃQ¡_p `Nr\ep„ Ýep_dp„ fpMu rhõspf`|h®L$ kprbsu sd¡ 
Ås¡ gMp¡.‎
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`n}

�	 g„bQp¡fk_p rhL$Zp£ A¡L$ê$` lp¡e R>¡.
�	 kdcyS> QsyóL$p¡Z_p rhL$Zp£ `fõ`f_p 

g„bvy$cpS>L$ lp¡e R>¡.‎
�	 kdcyS> QsyóL$p¡Z_p rhL$Zp£ kçdyML$p¡Zp¡_¡ 

vy$cpN¡ R>¡.‎

�	 Qp¡fk_p rhL$Zp£ A¡L$ê$` lp¡e R>¡.‎
�	 Qp¡fk_p rhL$Zp£ `fõ`f_p g„bvy$cpS>L$ 

lp¡e R>¡.‎
�	 Qp¡fk_p rhL$Zp£‎ kçdyML$p¡Zp¡_¡ vy$cpN¡ R>¡.‎

âd¡e‎	 ः	 g„bQp¡fk_p rhL$Zp£ A¡L$ê$` lp¡e R>¡.‎ 
`n	 ः	 �ABCD g„bQp¡fk R>¡.‎

kpÝe	 ः	 rhL$Z® ‎AC @ rhL$Z® ‎BD
kprbsu	 ः	 Ap`¡gu kprbsu L$pfZp¡ Ap`u `|Z® L$fp¡.

	 	 D ADC @ D DAB ...... bpM|bp L$kp¡V$u. 
		  rhL$Z® ‎AC @ rhL$Z® ‎BD..... (A¡L$ê$` rÓL$p¡Z_u k„Ns bpSy>‎) 

âd¡e‎	 ः	 Qp¡fk_p rhL$Zp¡® A¡L$ê$` lp¡e R>¡. 
		  `n, kpÝe, kprbsu sdpfu Ås¡ gMp¡‎. 

âd¡e‎	 ः	 kdcyS> QsyóL$p¡Z_p rhL$Zp£ `fõ`f_p g„bvy$cpS>L$ R>¡. ‎

`n	 ः	 �EFGH kdcyS> R>¡‎. 
kpÝe	 ः	 (i) rhL$Z® ‎EG Ap rhL$Z® ‎‎HF _p¡ g„bvy$cpS>L$ R>¡.‎

		  (ii) rhL$Z® ‎HF Ap rhL$Z® ‎EG _p¡ g„bvy$cpS>L$ R>¡.‎

kprbsu	 ः	 (i) f¡M EF @ f¡M EH 
	  	     f¡M GF @ f¡M GH 

f¡MpM„X$_p A„rsd tbvy$Ap¡\u kdp_ A„sf¡ Aph¡gy„ v$f¡L$ tbvy$ s¡ f¡MpM„X_p g„bvy$cpS>L$ `f lp¡e R>¡.‎

		  \ tbvy$ E A_¡ tbvy$ G A¡ f¡M HF _p g„bvycpS>L$ `f R>¡.‎

		  b¡ rcß tbvy$dp„\u A¡L$ A_¡ A¡L$ S> f¡Mp `kpf \pe ‎R>¡.

		  \ f¡Mp EG A¡ rhL$Z® ‎HF _p¡ g„bvy$cpS>L$ R>¡. 
		  \ rhL$Z® ‎EG A¡ rhL$Z® ‎HF _p¡ g„bvy$cpS>L$ R>¡.‎

		  (ii) s¡ S> âdpZ¡ kprbs L$fu iL$pe L¡$, rhL$Z® ‎HF A¡ rhL$Z® ‎EG _p¡ g„bvy$cpS>L$ R>¡.‎

‎_uQ¡_p âd¡e kprbs L$fp¡‎.
�	 Qp¡fk_p rhL$Zp£ `fõ`f_p g„bvy$cpS>L$ lp¡e R>¡. ‎
�	 kdcyS QsyóL$p¡Z_p rhL$Zp£ s¡_p kçdyML$p¡Zp¡_¡ vy$cpN¡ R>¡.‎
�	 Qp¡fk_p rhL$Zp£ s¡_p kçdyML$p¡Zp¡_¡ vy$cpN¡ R>¡.‎

Ap Ýep_dp„ fpMuA¡.

A

B C

D

ApL©$rs 5.26

E

F

G

H

ApL©$rs 5.27
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bpSy>_u ApL©$rsdp„ �ABCD _u bpSy> AB A_¡ 

bpSy> DC A¡L$buÅ_¡ kdp„sf‎ R>¡ A¡V$g¡ Ap kdg„b 

QsyóL$p¡Z R>¡. ‎ 

kdp„sf f¡Mp_p NyZ^d®_ykpf ÐA A_¡ ÐD Ap 

`pk`pk¡_p M|Zp `|fL $L$p¡Z_u Å¡X$ b_ph¡ R>¡. s¡S> 

fus¡ ÐB A_¡ ÐC Ap Å¡X$u `Z `|fL$ R>¡.‎

k„dg„b QsyóL$p¡Zdp„ kdp„sf _ lp¡e s¡hu (Akdp„sf) 

bpSy>_u Å¡X$u A¡L$ê$` lp¡e sp¡ s¡_¡ kdqÜcyS> kdg„b 

‎QsyóL$p¡Z (Isosceles trapezium) L$l¡ R>¡.‎

L$p¡C`Z kdg„b QsyóL$p¡Zdp„ Akdp„sf bpSy>_p dÝetbvy$_¡ Å¡X$sp„ 
f¡MpM„X$_¡ s¡ kdg„b QsyóL$p¡Z_u dÝeNp ‎L$l¡ R>¡.‎

ApL©$rs 5.28
CD

BA

dlphfpk„N°l‎ 5.3

1. �ABCD g„bQp¡fk R>¡. s¡_p¡ rhL$Zp£ tbvy$ O dp„ R>¡v¡$ R>¡. Å¡‎ AC = 8 k¡du, sp¡ BO = ?
	 Å¡‎ ∠CAD = 35° sp¡ ∠ACB = ? 
2.  �PQRS A¡ kdcyS> QsyóL$p¡Z R>¡. Å¡‎ PQ = 7.5 k¡du, sp¡ QR = ?
	 Å¡‎ ∠QPS = 75° sp¡ ∠PQR = ?, ∠SRQ = ? 
3.  � IJKL Ap Qp¡fk_p rhL$Zp£ `fõ`f tbvy$ M dp„ R>¡v¡$ R>¡. sp¡ ∠IMJ, ∠JIK A_¡ ∠LJK _p dp` 
	 ip¡^p¡.‎
4.  A¡L$ kdcyS> QsyóL$p¡Z_p rhL$Zp£_u g„bpC A_y¾$d¡ 20 k¡du A_¡ 21 k¡du R>¡. sp¡ s¡ QsyóL$p¡Z_u bpSy> 
	‎ A_¡ `qfrdrs ip¡^p¡.‎ 
5. _uQ¡_p rh^p_p¡ kÐe R>¡ L¡$ AkÐe,s¡ kL$pfZ gMp¡. ‎

	 (i) ‎v$f¡L$ kdp„sfcyS> QsyóL$p¡Z, kdcyS> lp¡e R>¡.‎	 (ii) v$f¡L$ kdcyS> QsyóL$p¡Z, g„bQp¡fk lp¡e R>¡.‎

	 (iii) v$f¡L$ g„bQp¡fk, kdp„sfcyS> QsyóL$p¡Z lp¡e R>¡.‎ 	(iv) v$f¡L$ Qp¡fk, g„bQp¡fk lp¡e R>¡.‎

	 (v) v$f¡L$ Qp¡fk, kdcyS> QsyóL$p¡Z lp¡e R>¡.‎ 	 (vi)v$f¡L$ kdp„sfcyS> QsyóL$p¡Z g„bQp¡fk lp¡e R>¡.‎

ÅZu gCA¡.‎

kdg„b QsyóL$p¡Z (Trapezium) 
S>¡ QsyóL$p¡Z_p kçdyM bpSy>Ap¡_u A¡L$ S> Å¡X$ kdp„sf lp¡e, s¡_¡ kdg„b QsyóL$p¡Z L$l¡ R>¡.‎

P Q

RS
ApL©$rs 5.29



70

NZ¡gp„ Dv$plfZp¡‎ : 
Dv$p.(1) �ABCD _p M|Zp_p 4 ः 5 ः 7 ः 8 dp` R>¡ sp¡ �ABCD kdg„b QsyóL$p¡Z R>¡, s¡ kprbs
		     L$fp¡.‎
DL¡$g ः ^pfp¡L¡$, ÐA, ÐB, ÐC, ÐD _p dp` A_y¾$d¡ 
		  (4x)°, (5x)°, (7x)°, A_¡ (8x)°  R>¡ dp_uA¡. 
		  QsyóL$p¡Z_p b^p M|Zp_p dp`_p¡ kfhpmp¡ 360° lp¡e R>¡. ‎
	 	\ 4x + 5x + 7x + 8x = 360
		  \ 24x = 360    \ x = 15
		  ÐA = 4 ´ 15 = 60°,  ÐB = 5 ´ 15 = 75°,  ÐC = 7 ´ 15 = 105°, 
 		  A_¡  ÐD = 8 ´ 15 = 120°
		  lh¡‎,  ÐB + ÐC = 75° + 105°= 180°
 		  \ bpSy> CD || bpSy> BA...... (I) 
		  `f„sy ÐB + ÐA = 75°+ 60°= 135° ¹ 180° 

	 	\ bpSy> BC A_¡ bpSy> AD `fõ`f kdp„sf _\u. .........(II)
		  \ �ABCD kdg„b QsyóL$p¡Z R>¡. ..........(I) A_¡ (II) `f\u

Dv$p.(2) kdg„b �PQRS dp„ bpSy> PS || bpSy> QR A_¡ bpSy> PQ @ bpSy> SR, 
		      bpSy> QR > bpSy> PS R>¡ sp¡ kprbs L$fp¡$, ÐPQR @ ÐSRQ 
`n 	 ः	 �PQRS dp„  bpSy> PS || bpSy> QR 
		  A_¡ bpSy> PQ @ bpSy> SR
kpÝe	 ः	 ÐPQR @ ÐSRQ
fQ_p‎	 ः	 tbvy$ S dp„\u bpSy> PQ _¡ kdp„sf f¡MpM„X$ v$p¡ep£‎ R>¡.‎
	 	 s¡ bpSy> QR _¡ T dp„ R>¡v$¡$ R>¡. 
kprbsu	 ः	 �PQRS dp„, 
		  f¡M PS || f¡M QT ........`n A_¡ Q-T-R 	  
		  f¡M PQ || f¡M ST ........fQ_p‎
		  \ �PQTS Ap kdp„sfcyS> QsyóL$p¡Z R>¡.‎ 
		  \∠PQT @ ∠STR ..... k„Ns L$p¡Z (I)
		  s¡dS> f¡M PQ @ f¡M ST 
		  `f„sy f¡M PQ @ f¡M SR ......(`n)
		  \ f¡M ST @ f¡M SR 
		  \∠STR @ ∠SRT..... kdqÜcyS> rÓL$p¡Z_p¡ âd¡e (II)
		  \∠PQT @ ∠SRT .......(I) A_¡ (II) `f\u. 
		  \ ÐPQR @ ÐSRQ ........ Q-T-R. 
		  Ap `f\u, kdqÜcyS> kdg„b QsyóL$p¡Z_p `pep `f_p M|Zp A¡L$ê$` R>¡ s¡ kprbs \pe R>¡. ‎

ApL©$rs 5.31

P

Q R

S

T

ApL©$rs 5.30

D C

BA



71

dlphfpk„N°l‎ 5.4

1.	 �IJKL dp„ bpSy> IJ || bpSy> KL R>¡. s¡dS> ÐI = 108°, ÐK = 53° R>¡. sp¡ ÐJ A_¡ ÐL _p 
dp` ip¡^p¡.‎ 

2.	 �ABCD dp„ bpSy> BC || bpSy> AD R>¡. s¡dS> bpSy> AB @ bpSy> DC Å¡‎ ÐA = 72°  
	 sp¡ ÐB, A_¡ ÐD _p dp` ip¡^p¡. 

3. ApL©$rs 5.32 Sy>Ap¡. �ABCD dp„ bpSy> BC < bpSy> AD R>¡. 
	 Å¡ bpSy> BC || bpSy> AD A_¡ ‎
	 bpSy> BA @ bpSy> CD R>¡.
	 sp¡ kprbs L$fp¡ L¡$, ÐABC @ ÐDCB 

ÅZu gCA¡.‎

 rÓL$p¡Z_u b¡ bpSy>_p dÝetbvy$_p¡ âd¡e (Theorem of midpoints of two sides of a triangle)

rh^p_‎	 ः	 rÓL$p¡Z_u L$p¡C`Z b¡ bpSy>_p dÝetbvy$_¡ Å¡X$sp¡ f¡MpM„X$ ÓuÆ bpSy>_¡ kdp„sf A_¡ s¡_p 
		  L$fsp„ ‎AX$^u g„bpC_p¡ lp¡e R>¡.‎
`n	 ः	 D ABC dp„ tbvy$ P A¡ f¡M AB _y„ dÝetbvy$ R>¡
		  A_¡ tbvy$ Q A¡ f¡M AC _y„ dÝetbvy$ R>¡.‎
kpÝe	 ः	 f¡M PQ || f¡M BC 

		  A_¡ PQ = 1
2

 BC
fQ_p‎	 ः	 f¡M PQ _¡ R ky^u g„bphp¡ S>¡\u PQ = QR 
		  f¡M RC v$p¡fp¡.‎ 
kprbsu	 ः	 D AQP A_¡ D CQR dp„
		  f¡M PQ @ f¡M QR ...... fQ_p‎
		  f¡M AQ @ f¡M QC ...... Q A¡ AC _y„ dÝetbvy$ R>¡.
	 	 ∠AQP @ ∠CQR ..... ArcL$p¡Z 
	 	 \ D AQP @ D CQR ....... bp-M|-bp L$kp¡V$u
	 	 ∠PAQ @ ∠RCQ .....    (1) A¡L$ê$` rÓL$p¡Z_p k„Ns M|Zp
	 	 \ f¡M AP @ f¡M CR ......(2) A¡L$ê$` rÓL$p¡Z_u k„Ns bpSy>‎
		  rh^p_‎ (1) `f\u f¡Mp AB || f¡Mp CR.........ìeyÐ¾$dL$p¡Z L$kp¡V$u
		  rh^p_‎ (2) `f\u f¡M AP @ f¡M CR
		  `f„sy f¡M AP @ f¡M PB @ f¡M CR A_¡ f¡M PB || f¡M CR
	 	 \ �PBCR Ap kdp„sfcyS> QsyóL$p¡Z R>¡.‎
	 	 \ f¡M PQ ।। f¡M BC A_¡ PR = BC .... L$pfZ k„dyM bpSy>Ap¡ kdp_ g„bpC_u lp¡e R>¡.‎

ApL©$rs 5.32
A

B C

D

P Q

A

B C
ApL©$rs 5.33

A

B C

P Q R

ApL©$rs 5.34
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kpÝe	 ः	 AE = EC 
fQ_p‎	 ः	 tbvy$ Cdp„\u f¡Mp AB_¡ kdp„sf f¡Mp v$p¡fp¡. 
		  Ap f¡Mp l _¡ S>¡ tbvy$dp„ R>¡v¡$ R>¡, s¡ R>¡v$_tbvy$_¡ F _pd Ap`p¡.

kprbsu	 ः	 f¡Mp l || f¡M BC (`n) A_¡ L$f¡gu fQ_p_p¡ D`ep¡N L$fu �BCFD Ap kdp„sfcyS> QsyóL$p¡Z 
		  R>¡, ‎kprbs L$fp¡.‎

		  D ADE @ D CFE s¡ kprbs L$fp¡ A_¡ s¡ `f\u kpÝe ‎kprbs L$fp¡.‎

NZ¡gp„ Dv$plfZp¡ 
Dv$p.(1) 	 D ABC _u bpSy> AB A_¡ AC _p dÝetbvy$Ap¡ A_y¾$d¡ E A_¡ F R>¡. Å¡‎ EF = 5.6 sp¡
	 BC _u g„bpC ip¡^p¡.‎
DL¡$g ः D ABC dp„ tbvy$ E A_¡ tbvy$ F A_y¾$d¡
	 bpSy> AB A_¡ bpSy> AC _p dÝetbvy$Ap¡ R>¡.‎ 
	 EF = 1

2
 BC ....... dÝetbvy$_p¡ âd¡e 

	 5.6 = 1

2
 BC     \ BC = 5.6 ´ 2 = 11.2

Dv$p.(2) 	 L$p¡C`Z QsyóL$p¡Z_u bpSy>Ap¡_p dÝetbvy$_¡ ¾$d\u Å¡X$hp\u b_sp¡ QsyóL$p¡Z kdp„sfcyS> QsyóL$p¡Z 
		    	 lp¡e R>¡. s¡ ‎kprbs L$fp¡.‎
`n	 ः	 �ABCD _u bpSy>Ap¡ AB, BC, CD A_¡ 
		  AD _p dÝetbvy$Ap¡ A_y¾$d¡ P, Q, R, S R>¡.‎

kpÝe	 ः	 �PQRS kdp„sfcyS> QsyóL$p¡Z R>¡.‎ 
fQ_p‎	 ः	 rhL$Z® ‎BD v$p¡fp¡.‎ 

A
B

C

P

Q

R

S

D ApL©$rs 5.37

A

B C

E F

ApL©$rs 5.36

ApL©$rs 5.35

A

B C

E FD l

		  PQ = 1

2
 PR  ...... fQ_p‎

		  \ PQ = 1

2
 BC      a  PR = BC 

  rÓL$p¡Z_u b¡ bpSy>_p dÝetbvy$_p âd¡e_p¡ ârsâd¡e ‎ 

âd¡e‎	 ः	 rÓL$p¡Z_u A¡L$ bpSy>_p dÝetbvy$dp„\u `kpf \su A_¡ buÆ bpSy>_¡ kdp„sf lp¡e. s¡hu f¡Mp 
		  ÓuÆ ‎bpSy>_¡ vy$cpN¡ R>¡.‎

		  Ap rh^p_ dpV¡$ ApL©$rs, `n, kpÝe, fQ_p Apàep R>¡, 
		  s¡ `f\u kprbsu gMp¡.‎ 
`n	 ः	 D ABC _u bpSy> AB _y„ dÝeqb„vy$ D 
		  R>¡. tbvy$ D dp„\u `kpf \su A_¡ bpSy> 
		  BC _¡ kdp„sf lp¡e s¡hu f¡Mp l,  
		  bpSy> AC _¡ tbvy$ E dp„ R>¡v¡$ R>¡.‎
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kprbsu	ः	 D ABD dp„ S A¡ AD _„y dÝetbv$y$ A_¡ P A¡ AB _„y dÝetbv$y$ R>¡.‎ 

		  \ dÝetbvy$_p âd¡e_ykpf, PS || DB A_¡ PS = 
1
2  BD ........... (1)

		   s¡dS> D DBC dp„ Q A_¡ R A_y¾$d¡ bpSy> BC A_¡ bpSy> DC _„y dÝetbv$y$ R>¡.‎ 

		  \QR || BD, QR = 
1
2  BD ........... (2) dÝetbvy$_p âd¡e_ykpf 

		  \PS || QR, PS = QR ................ (1) A_¡ (2) `f\u

		  \ �PQRS kdp„sfcyS> QsyóL$p¡Z R>¡.‎ 

dlphfpk„N°l‎ 5.5

1.	 ApL©$rs 5.38 dp„  D ABC _u bpSy> AB, 
	 bpSy> BC A_¡ bpSy> AC _p A_y¾$d¡ tbvy$ X, Y, Z A¡ 
	 dÝetbvy$ R>¡. AB = 5 k¡du, AC = 9 k¡du A_¡
	 BC = 11 k¡du, sp¡ XY, YZ, XZ _u g„bpC ip¡^p¡.‎  

2.	 ApL©$rs 5.39 dp„ �PQRS A_¡ �MNRL g„bQp¡fk R>¡.
	 tbvy$ M A¡ PR _y„ dÝetbvy$ R>¡.
	 sp¡ kprbs L$fp¡ L¡$, ‎(i) SL = LR, (ii) LN = 2

1 SQ. 

3.	 ApL©$rs 5.40 dp„ D ABC kdcyS> rÓL$p¡Zdp„ 
	 tbvy$ F, D, E A¡ A_y¾$d¡ bpSy> AB, bpSy> BC, 
	 bpSy> AC _p dÝetbvy$ R>¡ ‎sp¡ D FED `Z
	 kdcyS> rÓL$p¡Z R>¡ s¡ kprbs L$fp¡.‎ ‎ ‎  

4.	 ApL©$rs 5.41 dp„ f¡M PD A¡ D PQR _u dÝeNp R>¡. 
	 tbvy$ T A¡ PD _y„ dÝetbvy$ R>¡. QT _¡ g„bphsp 

	 PR _¡ M tbvy$dp„ R>¡v¡$ R>¡. sp¡ bsphp¡ L¡$, PR
PM  = 3

1 .
	 [k|Q_p ‎‎ः DN || QM v$p¡fp¡‎]

k„L$uZ® âï_k„N°l ‎5

1.	 _uQ¡_p blz`ep®eu âñp¡dp„ Ap`¡gp DÑfp¡ `¥L$u kpQp¡ `ep®e ip¡^p¡.‎

	 (i)	 S>¡ QsyóL$p¡Z_u `pk`pk¡_u bpSy>_u v$f¡L$ Å¡X$ A¡L$ê$` lp¡e s¡ QsyóL$p¡Z_y„ _pd L$ey„ ?‎

			   (A) g„bQp¡fk  (B) kdp„sfcyS> QsyóL$p¡Z  (C) kdg„b QsyóL$p¡Z  (D) kdcyS> QsyóL$p¡Z

ApL©$rs 5.39
P Q

RL

M N

S

ApL©$rs 5.38

A

B CY

ZX

ApL©$rs 5.40

A

B C

EF

D

ApL©$rs 5.41

P

Q R

T

M
N

D
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	 (ii)	 A¡L$ Qp¡fk_p rhL$Z®_u g„bpC 12 2  k¡du R>¡. sp¡ s¡_u `qfrdrs L¡$V$gu?‎

			   (A) 24 k¡du  (B) 24 2  k¡du  (C) 48 k¡du  (D) 48 2  k¡du

	 (iii)	 A¡L$ kdcyS> QsyóL$p¡Z_p k„dyM M|ZpAp¡_p dp` (2x)° A_¡ (3x - 40)° lp¡e sp¡ x = ?

			   (A) 100 ° (B) 80 ° (C) 160 ° (D) 40 °	
2.	 A¡L$ L$pV$L$p¡Z QsyóL$p¡Z (g„bQp¡fk)_u `pk`pk¡_u bpSy>Ap¡ A_y¾$d¡ 7 k¡du A_¡ 24 k¡du R>¡ sp¡ 

	 s¡_p ‎rhL$Z®_u g„bpC ip¡^p¡.‎

3.	 Qp¡fk_p rhL$Z®_u g„bpC 13 k¢du R>¡ sp¡ Qp¡fk_u bpSy> ip¡^p¡.‎

4.	 kdp„sfcyS> QsyóL$p¡Z_u `pk`pk¡_u b¡ bpSy>Ap¡_p¡ NyZp¡Ñf 3:4 R>¡. Å¡ s¡_u `qfrdrs 112 k¢du 
lp¡e sp¡ ‎b^u bpSy>Ap¡_u g„bpC ip¡^p¡. ‎

5.	 kdcyS> QsyóL$p¡Z_p¡ rhL$Z® ‎PR A_¡ rhL$Z® ‎QS _u g„bpC A_y¾$d¡ 20 k¡du A_¡ 48 k¡du R>¡ sp¡ 
kdcyS> QsyóL$p¡Z PQRS _u ‎bpSy> PQ _u g„bpC ip¡^p¡.‎

6.	 g„bQp¡fk PQRS _p rhL$Zp£ `fõ`f M  tbvy$dp„ R>¡v¡$ R>¡. Å¡ ÐQMR = 50° sp¡ ÐMPS ‎_y„‎ dp` 

A

B

C

Q

R

P

ApL©$rs 5.42

ApL©$rs 5.43

A B

C

P Q

D

ApL©$rs 5.44
A B

C

M N

D

ip¡^p¡.‎

7.	 bpSy>_u ApL©$rs 5.42 dp„  
	 f¡M AB || f¡M PQ , f¡M AB @ f¡M PQ, 	
	 f¡M AC || f¡M PR, f¡M AC @ f¡M PR 
	 sp¡ kprbs L$fp¡ L¡$,

	 f¡M BC || f¡M QR A_¡ f¡M BC @ f¡M QR.

8*.	 bpSy>_u ApL©$rs 5.43 dp„ �ABCD 
kdg„b QsyóL$p¡Z R>¡. s¡dp„ AB || DC R>¡.  
P A_¡ Q A¡ A_y¾$d¡ f¡M AD A_¡ f¡M BC 
_p dÝetbvy$ ‎R>¡. sp¡ kprbs L$fp¡ L¡$, 
PQ || AB A_¡ PQ = 

1
2 (AB + DC)

9. 	 bpSy>_u ApL©$rs 5.44 dp„ �ABCD kdg„b 

QsyóL$p¡Z R>¡. s¡dp„ AB || DC. M A_¡ N 
A¡ A_y¾$d¡ rhL$Z® ‎AC A_¡ rhL$Z® ‎BD _p 

dÝetbvy$ ‎R>¡. sp¡ kprbs L$fp¡ L¡$, MN || AB
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L©$rs  ‎
	 QsyóL$p¡Z_p rhrh^ NyZ^dp£ QL$pkp¡‎.
kprlÐe : 15 k¡du ´ 10 k¡du _p àgpehyX$_p¡ Vy$L$X$p¡ 12 \u 15 Mugp„, ÅX$p¡ v$p¡fp¡, S|>_u Apd„ÓZ `rÓL$pAp¡, 
L$psf‎.
k|Q_p : 15 k¡du ´ 10 k¡du _p àgpehyX$`f ku^u  
f¡Mpdp„ v$f 2 k¡du A„sf¡ 5 Mugp„ W$p¡L$p¡ s¡S> âdpZ¡           
_uQ¡_u ‎bpSy>A¡ `Z 5 Mugp„ W$p¡L$p¡ b¡ lfp¡m hÃQ¡_y„ A„sf 
`Z 2 k¡du fpMhy„  v$p¡fp¡ hp`fu_¡ Sy>v$p Sy>v$p ApL$pf_p 
‎QsyóL$p¡Zp¡ (Mugp„_¡ Ap^pf¡) s¥epf L$fp¡ A_¡ bpSy> k„b„^u 
NyZ^dp£ v$p¡fp\u QL$pkp¡ ApL©$rsdp„ v$ip®ìep ‎âdpZ¡ 
`rÓL$p_p M|ZpAp¡ L$p`p¡ A_¡ QsyóL$p¡Z_p M|ZpAp¡ 
k„b„^u NyZ^d® QL$pkp¡. ‎ 

		          ‎̀ rÓL$p_p¡ Vy$L$X$p¡‎
    •          •          •          •         •
 
    •          •          •          •         •
   Mugp„			   v$p¡fu

ApL©$rs 5.45

Ar^L$ dprlsu dpV¡$‎
rÓL$p¡Z_y Nyê$ÐhL¡$ÞÖtbvy$ v$f¡L$ dÝeNp_¡ 2 ः 1 _p âdpZdp„ rhcpN¡ R>¡. Ap NyZ^d® sd_¡ Mbf R>¡ s¡_u 
‎kprbsu_p¡ Aæepk L$fp¡.‎

`n	 ः	D ABC _u f¡M AD A_¡ f¡M BE 	
			   b¡ dÝeNp R>¡. S>¡ tbvy$ G dp„ R>¡v¡$ R>¡.‎ 
kpÝe	 ः	AG ः GD = 2 ः 1
fQ_p‎	 ः	 qL$fZ AD `f tbvy$ F A¡hu fus¡ gp¡ L¡$ 
			   G-D-F  A_¡ GD = DF
kprbsu	 ः	�BGCF _p rhL$Zp£‎ ‎̀ fõ`f vy$cpN¡ R>¡. ..... `n A_¡ fQ_p‎. 
			   \  �BGCF kdp„sfcyS> R>¡.‎ 
			   \ f¡Mp BE || f¡Mp FC   ..... kdp„sfcyS> QsyóL$p¡Z_u k„dyM bpSy>Ap¡_p¡ kdph¡i L$fsu f¡Mp ‎

			   lh¡‎ D AFC A¡ bpSy> AC _y„ E dÝetbvy$ ‎R>¡. .......... (`n) 
			   f¡M EB || f¡Mp FC
			   rÓL$p¡Z_u A¡L$ bpSy>_p dÝetbvy$dp„\u buÆ bpSy>_¡ kdp„sf lp¡e s¡hu f¡Mp ÓuÆ bpSy>_¡ 

			   vy$cpN¡ R>¡.‎

			   \ f¡M AF _y„  G dÝetbvy$ ‎R>¡. 
			   \ AG = GF
			   `f„sy  AG = 2 GD

			   \ AG
GD

 = 1
2  A¡V$g¡ S> AG ः GD = 2 ः 1

qqq

ApL©$rs 5.46

G

A

E

B

F

CD
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6 hsy®m

bpSy>_u ApL©$rsdp„ P L¡$ÞÖhpmp hsy®m_y„ r_qfnZ L$fu        
_uQ¡_p L$p¡W$p¡ `|Z® L$fp¡. 

ApL©$rs 6.1

AP

B
C

D

• hsy®m
• A„s:hs®ym

• hsy®m_u Æhp_p NyZ^d®
• ‎̀ qfhsy®m‎

--- f¡M PA --- --- --- --- ÐCPA
Æhp --- ìepk rÓÄep L¡$ÞÖ L¡$[ÞÖe L$p¡Z ---

ApL©$rs 6.2

      kdsgdp„_p hsy®mp¡‎

· rÓÄep kdp_ · ‎L¡$ÞÖ A¡L$,
rÓÄep rcß

· L¡$ÞÖ rcß, rÓÄep rcß
kpdpÞe rb„vy$ A¡L$S>

· L¡$ÞÖrcß, rÓÄep rcß
kpdpÞe tbv$y$ b¡ R>¡.

A¡L$L¡$ÞÖu hsy®mp¡‎ 
(kdL¡$ÞÖu) 

b¡ tbvy$dp„ R>¡v$_pfp hsy®mp¡ A¡L$ê$` hsy®mp¡ A¡L$ S> tbvy$‎dp„ R>¡v$_pfp 
hsy®mp¡‎

hsy®m (Circle) 

tbvy$Ap¡_p NZ_p ê$`dp„ hsy®m_y„ hZ®_ L$fuA¡.‎
l kdsgdp„_p A¡L$ [õ\f tbvy$\u kdp_ A„sf¡ fl¡gp b^p tbvy$Ap¡_p NZ_¡ hsy®m (Circle)  Ll¡hpe R>¡. s¡

AQm ‎tbvy$_¡ hsy®m_y„ L¡$ÞÖtbvy$ ‎A\hp hsy®m L¡$ÞÖ (Centre of a circle) L$l¡hpe R>¡.
hsy®m k„b„^u L¡$V$guL$ k„op 
l hsy®mL¡$ÞÖ A_¡ hsy®m `f_p L$p¡C`Z tbvy$‎_¡ Å¡X$_pfp f¡MpM„X$_¡ hsy®m_u rÓÄep (radius) L$l¡ R>¡.
l hsy®mL¡$ÞÖ\u hsy®m_p L$p¡C`Z tbvy$ ‎ky^u_p A„sf_¡ hsy®m_u rÓÄep  L$l¡ R>¡.
l hsy®m`f_p L$p¡C`Z b¡ tbvy$_¡ Å¡X$_pfp f¡MpM„X$_¡ hsy®m_u Æhp (Chord) L$l¡ R>¡.
l hsy®m_p L¡$ÞÖdp„\u `kpf \su Æhp_¡ hsy®m_p¡ ìepk (Diameter) L$l¡ R>¡.

ìepk A¡ hsy®m_u kp¥\u dp¡V$u ‎Æhp lp¡e R>¡.

epv$ L$fuA¡.‎

ÅZu gCA¡.‎

Qpgp¡ iuMuA¡.
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Ap r_funZ `f\u Ýep_dp„ Aph¡g NyZ^d® gMp¡. Ap NyZ^d®_u kprbsu Å¡CA¡.‎
âd¡e‎	 ः	 hsy®mp_p L¡$ÞÖdp„\u Æhp `f v$p¡f¡gp¡ g„b Æhp_¡ vy$cpN¡ R>¡.‎
`n	 	 ः	 O L¡$ÞÖ hpmp hsy®mdp„ f¡M$ AB A¡ Æhp R>¡. ‎
			   f¡M OP ^ Æhp AB
kpÝe	 	 ः	 f¡M AP @  f¡M BP
kprbsu	 ः	 f¡M OA A_¡ f¡M OB v$p¡fp¡. ‎ 
			   D OPA A_¡ D OPB dp„
			   ÐOPA @ ÐOPB . . . . . . . . . . . f¡M OP ^ Æhp AB,
			   f¡M OP @ f¡M OP . . . . . . . . . . . . kpdpÞe bpSy>‎
			   L$Z® ‎OA @ L$Z® ‎OB . . . . . . . . . . . A¡L$ S> hsy®m_u rÓÄep
			   \ D OPA @ D OPB . . . . . . . . . L$Z® cyÅ âd¡e‎
	  		 f¡M PA @ f¡M PB . . . . . . . . . . . . A¡L$ê$` rÓL$p¡Z_u k„Ns bpSy>‎

 L©$rs II ःS|>\dp„_p âÐe¡L$ rhÛp\}A¡ _uQ¡_u L©$rs L$fhu.‎
	‎  p¡sp_u _p¡V$byL$dp„ A¡L$ hsy®m v$p¡fu s¡dp„ Æhp v$p¡fp¡.

Æhp_y„ dÝetbvy$  ip¡^p¡. s¡ dÝetbvy$ A_¡ hsy®mL¡$ÞÖ_¡ 
Å¡X$sp¡ f¡MpM„X$ vp¡fp¡. Ap ‎f¡MpM„X¡$ Æhp kp\¡ L$f¡gp¡ 
M|Zp¡ dp`p¡ iy„ Ýep_dp„ Aph¡ R>¡ ?‎

	 sd¡ dp`¡gp M|Zp_p dp`p¡ A¡L$buÅ_¡ S>Zphp¡. 
	 Ap `f\u ¼ep¡ NyZ^d® Ýep_dp„ Aph¡ R>¡, s¡ _½$u L$fp¡.‎

rhÛp\} 
g„bpC

O

A P B

ApL©$rs 6.3

O

P BA

ApL©$rs 6.4

ApL©$rs 6.5

hsy®m_u Æhp_p NyZ^d®‎ (Properties of chord)

 L©$rs I ः	S|>\dp„_p, âÐe¡L$ rhÛp\u®Ap¡A¡ _uQ¡_u L©$rs L$fhu. 
`p¡sp_u _p¡V$byL$dp„ A¡L$ hsy®m v$p¡fp¡. s¡dp„ A¡L$ Æhp v$p¡fp¡. ‎

	 hsy®m_p L¡$ÞÖ\u Æhp `f g„b v$p¡fp¡. Æhp_p S>¡ b¡ cpN  
\ep. s¡d_u g„bpC dp`p¡.‎ 

	 S|>\âdyM¡ _uQ¡ âdpZ¡ A¡L$ L$p¡ô$L$ s¥epf L$fu.s¡ L$p¡ô$L$dp„ 
v$f¡L$_p r_funZ_¡ _p¢^hp. ‎

1 2 3 4 5 6

l (AP) ...... k¡du
l (PB) ...... k¡du

ÅZu gCA¡.‎
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âd¡e‎		  ः	 hsy®m_p L¡$ÞÖ A_¡ Æhp_p dÝetbvy$_¡ Å¡X$_pfp¡ f¡MpM„X$ Æhp_¡ g„b lp¡e R>¡.‎
`n	 ः	 O L¡$ÞÖ hpmp hsy®m_u f¡M AB A¡ Æhp R>¡‎. 
		  Æhp AB _y„  P dÝetbvy$ ‎R>¡. A¡V$g¡ L¡$ f¡M AP @ f¡M PB
kpÝe	 ः	 f¡M OP ^ Æhp AB
kprbsu	 ः	 f¡M OA A_¡ f¡M OB v$p¡fp¡.
		  D AOP A_¡ D BOP dp„
		  f¡M OA @ f¡M OB . . . . . . . . . . . .	 (A¡L$ S> hsy®m_u rÓÄep)‎
		  f¡M OP @ f¡M OP. . . . . . . . . . . . .	(kpdpÞe bpSy>‎)
		  f¡M AP @ f¡M BP . . . . . . . . . . . . .	(`n)
		  \ D AOP @ D BOP . . . . . . . . . 	(bpbpbp L$kp¡V$u‎)
		  \ ÐOPA @ ÐOPB . . . . . . . . . .	(A¡L$ê$` rÓL$p¡Z_p k„Ns M|Zp) . . . .(I)
		  lh¡‎ ÐOPA + ÐOPB   = 180° . . . 	(kyf¡M M|Zp_u Å¡X$‎)
		       ÐOPB  + ÐOPB  = 180° . . . . . . (I) (`f\u)
		  \            2 ÐOPB    = 180°	
		 \       ÐOPB     = 90°
		  \ f¡M OP ^ Æhp AB

NZ¡gp„ Dv$plfZp¡
Dv$p.(1) A¡L$ hsy®m_u rÓÄep 5 k¡du —R>¡. s¡ hsy®m_u A¡L$ Æhp_u g„bpC 8 k¡du R>¡. sp¡ s¡ Æhp_y„ hsy®m_p 

L¡$ÞÖ\u ‎A„sf ip¡^p¡.‎

DL¡$g ः 					    â\d Ap`¡gu dprlsu v$ip®h_pfu ApL©$rs v$p¡fuA¡.

					     ^pfp¡ L¡$, O  L¡$ÞÖ hpmp hsy®m_u Æhp PQ _u g„bpC 8  ‎k¡du R>¡.‎

					     f¡M OM ^ Æhp PQ v$p¡ep£.‎
							     

	 Ap`Z¡ ÅZuA¡ R>uA¡ L¡$ hsy®m_p L¡$ÞÖ `f\u Æhp `f v$p¡f¡gp¡ g„b Æhp_¡ vy$cpN¡R>¡.‎
	\  PM = MQ = 4 k¡du 
	 hsy®m_u rÓÄep 5 k¡du A¡V$g¡ OQ = 5 k¡du Apàey„ R>¡.‎
	 L$pV$L$p¡Z D OMQ dp„ `pe\pNp¡fk_p âd¡e dyS>b
	 OM2 + MQ2 = OQ2

	 OM2 + 42 = 52

	 \  OM2 = 52 - 42 = 25 - 16 = 9 = 32

	  \   OM = 3
	 A¡V$g¡ hsy®m_p L¡$ÞÖ\u Æhp_y„ A„sf 3 k¡du R>¡.‎

O

PA B

ApL©$rs 6.6

O

MP Q

ApL©$rs 6.7
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‎5. 	 ApL©$rs 6.9 dp„ L¡$ÞÖ O hpmp b¡ hsy®mp¡ R>¡. dp¡V$p hsy®m_u 
Æhp AB A¡ _p_p hsy®m_¡ tbvy$ ‎P A_¡ Q dp„ ‎R>¡v¡$ R>¡. sp¡ 
kprbs L$fp¡ L¡$ AP = BQ

‎6. 	 kprbs L$fp¡ L¡$, Å¡ hsy®m_p¡ ìepk hsy®m_u b¡ ÆhpAp¡_¡ 
vy$cpN¡ R>¡ sp¡ s¡ ÆhpAp¡ `fõ`f kdp„sf lp¡e R>¡.‎ ‎

  L©$rs I 
 	 (1) L$p¡C`Z dp`_u rÓÄep_p hsy®mp¡ v$p¡fp¡‎.	‎	 (2) âÐe¡L$ hsy®mdp„ kdp_ g„bpC_u b¡ Æhp v$p¡fp¡‎.
	‎ (3) hsy®mL¡$ÞÖ\u âÐe¡L$ Æhp `f g„b v$p¡fp¡.‎	‎	 (4) hsy®mL¡$ÞÖ\u âÐe¡L$ Æhp_y„ A„sf dp`p¡.‎

Dv$p.(2)	A¡L$ hsy®m_u rÓÄep 20 k¡du R>¡. Ap hsy®m_u A¡L$ Æhp hsy®m_p L¡$ÞÖ\u 12 k¡du A„sf¡ R>¡. sp¡ s¡ 
	 Æhp_u ‎g„bpC ip¡^p¡.‎
DL¡$g ः	 ^pfp¡  L¡$  hsy®m_y„ L¡$ÞÖ  O  R>¡.‎ rÓÄep = OD = 20  k¡du,  Æhp CD  L¡$ÞÖ O \u 12 k¡du A„sf¡ R>¡.  
	 f¡M OP ^ f¡M CD 
	 \ OP = 12 k¡du
          \ CP = PD ...... hsy®mL¡$ÞÖ\u Æhp `f v$p¡f¡gp¡ 
			          g„b Æhp_¡ vy$cpN¡ R>¡.‎
	 L$pV$L$p¡Z D OPD dp„ `pe\pNp¡fk_p âd¡e dyS>b
	   OP2 + PD2 = OD2

	 (12)2 + PD2 = 202

	 \	      PD2 = 202 - 122 
	 \	      PD2 = (20+12) (20-12)
			     = 32 ´ 8 = 256
	 \ PD = 16		  \ CP = 16
	 CD = CP + PD = 16 + 16 = 32
	 \ Æhp_u g„bpC 32 k¡du R>¡.‎

dlphfpk„N°l‎ 6.1

‎1. 	 hsy®m L¡$ÞÖ O \u Æhp AB _y„ A„sf 8 k¡du R>¡. Æhp AB _u g„bpC 12 k¡du R>¡, sp¡ hsy®m_p ìepk_„y dp` 
‎ip¡^p¡.‎

‎2. 	 A¡L$ hsy®m_p¡¡ ìepk 26 k¡du A_¡ Æhp_u g„bpC 24 k¡du R>¡, sp¡ s¡ Æhp_y„ ‎L¡$ÞÖ\u A„sf ip¡^p¡.‎
‎3. 	 hsy®m_p L¡$ÞÖ\u Æhp_y„ A„sf 30 k¡du A_¡ hsy®m_u rÓÄep 34 k¡du R>¡, sp¡ Æhp_u g„bpC ip¡^p¡.‎
‎4. 	 O L¡$ÞÖhpmp hsy®m_u rÓÄep 41 k¡du R>¡. hsy®m_u Æhp PQ _u g„bpC 80 k¡du R>¡, sp¡ Æhp PQ _y„ 

L¡$ÞÖ\u A„sf ‎ip¡^p¡.‎

ApL©$rs 6.8

O

P DC

ApL©$rs 6.9

O

PA Q B
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ApL©$rs 6.10

O

B

C

A P

D

Q

ÅZu gCA¡.‎

 hsy®m_u A¡L$ê$` Æhp A_¡ s¡d_p L¡$ÞÖ\u A„sf k„b„^u NyZ^d® ‎

   L©$rs II

T

A

M

B

N

PO

M

L

              ApL©$rs (i)			      ApL©$rs  (ii)			        ApL©$rs (iii)

ApL©$rs (i) dp„ OL = OM, ApL©$rs (ii) dp„ PN = PT, ApL©$rs (iii) dp„ MA = MB dþey„ L¡$ ? 
Ap L©$rs `f\u Ýep_dp„ Aph¡g NyZ^d® ‎iåv$dp„ gMp¡.‎

ÅZu gCA¡.‎

  A¡L$ê$` Æhp_p NyZ^d®‎ (Properties of congruent chords)

âd¡e‎	 ः	 A¡L$ hsy®m_u A¡L$ê$` Æhp hsy®m L¡$ÞÖ\u kdp_ A„sf¡ lp¡e R>¡.‎
`n	 ः	 O L¡$ÞÖhpmp hsy®mdp„ ‎
		  Æhp AB @ Æhp CD
		  OP ^ AB, OQ ^ CD
kpÝe	 ः	 OP = OQ
fQ_p‎	 ः	 f¡M OA A_¡ f¡M OD Å¡X$p¡‎.

kprbsu	 ः	 AP = 1
2

 AB,	 DQ = 
1
2  CD . . . hsy®m L¡$ÞÖ\u Æhp `f v$p¡f¡gp¡ g„b Æhp_¡ vy$cpN¡ R>¡.‎

		  AB = CD . . . . . . . . . . . . . . . . `n
		  \ AP = DQ 
		  \ f¡M AP @ f¡M DQ . . . . . . . . .  (I) . . . kdp_ g„bpC_p f¡MpM„X$‎
		  L$pV$L$p¡Z D APO A_¡‎ L$pV$L$p¡Z D DQO dp„
		  f¡M AP @ f¡M DQ . . . . . . . . . . .  (I) `f\u
		  L$Z® ‎OA @ L$Z® ‎OD . . . . . . . . . .  A¡L$S> hsy®m_u rÓÄep
		  \ D APO @ D DQO . . . . . . .  L$Z®cyÅ âd¡e‎
	 f¡M OP @ f¡M OQ . . . . . . . . . . . A¡L$ê$` rÓL$p¡Z_u k„Ns bpSy>Ap¡ 
	 \ OP = OQ . . . . . . . . . . . . .  A¡L$ê$` f¡MpM„X$p¡_u g„bpC kdp_ lp¡e‎
	 hsy®m_u A¡L$ê$` Æhp hsy®m_p L¡$ÞÖ\u kdp_ A„sf¡ lp¡e R>¡.‎
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âd¡e‎	 ः A¡L$S> hsy®m_u L¡$ÞÖ\u kdp_ A„sf¡ Aph¡gu Æhp A¡L$ê$` lp¡e R>¡.‎
`n	 ः O L¡$ÞÖhpmp hsy®mdp„ ‎
		  f¡M OP ^ Æhp AB
		  f¡M OQ ^ Æhp CD
		  A_¡‎ OP = OQ
kpÝe	 ः Æhp AB @ Æhp CD
fQ_p‎	 ः f¡M OA A_¡ f¡M OD v$p¡fp¡.
kprbsu	 ः _uQ¡_p rh^p_p¡ dpV¡$ Mpgu S>Áep `|fp¡.‎
		  L$pV$L$p¡Z D OPA A_¡ L$pV$L$p¡Z D OQD dp„ 
		  L$Z® ‎OA @ L$Z® ‎OD . . . . . . . 
		  f¡M OP @ f¡M OQ . . . . . . . . `n
		  \ D OPA @ D OQD . . . . . . . 
		  \ f¡M AP @ f¡M QD . . . . . . . . A¡L$ê$` rÓL$p¡Z_u k„Ns bpSy>Ap¡ 
		  \ AP = QD . . . . . . . . . . . . . (I)
		  `f„sy AP = 1

2
 AB,   OQ = 1

2
 CD . . . . . 

		  \ AP = QD . . . . . . . . . .  rh^p_‎ (I) `f\u
		  \ AB = CD
		  \ f¡M AB @ f¡M CD  
		  D`f_p b„_¡ âd¡ep¡ A¡L$buÅ_p ârsâd¡e R>¡ s¡ Ýep_dp„ fpMp¡.‎

Ap Ýep_dp„ fpMuA¡.

A¡L$ hsy®m_u A¡L$ê$` Æhp hsy®m_p L¡$ÞÖ\u kdp_ A„sf¡ lp¡e R>¡.‎

 
 L©$rs :	   D`f_p b„_¡ âd¡ep¡ A¡L$S> hsy®m_¡ bv$g¡ A¡L$ê$` hsy®mp¡ gC_¡ kprbs L$fu iL$pe.‎
	 1. 	 A¡L$ê$` hsy®mp¡_u A¡L$ê$` Æhp hsy®m_p L¡$ÞÖ\u kdp_ A„sf¡ lp¡e R>¡.‎
	‎ 2. 	 A¡L$ê$` hys®mdp„ hsy®m_p L¡$ÞÖ\u kdp_ A„sf¡ Aph¡gu Æhp A¡L$ê$` lp¡e R>¡.‎
			   Ap b„_¡ âd¡ep¡ dpV¡$ `n, kpÝe, kprbsu gMp¡.‎

NZ¡gp„ Dv$plfZ
Dv$p. 	 Ap`¡gu ApL©$rs 6.12 dp„ tbvy$ O A¡ hsy®m_y„ L¡$ÞÖtbvy$ R>¡ A_¡
	 AB = CD R>¡. Å¡‎ OP = 4 k¡du sp¡ OQ _u g„bpC ip¡^p¡.

DL¡$g ः	 O L¡$ÞÖhpmp hsy®mdp„ 
	 Æhp AB @ Æhp CD Ap`¡g R>¡.‎

Q

O

D

B

C

AP

ApL©$rs 6.11

O

D
C

B
A

Q

P

ApL©$rs 6.12
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ApL©$rs 6.13

A

B C

P

Q

R

I

	 D ABC _p ÓZ¡e M|ZpAp¡_p vy$cpS>L$ I tbvy$dp„ 
dm¡ R>¡. 
	 M|Zp_p vy$cpS>L$p¡_p k„Npdu tbvy$‎ I dp„\u   
rÓL$p¡Z_u ‎ÓZ¡ bpSy>Ap¡ `f g„b v$p¡ep£ R>¡.‎

IP ^ AB,     IQ ^ BC,    IR ^ AC
	 M|Zp_p vy$cpS>L$p¡ `f_p âÐe¡L$ tbvy$‎ M|Zp_u b„_¡ 
bpSy>Ap¡\u kdp_ A„sf¡ lp¡e R>¡ s¡ Ap`Z¡ Å¡C Nep ‎R>uA¡.‎

ÐB _p vy$cpS>L$$ `f I tbvy$‎ R>¡ dpV¡ IP = IQ. 
ÐC _p vy$cpS>L$$ `f I tbvy$‎ R>¡ dpV¡ IQ = IR

IP = IQ= IR
	   tbvy$‎$ I A¡ rÓL$p¡Z_u ÓZ¡ bpSy>Ap¡ AB, AC, BC \u kdp_ A„sf¡ R>¡.‎
	 \tbvy$ I _¡ L¡$ÞÖ dp_u_¡ A_¡ IP rÓÄep gC_¡ v$p¡f¡g hsy®m bpSy> AB, AC A_¡ BC _¡ A„v$f\u 

õ`i®i¡. Aphp ‎hsy®m_¡ A„s:hsy®m L$l¡hpe R>¡.‎ 

	 OP ^ AB, OQ ^ CD ....ApL©$rsdp„ v$ip®ìey„ R>¡.‎
	 OP = 4  k¡du R>¡. A¡V$g¡ Æhp AB _y„ hsy®m L¡$ÞÖ O \u A„sf 4 k¡du R>¡.‎
	 Ap`Z¡ ÅZuA¡ R>uA¡ L¡$ A¡L$ S> hsy®m_u A¡L$ê$` Æhp L¡$ÞÖ\u kdp_ A„sf¡ lp¡e R>¡.‎
	 \  OQ = 4 k¡du

dlphfpk„N°l‎ 6.2

1.	 A¡L$ hsy®m_u rÓÄep 10 k¡du R>¡. s¡ hsy®m_u âÐe¡L$ 16 k¡du g„bpC_u b¡ Æhp R>¡. sp¡ s¡ ‎Æhp hsy®mL¡$ÞÖ\u 
	 L¡$V$gp A„sf¡ li¡?‎
2.	 A¡L$ hsy®mdp„ b¡ kdp_ g„bpC_u Æhp R>¡. L¡$ÞÖ\u s¡ Æhp 5 k¡du A„sf¡ R>¡. hsy®m_u rÓÄep ‎‎13 k¡du R>¡ 

sp¡ s¡ Æhp_u g„bpC ip¡^p¡.‎
3.	 L¡$ÞÖ C hpmp hsy®m_u f¡M PM A_¡‎ f¡M PN A¡ A¡L$ê$` Æhp R>¡. sp¡ qL$fZ PC A¡ ÐNPM _p¡ ‎ 

vy$cpS>L$ R>¡ s¡ kprbs L$fp¡.‎

epv$ L$fuA¡.‎

	 `pR>gp ^p¡fZdp„ Ap`Z¡ rhrh^ rÓL$p¡Z v$p¡fu s¡d_p M|Zp_p vy$cpS>L$ A¡L$k„Npdu lp¡e R>¡ s¡ ‎NyZ^d®_p¡ 
Aæepk L$ep£. rÓL$p¡Z_p M|ZpAp¡_p vy$cpS>L$p¡_p k„Npdu tbvy$‎_¡ ‘I’ Anf\u ‎v$ip®hhpdp„ Aph¡ R>¡ s¡ Ap`Z¡ 
ÅZuA¡ R>uA¡.‎

ÅZu gCA¡.‎

  rÓL$p¡Z_y„ A„s:hsy®m (Incircle of a triangle)



83

D PQR dp„ bpSy>Ap¡_p g„bvy$cpS>L$ C tbvy$dp„ 
dýep R>¡. dpV¡$ C A¡ g„bvy$cpS>L$p¡_y„ k„Npdu tbvy$‎ 
R>¡.‎

ÅZu gCA¡.‎

  rÓL$p¡Z_y„ A„s:hsy®m v$p¡fhy„ (To construct incircle of a triangle)	

Dv$p.	 D PQR v$p¡fp¡, S>¡dp„  PQ = 6 k¡du, ÐQ = 65°, 
	 QR = 5.5 k¡du 	D PQR _y„ A„s:hsy®m v$p¡fp¡.‎

	 â\d L$pQu ApL©$rs v$p¡fp¡ A_¡ s¡dp„ Ap`¡gu dprlsu v$ip®hp¡.‎

fQ_p_p `Nr\ep„ ः

	 (1) Ap`¡g dp`_p¡ D PQR v$p¡fp¡‎.

	 (2) ‎L$p¡C`Z b¡ M|Zp_p vy$cpS>L$ v$p¡fp¡.‎

	 (3) M|Zp_p vy$cpS>L$p¡_p R>¡v$_tbvy$‎_¡ I _pd Ap`p¡.‎

	 (4) tbvy$‎ I dp„\u bpSy> PQ `f IM A¡ g„b v$p¡fp¡.‎

	 (5) IM _¡ rÓÄep A_¡ I _¡ L¡$ÞÖ gC_¡ hsy®m v$p¡fp¡.‎

Ap Ýep_dp„ fpMuA¡.

rÓL$p¡Z_u ÓZ¡ bpSy>Ap¡_¡ A„v$f\u õ`i®_pfp hsy®m_¡ rÓL$p¡Z_y„ A„s:hsy®m L$l¡hpe R>¡. 
A_¡ s¡ hsy®m_p L¡$ÞÖ_¡ ‎A„s:hsy®m L¡$ÞÖ A\hp A„s:dÝe A\hp A„s:L¡$ÞÖ L$l¡hpe R>¡.‎

epv$ L$fuA¡.‎

	‎  pR>gp ^p¡fZdp„ Ap`Z¡ rÓL$p¡Z_u bpSy>Ap¡_p g„bvy$cpS>L$ A¡L$k„Npdu lp¡e R>¡ s¡ NyZ^d® rhrh^ 
rÓL$p¡Z ‎v$p¡fu QL$põep¡. rÓL$p¡Z_u bpSy>Ap¡_p g„bvy$cpS>L$p¡_y„ k„Npdu tbvy$‎ C Anf\u v$ip®hpe R>¡.‎

ÅZu gCA¡.‎

R

P

Q

C

ApL©$rs 6.16

R

P 6 k¡du

5.5k¡du

Q

I

M
35°

L$pQu ApL©$rs 6.14
R

P 6 k¡du

5.5 k¡du

Q

I

M
35°

ApL©$rs 6.15
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ApL©$rs 6.17

E

C

F

D
60° 70°

L$pQu ApL©$rs 

fQ_p_p `Nr\ep„ ः
(1) Ap`¡g dp`_p¡ rÓL$p¡Z DEF  v$p¡fp¡.‎
(2) L$p¡C`Z b¡ bpSy>Ap¡_p g„bvy$cpS>L$ v$p¡fp¡.‎
(3) s¡ g„bvy$cpS>L$ Äep„ dm¡ s¡ tbvy$‎_¡ C _pd 
      Ap`p¡.‎
(4) f¡M CF v$p¡fp¡.‎ 
(5) CF _¡ rÓÄep A_¡ C L¡$ÞÖ gC hsy®m v$p¡fp¡.‎ApL©$rs 6.18

E

C

F

D
60° 70°

4.2 k¡du

 

 

  rÓL$p¡Z_y„ `qfhsy®m (Circumcircle)

	 tbvy$‎ C A¡ rÓL$p¡Z PQR _u ÓZ¡ bpSy>Ap¡_p g„bvy$cpS>L$ `f_y„ tbvy$‎ R>¡.‎ PC, QC, RC Å¡X$p¡.     
f¡MpM„X$_p g„bvy$cpS>L$ `f_y„ âÐe¡L$ tbvy$ s¡ f¡MpM„X$p¡_p A„Ðetbvy$‎\u kdp_ A„sf¡ lp¡e R>¡. s¡ ‎Ap`Z¡ Å¡C 
Nep.‎
	 tbvy$ C A¡ f¡M PQ _p g„bvy$cpS>L$ `f R>¡.‎ \ PC = QC . . . . . . I
	 tbvy$ C A¡ f¡M QR _p g„bvy$cpS>L$ `f R>¡.‎ \ QC = RC . . . . . . II 
	 \ PC = QC = RC . . . . .rh^p_‎ I A_¡ II `f\u
\	 C tbvy$‎_¡ L¡$ÞÖ gC A_¡ PC _¡ rÓÄep gC v$p¡f¡g hsy®m rÓL$p¡Z_p ÓZ¡ rifp¡tbvy$‎dp„\u `kpf \i¡. 
	 Aphp ‎hsy®m_¡ rÓL$p¡Z_y„ `qfhsy®m L$l¡ R>¡.‎

Ap Ýep_dp„ fpMuA¡.

rÓL$p¡Z_p kh® rifp¡tbv$y$dp„\u `kpf \_pfp hsy®m rÓL$p¡Z_y„ `qfhsy®m L$l¡hpe R>¡. 
A_¡ s¡ hsy®m_p L¡$ÞÖ_¡ ‎‎ qfL¡$ÞÖ L$l¡hpe R>¡.‎

ÅZu gCA¡.‎

  rÓL$p¡Z_y„ `qfhsy®m v$p¡fhy„‎
Dv$p.	 D DEF dp„ DE = 4.2 k¡du, ÐD = 60°, ÐE = 70° sp¡ D DEF v$p¡fu s¡_y„ `qfhsy®m v$p¡fp¡.‎

	 â\d L$pQu ApL©$rs v$p¡fu. s¡dp„ Ap`¡gu dprlsu v$ip®hp¡.‎
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·	 rÓL$p¡Z_y„ A„s:hsy®m rÓL$p¡Z_u b^u bpSy>Ap¡_¡ 
A„v$f\u õ`i£ R>¡.‎

·	 rÓL$p¡Z_y„ A„s:hs®ym v$p¡fhp dpV¡$ rÓL$p¡Z_p 
L$p¡C`Z b¡ M|ZpAp¡_p vy$cpS>L$ v$p¡fhp `X¡$ R>¡.‎

·	 rÓL$p¡Z_y„ `qfhsy®m rÓL$p¡Z_p ÓZ¡ rifp¡tbvy$dp„\u 
`kpf \pe R>¡.‎

·	 rÓL$p¡Z_y„ `qfhsy®m v$p¡fhp dpV¡$ s¡_u L$p¡C`Z b¡ 
bpSy>Ap¡_p¡ g„bvy$cpS>L$ v$p¡fhp¡ `X¡$ R>¡.‎

·	 gOyL$p¡Z rÓL$p¡Z_y„ `qfL¡$ÞÖ A„v$f lp¡e R>¡.‎

·	 L$pV$L$p¡Z rÓL$p¡Z_y„ `qfL¡$ÞÖ L$Z®_y„ dÝetbvy$ lp¡e 
R>¡.‎

·	 Nyê$L$p¡Z rÓL$p¡Z_y„ `qfL¡$ÞÖ rÓL$p¡Z_u blpf lp¡e 
R>¡.‎

·	 L$p¡C`Z rÓL$p¡Z_y„ A„s:dÝe rÓL$p¡Z_p 
A„s:cpNdp„ lp¡e R>¡. ‎

L©$rs : L$p¡C`Z A¡L$ kdcyS> rÓL$p¡Z v$p¡fu s¡_y„ `qfhsy®m s\p A„s:hsy®m v$p¡fp¡. 
	 D`f_u  L©$rs L$fsu hMs¡ sd_¡ _uQ¡_u bpbsp¡dp„ iy„ Å¡hp dýey„ ?‎

‎(1) 	 rÓL$p¡Z_y„ `qfhsy®m s\p A„s:hsy®m v$p¡fsu hMs¡ s¡_p M|Zp_p vycpS>L$ A_¡ bpSy>_p g„bvy$cpS>L$ A¡L$ 
S> ‎Apìep L¡$ ?‎

‎(2) 	 `qfhsy®m A_¡ A„s:hsy®m_y„ L¡$ÞÖ A¡L$ S> R>¡ L¡$? Å¡ s¡d lp¡e sp¡ s¡_y„ L$pfZ iy„ lp¡C iL¡$?‎

‎(3) 	 `qfhsy®m_u rÓÄep A_¡ A„s:hsy®m_u rÓÄep dp`u s¡_p¡ NyZp¡Ñf ip¡^p¡.‎

  L©$rs :
	 rhrh^ dp`_p A_¡ rhrh^ âL$pf_p rÓL$p¡Z v$p¡fp¡. s¡d_p A„s:hsy®m A_¡ `qfhsy®m v$p¡fp¡.‎

 	sdpfy„ r_funZ _uQ¡_p L$p¡ô$L$dp„ _p¢^p¡ A_¡ ‎QQp® L$fp¡.

rÓL$p¡Z_p¡ `°L$pf kdcyS> rÓL$p¡Z kdqÜcyS> rÓL$p¡Z rhjdcyS> rÓL$p¡Z

A„s:hsy®m_p L¡$ÞÖ_y„ 
õ\p_‎

rÓL$p¡Z_u A„v$f rÓL$p¡Z_u A„v$f rÓL$p¡Z_u A„v$f

‎̀ qfhs®ym_p L¡$ÞÖ_y„ õ\p_‎ rÓL$p¡Z_u A„v$f
rÓL$p¡Z_u A„v$f A\hp 

‎blpf A\hp rÓL$p¡Z `f

rÓL$p¡Z_p¡ âL$pf gOyL$p¡Z rÓL$p¡Z ‎ L$pV$L$p¡Z rÓL$p¡Z ‎ Nyê$L$p¡Z rÓL$p¡Z

A„s:hsy®m_p L¡$ÞÖ_y„ õ\p_‎

‎̀ qfhsy®m_p L¡$ÞÖ_y„ õ\p_‎ L$Z®_p dÝe`f

Ap Ýep_dp„ fpMuA¡.
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· 	 kdcyS> rÓL$p¡Z_y„ `qfhsy®m A_¡ A„s:hsy®m v$p¡fsu hMs¡ s¡_p M|Zp_p vy$cpS>L$ A_¡ bpSy>_p                 
g„bvy$cpS>L$ A¡L$ ‎S> lp¡e R>¡.‎

· 	 kdcyS> rÓL$p¡Z_y„ `qfhsy®m A_¡ A„s:hsy®m_y„ L¡$ÞÖ A¡L$ S> Aph¡ R>¡.‎

· 	 kdcyS> rÓL$p¡Z_p `qfhsyy®m_u rÓÄep_p¡ A„s:hsy®m_u rÓÄep kp\¡_p¡ NyZp¡Ñf 2 ः 1 lp¡e R>¡.‎

dlphfpk„N°l‎ 6.3

1.	 D ABC v$p¡fp¡ S>¡dp„, ÐB =100°, BC = 6.4 k¡du, ÐC = 50°. rÓL$p¡Z_y„ A„s:hsy®m v$p¡fp¡.‎

2.	 D PQR v$p¡fp¡ S>¡dp„, ÐP = 70°, ÐR = 50°, QR = 7.3 k¡du. Ap rÓL$p¡Z_y„ `qfhsy®m v$p¡fp¡.‎

3.	 D XYZ v$p¡fp¡ S>¡dp„, XY = 6.7 k¡du, YZ = 5.8 k¡du, XZ = 6.9 k¡du. rÓL$p¡Z_y„ A„s:hsy®m v$p¡fp¡.‎

4.	 D LMN dp„, LM = 7.2 k¡du, ÐM = 105°, MN = 6.4 k¡du. sp¡ rÓL$p¡Z LMN v$p¡fu s¡_y„ ̀ qfhsy®m 
v$p¡fp¡.‎

5.	 D DEF v$p¡fp¡. DE = EF = 6 k¡du ÐF = 45°. Ap rÓL$p¡Z_y„ `qfhsy®m v$p¡fp¡.‎

k„L$uZ® âï_k„N°l ‎6

1.	 _uQ¡_p blz`ep®eu âñp¡_p Ap`¡gp `ep®ep¡dp„\u ep¡Áe `ep®e ip¡^p¡.‎

	 (i) A¡L$ hsy®m_u rÓÄep 10 k¡du A_¡ s¡_u A¡L$ Æhp_y„ L¡$ÞÖ\u A„sf 6 k¡du R>¡. sp¡ s¡ Æhp_u g„bpC 
L¡$V$gu?‎

		  (A) 16 k¡du	 (B) 8 k¡du	 (C) 12 k¡du	 (D) 32 k¡du

	 (ii) rÓL$p¡Z_p ÓZ¡ M|ZpAp¡_p vy$cpS>L$ A¡L$k„Npdu lp¡e R>¡. s¡ k„Npdutbvy$_¡ iy„ L$l¡hpe R>¡?‎

	 (A) dÝeNpk„`ps 	 (B) `qfL¡$ÞÖ‎	 (C) A„s:L¡$ÞÖ 	 (D) g„bk„`ps

	 (iii) rÓL$p¡Z_p b^p rifp¡tbvy$‎dp„\u `kpf \_pfp hsy®m_¡ iy„ L$l¡hpe?‎

	 (A) `qfhsy®m 	 (B) A„s:hs®ym	(C) A¡L$ê$` hsy®m	 (D)A¡L$ L¡$ÞÖu hsy®m

	 (iv) A¡L$ hsy®m_u Æhp 24 k¡du A_¡ s¡_y„ L¡$ÞÖ\u A„sf 5 k¡du R>¡ sp¡ s¡ hsy®m_u rÓÄep ip¡^p¡.‎

		   (A) 12 k¡du 	 (B) 13 k¡du 	 (C) 14 k¡du	 (D) 15 k¡du

	 (v) 2.9 k¡du rÓÄephpmp hsy®m_u h^ydp„ h^y L¡$V$gu g„bpC_u Æhp lp¡C iL¡$?‎

	  	  (A) 3.5 k¡du 	 (B) 7 k¡du	 (C) 10 k¡du	 (D) 5.8 k¡du

	 (vi) A¡L$ hsy®m_u rÓÄep 4 k¡du R>¡. O A¡ hsy®m_y„ L¡$ÞÖtbvy$ ‎R>¡. l(OP) = 4.2 k¡du lp¡e sp¡ tbvy$ ‎‘P’ 
		     _y„ õ\p_ ¼ep„ ‎li¡ ?

	  (A) L¡$ÞÖtbvy$ `f	 (B) hsy®m_p A„s:cpNdp„       (C)hsy®m_p bpü cpNdp„   (D)hsy®m `f‎

Ap Ýep_dp„ fpMuA¡.
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	 (vii) A¡L$ hsy®m_p L¡$ÞÖ_u `fõ`f rhfyÝ^ bpSy>A¡ Aph¡gu s¡d S> kdp„sf lp¡e s¡hu Æhp_u g„bpC       
		     6 k¡du A_¡ 8 k¡du R>¡. s¡ hsy®m_u rÓÄep 5 k¡du lp¡e sp¡ ‎Æhp hÃQ¡_y„ A„sf L¡$V$gy„ ?‎ 
		  (A) 2 k¡du	 	 (B) 1 k¡du	 (C) 8 k¡du	 (D) 7 k¡du

2.	 kdcyS> D DSP dp„ DS = 7.5 k¡du R>¡. sp¡ D DSP _y„ `qfhsy®m A_¡ A„s:hsy®m v$p¡fp¡ A_¡ s¡_u rÓÄep 
dp`p¡.  `qfhsy®m_u rÓÄep_¡ ‎A„s:hsy®m_u rÓÄep kp\¡_p¡ NyZp¡Ñf ip¡^p¡.‎

3.	 D NTS dp„ NT = 5.7 k¡du, TS = 7.5 k¡du A_¡‎ ÐNTS = 110° R>¡. sp¡ D NTS  v$p¡fu s¡_y„      
`qfhsy®m A_¡ A„s:hsy®m v$p¡fp¡.‎

4. 	 ApL©$rs 6.19 dp„ C A¡ hsy®m_y„ L¡$ÞÖ R>¡, f¡M QT 
	 A¡ ìepk R>¡. CT = 13, CP = 5 sp¡ 
	 Æhp RS  ip¡^p¡.‎

5.	 ApL©$rs 6.20 dp„ P A¡ hsy®m_y„ L¡$ÞÖ R>¡, 
	 Æhp AB A_¡ Æhp CD ìepk `f tbvy$ E dp„ 
	 R>¡v$¡$ R>¡.
‍	 Å¡ ÐAEP @ ÐDEP 
	 sp¡ kprbs L$fp¡ L¡$ AB = CD.

6.	 ApL©$rs 6.21dp„ O L¡$ÞÖhpmp hsy®m_p¡  
	 CD ìepk A_¡ AB A¡ Æhp R>¡. ìepk CD 
	 A¡ Æhp AB _¡  E tbvy$‎A¡ ‎g„b R>¡ ,
	 sp¡  D ABC kdqÜcyS> rÓL$p¡Z R>¡ s¡d v$ip®hp¡.‎

	 Geogebra software _u dv$v$\u rhrh^ hsy®mp¡ v$p¡fu s¡dp„ Æhp_p NyZ^dp£ âÐen     
A_ychp¡. Sy>v$p„ Sy>v$p„ rÓL$p¡Zp¡_p `qfhsy®m, A„s:hsy®m ‎v$p¡fp¡. Move option _p¡ D`ep¡N L$fu d|m 
rÓL$p¡Z_p ApL$pf bv$gu A„s:L¡$‎ÞÖ, `qfL¡$ÞÖ_p õ\p_ L¡$hu fus¡ bv$gpe R>¡ s¡ ‎A_ychp¡.‎

qqq

Q

R S
P
C

T
ApL©$rs 6.19

E

AD

B C

P
°°

ApL©$rs 6.20

EA

D

B

O

C

ApL©$rs 6.21

ICT Tools or Links
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7 r_v£$iL$ c|rdrs

A¡L$ Cdpfs_u kpd¡_p d¡v$p_dp„ tQV|$ A_¡ 
s¡_p rdÓp¡ q¾$L¡$V$ fdsp lsp. A¡L$ v$pv$p Ðep„ 
Apìep.‎

v$pv$p :	Af¡ tQV|$, v$ÑpcpC Ap S> kp¡kpeV$udp„ 
fl¡ R>¡ _¡ ?‎

tQV|$ :	lp, Al] S> fl¡ R>¡. buÅ dpm¡ s¡d_y„ 
Of R>¡. Al]\u `¡gu bpfu v¡$Mpe R>¡_¡ 
Ðep„.‎

v$pv$p :	Af¡, buÅ dpm¡ d_¡ `p„Q bpfuAp¡ 
v¡$Mpe R>¡. Qp¡½$k ¼ey„ Of?‎

tQV|$ :	buÅ dpm¡ X$pbu bpSy>A¡\u ÓuÆ bpfu 
s¡d_u R>¡.‎

 An, Apf„ctbvy$ ‎A_¡ QfZ‎ (Axes, origin, quadrants)

v$ÑpcpC_p Of_y„ õ\p_ b¡ ¾$dhpQL$ k„¿ep hX¡$ Qp¡½$k`Z¡ L$lu iL$pe„y. s¡hu S> fus¡ A¡L$buÅ_¡ g„b lp¡e 
s¡hu ‎b¡ f¡Mp_p A„sf hX¡$ kdsgMp_p A¡L$pv$ tbvy$_y„ õ\p_ Qp¡½$k`Z¡ L$lu iL$pe R>¡.‎

A¡L$pv$ tbvy$‎_y„ kdsgue õ\p_ L$l¡hp dpV¡$, s¡S> kdsgdp„ A¡L$ ApX$u k„¿epf¡Mp v$p¡fhpdp„ Aph¡ R>¡. Ap 
‎k„¿epf¡Mp_¡ X-An L$l¡hpe R>¡.‎

tQV|$A¡ L$f¡g v$ÑpcpC_p Of_p õ\p__y„ hZ®_ A¡V$g¡ S> r_v£$iL$ c|rdrs_u d|m k„L$ë`_p R>¡. Of_y„ Qp¡½$k 
‎õ\p_ kdS>hp dpV¡$ dpÓ dpmp_p¡ _„bf L$l¡hp\u _l] \pe dpV¡$ X$pbu bpSy>\u A\hp S>dZu bpSy>\u ‎L¡$V$gpdy„ 
‎Of s¡ S>Zphhy„ `X$$i¡ A¡V$g¡ L¡$ ¾$d\u b¡ k„¿ep S>Zphhu `X$i¡. S>du_\u buÅ¡ dpmp¡ A_¡ X$pbu bpSy>\u ÓuÆ 
bpfu A¡d b¡ ¾$dhpQL$ k„¿ep ‎hp`fhu `X$u.‎  

• An Apf„ctbvy$ ‎A_¡ QfZ
• tbvy$‎_p kdsgue r_v£$iL$
• tbvy$ ‎õ\p`_ L$fhp

• X-An_¡ kdp„sf f¡Mp
• Y-An_¡ kdp„sf f¡Mp
• f¡Mp_y„ kduL$fZ

ÅZu gCA¡.‎

Qpgp¡ iuMuA¡.
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 X-An`f 0 r_v£$iL$ hpmp tbvy$‎dp„\u X-An_¡ 

g„b lp¡e s¡hu buÆ f¡Mp A¡V$g¡ Y-An. kpdpÞe `Z¡ 

b„_¡ ‎k„¿epf¡Mp `f 0 A¡L$ S> tbvy$ ‎hX¡$ v$ip®hhpdp„ Aph¡ 

R>¡. s¡ tbvy$_¡ Apf„ctbvy$ ‎(Origin)  L$l¡hpe R>¡. s¡ ‘O’ 
A¡ A„N°¡Æ ‎Anf hX¡$ v$ip®hpe R>¡.     

X-An`f  O  _u  S>dZu  bpSy>A¡  ^_k„¿ep 

Äepf¡ X$pbu bpSy>A¡ F>Z k„¿ep v$ip®hhpdp„ Aph¡ R>¡.‎

Y-An`f O _u D`fu bpSy>A¡ ^_k„¿ep A_¡ 

_uQ¡_u bpSy>A¡ F>Z k„¿ep v$ip®hhpdp„ Aph¡ R>¡.‎

X A_¡ Y An_¡ L$pfZ¡ kdsg_p Qpf rhcpN 

lp¡e R>¡. âÐe¡L$ rhcpN_¡ QfZ L$l¡hpdp„ Aph¡ R>¡.  Ap 

QfZdp„ An `f_p tbvy$Ap¡_¡ kdph¡i L$fhpdp„ Aphsp¡ 

_\u. ApL©$rsdp„ ‎v$ip®ìep âdpZ¡ OqX$epm_p L$p„V$p_u  

rhfyÝ^ qv$ipdp„, QfZ_p ¾$dp„L$ dp_hp_p¡ k„L¡$s R>¡.‎

f¡_¡ v¡$L$ps® ‎(1596-1650)
	 kÑfdu kv$u_p ä¢Q NrZsip÷u f¡_¡ v¡$L$ps£ kdsgue tbvy$‎_y„ õ\p_ 
Qp¡½$k`Z¡ v$ip®hhp dpV¡$ "r_v£$iL$ `Ùrs' ‎k|Qhu. Ap `Ùrs_¡ "L$ps£rie_ 
r_v£$iL$ `Ùrs' L$l¡hpe R>¡. v¡$L$ps®_p _pd `f\u Ap _pd Ap`hpdp„ Apìey„ 
‎R>¡. v¡$L$ps£ â\d c|rdrs A_¡ buS>NrZs hÃQ¡ klk„b„^ âõ\pr`s L$fsp 
NrZsdp„ ¾$p„rs Aphu.‎

	 L$ps£rie_ r_v£$iL$ `Ùrs A¡ rhíg¡jL$ c|rdrs_p¡ (Analytical         
Geometry) `pep¡ R>¡. "gp Å¡d¡qV²$L$' A¡ f¡_¡ v¡$L$ps®_y„ â\d `yõsL$ Ap 
‎‎ yõsL$dp„ s¡dZ¡ c|rdrs_p Aæepk dpV$¡ buS>NrZs_p¡ D`ep¡N L$ep£ lsp¡. 
kdsgue tbvy$ ‎hpõsrhL$ ‎k„¿ep_u ¾$rdL Å¡X$u\u v$ip®hu iL$pe A¡hy„ s¡dZ¡ kp¥ 
â\d Ap `yõsL$dp„ S>Zpìey„. Ap ¾$rdL$ Å¡X$u_¡ ‎‎"L$ps£rie_ r_v£$iL$' L$l¡hpe R>¡.‎

	 r_v£$iL$ c|rdrÑ_p¡ D`ep¡N cp¥rsL$ip÷, Arcep„rÓL$u, _p¥L$p_e_ip÷, c|L„$`ip÷ A_¡ L$gp A¡d 
rhrh^ ‎n¡Óp¡dp„ L$fhpdp„ Aph¡ R>¡. s„Óop__u âNrsdp„ r_v£$iL$ c|rdrs dlÐh_u c|rdL$p cS>h¡ R>¡. rS>Ap¡S>¡b°pdp„ 

c|rdrs A_¡ buS>NrZs_p¡ klk„b„^ õ`ô$ v¡$MpC Aph¡ R>¡. Geometry A_¡ Algebra Ap iåv$p¡ `f\u S> 

Geogebra A¡hy„ _pd ‎Apàey„ R>¡.‎

buÅ QfZ
II

`l¡gp QfZ
I

ÓuÅ QfZ
III

Qp¡\p QfZ
IV

X  An

Y  An

O
1 2 3

1

2

3

-2

-1

-1-2-3

-3
ApL©$rs 7.1

0
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Dv$p.	 bpSy>_u ApL©$rsdp„ v$ip®h¡gp ‎E, F, G, T 
	 tbvy$_p r_v£$iL$ gMp¡.‎

DL¡$g ः 

	 · tbvy$ E _p r_v£$iL$  (2,1) R>¡.‎

	 · tbvy$ F _p r_v£$iL$ (-3,3) R>¡.‎

	 · tbvy$ G _p r_v£$iL$ (-4,-2) R>¡.‎

	 · tbvy$ T _p r_v£$iL$ (3,-1) R>¡.‎

A_ykpf P tbvy$_p ‎r_v£$iL$p¡_p A„sf_p¡ 2, 3 Ap ¾$d r_[íQs \pe R>¡. A_¡ tbvy$ ‎P _y„ õ\p_ k„¿ep_u (2,3) Ap 

Å¡X$u hX¡$ V|„$L$dp„ L$lu ‎iL$pe. ‎

tbvy$ Q `pk¡\u X An`f QS g„b v$p¡fp¡‎ A_¡ Y An`f QR g„b v$p¡fp¡‎. Q _p X An`f r_v£$iL$ 

-3 A_¡‎ Y An`f r_v£$iL$ 2 R>¡ A¡V$g¡ tbvy$ Q _p r_v£$iL$ (-3,2) R>¡.‎

 X-An A_¡ Y-An Üpfp r_[íQs 

\e¡g kdsgdp„ tbv$y$ P v$ip®hhpdp„ Apìey„ R>¡. 

s¡_y„ õ\p_ s¡_p b„_¡ ‎An\u A„sf hX¡$ r_[íQs 

L$fu iL$pe. s¡ dpV¡$ f¡M PM ^ X-An A_¡‎ 
f¡M PN ^ Y-An v$p¡ep£. ‎

tbvy$ ‎M _y„ X An\u A„sf 2 A¡L$d R>¡. N A¡ Y 

An\u A„sf 3 A¡L$d R>¡.‎ A¡V$g¡ tbvy$ ‎P _y„ x r_v£$iL$ 

2 R>¡ A_¡ y r_v£$iL$ 3 R>¡.‎

tbvy$_y„ õ\p_ L$l¡su hMs¡ s¡_y„ x klr_v£$iL$ 

An\u A„sf â\d S>Zphhy„ A¡hp¡ k„L¡$s R>¡. Ap k„L¡$s        

X¢ X

Y

Y¢

0
MO

P (2, 3)

Q (-3, 2)
N

1

-1
-1 1

2

-2

-2 2

3

-3

-3 3

4

-4

-4 4

ApL©$rs 7.2

ApL©$rs 7.3

X

Y

F

G
T

E

-4

-3

-2

-1
1

1

-1

2

-2

3

4

-4 2 3 4-3 0

·

·

  kdsgue tbvy$‎_p klr_v£$iL$‎ (Co-ordinates of a point in a plane)

R

S
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M tbvy$‎_p¡ x r_v®¡$iL$ A¡V$g¡ M tbvy$_y„ 

Y An\u A„sf. s¡ tbvy$_y„ X An\u A„sf 

i|Þe R>¡. dpV¡$ M _p¡ y r_v£$iL$ 0 R>¡.‎

Ap `f\u X An `f_p M tbvy$‎_p 

klr_v£$iL$ (3,0) R>¡. Y An `f_p N   

tbvy$_p¡  y r_v£$iL$ 4 R>¡. L$pfZ L¡$ s¡ ‎tbvy$ 

‎X An\u 4 A„sf `f R>¡ A_¡ N tbvy$‎_y„ Y  
An\u A„sf i|Þe R>¡. dpV¡$ N _p¡ x r_v£$iL$ 

0 R>¡.‎

Ap `f\u Y An `f_p N tbvy$‎_p      

r_v£$iL$ (0,4) R>¡.‎

lh¡‎ ‘O’  A¡ Apf„ctbvy$ ‎X A_¡‎ Y b„_¡ Anp¡ `f R>¡. dpV¡$ s¡ tbvy$‎_„y  X A_¡‎ Y Ap b„_¡ Anp¡\u A„sf 0 

R>¡. ‎dpV¡$  ‘O’ _p r_v£$iL$ (0,0) R>¡.   
Ap `f\u kdsgdp„_p âÐe¡L$ tbvy$‎_p r_v£$iL$p¡_u A¡L$ A_¡ A¡L$S> Å¡X$u ‎Å¡X$pe¡gu lp¡e R>¡.‎

Dv$p.	 _uQ¡_p tbvy$ ‎ ¼ep QfZdp„ A\hp ¼ep An `f R>¡ s¡ Ap¡mMp¡.‎
	 A(5,7),  B(-6,4),  C(4,-7),  D(-8,-9),  P(-3,0),  Q(0,8)

DL¡$g ः A(5,7) _p¡ x r_v£$iL$ ^_ R>¡ A_¡ y r_v£$iL$ ^_ R>¡. \ tbvy$ A A¡ `l¡gp QfZdp„ R>¡.‎

	 B(-6,4) _p¡ x r_v£$iL$ F>Z R>¡ A_¡ y r_v£$iL$ ^_ R>¡. \ tbvy$ B A¡ buÅ QfZdp„ R>¡.‎

	 C(4,-7) _p¡ x r_v£$iL$ ^_ R>¡ A_¡ y r_v£$iL$ F>Z R>¡. \ tbvy$ C A¡ Qp¡\p QfZdp„ R>¡.‎

	 D(-8,-9) _p¡ x r_v£$iL$ F>Z R>¡ A_¡ y r_v£$iL$ F>Z R>¡. \ tbvy$ D A¡ ÓuÅ QfZdp„ R>¡. ‎

ApL©$rs 7.4

X

Y

(1,0)
(0,-1)

(-1,0)

(0,1)

(0,2)

(0,3)

(0,4)

(-2,0)(-3,0)(-4,0)

(0,-2)

(0,-3)

(0,-4)

(2,0) (3,0) (4,0)
O

QfZ III
(-,-)

QfZ IV
(+,-)

QfZ II
(-,+)

P
N

M
(0,0)

·

· X -An`f_p âÐe¡L$ tbvy$‎_p y r_v£$iL$ i|Þe lp¡e R>¡.‎

· Y -An`f_p âÐe¡L$ tbvy$‎_p x r_v£$iL$ i|Þe lp¡e R>¡.‎

· Apf„c tbvy$‎_p r_v£$iL$ (0,0) lp¡e R>¡.‎

 An `f_p tbvy$_p r_v£$iL$ ‎(Co-ordinates of points on the axes)

ÅZu gCA¡.‎

Ap Ýep_dp„ fpMuA¡.

QfZ I
(+,+)
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K

R

^pfp¡ L¡$ P (4,3) A_¡ Q (-2,2) Ap tbvy$‎Ap¡ 

õ\p`_ L$fhp_p R>¡$.‎

tbvy$ ‎õ\p`_ L$fhp_p `Nr\ep„

(i)	 kdsgdp„ X-An A_¡ Y-An v$p¡fp¡. 

Apf„ctbvy$ ‎v$ip®hp¡.

(ii)	P (4,3) Ap tbvy$ ‎v$ip®hhp dpV¡$ X An `f   

4 k„¿ep v$ip®h_pf tbvy$‎dp„\u Y An_¡ 

kdp„sf f¡Mp v$p¡fp¡. ‎

	 Y An `f 3 k„¿ep v$ip®h_pf tbvy$‎dp„\u       

X An_¡ kdp„sf f¡Mp v$p¡fp¡.‎

 L©$rs : 	 ipmp_p d¡v$p_dp„ bpSy>_u ApL©$rsdp„ v$ip®ìep âdpZ¡ ApX$u A_¡ Ecu lfp¡mdp„ rhÛp\}Ap¡_¡ 

	 b¡kpX$p¡. 

	 S>¡\u X-An ‎A_¡ Y-An s¥epf \i¡.‎

•	 f„Nu_ V$`L$p„_p õ\p_¡ Qpf¡e QfZdp„ rhÛp\}

Ap¡_¡ b¡kpX$p¡.‎

•	 lh¡ Sy>v$p Sy>v$p rhÛp\}Ap¡_p _pd_p â\d 

Anf bp¡gu_¡ ApL©$rsdp„ v$ip®ìep âdpZ¡ 

Ecp L$fp¡ A_¡ s¡d_¡ s¡d_p ‎r_v£$iL$p¡ `|R>p¡. 

	 Dv$p. fpS>¡ÞÖ (2, 2) A_¡ qL$s} (-1, 0)
•	 Ap fus¡ d¡v$p_ `f\u ApL©$rs_y„ kdsgdp„_p 

tbvy$‎_y„ õ\p_ kl$S> `Z¡ õ`ô$ \i¡.‎ ApL©$rs 7.5

ApL©$rs 7.6

-3

-2

-1
1

1

-1-2 2

2

3 4

3

4

0 X

Y

P (4,3)

Q (-2,2)
·

·

	 P(-3,0) _p¡ y r_v£$iL$ i|Þe R>¡.\ tbvy$ P A¡ X An`f R>¡.‎

	 Q(0,8) _p¡ x r_v£$iL$ i|Þe R>¡. \ tbvy$ Q A¡ Y An`f R>¡.‎

ÅZu gCA¡.‎

 Ap`¡gp r_v£$iL$p¡ A_ykpf tbvy$ õ\p`_ L$fhy„‎ (To plot the points of given co-ordinates)
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r_v£$iL$ QfZ/An

(i) (5,3) QfZ I

(ii) (-2,4) QfZ II

(iii) (2,-5) QfZ IV

(iv) (0,4) Y An

(v) (-3,0) X An

dlphfpk„N°l‎ 7.1

1.	 _uQ¡ Ap`¡g tbvy$ ‎s¡_p kl$r_v£$iL$ `f\u ¼ep QfZdp„ A\hp ¼ep An`f R>¡ s¡ gMp¡.‎

	 · A(-3,2),	 · B(-5,-2),	 · K(3.5,1.5),	 · D(2,10),	
	 · E(37,35),	 · F(15,-18),	 · G(3,-7),	 · H(0,-5),	
	 · M(12,0),	 · N(0,9),	 · P(0,2.5),	 · Q(-7,-3)

2.	 _uQ¡_p tbvy$‎Ap¡ ¼ep QfZdp„„ li¡ ?‎

	 (i) S>¡_p b„_¡ r_v£$iL$p¡ ^_ R>¡.‎			      (ii) S>¡_p b„_¡ r_v£$iL$p¡ F>Z R>¡.‎

	 (iii) S>¡_p¡ x r_v£$iL$ O_ A_¡ y r_v£$iL$ F>Z R>¡.‎   (iv) S>¡_p¡ x r_v£$iL$ F>Z A_¡ y r_v£$iL$ O_ R>¡.‎

3.	 kdsgdp„ r_v£$iL$ `Ý^rs r_ròs L$fp¡ A_¡ _uQ¡_p tbvy$ ‎õ\p`_ L$fp¡.‎

	 L(-2,4),    M(5,6),    N(-3,-4),    P(2,-3),    Q(6,-5),    S(7,0),    T(0,-5)

r_v£$iL$ QfZ/An

(vi) (-2, -2.5) QfZ III

(vii) (5,3.5) QfZ I

(viii) (-3.5,1.5) QfZ II

(ix) (0, -4) Y An

(x) (2,-4 ) QfZ IV

(iii)		 Ap b¡ kdp„sf f¡Mp_y„ R>¡v$_tbvy$ ‎A¡V$g¡ S> P (4,3) tbvy$ ‎Ap tbvy$ ‎¼ep QfZdp„ R>¡? r_funZ L$fp¡.‎

(iv)		 Ap S> âdpZ¡ Q (-2,2) tbvy$ ‎õ\p`_ L$fp¡. Ap tbvy$ ‎buÅ QfZdp„ Apìey„ L¡$, ApS> r_v£$iL$ `Ùrs ‎	

		  âdpZ¡ R(-3,-4), S(3,-1)  tbvy$ ‎õ\p`_ L$fp¡.‎

Dv$p.	 _uQ¡_p tbvy$ ‎¼ep QfZdp„ ¼ep An `f$ R>¡ s¡ gMp¡.‎
	 (i) (5,3)	             (ii) (-2,4)	               (iii) (2,-5)   	      (iv) (0,4)
	 (v) (-3,0)	 (vi) (-2,2.5)	 (vii) (5,3.5)	 (viii) (-3.5,1.5) 
	 (ix) (0, -4)	 (x) (2,-4 )
DL¡$g ः	 	
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·	 tbvy$‎_p klr_v£$iL$p¡_y„ r_funZ L$fp¡.‎

·	 v$f¡L$ tbvy$‎_p y r_v£$iL$ kdp_ R>¡ s¡ Ýep_dp„ 

Apìey„ L¡$ ?‎

·	 kh® tbvy$ ‎A¡L$f¡rMe R>¡. (kdf¡M)‎

·	 Ap f¡Mp ¼ep An_¡ kdp„sf R>¡?

·	 f¡Mp DA `f_p âÐe¡L$ tbvy$‎_p y r_v£$iL$ 

kdp_ A¡V$g¡ L¡$ 4 R>¡. s¡ [õ\f R>¡. A¡V$g¡ 

f¡Mp DA _y„ hZ®_  y = 4 Ap ‎kduL$fZ\u 

L$fpe R>¡. L$p¡C`Z tbvy$‎_p y r_v£$iL$ 4 R>¡ sp¡ 

s¡ tbvy$ ‎s¡ f¡Mp `f A¡V$g¡ f¡Mp DA `f li¡. ‎

	‎ X An\u 4 A¡L$d A„sf¡ kdp„sf Aph¡gu 

f¡Mp_y„ kduL$fZ y = 4 R>¡. ‎

Qpgp¡, QQp® L$fuA¡.

·	 X An_¡ kdp„sf A_¡ s¡_p\u 6 A¡L$d A„sf¡ X An_u _uQ¡ f¡Mp v$p¡fu iL$pe ?‎

·	 (-3,-6), (10,-6), ( 1
2

, -6) Ap b^p tbvy$‎Ap¡ s¡ f¡Mp `f li¡ ? ‎

·	 Ap f¡Mp_y„ kduL$fZ L$ey„ li¡ ?‎

Ap Ýep_dp„ fpMuA¡.

	 Å¡ b > 0 lp¡e A_¡ y = b A¡ X An_¡ kdp„sf Aph¡gu (0, b) tbvy$‎dp„\u `kpf \su f¡Mp v$p¡fuA¡ sp¡ s¡ 

f¡Mp X An_¡ ‎s¡_u D`f_u bpSy>A¡ kdp„sf l$i¡ A_¡ b < 0 lp¡e sp¡ s¡ f¡Mp X An_¡ s¡_u _uQ¡_u bpSy>A¡ 

kdp„sf li¡.

X An_¡ kdp„sf Aph¡gu f¡Mp_y„ kduL$fZ y = b õhê$`_y„ lp¡e R>¡.‎

-4

-3

-2

-1
1

1

-1

2

-2

3

4

5

-4 20 3 4-3
X

Y

ABECD

ApL©$rs 7.7

·
F

5

ÅZu gCA¡.‎

  X -An_¡ kdp„sf f¡Mp‎ (Lines parallel to X-axis)
·	 Apg¡M `Ó `f _uQ¡_p tbvy$ ‎õ\p`_ L$fp¡.
	 A(5,4), B(2,4), C(-2,4), D(-4,4), E(0,4), F(3,4)
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-4

-3

-2

-1
0

P

T

R
Q

S

U

X

Y

1

1-1

2

-2

3

2 3-3-4

ApL©$rs 7.8

·	 tbvy$‎_p klr_v£$iL$p¡_y„ r_funZ L$fp¡.‎

·	 v$f¡L$ tbvy$‎_p x r_v£$iL$ kdp_ R>¡ s¡ Ýep_dp„ 

Apìey„ L¡$ ?‎

·	 kh® tbvy$ ‎A¡L$f¡rMe R>¡. (kdf¡M)‎

·	 Ap f¡Mp ¼ep An_¡ kdp„sf R>¡?

·	 f¡Mp PS `f_p âÐe¡L$ tbvy$‎_p x r_v£$iL$         

kdp_ A¡V$g¡ L¡$ -4 R>¡. s¡ [õ\f R>¡. A¡V$g¡ f¡Mp 

PS _y„ hZ®_  x = -4 Ap ‎kduL$fZ\u L$fpe R>¡. 

L$p¡C`Z tbvy$‎_p x r_v£$iL$ -4 R>¡ sp¡ v$f¡L$ tbvy$ ‎s¡ 

f¡Mp PS `f li¡. ‎	‎

     Y  An\u  s¡_u  X$pbu  bpSy>  4  A¡L$d   A„sf¡     

     kdp„sf Aph¡gu f¡Mp_y„ kduL$fZ x = -4 R>¡.

ÅZu gCA¡.‎

  Y-An_¡ kdp„sf f¡Mp‎ (Lines parallel to Y-axis )
·	 Apg¡M `Ó `f _uQ¡_p tbvy$ ‎õ\p`_ L$fp¡.
	 P(-4,3),	     Q(-4,0),    R(-4,1),	 S(-4,-2),    T(-4,2),    U(-4,-3)

Qpgp¡, QQp® L$fuA¡.

·	 Y An_¡ kdp„sf A_¡ s¡_p\u 2 A¡L$d A„sf¡ Y An_u _uQ¡ f¡Mp v$p¡fu iL$pe ?‎

·	 (2,10), (2,8), (2, - 1
2

) Ap b^p tbvy$‎Ap¡ s¡ f¡Mp `f li¡ ? ‎

·	 Ap f¡Mp_y„ kduL$fZ L$ey„ li¡ ?‎

	 Å¡ x = a  A¡ Y An_¡ kdp„sf Aph¡gu (a, 0) tbvy$‎dp„\u `kpf \su f¡Mp v$p¡fuA¡ A_¡‎ a > 0 sp¡ 

s¡ f¡Mp Y An_¡ ‎s¡_u S>dZu bpSy>A¡ kdp„sf l$i¡ A_¡ a < 0 lp¡e sp¡ s¡ f¡Mp Y An_¡ s¡_u X$pbu 

bpSy>A¡ kdp„sf li¡.

Y An_¡ kdp„sf Aph¡gu f¡Mp_y„ kduL$fZ x = a õhê$`_y„ lp¡e R>¡.‎

Ap Ýep_dp„ fpMuA¡.
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Dv$p.	 x = 2 A_¡‎ y = -3 Ap kduL$fZp¡_p¡ Apg¡M v$p¡fp¡.‎

DL¡$g	 (i) Apg¡M L$pNm`f X An A_¡ Y An v$p¡fp¡.‎

	 (ii) x = 2 Ap ¡̀g R>¡ A¡V$g¡ Y An_u S>dZu bpSy>,

		  2  A¡L$d A„sf `f  Y An_¡ kdp„sf f¡Mp v$p¡fp¡.‎

	 (iii) y = -3 Ap`¡g R>¡ A¡V$g¡ X An_u‎

		  _uQ¡_u bpSy>_¡ 3 A¡L$d A„sf¡ X An_¡ kdp„sf 

		  f¡Mp v$p¡fp¡.‎

	 (iv)	 Anp¡_¡ kdp„sf v$p¡f¡gu Ap f¡Mp A¡V$g¡ Ap`¡gp 

		  kduL$fZ_p¡ Apg¡M R>¡.‎

	 (v)	Ap b¡ f¡Mp A¡L$buÅ_¡ Äep„ R>¡v¡$ R>¡ s¡ P tbvy$_p¡ 	

		  r_v£$iL$ gMp¡.‎

	 (vi) P _p¡ r_v£$iL$ (2,-3) R>¡ s¡ QL$pkp¡.‎

L©$rs :‎ Apg¡M L$pNm`f (0,1) (1,3) (2,5) 
tbvy$‎ õ\p`_ L$fp¡ s¡ kdf¡M R>¡ L¡$ A¡‎

		  s`pkp¡, Å¡ kdf¡M lp¡e sp¡, s¡dp„\u `kpf 
		  \su f¡Mp v$p¡fp¡.‎
·	 s¡ f¡Mp L$ep L$ep QfZp¡dp„\u `kpf \pe R>¡ 

s¡ Sy>Ap¡.‎
·	 s¡ f¡Mp Y An_¡ S>¡ tbvy$dp„ R>¡v¡$ R>¡ Ðep„ 

tbvy$_p¡ r_v£$iL$ gMp¡.‎
·	 s¡ f¡Mp`f ÓuÅ QfZdp„ L$p¡C`Z A¡L$ tbvy$ 

bsphp¡. s¡_p r_v£$iL$ gMp¡.

ApL©$rs 7.9

P-3

-2

-1

0
X

Y

1

1-1

2

-2

3

2 3-3

x 
= 

2
y = -3

-4

-5

-3

-2
-1

0 X

Y

1

1-1

2

-2

3

2 3-3

4

5 (2, 5)

(1, 3)

(0, 1)

ApL©$rs 7.10

ÅZu gCA¡.‎

  f¡rMe kduL$fZ_p Apg¡M (Graph of linear equations)

  kpdpÞeê$`dp„ f¡rMe kduL$fZ_p Apg¡M

Ap Ýep_dp„ fpMuA¡.

(1)	 X-An `f_p âÐe¡L$ tbvy$_p¡ y r_v£$iL$ 0 lp¡e R>¡. s¡\u DgV$ S>¡ tbvy$_p¡ y r_v£$iL$ 0 lp¡e R>¡ s¡ tbvy$ ‎‎

		  X-An `f lp¡e R>¡, A¡V$g¡ X An_y„ kduL$fZ y = 0 A¡d gMpe R>¡.‎			 
(2) 	 Y-An `f_p âÐe¡L$ tbvy$_p¡ x r_v£$iL$ 0 lp¡e R>¡. s¡\u DgV$ S>¡ tbvy$_p¡ x r_v£$iL$ 0 lp¡e R>¡ s¡ tbvy$ 

		  Y-An `f lp¡e R>¡, A¡V$g¡ Y An_y„ kduL$fZ x = 0 A¡d gMpe R>¡.‎
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Dv$p.	 2x - y + 1 = 0 A¡ b¡ Qg_y„ kpdpÞe ê$`_y„ kduL$fZ R>¡. Ap kduL$fZ_p¡ Apg¡M v$p¡fuA¡.‎

DL¡$g ः 2x - y + 1 = 0 A¡V$g¡‎ y = 2x + 1
		  x _u L¡$V$guL$ qL„$ds gC s¡_p `f\u y _u k„Ns qL„$ds ip¡^uA¡.‎

		  v$p.s.‎, Å¡  x = 0 Ap qL„$ds kduL$fZdp„ d|L$uA¡ sp¡  y = 1 qL„$ds dm¡ R>¡.‎

		  Ap âdpZ¡ x _u 0, 1, 2,  1
2

, -2 Ap qL„$dsp¡ gC_¡ y _u qL„$ds ip¡^uA¡.‎

		  Ap ¾$rds Å¡X$u_p„ ê$`dp„ L$p¡ô$L$dp„ gMuA¡.‎

x 0 1 2
1
2 -2

y 1 3 5 2 -3

(x, y) (0,1) (1,3) (2,5) ( 1
2

, 2) (-2,-3)

	 Ap tbvy$ õ\p`_ L$fuA¡. õ\p`_ L$f¡gp b^p tbvy$Ap¡ A¡L$f¡rMe (kdf¡M) R>¡ s¡_u MpÓu L$fuA¡. s¡ ‎b^p„ 

tbvy$Ap¡dp„\u `kpf \su f¡Mp v$p¡fuA¡. Ap f¡Mp A¡V$g¡ S> 2x - y + 1 = 0 Ap kduL$fZ_p¡ Apg¡M R>¡.‎ 

ICT Tools or Links

		  Geogebra Software _u dv$v$\u X-An A_¡ Y-An v$p¡fp¡. rhrh^ tbvy$‎ õ\p`_ L$fp¡. 

Algebric View  dp„ tbvy$‎_p r_v£$iL$ Sy>Ap¡ A_¡ ‎Aæepk L$fp¡. Anp¡_¡ kdp„sf Aph¡gu f¡Mp_p kduL$fZp¡ 

Sy>Ap¡. Move Option_p¡ D`ep¡N L$fu_¡ f¡Mp_y„ õ\p_ ‎bv$gsp flp¡.‎ X-An A_¡ Y-An _y„ kduL$fZ 
L$ey„ Aphi¡?

dlphfpk„N°l‎ 7.2

1.	 Apg¡M `Ó `f A (3,0), B(3,3), C(0,3) tbvy$ õ\p`_ L$fp¡. AB A_¡ BC Å¡X$p¡. L$C ApL©$rs s¥epf 

	 \pe R>¡. s¡ gMp¡.‎

2.	 Y-An_¡ kdp„sf A_¡ s¡ An_u X$pbu bpSy>A¡ 7 A¡L$d A„sf¡ Aph¡gu f¡Mp_y„ kduL$fZ gMp¡.‎

3.	 X-An_¡ kdp„sf A_¡ s¡ An_u _uQ¡ 5 A¡L$d A„sf¡ Aph¡gu f¡Mp_y„ kduL$fZ gMp¡.‎

4.	 Q(-3,-2) Ap tbvy$ Y-An_¡ kdp„sf Aph¡gu f¡Mp `f R>¡. s¡ f¡Mp_y„ kduL$fZ gMp¡ A_¡ s¡_p¡ ‎Apg¡M 

	 v$p¡fp¡.‎

5.	 Y-An A_¡‎ f¡Mp x = -4 An kdp„sf f¡Mp R>¡, sp¡ A¡ f¡Mp hÃQ¡_y„ A„sf L¡$V$gy„?‎
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6.	 _uQ¡ `¥L$u L$ep kduL$fZp¡_p Apg¡M X An_¡ kdp„sf R>¡ A_¡ L$ep kduL$fZ_p Apg¡M Y ‎An_¡ kdp„sf 

R>¡ s¡ gMp¡.‎

	 (i) x = 3		  (ii) y - 2 = 0	 (iii) x + 6 = 0	 (iv) y = -5

7.	 Apg¡M`Ó`f A(2,3), B(6,-1) A_¡‎ C(0,5) tbvy$ õ\p`_ L$fp¡. Å¡ Ap tbvy$Ap¡ A¡L$f¡rMe (kdf¡M) 

lp¡e sp¡ ‎s¡dp„\u ̀ kpf \su f¡Mp v$p¡fp¡. Ap f¡Mp X An A_¡ Y An_¡ S>¡ tbvy$‎A¡ R>¡v¡$ s¡ tbvy$‎_p r_v£$iL$ ‎gMp¡.‎ 

8.	 _uQ¡_p kduL$fZp¡_p Apg¡M A¡L$ S> r_v£$iL$ `Ý^rs `f v$p¡fp¡. s¡d_p R>¡v$_tbvy$_p r_v£$iL$ ‎gMp¡.‎ 
	 x + 4 = 0,  y- 1 =0,  2x + 3 = 0, 3y - 15 =0 

9.	 _uQ¡_p„ kduL$fZp¡_p Apg¡M v$p¡fp¡.‎

	 (i) x + y = 2	 (ii) 3x - y = 0	 (iii) 2x + y = 1

k„L$uZ® âï_k„N°l ‎7

1.	 _uQ¡_p blz`ep®eu âñp¡_p Ap`¡gp DÑfp¡dp„\u ep¡Áe `ep®e ip¡^p¡.‎

	 (i)	 X An`f_y„ L$p¡C`Z tbvy$ ‎_uQ¡ `¥L$u ¼ep ê$`dp„ lp¡e R>¡ ?‎

		  (A) (b, b)     (B) (o, b)     (C) (a, o)     (D) (a, a)

	 (ii)	 f¡Mp y = x Ap f¡Mp`f_p âÐe¡L$ tbvy$‎_p r_v£$iL$ _uQ¡ `¥L$u ¼ep ê$`dp„ lp¡e R>¡ ?‎

		  (A) (a, a)     (B) (o, a)     (C) (a, o)     (D) (a,- a)

	 (iii)	X An_y„ kduL$fZ _uQ¡ `¥L$u ¼ey„ ?‎

		  (A) x = 0      (B) y = 0       (C) x + y = 0     (D) x = y

	 (iv)	 (-4, -3)  tbvy$ ‎¼ep QfZdp„ li¡? 

		  (A) `l¡gp       (B) buÅ    (C) ÓuÅ      (D) Qp¡\p    

	 (v)	 (-5,5), (6,5), (-3,5), (0,5) Ap tbvy$dp„\u `kpf \su f¡Mp_y„ õhê$` L¡$hy„ li¡?‎

		  (A) Apf„c tbvy$‎dp„\u `kpf \su     (B) Y An_¡ kdp„sf‎    

		  (C) X An_¡ kdp„sf‎		  (D) Apdp„\u A¡L$ `Z _lu.‎

	 (vi)	P(-1,1), Q(3,-4), R(1,-1), S(-2,-3), T(-4,4) `¥L$u Qp¡\p QfZdp„ Aph¡gy„ tbvy$ ‎L$ey„?

		  (A) P A_¡‎ T     (B) Q A_¡‎ R     (C) aL$s S     (D) P A_¡‎ R
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2.	 ApL©$rsdp„ L¡$V$gpL$ tbvy$‎Ap¡ v$ip®ìep R>¡. 

	 _uQ¡_p âñp„_p DÑfp¡ gMp¡.‎

	 (i)	 Q A_¡‎ R tbvy$‎_p r_v£$iL$ gMp¡.‎

	 (ii)	 T A_¡‎ M tbvy$‎_p r_v£$iL$ gMp¡.‎

	 (iii)	ÓuÅ QfZdp„ ¼ey„ tbvy$ ‎R>¡?‎

	 (iv)	 ¼ep tbvy$‎_p x A_¡‎ y  r_v£$iL$ kdp_ R>¡?‎

3.	 _uQ¡_p tbvy$‎Ap¡ Apg¡M `f õ\p`_ ¼ep® rkhpe s¡ ¼ep QfZdp„ A\hp L$ep An `f li¡ s¡ gMp¡.‎

	 (i) (5, -3) 	 (ii) (-7, -12) 	 (iii) (-23, 4) 
	 (iv) (-9, 5) 	 (v)  (0, -3)		  (vi) (-6, 0)

4.	 _uQ¡_p tbvy$ ‎A¡L$S> klr_v£$iL$ `Ùrs\u õ\p`_ L$fp¡.‎

	 A(1,3), B(-3,-1), C(1,-4), D(-2,3), E(0,-8), F(1,0)

5.	 bpSy>_u ApL©$rsdp„ f¡Mp LM A¡ Y An_¡ 

	 kdp„sf f¡Mp R>¡.‎

	 (i)	 f¡Mp LM _y„ Y An\u A„sf L¡$V$gy„ ?‎

	 (ii)	 P, Q, R tbvy$‎_p klr_v£$iL$ gMp¡‎. 

	 (iii)	 tbvy$ ‎L A_¡‎ M  _p x r_v£$iL$_p¡ 

		  saphs L¡$V$gp¡ ?

6.	 X-An_¡ kdp„sf A_¡ X-An `pk¡\u 5 A¡L$d A„sf¡ L¡$V$gu f¡Mp R>¡? s¡_p kduL$fZ gMp¡.‎

7.	 L$p¡C`Z hpõsrhL$ k„¿ep a gC_¡ Y-An A_¡ x = a Ap f¡Mp hÃQ¡_y„ A„sf _½$u L$fp¡.‎

qqq

-3

-2

-1
0 X

R

M

P

Q

S

T

Y

1

1-1

2

-2

3

2 3 4-3-4

ApL©$rs 7.11

ApL©$rs 7.12

0 X
1-1-2 2 3-3-4

-4

-3

-2

-1

Y

L

P

R

M

Q

1

2

3



100

8 rÓL$p¡Zrdrs

rÓL$p¡Zrdrs_u  Ap¡mM (Introduction to trigonometry)

Ap`Z¡ S>du_ ̀ f_y„ A„sf v$p¡fu_¡, Qpgsp S>C_¡ dp`u iL$uA¡, ̀ f„sy kdyÖdp„_p S>lpS>_y„ v$uhpv$p„X$u\u A„sf 
‎L¡$hu fus¡ dp`u iL$pe ?‎

D`f_p rQÓp¡_y„ r_funZ L$fp¡. rQÓp¡dp„_p âñ NrZs kp\¡ k„b„r^s R>¡. Ap âñp¡_p DÑf d¡mhhp dpV¡$ 
NrZs ‎rhje_u rÓL$p¡Zrdrs ipMp_p¡ D`ep¡N \pe R>¡. rÓL$p¡Zrdrs_p¡ D`ep¡N Arcep„rÓL$u, MNp¡gip÷, 
_p¥L$pip÷ BÐepqv$ ipMpAp¡dp„ `Z L$fhpdp„ Aph¡ R>¡.‎ 

rÓL$p¡Zrdrs (Trigonometry) Ap iåv$ ÓZ N°uL$ iåv$p¡\u s¥epf \ep¡ R>¡. ‎Tri A¡V$g¡ ÓZ,‎ 
gona A¡V$g¡ bpSy> metron A¡V$g¡ dp`.

Ap`Z¡ rÓL$p¡Z_p¡ Aæepk L$ep£ R>¡. L$pV$L$p¡Z rÓL$p¡Z, `pe\pNp¡fk_p¡ âd¡e A_¡ kê$`‎ rÓL$p¡Z_p NyZ^d®_p 
‎Ap^pf¡ rÓL$p¡Zrdrs rhje_u iê$Aps \pe R>¡. 
s¡_y„ `y_fphs®_ L$fuA¡.‎
· D ABC  dp„ ÐB A¡ L$pV$L$p¡Z R>¡ A_¡ ‎ÐB _u

kpd¡_u bpSy> AC A¡ L$Z® R>¡.
ÐA  _u kpd¡_u bpSy> BC  R>¡, ÐC _u kpd¡_u
bpSy> AB R>¡.

Ap rÓL$p¡Z_p k„v$c®dp„ ̀ pe\pNp¡fk_p âd¡e_y„ rh^p_‎
(AB)2 + (BC)2 = (AC)2

Ap TpX$_u 
KQpC L¡$V$gu 
li¡ ?‎
E„QpC L¡$hu fus¡ 
dp`hu ?‎

A

B C
ApL©$rs 8.1

• rÓL$p¡Zrdrs_u  Ap¡mM

• rÓL$p¡Zrdrse NyZp¡Ñfp¡

• rÓL$p¡Zrdrse NyZp¡Ñfp¡_p¡ ‎k„b„^

• rhriô$ M|Zp_p rÓL$p¡Zrdrse NyZp¡Ñfp¡

‎̀ ¡gy„ S>lpS> qL$_pfp\u 
L¡$V$gy„ v|$f li¡ ?‎	

Qpgp¡ iuMuA¡.

epv$ L$fuA¡.‎
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·	 Å¡ D ABC ~ D PQR sp¡ s¡d_u k„Ns bpSy> 

âdpZkf lp¡e R>¡, A¡V$g¡ AB
PQ

BC
QR

AC
PR

= =

A¡L$pv$p dp¡V$p TpX$_u KQpC dp`hu lp¡e sp¡ kê$` rÓL$p¡Z_p NyZ^d®_p¡ D`ep¡N L$fu_¡ L¡$hu fus¡ dp`u iL$pe 
s¡ ‎Å¡CA¡.‎

 L©$rs :	 Ap âep¡N qv$hk¡ `|fsp¡ sX$L$p¡ lp¡e Ðepf¡ L$fu iL$pe. bpSy>_u ApL©$rs Sy>Ap¡. 
		  QR A¡ TpX$_u KQpC R>¡. BC ‎A¡  A¡L$ gpL$X$u_u KQpC R>¡.

_p_u gpL$X$u S>du_dp„ Dcu fp¡`u 
s¡_u KQpC A_¡ s¡_p `X$R>pep„ (R>p„ep) _u        
g„bpC ‎dp`p¡. TX$_p R>pep_u g„bpC dp`p¡. 
k|e®_p qL$fZp¡ kdp„sf lp¡hp\u D PQR A_¡ 
D ABC kê$` rÓL$p¡Z R>¡. A¡ kdÆ ‎gp¡. kê$` 
rÓL$p¡Z_u k„Ns bpSy> âdpZkf lp¡e R>¡ s¡_p¡ 

	 D`ep¡N L$fu_¡  QR
PR

BC
AC

=  dm¡ R>¡.‎ 

	 A¡V$g¡ TpX$_u KQpC  

	 QR = BC
AC

PR´  A¡ kduL$fZ dm¡ R>¡.‎

PR, BC A_¡ AC Ap`Z_¡ Mbf R>¡. s¡ qL„$dsp¡ kduL$fZdp„ d|L$u_¡ QR_u g„bpC A¡V$g¡ L¡$ TpX$_u 
KQpC _½$u L$fu ‎iL$pe R>¡.‎ 

ApL©$rs 8.2

A

B C Q

P

R

 L©$rs :	 D`f_u L©$rs L$fu_¡ sd¡ `p¡s¡ `qfkf_p KQp TpX$_u KQpC ip¡^p¡. 

	 `qfkfdp„ TpX$ _ lp¡e sp¡ A¡L$pv$ \p„cgp_u ‎KQpC ip¡^p¡.‎

ApL©$rs 8.4

qv$hp_p¡ 
\p„cgp

gpL$X$u

rhQpf L$fuA¡.

Ap âep¡N khpf¡ 8 hpÁe¡ _ L$fsp b`p¡f¡ 11.30 A\hp 1.30 hpÁe¡ L$fhp¡ kfm `X¡$. ip dpV¡$?‎

B

A CP

Q

R

gpL$X$u

ApL©$rs 8.3
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L$pV$L$p¡Z D ABC dp„, ÐB = 90°  R>¡ sp¡  ÐA A_¡ ÐC A¡ gOyL$p¡Z R>¡.‎

Dv$p.

ÐP _u kpd¡_u bpSy>‎ = . .  . ÐP _u ̀ pk¡_u bpSy> ‎= . . . .
ÐR _u kpd¡_u bpSy>‎= . . . ÐR _u `pk¡_u bpSy> ‎= . . . . 

C

BA ¯
ÐA _u `pk¡_u bpSy> ‎

ÐA _u kpd¡_u bpSy>‎¯L$Z®

ApL©$rs 8.5

ÐC _u `pk¡_u bpSy> ‎

ÐC _u kpd¡_u bpSy>‎
¯

¯L$Z®

A B

C

ApL©$rs 8.6

A

E

B C F

P

Q

ApL©$rs 8.8

ApL©$rs 8.7 RQ

P

  rÓL$p¡Z_p k„v$c®dp„ L¡$V$guL$ k„op ‎ (Terms related to triangle)

L$pV$L$p¡Z D PQR dp„ 

  rÓL$p¡Zrdrse NyZp¡Ñfp¡‎ (Trigonometic ratios)

bpSy>_u ApL©$rs 8.8 dp„ L¡$V$gpL$ L$pV$L$p¡Z rÓL$p¡Z 
v$ip®ìep R>¡. S>¡dp„ ÐB kpdpÞe M|Zp¡ R>¡. s¡\u Ap 
b^p ‎L$pV$L$p¡Z rÓL$p¡Z kê$` R>¡.‎
Al] D PQB ~ D ACB R>¡.‎

\ PB
AB

PQ
AC

BQ
BC

= =

 
PQ
AC

PB
AB

=   \ PQ
PB

AC
AB

=   . . . . .  A¡L$p„sf q¾$ep

 QB
BC

PB
AB

=   \ 
QB
PB

BC
AB

=  . . . . .  A¡L$p„sf q¾$ep

ÅZu gCA¡.‎
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PQ
PB  A_¡ 

AC
AB  Ap kdp_ NyZp¡Ñfp¡ R>¡. ‎

	  PQ
PB

 = AC
AB

 = 
ÐB _u kpd¡_u bpSy>

L$Z®
		      

Ap NyZp¡Ñf_¡ B M|Zp_p¡ kpC_ (sine) NyZp¡Ñf L$l¡hpe R>¡. Ap NyZp¡Ñf V|„$L$dp„ sinB Ap fus¡ gMpe R>¡.‎
(ii)    D PQB A_¡ D ACB dp„ 

     BQ
PB

 = 
ÐB _u `pk¡_u bpSy>‎

L$Z®
	 A_¡‎	  BC

AB
 =  

ÐB _u `pk¡_u bpSy>‎

L$Z®

     BQ
PB

 = BC
AB

 = 
ÐB _u `pk¡_u bpSy>‎

L$Z®

Ap NyZp¡Ñf_¡ M|Zp B _p¡ L$p¡kpC_ (cosine) NyZp¡Ñf L$l¡hpe R>¡. Ap NyZp¡Ñf V|„$L$dp„ cosB Ap fus¡ gMpe R>¡.‎

(iii) PQ
BQ

AC
BC

= =  
ÐB _u kpd¡_u bpSy>

ÐB _u `pk¡_u bpSy>‎

Ap NyZp¡Ñf_¡ M|Zp B _p¡ V¸„$S>„V$‎ (tangent) NyZp¡Ñf L$l¡hpe R>¡. Ap NyZp¡Ñf V|„$L$dp„ tanB Ap fus¡ gMpe R>¡.‎
Dv$p. 

ÐB _u kpd¡_u bpSy>

L$Z®

D PQB dp„,

PQ
PB

 = 

D ACB dp„,

AC
AB

 = 
ÐB _u kpd¡_u bpSy>

L$Z®

ÐB _u 
kpd¡_u bpSy>‎

C
q

B

A

ApL©$rs 8.11

L¡$V$guL$ ‎hpf L$pV$L$p¡Z rÓL$p¡Z_p gOyL$p¡Z_p dp`p¡ q (\uV$p), 

a (Apëap), b (buV$p) CÐepqv$ N°uL$ Anfp¡\u v$ip®hpe 

R>¡. ‎bpSy>_u ApL©$rsdp„ D ABC _p gOyL$p¡Z C _y„ dp`  q  
Anf\u v$ip®hpey„„ R>¡. Aphp hMs¡  sinC, cosC, tanC 

NyZp¡Ñfp¡ A_y¾$d¡ sinq, cosq, tan q Ap fus¡ gMpe R>¡.‎

‎_uQ¡ ApL©$rs 8.9 A_¡ 8.10 dp„ ApL©$rs 8.8 dp„\u Sy>v$p L$f¡gp rÓL$p¡Zp¡ R>¡.‎

ApL©$rs 8.9

P

QB
ÐB _u `pk¡_u bpSy> ‎

¯

¯ ÐB _u 
kpd¡_u bpSy>‎

L$Z®

ApL©$rs 8.10

A

C
ÐB _u `pk¡_u bpSy> ‎

¯

¯

B

L$Z®

(i)
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bpSy>_u ApL©$rs 8.12 dp„ D PQR _p ÐR L$pV$L$p¡Z 
R>¡ sp¡ _uQ¡_p NyZp¡Ñfp¡ gMp¡.
(i) sin P (ii) cos Q (iii) tan P (iv) tan Q

1.

2.

3.

ApL©$rs 8.13 dp„  D XYZ  L$pV$L$p¡Z rÓL$p¡Z R>¡.
ÐXYZ = 90°  R>¡ bpSy>_u g„bpC a,b,c Ap`¡g 
R>¡. Ap `f\u _uQ¡_p ‎NyZp¡Ñfp¡ gMp¡.‎
(i) sin X (ii) tan Z (iii) cos X (iv) tan X

L$pV$L$p¡Z D LMN dp„, ÐLMN = 90° 
ÐL = 50° A_¡‎ ÐN = 40° R>¡, Ap `f\u 
_uQ¡_p NyZp¡Ñfp¡ gMp¡.‎
(i) sin 50°		  (ii) cos 50°
(iii) tan 40°		 (iv) cos 40°

P

Q

R

ApL©$rs 8.12

dlphfpk„N°l‎ 8.1

Ap`¡gu ApL©$rsdp„ ÐPQR = 90°,
ÐPQS = 90°, ÐPRQ = a A_¡ ÐQPS =  q 
sp¡  _uQ¡_p rÓL$p¡Zrdrse NyZp¡Ñfp¡ gMp¡.‎
(i) sin a, cos a, tan a 
(ii) sin q, cos q, tan q

4.

	 sin C = sin q = AB
AC

 ,	 cos C = cos q = BC
AC

 ,	 tan C = tan q = AB
BC

Ap Ýep_dp„ fpMuA¡.

·	 sin NyZp¡Ñf  =  
M|Zp_u kpd¡_u bpSy> 

L$Z®‎

·  cos NyZp¡Ñf = 
M|Zp_u `pk¡_u bpSy> 

L$Z®‎

·  tan NyZp¡Ñf = 
M|Zp_u kpd¡_u bpSy> 

M|Zp_u `pk¡_u bpSy>

ApL©$rs 8.13

XY

Z

a

b

c

ApL©$rs 8.14

L

M N

50°

40°

ApL©$rs 8.15

P

QR S

q

a
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ApL©$rs  8.16 dp„,
D PMN A¡ L$pV$L$p¡Z rÓL$p¡Z R>¡.  

ÐM = 90°, ÐP A_¡ ÐN A¡ `fõ`f L$p¡qV$L$p¡Z 

R>¡.‎

\ Å¡‎ ÐN = q° sp¡ ÐP = (90 - q)°

sin q =  PM
PN

 ........(1)

cos q =  NM
PN

 .......(2)

tan q = PM
NM

 ........(3)

sin(90 - q) = NM
PN

 ........(4)

cos (90 - q) = PM
PN

 .......(5)

tan (90 - q) = NM
PM

 ........(6)

ÅZu gCA¡.‎

   rÓL$p¡Zrdrse NyZp¡Ñfp¡ hÃQ¡ k„b„^‎ (Relation among trigonometric ratios)

	 \ sin q = cos (90 - q) ........ (1) A_¡ (5) `f\u
	      cos q = sin(90 - q) ........ (2) A_¡ (4) `f\u

	  lh¡ Ap`Z Ýep_dp„ gp¡.‎ः tan q ´ tan (90 - q) = PM
NM

 ´ NM
PM

  ........ (3) A_¡ (6) `f\u

			      \  tan q ´ tan (90 - q) = 1

	 s¡huS> fus¡‎  sin q
cos q

 = 

PM
PN
NM
PN

 = PM
PN

 ´ PN
NM

 = PM
NM

 = tan q

Ap Ýep_dp„ fpMuA¡.

cos (90 - q) = sin q,          sin(90 - q) = cos q 
sin q
cos q

 = tan q, 	                tan q ´ tan (90 - q) = 1

ApL©$rs 8.16

P

MN
q

(90- q)°



106

* hOy dprlsu dpV¡$ 

	 1
sin q

 = cosec q,   1
cos q

 = sec q,    1
tan q

 = cot q  

A¡V$g¡ L¡$ cosec q, sec q A_¡‎ cot q A_y¾$d¡  sin q, cos q A_¡‎ 
tan q _p ìeõs NyZp¡Ñfp¡ R>¡.‎

· sec q = cosec (90 - q)	 · cosec q = sec (90 - q)

· tan q = cot (90 - q)	 · cot q = tan (90 - q)

30°- 60°-90° dp`_p rÓL$p¡Z_p¡¡ NyZ^d® ‎ ‎

Å¡ L$p¡C rÓL$p¡Z_p M|Zp_p dp` 30°, 60°, 90° lp¡e sp¡ Ap`Z¡ ÅZuA¡ R>uA¡ L¡$ 30° _p M|Zp_u kpd¡_u bpSy> 

L$Z® L$fsp AX$Ou lp¡e R>¡ A_¡‎ 60° M|Zp_u kpd¡_u bpSy> L$Z®_u g„bpC L$fsp„  3
2

 NZu lp¡e ‎R>¡.‎

bpSy>_u ApL©$rsdp„, L$pV$L$p¡Z D ABC dp„ 
 ÐC = 30°, ÐA = 60°, ÐB = 90° R>¡.‎

\ AB = 1
2

AC A_¡‎ BC = 3
2

AC 

L$pV$L$p¡Z D PQR dp„ Å¡‎ ÐR = 30°, 
ÐP = 60°, ÐQ = 90° A_¡‎ ^pfp¡ L¡$  PQ = a 

sp¡  PQ = 1
2

 PR

        a = 1
2

 PR

\ PR = 2a

QR = 3
2

PR

QR = 3
2

 ´ 2a

QR = 3 a

\ Å¡‎ PQ = a sp¡ PR = 2a A_¡‎ QR = 3 a

30°

60°

A

BC
ApL©$rs  8.17

ApL©$rs 8.18

a
2a

3 a
30°

60°

P

Q R

  30° A_¡ 60° M|Zp_p rÓL$p¡Zrdrse NyZp¡Ñfp¡ ‎(Trignometric ratios of 30° and 60°)

epv$ L$fuA¡.‎

ÅZu gCA¡.‎
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(I) 30° M|Zp_p rÓL$p¡Zrdrse NyZp¡Ñfp¡ gMuA¡‎.

sin 30° = PQ
PR

a
a

= =
2

1
2

cos 30° = QR
PR

a
a

= =
3
2

3
2

tan 30° = PQ
QR

a
a

= =
3

1
3

sin q = cos(90-q)	
sin 30° = cos (90°- 30°) = cos 60°
sin 30° = cos 60°

cos q = sin(90 -q)
cos 30° = sin (90°- 30°) = sin 60°
cos 30°= sin 60°

(II) 60° M|Zp_p rÓL$p¡Zrdrse NyZp¡Ñfp¡ gMuA¡‎.

sin 60°  = QR
PR

= 
3 a

2a = 
3

2

cos 60° = PQ
PR

= a
2a = 1

2

tan 60° = QR
PQ

= 
3 a
a = 3

	 L$pV$L$p¡Z D PQR dp„ ÐQ = 90° Apàep¡ R>¡. ÐP A_¡ ÐR   ̀ fõ`f L$p¡qV$L$p¡Z R>¡. A¡V$g¡ L$p¡qV$L$p¡Z_p 
kpC_ A_¡ L$p¡kpC_ ‎NyZp¡Ñfp¡ hÃQ¡_p¡ k„b„^ Alu„ QL$pku Å¡CA¡.‎

L$pV$L$p¡Z D ABC dp„  ÐB= 90°, ÐA =45°, 
ÐC = 45° \ Ap kdqÜcyS> L$pV$L$p¡Z rÓL$p¡Z R>¡. ‎
‎̂ pfp¡ L¡$, AB = a  sp¡ BC = a 
`pe\pNp¡fk_p âd¡e dyS>b AC _u g„bpC ip¡^uA¡.‎
    AC2 = AB2 + BC2 
           = a2 + a2 
    AC2 = 2a2

\ AC = 2 aApL©$rs 8.19

A

B C

a

45°

a2

45°
a

Ap Ýep_dp„ fpMuA¡.

sin 30° = 1
2 cos 30° = 3

2
tan 30° = 1

3

sin 60° = 3
2

cos 60° = 1
2

tan 60° = 3

	
(III) 45° M|Zp_p rÓL$p¡Zrdrse NyZp¡Ñfp¡‎
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sin 45° = 1
2

,		  cos 45° = 1
2

,		  tan 45° = 1

ApNm_u ApL©$rs 8.19 dp„  ÐC = 45° R>¡. 

     sin 45°  = AB
AC

= a
2 a

= 1
2

 		  tan 45° = AB
BC

= 
a
a

= 1

     cos 45°  = BC
AC

= 
a
2 a = 1

2

Ap Ýep_dp„ fpMuA¡.

(IV) 0° A_¡ 90° M|Zp_p rÓL$p¡Zrdrse NyZp¡Ñfp¡‎

ApL©$rs 8.20

A 

C C CB B B 

A 

A 

L$pV$L$p¡Z D ACB dp„  ÐC = 90° A_¡‎ ÐB = 30° R>¡ . sin 30° = AC
AB s¡ Ap`Z¡ ÅZuA¡‎ R>uA¡. 

AB _u g„bpC [õ\f fpMsp, ÐB _y„ dp` S>¡d Ap¡Ry>„ \pe s¡d s¡d ÐB _u kpd¡_u bpSy> AC _u g„bpC ‎Ap¡R>u 
\pe R>¡. A¡V$g¡ ÐB _y„ dp` S>¡d Ap¡Ry>„ \pe sp¡ sin q _u qL„$ds Ap¡R>u \pe R>¡.‎
	 \ ÐB _y„ dp` 0° \i¡ Ðepf¡ AC _u g„bpC 0 \i¡‎.

	 \ sin 0° = AB
AC

AB
0= 		  \ sin 0° = 0

ApL©$rs 8.21
B C

85°

B B CC
30° 70°

A 

A A 
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lh¡ ApL©$rs 8.21 Sy>Ap¡. Ap L$pV$L$p¡Z rÓL$p¡Zdp„ ÐB _y„ dp` S>¡ S>¡d h^¡ R>¡ s¡d s¡d AC _u g„bpC h^su v¡$Mpe 
‎R>¡. ÐB _y„ dp` Å¡ 90° \pe sp¡ AC _y„ dp` AB S>¡V$gy„ \i¡.‎

	 \ sin 90° = AC
AB

		  \ sin 90° = 1

Ap`Z¡ L$p¡qV$L$p¡Z_p rÓL$p¡Zrdrse NyZp¡Ñfp¡ Å¡ep R>¡.‎

		        sin q = cos (90 - q) A_¡‎ cos q = sin (90 - q)

		  \ cos 0° = sin (90 - 0)° = sin 90° = 1

		  A_¡‎ cos 90° = sin (90 - 90)° = sin 0°= 0

sin 0° = 0, 		  sin 90° = 1,		  cos 0° = 1,		  cos 90° = 0

NyZp¡Ñfp¡ 
M|Zp_p dp`

Ap Ýep_dp„ fpMuA¡.

	 Ap`Z¡ ÅZuA¡ R>uA¡ L¡$‎,

	 tan q = sin q
cos q

  		  \tan 0 = sin 0
cos 0

 = 0
1

 = 0

	 `f„sy tan 90° = 
sin 90°
cos 90°  = 1

0
  

	 `f„sy 1
0

 Ap cpNpL$pf L$fu iL$pe _l]. ‎q gOyL$p¡Z lp¡C s¡ dp¡V$p¡ \sp \sp 90° _u _ÆL$ S>sp¡ Åe 

	 s¡d s¡d tan q ‎dp¡V$p¡ \sp¡ Åe R>¡. `f„sy tan 90 _u qL„$ds _½$u L$fu iL$psu _\u.‎ 

Ap Ýep_dp„ fpMuA¡.

rhriô$ M|Zp_p rÓL$p¡Zrdrse NyZp¡Ñfp¡ ‎

0° 30° 45° 60° 90°

sin 0
1
2

1
2

3
2

1

cos 1 3
2

1
2

1
2 0

tan 0
1
3

1 3
L$lu _ iL$pe.
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NZ¡gp„ Dv$plfZp¡

Dv$p. 1	 qL„$ds ip¡^p¡ : 2tan 45° + cos 30° - sin 60°
DL¡$g ः	 2tan 45° + cos 30° - sin 60°

		  = 2 ´ 1 + 3
2
 - 3

2
	 	 = 2 + 0

		  = 2

Dv$p.2	 qL„$ds ip¡^p¡ : 34°
56°

sin
cos

DL¡$g ः	 56° + 34° = 90° A¡V$g¡ 56 A_¡ 34 A¡ L$p¡qV$L$p¡Z_p dp` R>¡.‎

		  sin q = cos (90- q)
	 \    sin 34° = cos (90- 34)° = cos 56°
	 \     cos

sin
cos
cos

56
34

56
56

1°
°
=

°
°
=

Dv$p.3	 L$pV$L$p¡Z D ACB dp„ Å¡‎ ÐC = 90°, AC = 3, BC = 4 sp¡  
	 ÐA A_¡ ÐB _p _uQ¡_p rÓL$p¡Zrdrse NyZp¡Ñfp¡ ip¡^p¡. ‎
	 sin A, sin B, cos A, tan B
DL¡$g ः 	L$pV$L$p¡Z D ACB dp„ `pe\pNp¡fk_p âd¡e dyS>b,‎
	 AB2= AC2 +BC2

	       = 32 + 42

	       = 52

         AB  = 5
	 sin A = BC

AB
 = 4
5

				    cos A = AC
AB

 = 3
5

	

	 sin B = AC
AB

 = 
3
5 				    tan B = 

AC
BC  = 3

4

Dv$p.4	 L$pV$L$p¡Z D PQR dp„  ÐQ = 90°, ÐR= q  A_¡‎ Å¡

	 sin q = 5
13

 sp¡ cos q, tan q ip¡^p¡. 
DL¡$g ः

A 

B C

3

4
ApL©$rs 8.22

q

P

Q R
ApL©$rs 8.23

L$pV$L$p¡Z  D PQR dp„  ÐR= q
     sin q = 5

13
 

\  PQ
PR

 = 5
13
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P

Q R
q

5k
13k

12k

ApL©$rs 8.24

\ PQ = 5k A_¡‎ PR = 13k  dp_uiy„.‎ 

`pe\pNp¡fk_p âd¡e dyS>b QR ip¡^u iy„. 

PQ2 + QR2 = PR2

(5k)2 + QR2 = (13k)2

25k2 + QR2 = 169 k2

	 QR2 = 169 k2 - 25k2

	 QR2 = 144 k2

	 QR = 12k

lh¡‎ L$pV$L$p¡Z D PQR dp„  PQ = 5k A_¡‎ PR = 13k, QR = 12k

cos q = QR
PR

k
k

= =
12
13

12
13

 , tan q = PQ
QR

k
k

= =
5
12

5
12

rhQpf L$fuA¡.

(1)	  D`f_y„ Dv$plfZ NZsu hMs¡ PQ A_¡‎ PR bpSy>_u g„bpC 5k A_¡‎ 13k ip dpV¡$ guOu ?‎

(2)	 PQ A_¡‎ PR _u g„bpC A_y¾$d¡ 5 A_¡‎ 13 gC iL$pe ? gC iL$pe sp¡ L„$C a¡fapf L$fhp¡ `X$i¡ ?‎ 

rÓL$p¡Zrdrsdp„ dlÒh_p kduL$fZ

P

Q R
q

ApL©$rs 8.25

D PQR A¡ L$pV$L$p¡Z rÓLp¡Z R>¡.
ÐPQR = 90°, ÐR= q dp_uiy„.‎ 

sin q = PQ
PR

 ..........(1)

cos q = QR
PR

 ..........(2)

‎̀ pe\pNp¡fk_p âd¡e dyS>b

PQ2 + QR2 = PR2

\ PQ
PR

QR
PR

PR
PR

2

2

2

2

2

2+ = .... v$f¡L$ `v$_¡ 
			   PR2 hX¡$ cpNsp‎

\ PQ
PR

QR
PR







 + 






 =

2 2

1

\ (sin q)2 + (cos q)2 = 1..(1) A_¡ (2) 	
					      `f\u



112

Ap Ýep_dp„ fpMuA¡.

(sin q)2  A¡V$g¡ sin q _p¡ hN® s¡_¡ sin2 q A¡d gMu iL$pe R>¡. ‎
sin2 q + cos2 q = 1 Ap kduL$fZ Ap`Z¡ `pe\pNp¡fk_p âd¡e dyS>b q A¡L$ gOyL$p¡Z lp¡e 

s¡hp L$pV$L$p¡Z rÓL$p¡Z_p Ap^pf¡ ‎rkÜ L$ey¯ ‎ ‎q = 0° A\hp  q = 90°  lp¡e sp¡ Ap kduL$fZ kÐe lp¡e 
s¡ QL$pkp¡.

sin2 q + cos2 q = 1 Ap kduL$fZ L$p¡C`Z M|Zp_p dp` dpV¡$ e\p\® lp¡hp\u s¡_¡ d|gc|s r_Ðe 
kdp_sp ‎L$l¡hpe R>¡. ‎

(i) 0 £ sin q £ 1, 0 £ sin2 q £ 1 		  (ii) 0 £ cos q £ 1, 0 £ cos2 q £ 1

dlphfpk„N°l‎ 8.2

1.	 _uQ¡_p L$p¡ô$L$dp„ âÐe¡L$ õs„cdp„ A¡L$ NyZp¡Ñf Apàep¡ R>¡. s¡ `f\u buÅ b¡ NyZp¡Ñfp¡ ip¡^p¡ A_¡ Mpgu 
	‎ S>Áep `|fp¡. 

sin q
11
61

1
2

3
5

cos q
35
37

1
3

tan q 1
21
20

8
15

1
2 2

2.	  qL„$ds ip¡^p¡.‎

	 (i) 5 30 3 45sin tan° + °  		  (ii) 4
5

60 3 602 2tan sin° + °  

	 (iii) 2 30 0 3 90sin cos sin° + °+ °  		  (iv)  

	 (v) cos sin2 245 30° + °  		  (vi) cos cos sin sin60 30 60 30°× °+ °× °

3.	 Å¡ sin q = 4
5

 sp¡ cos q ip¡^p¡.‎

4.	 Å¡ cos q = 15
17

 sp¡ sin q ip¡^p¡.‎
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k„L$uZ® âï_k„N°l ‎8

1.	 _uQ¡ Ap`¡g blzep®eu âñp¡_p ep¡Áe `ep®e `k„v$ L$fp¡.‎
	 (i) ‎_uQ¡_pdp„\u L$ey„ rh^p_ kpQy R>¡‎‎.
		  (A) sin q = cos (90- q) 		  (B) cos q = tan (90- q) 
		  (C) sin q = tan (90- q) 		  (D) tan q = tan (90- q)
	 (ii) sin 90° _u qL„$ds _uQ¡_pdp„\u L$C ?‎

		  (A) 3
2

 	 (B) 0 		 (C) 1
2

	 	 (D) 1

	 (iii) 2 tan 45° + cos 45° - sin 45° = L¡$V$gp?
		  (A) 0 		 (B) 1		  (C) 2		  (D) 3

	 (iv) cos
sin
28
62
°
°
=  L¡$V$gp?

		  (A) 2		  (B) -1	 (C) 0		  (D) 1

2.	 L$pV$L$p¡Z D TSU dp„  TS = 5, ÐS = 90°, 
	 SU = 12 sp¡ sin T, cos T, tan T ip¡^p¡.
	 s¡dS> sin U, cos U, tan U ip¡^p¡.

3.	 L$pV$L$p¡Z D YXZ  dp„ , ÐX = 90°, XZ = 8 k¡du,
	 YZ = 17 k¡du sp¡ sin Y, cos Y, tan Y, 
	 sin Z, cos Z, tan Z ip¡^p¡.

4.	 L$pV$L$p¡Z D LMN  dp„  ÐN = q, ÐM = 90°,
	 cos q  = 25

24  sp¡ sin q A_¡‎ tan q _p NyZp¡Ñfp¡ ip¡^p¡ , 

	 s¡dS> (sin2 q)  A_¡  (cos2 q) _u qL„$ds ip¡^p¡‎.

5.	 Mpgu S>Áep `yfp¡.‎
	 (i) sin20° = cos °		   

	 (ii) tan30° ́ tan ° =1	 

	 (iii) cos40° = sin °		    

qqq

ApL©$rs 8.27

X Y

Z

8 17

L

M NApL©$rs 8.28

ApL©$rs 8.26

T

US
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9 ‎̀ ©óW$am A_¡ O_am

Ap`Z¡ `pR>gp ^p¡fZdp„ g„bO_pL$pf, O_pL$pf, hsy®mpL$pf _mpL$pf Ap O_pL©$rsAp¡_y„ Oy_am L¡$hu fus¡ 
‎ip¡^pe s¡_p¡ Aæepk L$ep£.‎

• g„bO_pL$pf_u g„bpC, `lp¡mpC A_¡ KQpC A_y¾$d¡ l , b, h
lp¡e sp¡

(i) g„bO_pL$pf_p Dcp ‎̀ ©óW$‎_y„ n¡Óam ‎ = 2(l + b) ´ h
Al] g„bO_pL$pf_p Dcp 4 `©óW$‎p¡_p n¡Óam_p¡ rhQpf

L$ep£ R>¡.‎ 
(ii) g„bO_pL$pf_y„ Ly$g `©óW$‎am‎ = 2(lb + bh + lh)

Al] g„bO_pL$pf_p R> `©óW$‎p¡_p n¡Óam_p¡ rhQpf L$ep£ R>¡.

(iii) g„bO_pL$pf_y„ O_am = l ´ b ´ h

• O__u ^pf (edge) l lp¡e sp¡

(i) O__y„ Ly$g `©óW$‎am‎= 6l 2
(ii) ^__y„ Dcy„ `©óW$‎am ‎ = 4l 2
(iii) O__y„ O_am‎ = l 3

• hsy®mpL$pf _mpL$pf_u rÓÄep r A_¡ KQpC h  lp¡e sp¡

(i) hsy®mpL$pf _mpL$pf_y„ h¾$`©óW$‎am‎ = 2prh
(ii) hsy®mpL$pf _mpL$pf_y„ Ly$g `©óW$‎am‎= 2pr(r + h)
(iii) hsy®mpL$pf _mpL$pf_y„  O_am= pr2h

• i„Ly$_y„ `©óW$‎$am
• i„Ly$_y„ O_am

• Np¡mp_y„ `©óW$‎am
• Np¡mp_y„ O_am

g„bO_pL$pf

O_

hsy®mpL$pf _mpL$pf

ApL©$rs 9.1

h

l b

ApL©$rs 9.2

l

ApL©$rs 9.3

h

r

epv$ L$fuA¡.‎

Qpgp¡ iuMuA¡.
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ApL©$rs 9.4 i„Ly$_u R>¡. i„Ly$_p `pep_y„ L¡$ÞÖtbvy$ O A_¡ i„Ly$_y„    
rifp¡tbvy$ A R>¡. f¡M OA rÓÄep OB _¡ g„b R>¡. A¡V$g¡ AO i„Ly$_u 
g„b KQpC (h)  R>¡. AB A¡ i„Ly$_u Óp„ku KQpC (l) ‎R>¡.‎
D AOB L$pV$L$p¡Z rÓL$p¡Z R>¡.‎

\ `pe\pNp¡fk_p âd¡e dyS>b

	 AB 2 = AO 2 + OB 2

	 \l 2 = h 2 + r 2

dpV¡$ S> (Óp„ku KQpC)2 = (g„b KQpC)2 + (`pep_u rÓÄep)‎ 2

ApL©$rs 9.4

A

h l

rO B

dlphfpk„N°l‎ 9.1

‎1. 	 A¡L$ g„bO_pL$pf v$hp_p Mp¡Mp_u g„bpC, `lp¡mpC A_¡ KQpC A_y¾$d¡ 20 k¡du, 12 k¡du A_¡ 10 k¡du 
‎R>¡ sp¡ Mp¡Mp_p Dcp `©óW$‎cpN_y„ n¡Óam A_¡ Ly$g`©óW$‎am ip¡^p¡‎

‎2. 	 A¡L$ g„bO_pL$pf Mp¡Mp_y„ Ly$g `©óW$‎am 500 Qp¡fk A¡L$d R>¡. s¡_u `lp¡mpC A_¡ KQpC A_y¾$d¡ 6 A¡L$d 
A_¡ 5 A¡L$d R>¡. sp¡ s¡ Mp¡Mp_u g„bpC L¡$V$gu ?‎

‎3. 	 A¡L$ O_pL©$rs_u bpSy> 4.5 k¡du R>¡. sp¡ O_pL©$rs_p Dcp `©óW$‎cpN_y„ n¡Óam A_¡ Ly$g`©óW$‎am ip¡^p¡.‎

‎4. 	 A¡L$ O__y„ Ly$g`©óW$‎am 5400 Qp¡k¡du lp¡e sp¡ s¡ O__p Dcp `©óW$‎cpN_y„ n¡Óam ip¡^p¡.‎

‎5. 	 A¡L$ g„bO_pL$pf_y„ O_am 34.50 O_duV$f, s¡_u `lp¡mpC A_¡ KQpC A_y¾$d¡ 1.5 du A_¡ 1.15 du lp¡e 
‎sp¡ g„bO_pL$pf_u g„bpC ip¡^p¡.‎

‎6. 	 7.5 k¡du ^pfhpmp O__y„ O_am L¡$V$gy„ ?‎

‎7. 	 A¡L$ hsy®mpL$pf _mpL$pf_u `pep_u rÓÄep 20 k¡du A_¡ KQpC 13 k¡du lp¡e sp¡ hsy®mpL$pf _mpL$pf_y„ 
‎h¾$`©óW$‎am A_¡ Ly$g `©óW$‎am ip¡^p¡.‎ (p = 3.14 gp¡.)

‎8. 	 hsy®mpL$pf _mpL$pf_y„ h¾$`©óW$‎am 1980  k¡du2 A_¡ s¡_p `pep_u rÓÄep 15 k¡du lp¡e sp¡ hsy®mpL$pf 
‎‎_mpL$pf_u KQpC ip¡^p¡.‎

	 (p = 
22
7  gp¡.)

ÅZu gCA¡.‎

 i„Ly$ k„b„^u k„op A_¡ s¡d_p¡ `fõ`f k„b„^‎ (Terms related with a cone and their relation)

  i„Ly$_y„ `©óW$‎am (Surface area of a cone)

	 i„Ly$_p b¡ `©óW$‎ lp¡e R>¡.‎ (i) hsy®mpL$pf `pep¡    (ii) h¾$`©óW$‎‎

	 hsy®m_p n¡Óam_p k||Ó `f\u i„Ly$_p `pep_y„ n¡Óam L$pY$u iL$pe.‎

	 i„Ly$_p h¾$`©óW$‎_y„ n¡Óam ip¡^hp_y„ k|Ó L¡$hu fus¡ s¥epf L$fu iL$pe ?‎
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dpV¡$ i„Ly$_p h¾$`©óW$‎_u fQ_p Å¡CA¡.

ApL©$rs 9.4 dp„ _p i„Ly$_¡ s¡_u Óp„ku KQpC AB \u 
L$p`u_¡ Mp¡gsp, s¡_u ‎fQ_p bpSy>_u ApL©$rs 9.5 âdpZ¡ 
dmi¡. Ap ApL©$rs_y„ _pd h©Ñp„i R>¡. ‎

ApL©$rs 9.4 A_¡‎ ApL©$rs 9.5 _u syg_p L$fp¡.         
_uQ¡_u bpbsp¡ sdpfp Ýep_dp„ Aphu ?‎

ApL©$rs 9.5

A

BD

C

(i) h©Ñp„i_u rÓÄep AB A¡ i„Ly$_u Óp„ku KQpC S>¡V$gu R>¡.

(ii) h©Ñp„i_p¡ Qp`  BCD A¡ i„Ly$_p `pep_p `qfO_y„ S> ê$`p„sf R>¡.

(iii) i„Ly$_p h¾$`©óW$‎_y„ n¡Óam = A-BCD Ap h©Ñp„i_y„ n¡Óam ‎ R>¡.

Ap fus¡, i„Ly$_p h¾$`©óW$‎_y„ n¡Óam ip¡^hp dpV¡$ s¡_u fQ_p A¡V$g¡ L¡$ h©Ñp„i_y„ n¡Óam ip¡^hy„ `X$i¡. Ap
n¡Óam ‎L¡$hu fus¡ ip¡^pe. s¡ _uQ¡_u L©$rs `f\u kdÆA¡.‎

 L©$rs : i„Ly$_u fQ_p rhQpfuA¡.‎

`pep_p¡ `qfO  = 2pr
A¡L$ h¾$`©óW$‎_¡ ApL©$rs 9.8 dp„ v$ip®ìep âdpZ¡ i¼e 

s¡V$gp _p_p Vy$L$X$p L$fp¡. s¡ ApL©$rs 9.9 dp„  ApL©$rsdp„ v$ip®ìep 
âdpZ¡ s¡_¡ ‎A¡L$buÅ kp\¡ Å¡Xp¡.‎
i„Ly$_p h¾$`©óW$‎_p Vy$L$X$p_¡ Aphu fus¡ Å¡X$sp �ABCD A¡ gNcN 
g„bQp¡fk b_¡ R>¡.‎
AB A_¡ CD _u Ly$g g„bpC 2pr R>¡.
\ ABCD g„bQp¡fk_u bpSy> AB _u g„bpC pr A_¡‎ bpSy>

CD _u g„bpC pr R>¡.
g„bQp¡fk_u bpSy>  BC _u g„bpC  = i„Ly$_u Óp„ku KQpC = l  R>¡.

\ i„Ly$_y„ h¾$`©›am A¡V$g¡ S> g„bQp¡fk_y n¡Óam.
\ i„Ly$_p h¾$`©›am_y„ n¡Óam = g„bQp¡fk_y n¡Óam = AB ´ BC = pr ´ l = prl

ApL©$rs 9.9

l

pr

A B

CD

  i„Ly$			       h©Ñp„i_p¡ cpN			           cpN_p Vy$L$X$p
ApL©$rs 9.6 ApL©$rs 9.7 ApL©$rs 9.8

l l
l l
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h

r

l h

r

r

ApL©$rs 9.10

L©$rs :  A¡L$ L$pX®$bp¡X®$ gp¡. s¡dp„\u A¡L$ b„^ hsy®mpL$pf _mpL$pf s¥epf L$fp¡. A¡V$g¡ `pep_u rÓÄep A_¡ KQpC 
‎kdp_ lp¡e s¡hp¡ A¡L$ i„Ly$ A_¡ A¡L$ bpSy>\u b„^ A¡hp¡ hsy®mpL$pf _mpL$pf s¥epf L$fp¡. A¡V$g¡ i„Ly$_u g„b 

KQpC ‎A_¡ hsy®mpL$pf _mpL$pf_u KQpC kdp_ lp¡e s¡hp¡ A¡L$ i„Ly$ A_¡ hsy®mpL$pf _mpL$pf gp¡.

		 i„Ly$ TuZu f¡su\u k„`|Z® cfu gp¡ A_¡ s¡ f¡su hsy®mpL$pf _mpL$pfdp„ W$pghp¡. hs®ympL$pf _mpL$pf k„`|Z® 
cfpe ‎Ðep„ ky^u Ap L©$rs L$fp¡. hsy®mpL$pf _mpL$pf_¡ `|Z® cfhp dpV¡$ L¡$V$gp i„Ly$ cfu_¡ f¡su Å¡C s¡ dp`p¡. ‎

lh¡, i„Ly$_y„ Ly$g`©óW$‎am_y„ k|Ó `Z s¥epf L$fu iL$pi¡.‎
       i„Ly$_y„ Ly$g`©›am = h¾$`©óW$‎_y„ n¡Óam + `pep_y„ n¡Óam
		         = prl + pr2

		        = pr(l + r)
Al] A¡L$ dlÐh_u bpbs Ýep_dp„ Aphu ? i„Ly$ b„^ _ lp¡e (rhv|$jL$_u S>Þdqv$hk¡ `l¡fpsu V$p¡`u S>¡hp¡ ‎lp¡e) 
sp¡ h¾$`©óW$‎ A¡ s¡_y„ A¡L$ S> `©óW$‎ li¡. A¡V$g¡ s¡_y„ `©óW$‎am prl  k|Ó\u ip¡^u iL$pe.‎

		 hsy®mpL$pf _mpL$pf_¡ `|Z® cfhp dpV¡$ cf¡gp ÓZ i„Ly$ Å¡CA¡. ‎

ÅZu gCA¡.‎

   i„Ly$_y„ O_am (Volume of a cone)

      3 ´ i„Ly$_y„ O_am = hsy®mpL$pf _mpL$pf_y„ O_am
 \ 3 ´ i„Ly$_y„ O_am = pr2h

       \ i„Ly$_y„ O_am = 1
3

 ´ pr2h

Ap Ýep_dp„ fpMuA¡.

(i) i„L|$_p `pep_y„ n¡Óam ‎= pr2 			   (ii) i„Ly$_y„ h¾$`©óW$‎am ‎= prl
(iii) i„Ly$_y„ Ly$g `©óW$‎am ‎= pr(l + r)		  (iv) i„Ly$_y„ O_am ‎ = 1

3
 ´ pr2h
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NZ¡gp„ Dv$plfZp¡
Dv$p.(1) i„Ly$_p `pep_u rÓÄep (r) A_¡ g„b KQpC (h) Ap`¡g R>¡ s¡ `f\u Óp„ku KQpC (l) ip¡^p¡.‎

(i)	 r = 6 k¡du, h = 8 k¡du
		  l2 = r2 + h2

	 \l2 = (6)2 + (8)2

	 \l2 = 36 + 64
	 \l2 = 100
	 \l = 10 k¡du

	 \ i„Ly$_u Óp„ku KQpC 10 k¡du.

Dv$p.(2) A¡L$ i„Ly$_p `pep_u rÓÄep 12 k¡du A_¡ g„b KQpC 16 k¡du lp¡e sp¡ i„Ly$_u Óp„ku KQpC, 
			   h¾$`©óW$‎am ‎A_¡ Ly$g`©óW$‎am ip¡^p¡.‎ (p = 3.14)

(ii)	r = 9 k¡du, h = 12 k¡du
    		  l2 = r2 + h2

	 \l2 = (9)2 + (12)2

	 \l2 = 81 + 144
	 \l2 = 225
	 \l = 15 k¡du

	 \ i„Ly$_u Óp„ku KQpC 15 k¡du.

(i)			   r = 12 k¡du, h = 16 k¡du
    			   l2 = r2 + h2

	   \l2 = (12)2 + (16)2

	   \l2 = 144 + 256
	   \l2 = 400
	   \l   = 20 k¡du

	 \ i„Ly$_u Óp„ku KQpC 20 k¡du.

(ii) i„Ly$_y„ h¾$`©óW$‎am   = prl
		      	 = 3.14 ´ 12 ´ 20
		      	 = 753.6 Qp¡k¡du

(iii) i„Ly$_y„ Ly$g `©óW$‎am   = pr(l + r)
		      	 = 3.14 ´ 12(20+12)
		     	 = 3.14 ´ 12 ´ 32
		      	 = 1205.76 Qp¡k¡du

Dv$p.(3) A¡L$ i„Ly$_y„ Ly$g ©̀óW$‎am 704 Qp¡k¡du. A_¡ `pep_u rÓÄep 7 k¡du lp¡e sp¡ i„Ly$_u Óp„ku KQpC ip¡̂ p¡.		
            (p = 22

7
 gp¡.)

			   i„Ly$_y„ Ly$g `©óW$‎am ‎= pr(l + r)

	 \	  704 = 22
7

 ´ 7 (l + 7)

	 \	 704
22

 = l + 7

	 \		  32 = l + 7 

	 \	 32 - 7 = l 

	 \	 l = 25 k¡du 

	 \	 i„Ly$_u Óp„ku KQpC 25 k¡du.
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Dv$p.(4) A¡L$ i„Ly$_p `pep_y„ n¡Óam 1386 Qp¡k¡du R>¡ A_¡ i„Ly$_u KQpC 28 k¡du R>¡ sp¡ i„Ly$_y„ h¾$̀ ©óW$‎am ip¡̂ p¡.

	  (p = 22
7

 gp¡.)

   i„Ly$_y„ `pep_y„ n¡Óam = pr 2 

	 \ 	 1386 = 22
7

 ´ r 2

	 \   1386 7
22

2×
= r

	 \   63 ´ 7 = r 2

	 \       441 = r 2

	 \ 	            r = 21 k¡du

l 2 = r 2 + h 2

\l 2 = (21)2 + (28)2

\l 2 = 441 + 784
\l 2 = 1225
\l = 35 k¡du

    i„Ly$_y„ h¾$`©óW$‎am = prl
		      = 22

7
´ 21 ´ 35

		      = 22 ´ 21 ´ 5		      
		      = 2310 Qp¡k¡du

dlphfpk„N°l‎ 9.2

1. 	 i„Ly$_u g„b KQpC 12 k¡du A_¡ Óp„ku KQpC 13 k¡du lp¡e sp¡ i„Ly$_p `pep_u rÓÄep L¡$V$gu ?‎

‎‎2. 	 A¡L$ i„Ly$_y„ Ly$g`©óW$‎am 7128 k¡du2 A_¡ i„Ly$_p `pep_u rÓÄep 28 k¡du lp¡e sp¡ i„Ly$_y„ O_am ip¡^p¡.

	 (p = 22
7

 gp¡.)

3. 	 A¡L$ i„Ly$_y„ h¾$`©óW$‎am 251.2 k¡du2  A_¡ `pep_u rÓÄep 8 k¡du lp¡e sp¡ i„Ly$_u Óp„ku E„QpC A_¡ ‎g„b 
KQpC ip¡^p¡.‎  (p = 3.14 gp¡.)

‎4. 	 6 du rÓÄep A_¡ 8 du Óp„ku KQpC hpmu b„^ i„Ly$ ApL$pf O_pL©$rs b_phhp_p¡ v$f 10 ê$ ârs Qp¡fk 

‎duV$f lp¡e sp¡ s¡ O_pL©$rs b_phhp gpN_pfp¡ MQ® ip¡^p¡.‎(p = 22
7

 gp¡.)

‎5. 	 i„Ly$_y„ O_am 6280 O_k¡du A_¡ `pep_u rÓÄep 20 k¡du R>¡. sp¡ i„Ly$_u g„b KQpC ip¡^p¡.‎

	 (p = 3.14 gp¡.)

‎6. 	 i„Ly$_y„ h¾$`©óW$‎am 188.4 Qp¡k¡du A_¡ Óp„ku KQpC 10 k¡du R>¡. sp¡ i„Ly$_u g„b KQpC ip¡^p¡.‎

	 (p = 3.14 gp¡.)

7. 	 A¡L$ i„Ly$_y„ O_am 1232 k¡du3 A_¡ KQpC 24 k¡du R>¡, sp¡ s¡ i„Ly$_y„ h¾$`©óW$‎am ip¡^p¡.

	 (p = 22
7

 gp¡.)

8. 	 A¡L$ i„Ly$_y„ h¾$`©óW$‎am 2200 Qp¡k¡du A_¡ Óp„ku KQpC 50 k¡du lp¡e sp¡ i„Ly$_y„ Ly$g`©óW$‎am A_¡ O_am 

‎ip¡^p¡. (p = 22
7

 gp¡.)

‎9. 	 A¡L$ i„Ly$ ApL$pf s„bydp„ 25 dpZkp¡ füp R>¡. v$f¡L$_¡ S>du_ `f_u 4 Qp¡du S>Áep Sy>h¡ R>¡ Å¡ s„by_u KQpC 
18 duV$f lp¡e sp¡ s„by_y„ O_am L¡$V$gy„ ?‎
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  L©$rs :

ApL©$rs 9.11

‎̀ p¡L$m Np¡mp_y„ h¾$`©óW$‎am‎  = 4pr2

\ A^®Np¡mp_y„ h¾$`©óW$‎am = 2pr2

‎_½$f A^®Np¡mp_y„ Ly$g `©óW$‎am = h¾$`©óW$‎am + hs®m_y„ n¡Óam‎

	 = 2pr2 + pr2

	 = 3pr2

10. 	A¡L$ M¡sfdp„ Y$p¡f dpV¡$_p¡ Qpfp¡ i„Ly$ ApL$pf Y$Ngp¡ L$fu_¡ fp¿ep¡ R>¡. ‎ fpri (Y$Ngp) _u KQpC 2.1 du A_¡ 
s¡_p `pep_p¡ ìepk 7.2 du R>¡. sp¡ Qpfp_p Y$Ngp_y„ O_am ip¡^p¡. hfkpv$_p gnZp¡ v¡$Mpe sp¡ A¡hp 

âk„N¡ Ap Y$Ngp_¡ àgp[õV$L$\u Y$p„L$hp dpV¡$ M¡X|$s_¡ L¡$V$gp Qp¡du àgp[õV$L$_u S>ê$f `X$i¡ ?‎ (p = 22
7

 A_¡ 
17 37.  = 4.17 gp¡.) 

ÅZu gCA¡.‎

  Np¡mp_y„ `©óW$‎am (Surface area of sphere)

A¡L$ dp¡k„bu gC s¡_p b¡ cpN L$fp¡.

A¡L$ cpN L$pNm `f J^p¡ d|L$u s¡_u afs¡ `¡[Þkg\u 
hsy®m v$p¡fp¡. Aphp Ly$g Qpf hsy®m v$p¡fp¡. lh¡ dp¡k„bu_p 
Qpf kfMp V|$L$X$p L$fp¡.‎

v$f¡L$ Vy$L$X$p_u R>pg_p _p_p _p_p Vy$L$X$p L$fp¡. A¡L$ hsy®m 
s¡ Vy$L$X$p\u gNcN cfpC S>i¡.‎ s¡ Sy>Ap¡. Ap fus¡ 
Qpf¡e hsy®m `|Z® cfpC S>i¡. Ap `f\u, 
Np¡mp_p ‎h¾$`©óW$‎am = 4 ´ hsy®m_y„ n¡Óam
		       = 4 pr2
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NZ¡gp„ Dv$plfZp¡

  L©$rs : A¡L$ i„Ly$ A_¡ A¡L$ A^®Np¡m A¡hp gp¡ L¡$, A^®Np¡m_u rÓÄep A_¡ i„Ly$_u KQpC kdp_ lp¡e s¡dS> 
‎i„Ly$_p `pep_u rÓÄep A_¡ A^®Np¡m_u rÓÄep kdp_ lp¡e.‎i„Ly$_¡ f¡su\u `|Z® `Z¡ cfp¡. 

	 `|Z® cf¡gp¡ i„Ly$ A^®Np¡mpdp„ W$pghp¡.‎A^®Np¡m `|Z® cfhp dpV¡$ L¡$V$gp i„Ly$ gpN¡ R>¡ s¡ Sy>Ap¡.‎

ApL©$rs 9.12

rh

r

(1)	 A¡L$ Np¡mp_u rÓÄep 7 k¡du lp¡e, sp¡ s¡ 	
	 Np¡mp_y„ h¾$`©óW$‎am ip¡^p¡. (p = 22

7
 gp¡.)

DL¡$g:‎	 Np¡mp_y„ h¾$`©óW$‎am = 4pr2

			        = 4 ´ 22
7

 ´ (7)2

			        = 4 ´ 22
7

 ´ 7 ´ 7

			        = 88 ´ 7
	 	 	     = 616
	 Np¡mp_y„ h¾$`©óW$‎am  = 616 Qp¡k¡du 

(2)	 h¾$`©óW$‎am 1256 Qp¡k¡du lp¡e A¡hp 		
	 Np¡mp_u rÓÄep ip¡^p¡. (p = 3.14 gp¡.)
DL¡$g:‎	 Np¡mp_y„ h¾$`©óW$‎am = 4pr2

	  	  \	   1256 = 4 ´ 3.14 ´ r2

	  	 \  	 1256
4 3 14

2

×
=

.
r

		  \	 31400
314

2= r

	 	 \	   100 = r2

		  \	     10 = r
		  \	      r = 10 k¡du
		  \ Np¡mp_u rÓÄep = 10 k¡du

A¡L$ A^®Np¡m cfhp dpV¡$ b¡ i„Ly$ cfu_¡ f¡su Å¡CA¡.

\ 2 ´ i„Ly$_y„ O_am = A^®Np¡mp_y„ O_am

\ A^®Np¡mp_y„ O_am = 2 ´ i„Ly$_y„ O_am 

		           = 2 ´ 1
3

 ´ pr2h

		           = 2 ´ 1
3

 ´ pr2 ´ r  

		           = 2
3

 pr3

\ Np¡mp_y„ O_am = 2 ´ A^®Np¡m_y„ O_am ‎

		      = 2 ´ 2
3

 pr3

\ Np¡mp_y„ O_am = 4
3
pr3
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NZ¡gp„ Dv$plfZp¡‎ :

Dv$p.(1) A¡L$ Np¡mp_u rÓÄep 21 k¡du R>¡. sp¡ s¡ Np¡mp_y„ 

O_am ip¡^p¡. ‎(p = 22
7

 gp¡.)

DL¡$g ः Np¡mp_y„ O_am 	 = 4
3
pr3

			   = 4
3

 ´ 22
7
 ´ (21)3

			   = 4
3

 ´ 22
7
 ´ 21 ´ 21 ´ 21

			   = 88 ´ 441

\     Np¡mp_y„ O_am 	 = 38808 Ok¡du

Dv$p.(2) 113040 O_k¡du O_amhpmp 
Np¡mp_u rÓÄep ip¡^p¡. ‎ (p = 3.14 gp¡.)
DL¡$g ः Np¡mp_y„ O_am 	 = 4

3
pr3

	 \    113040	 = 4
3

 ´ 3.14 ´ r3

	 \ 113040 3
4 3 14

´
´ .

= r3

	 \ 28260 3
3 14

´
.

 = r3

	 \ 9000 ´ 3 = r3

	           \   r3 = 27000
		  \   r	 = 30 k¡du

Np¡mp_u rÓÄep 30 k¡du— R>¡.‎

Dv$p.(3) h¾$`©óW$‎am 3.14 Qp¡k¡du hpmp Np¡mp_y„ O_am L¡$V$gy„? (p = 3.14 gp¡.)

       Np¡mp_y„ h¾$`©óW$‎am 	= 4pr2

	 \  	    314	= 4 ´ 3.14 ´ r2

	 \    
314
4 3 14´ .  = r2

	 \    31400
4 314´

	 = r2

	 \	 100
4

	 = r2

	 \	    25 	 = r2

	 \	      r	 = 5 k¡du

Np¡mp_y„ O_am	 = 4
3
pr3

 	            	 = 4
3

 ´ 3.14 ´ 53

		  = 4
3

 ´ 3.14 ´ 125

	      	 = 523.33 Ok¡du

Ap Ýep_dp„ fpMuA¡.

• A^®Np¡mp_y„ O_am  = 
2
3  pr3

• ‎_½$f A^®Np¡mp_y„ Ly$g`©óW$‎am‎ = 2pr2 + pr2= 3pr2 
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dlphfpk„N°l‎ 9.3

1. _uQ¡ Ap`¡gu k„¿ep Np¡mp_u rÓÄep v$ip®h¡ R>¡.
(i) 4 k¡du	 (ii) 9 k¡du	 (iii) 3.5 k¡du

sp¡ s¡ Np¡mp_p ‎h¾$`©óW$‎am A_¡ O_am ip¡^p¡.‎ (p = 3.14 gp¡.)
2. 5 k¡du rÓÄep hpmp _½$f A^®Np¡mp_y„ h¾$`©óW$‎am A_¡ Ly$g`©óW$‎am ip¡^p¡.‎ (p = 3.14 gp¡.)
3. h¾$`©óW$‎am 2826 k¡du2 lp¡e s¡hp Np¡mp_y„ O_am ip¡^p¡. (p = 3.14 gp¡.)

4. 38808 Ok¡du O_am ^fphsp Np¡mp_y„ h¾$`©óW$‎am ip¡^p¡. (p = 22
7

 gp¡.)

5. A¡L$ A^®Np¡mp_y„ O_am 18000 p Ok¡du‎ R>¡. sp¡ Np¡mp_p¡ ìepk ip¡^p¡.

k„L$uZ® âï_k„N°l ‎9

‎1. 0.9 du ìepk A_¡ 1.4 du g„bpC hpmp fp¡X$fp¡gf_p 500 a¡fp\u L¡$V$gu S>du_ v$bphu iL$pe?‎ (p = 22
7

)

‎2. A¡L$ g„bO_pL$pf OfOfpD dÐõepge b_phhp dpV¡$ 2 rddu ÅX$pC_p¡ L$pQ hp`ep£ R>¡. dÐõepge_p
‎qv$hpg_u blpf\u g„bpC, `lp¡mpC A_¡ KQpC A_y¾$d¡ k¢V$uduV$fdp„ 60.4 ´ 40.4 ´ 40.2 R>¡. sp¡ s¡
dÐõepgedp„ ‎h^yydp„ h^y L¡$V$gy„ `pZu kdpC iL¡$ ?

‎3. A¡L$ i„Ly$_p `pep_u rÓÄep A_¡ g„b KQpC _p¡ NyZp¡Ñf 5:12 R>¡. i„Ly$_y„ O_am 314 Odu. lp¡e sp¡ s¡_u
‎g„b KQpC A_¡ Óp„ku KQpC ip¡^p¡.‎ (p = 3.14 gp¡.)

‎4. A¡L$ Np¡mp_y„ O_am 904. 32 Ok¡du R>¡ sp¡ s¡ Np¡mp_u rÓÄep ip¡^p¡.‎ (p = 3.14 gp¡.)

‎5. A¡L$ O__y„ Ly$g`©óW$‎am 864 Qp¡k¡du R>¡ sp¡ s¡_y„ O_am ip¡^p¡.

‎6. S>¡ Np¡mp_y„ `©óW$‎am 154 Qp¡k¡du R>¡ s¡hp Np¡mp_y„ O_am ip¡^p¡.

‎7. A¡L$ i„Ly$_y„ Ly$g`©óW$‎am 616 Qp¡k¡du. R>¡ s¡_u Óp„ku KQpC s¡_p `pep_u rÓÄep L$fsp ÓZNZu lp¡e sp¡
s¡_u ‎Óp„ku KQpC ip¡^p¡.

‎8. hsy®mpL$pf L|$hp_p¡ A„v$f_p¡ ìepk 4.20 duV$f R>¡. L|$hp_u KX$pC 10 duV$f R>¡ sp¡ s¡_u ‎A„v$f_y„ h¾$`©óW$‎am
L¡$V$gy„ ? L|$hp_p A„v$f_p h¾$`©©óW$‎_y„ kdpfL$pd ‎L$fhp dpV¡$ ârsQp¡du 52 ê$r`ep_p v$f¡ L¡$V$gp¡ MQ® \i¡—?

‎9. A¡L$ fp¡X$fp¡gf_u g„bpC 2.1 duV$f A_¡ s¡_p¡ ìepk 1.4 duV$f R>¡. A¡L$ d¡v$p__¡ k`pV$ L$fsp fp¡gf_p
500 ‎a¡fp `|Z® \pe R>¡. sp¡ fp¡gf hX¡$ L¡$V$gp Qp¡du d¡v$p_ k`pV$ \i¡. d¡v$p_ k`pV$ L$fhp dpV¡$ ârs Qp¡du
7 ê$r`ep_p v$f¡ ‎L¡$V$gp¡ MQ® \i¡ ?

qqq
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1.  c|rdrs_u d|mc|s k„L$ë`_p ‎

dlphfpk„N°l‎ 1.1
1.	 (i)  3 	 (ii) 3	 (iii) 7	 (iv) 1
	 (v) 3	 (vi) 5	 (vii) 2 	 (viii) 7
2.	 (i)  6      (ii) 8      (iii) 10      (iv) 1      (v) 3      (vi)  12 
3.	 (i) P-R-Q      (ii) kdf¡M _\u.  ‎      (iii) A-C-B	      (iv) kdf¡M _\u.  ‎

	 (v) X-Z-Y      (vi) kdf¡M _\u.  ‎

4.	 18 A_¡  2      5. 25 A_¡  9       6. (i) 4.5      (ii) 6.2      (iii) 2 7      7. rÓL$p¡Z ‎

dlphfpk„N°l‎ 1.2
1.	 (i)	 _\u.     (ii) _\u.     (iii)  R>¡.‎      2. 4      3. 5      4. BP < AP < AB
5.	 (i)	 qL$fZ RS A\hp qL$fZ RT  (ii) qL$fZ PQ (iii) f¡M QR (iv) qL$fZ QR  A_¡  qL$fZ RQ B.

	 (v)	 qL$fZ RQ  A_¡ qL$fZ RT hN¡f¡.    (vi) qL$fZ SR , qL$fZ  ST.    (vii)  tbvy$  S
6.	 (i)	 tbvy$ A  A_¡  tbvy$ C , tbvy$ D A_¡  tbvy$ P     (ii)  tbvy$ L A_¡  tbvy$  U , tbvy$ P A_¡ tbvy$ R
	 (iii)	d(U,V ) = 10 ,d(P,C) =6 , d(V,B) = 3 , d(U,L)=2

dlphfpk„N°l‎ 1.3
1.	 (i)	 Å¡ A¡L$pv$ QsyóL$p¡Z kdp„sfcyS> lp¡e sp¡ s¡ QsyóL$p¡Z_p k„dyM M|Zp A¡L$ê$` lp¡e R>¡.‎

	 (ii)	 Å¡ A¡L$pv$ QsyóL$p¡Z g„bQp¡fk lp¡e sp¡ s¡ QsyóL$p¡Z_p rhL$Z® A¡L$ê$` lp¡e R>¡.‎

	 (iii)	 Å¡ A¡L$pv$ rÓL$p¡Z kdqÜcyS> lp¡e sp¡ s¡ rÓL$p¡Z_p rifp¡tbvy A_¡ `pep_p dÝetbvy$ _¡ Å¡X$_pf 

		  f¡MpM„X$ ‎‎ pep_¡ g„b lp¡e R>¡. ‎

2.	 (i)	 Å¡ b¡ f¡Mp A_¡ s¡_u R>¡qv$L$p Ap`¡gu lp¡e A_¡ s¡d_p ìeyÐ¾$d M|Zp A¡L$ê$` lp¡e sp¡ s¡ b¡ f¡Mp 

		  kdp„sf lp¡e R>¡.‎  
	 (ii)	 b¡ kdp„sf f¡Mp_¡ A¡L$ R>¡qv$L$p R>¡v$su lp¡e Ðepf¡ Ap„sfM|Zp_u Å¡X$u `|fL$ lp¡e R>¡.‎ 
	 (iii)	 Å¡ A¡L$pv$ QsyóL$p¡Z_p rhL$Z® A¡L$ê$` lp¡e sp¡ s¡ QsyóL$p¡Z g„bQp¡fk R>¡. ‎

k„L$uZ® âï_k„N°l 1

1.	 (i)   A    (ii)  C   (iii)  C   (iv)  C   (v)  B
2.	 (i) AkÐe      (ii) AkÐe      (iii) kÐe    (iv) AkÐe
3.	 (i)   3   (ii)   8 (iii)  9  (iv) 2   (v)  6  (vi) 22  (vii) 165 
4.	 -15  A_¡ 1   (5)  (i)   10.5   (ii)    9.1   (6)  -6  A_¡  8  

DÑfk|rQ
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2.  kdp„sf f¡Mp‎

dlphfpk„N°l‎ 2.1
1.	 (i)  95°   (ii)  95°    (iii) 85°  (iv) 85°      
2.	 Ða = 70°, Ðb = 70°, Ðc = 115°, Ðd = 65°  
3.	 Ða = 135°, Ðb = 135°, Ðc = 135°
5.	 (i)   75°    (ii)   75° (iii) 105° (iv)  75° 

dlphfpk„N°l‎ 2.2
1.	 _p		 4. ÐABC = 130°

k„L$uZ® âï_k„N°l 2

1.	 (i)   C    (ii) C    (iii) A    (iv)  B   (v)  C     4.      x = 130°   y = 50°                           
5. 	 x = 126°        6.  f = 100° ;  g = 80°

2.  rÓL$p¡Z

dlphfpk„N°l‎ 3.1
1. 	 110°	 2.  45°	 3. 80°, 60°, 40°	 4. 30°, 60°, 90°   
5. 	 60°, 80°, 40°	 6. ÐDRE = 70°, ÐARE = 110°	
7. 	 ÐAOB = 125°	 9.  30°, 70°, 80°

dlphfpk„N°l‎ 3.2
1.	 (i) bpbpbp    (ii)  bpM|bp      (iii) M|bpM|‎  (iv) L$Z®cyÅ
2.	 (i) M|bpM|‎, ÐBAC @  ÐQPR, f¡M AB @ f¡M PQ, f¡M AC @  f¡M  PR
	 (ii) bpM|bp, ÐTPQ @  ÐTSR, ÐTQP @  ÐTRS, f¡M PQ @ f¡M  SR
3. 	 L$Z®cyÅ, ÐACB @  ÐQRP, ÐABC @  ÐQPR, f¡M AC @ f¡M QR
4.	 bpbpbp, ÐMLN @  ÐMPN, ÐLMN @  ÐMNP,ÐLNM @ ÐPMN

dlphfpk„N°l‎ 3.3
1.	 x = 50° , y = 60°, ÐABD = 110° , ÐACD = 110° .
2.	 7.5 A¡L$d	 3. 6.5 A¡L$d	 4. l(PG) = 5 k¡du , l(PT) = 7.5 k¡du

dlphfpk„N°l‎ 3.4
1.	 	 2 k¡du 	 2. 28° 	 3. ÐQPR, ÐPQR 	 4. bpSy> ‎NA, bpSy> ‎FN

dlphfpk„N°l‎ 3.5
1.	 XY

LM
YZ
MN

XZ
LN

= = ,    ÐX @ ÐL,    ÐY @ ÐM,    ÐZ @ ÐN

2.	 l(QR) = 12 k¡du, l(PR) = 10 k¡du
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k„L$uZ® âï_k„N°l 3

1.	 (i) D 	 (ii) B 	 (iii) B

5.  QsyóL$p¡Z‎

dlphfpk„N°l‎ 5.1

1.	 ÐXWZ = 135°, ÐYZW = 45° , l (WY) = 10 k¡du ‎
2.	 x = 40° , ÐC = 132° ,  ÐD = 48°
3.	 25 k¡du ‎, 50 k¡du ‎, 25 k¡du ‎, 50 k¡du ‎
4.	 60°, 120°, 60°, 120°
6. 	 ÐA = 70° , ÐB = 110° , ÐC = 70° , ÐR = 110°

dlphfpk„N°l‎ 5.3
1.	 BO = 4 k¡du‎, ÐACB = 35°
2.	 QR = 7.5 k¡du, ÐPQR = 105°, ÐSRQ = 75°
3.	 ÐIMJ = 90°, ÐJIK = 45°, ÐLJK = 45°
4.	 bpSy> ‎= 14.5 k¡du, `qfrdrs = 58 k¡du 
5.	 (i) AkÐe (ii) AkÐe (iii) kÐe (iv) kÐe  (v) kÐe (vi) AkÐe

dlphfpk„N°l‎ 5.4
1.	 ÐJ = 127°, ÐL = 72° 	 2. ÐB = 108°, ÐD = 72° 

dlphfpk„N°l‎ 5.5
1.	 XY = 4.5 k¡du, YZ = 2.5 k¡du, XZ = 5.5 k¡du

k„L$uZ® âï_k„N°l 5

1.	 (i) D	 (ii) C	 (iii) D    2.  25 k¡du,   3. 6 5 2.  k¡du	
4. 	 24 k¡du, 32 k¡du, 24 k¡du, 32 k¡du	 5.    PQ = 26 k¡du      6. ÐMPS = 65°

6.  ‎hsy®m

dlphfpk„N°l‎ 6.1
1.	 20 k¡du 	 2. 5 k¡du 	 3. 32 k¡du	 4. 9 k¡du

dlphfpk„N°l‎ 6.2
1.	 6 k¡du	 2. 24 k¡du 

k„L$uZ® âï_k„N°l 6

1.	 (i) A (ii) C (iii) A (iv) B (v) D (vi) C (vii) D     2.    2ः1 	 4. 24 A¡L$d$
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7.  r_v£$iL$ c|rdrs

dlphfpk„N°l‎ 7.1
1.	 tbvy$ A ः QfZ II,    tbvy$ B ः QfZ III,    tbvy$ K ः QfZ I,      tbvy$ D ः QfZ  I
	 tbvy$ E ः QfZ I,     tbvy$ F ः QfZ IV,    tbvy$ G ः QfZ IV,   tbvy$ H ः Y-An
	 tbvy$ M ः X-An,   tbvy$ N ः Y-An,    tbvy$ P ः Y-An,     tbvy$ Q ः QfZ III
2.	 (i) QfZ I	 (ii) QfZ III	 (iii) QfZ IV	 (iv) QfZ II

dlphfpk„N°l‎ 7.2
1.	  Qp¡fk	 2. x = -7	 3. y = -5	 4. x  = -3     5.	4 A¡L$d
6.	 (i) Y-An	 (ii) X-An	 (iii) Y-An	 (iv) X-An
7.	 X An`f (5,0) , Y  An`f (0,5)
8.	 (-4,1),  (-1.5, 1), (-1.5,5), (-4,5)

k„L$uZ® âï_k„N°l 7

1.	 (i) C       (ii) A      (iii) B       (iv) C       (v) C      (vi) B     2.	(i) Q (-2,2), R(4,-1)    	
	 (ii) T(0,-1), M(3,0)     (iii) tbvy$ S     (iv) tbvy$ O     3.	(i) QfZ IV     (ii) QfZ III     
	 (iii) QfZ II     (iv) QfZ II      (v) Y An     (vi) X An      5.	 (i) 3 A¡L$d
  	 (ii) P(3,2), Q(3,-1), R (3,0)     (iii) 0	 6. b¡ f¡Mp.  y = 5, y = -5     7. |a|

8.  rÓL$p¡Zrdrs

dlphfpk„N°l‎ 8.1

1.	 (i) QR
PQ

	 (ii) QR
PQ

	 (iii) QR
PR

	 (iv) PR
QR

2.	 (i) a
c

	            (ii) b
a

	 (iii) b
c

	 (iv) a
b

3.	 (i) MN
LN

	 (ii) LM
LN

	 (iii) LM
MN

	 (iv) MN
LN

4.	 (i) PQ
PR

RQ
PR

PQ
RQ

, , 	 (ii) QS
PS

PQ
PS

QS
PQ

, ,

dlphfpk„N°l‎ 8.2

1.	 sin q  ः 12
37

, 1
2

, 2
3

, 21
29

, 8
17

, 1
3

  ; cos q ः 60
61

, 1
2

, 3
2

, 20
29

, 15
17

, 4
5

, 2 2
3

	 tan q  ः 12
35

, 11
60

, 1
3

, 2 , 3
4
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2. 	 (i) 11
2

	(ii) 
93
20       (iii) 5	 (iv) 2 3

3 1+
	 (v) 3

4
	(vi) 

3
2 	 3. 3

5
	        4. 8

17

k„L$uZ® âï_k„N°l 8

1.	 (i) A	 (ii) D 	(iii) C	(iv) D

2.	 sin T = 12
13

, cos T = 5
13

, tan T = 12
5

, sin U = 5
13

, cos U = 12
13

, tan U = 5
12

3.	 sin Y = 8
17

, cos Y = 15
17

, tan Y = 
8
15 , sin Z = 15

17
, cos Z = 8

17
, tan Z = 15

8

4.	 sin q = 7
25

, tan q = 7
24

, sin2 q = 49
625

, cos2 q = 576
625

5.	 (i) 70 		 (ii) 60		 (iii) 50

9.  ‎̀ ©óW$am A_¡ O_am

dlphfpk„N°l‎ 9.1
1.	 640 Qp¡k¡du ‎, 1120 Qp¡k¡du ‎	 2. 20 A¡L$d		  3. 81 Qp¡k¡du ‎, 121.50 Qp¡k¡du ‎

4.	 3600 Qp¡k¡du 	‎  		  5. 20 du ‎		  6. 421.88 Ok¡du ‎

7.	 1632.80 Qp¡k¡du ‎, 4144.80 Qp¡k¡du ‎			  8. 21 k¡du ‎

dlphfpk„N°l‎ 9.2

1.	 5 k¡du	 2.	 36960 Ok¡du	 3. 10 k¡du, 6 k¡du	 4.	 ` 2640
5. 	15 k¡du	 6.	 8  k¡du	 7. 550 Qp¡k¡du ‎	 8.	 2816 Qp¡k¡du, 9856 Ok¡du 

9.	 600 Odu	 10. 28.51 Odu, 47.18 Qp¡du ‎

dlphfpk„N°l‎ 9.3
1.	 (i) 200.96 Qp¡k¡du ‎, 267.95 Ok¡du	 (ii) 1017.36 Qp¡k¡du ‎, 3052.08 Ok¡du

	 (iii) 153.86 Qp¡k¡du ‎, 179.50 Ok¡du

2.	 157 Qp¡k¡du ‎, 235.5 Qp¡k¡du ‎	 3.  14130 Ok¡du	 4.  5544 Qp¡k¡du ‎	 5.  60 k¡du

k„L$uZ® âï_k„N°l 9

1.   1980 Qp¡du		  2.   96801.6 Ok¡du ‎		  3.   12 du, 13 du
4.   6 k¡du ‎			   5.   1728 Ok¡du ‎		  6.   179.67 Ok¡du ‎

7.   21 k¡du ‎			   8.   132 Qp¡du, ` 6864	 9.   4620 Qp¡du ‎, ` 32340

qqq
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