
  

dvskb I dvsk‡bi †jLwPÎ 
(Functions and Graph of Functions) 

 

f~wgKv 
A‡bK mgq Avgiv wewfbœ †m‡Ui Dcv`vb¸‡jvi g‡a¨ wewfbœ m¤úK© we‡ePbv Kwi| GB m¤úK©‡K MwY‡Zi cwifvlvq 
Aš̂q ejv nq| Avevi †m‡Ui gZ dvsk‡bi aviYvI MwY‡Z GKwU ¸iæZ¡c~Y© welq| e¨envwiK cÖ‡qvR‡b `yBwU PjK 
A_ev ỳBwU †m‡Ui g‡a¨ dvsk‡bi m¤úK© we‡ePbv Kiv nq| Aš^q I dvsk‡bi aviYv I wewfbœ dvsk‡bi †jLwPÎ 
m¤ú‡K© Avcbviv c~e©eZ©x †kÖwY‡Z Ávb AR©b K‡i‡Qb| G BDwb‡U Avcbviv MwY‡Zi e¨envwiK Ávb cÖ‡qvM K‡i 
wKfv‡e wewfbœ dvsk‡bi †jLwPÎ AsKb Kiv hvq †m m¤ú‡K© Av‡jvPbv Kiv n‡e| 
 
 

 
BDwb‡Ui D‡Ïk¨ 

GB BDwbU †k‡l Avcwb -  

 Aš̂q I dvskb e¨vL¨v Ki‡Z cvi‡eb, 
 Aš̂q I dvsk‡bi †Wv‡gb I †iÄ wbY©q Ki‡Z cvi‡eb, 
 wewfbœ cÖKvi dvskb D`vniYmn e¨vL¨v Ki‡Z cvi‡eb, 
 dvskbwU wK ai‡bi Zv wbY©q Ki‡Z cvi‡eb, 
 wØNvZ dvsk‡bi †¯‹P Ki‡Z cvi‡eb, 

 dvsk‡bi †¯‹‡Pi ‰ewkó wjL‡Z cvi‡eb, 

 ciggvb dvsk†bi †¯‹P Ki‡Z cvi‡eb, 

 jMvwi`wgK dvsk†bi †¯‹P Ki‡Z cvi‡eb, 

 wÎ‡KvYwgwZK dvsk†bi †¯‹P Ki‡Z cvi‡eb| 
 

 
BDwbU mgvwßi mgq BDwbU  mgvwßi m‡ev©”P mgq 10 w`b 

 
 GB BDwb‡Ui cvVmg~n 

cvV 2.1: Aš̂q I dvskb  
cvV 2.2: dvsk‡bi cÖKvi‡f` 
cvV 2.3: dvsk‡bi †¯‹P 
cvV 2.4: wÎ‡KvYwgwZK dvsk‡bi ch©vq 
cvV 2.5: e¨envwiK 

 

  
  

BDwbU 
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 Aš̂q I dvskb (Concord and Function) 
 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 Aš̂q I dvskb e¨vL¨v Ki‡Z cvi‡eb, 
 Aš̂q I dvsk‡bi †Wv‡gb I †iÄ wbY©q Ki‡Z cvi‡eb| 

 

gyL¨ kã  Aš̂q, dvskb, †Wv‡gb, †iÄ 
 

 
 g~jcvV-  

 

Aš̂q (Concord): †h †Kvb ỳBwU Ak~b¨ †mU ܣ	Ges	ܤ	Gi Kv‡Z©mxq ¸YR †m‡Ui †h †Kvb Dc‡mU †K Aš̂q ev m¤úK© 
e‡j| 
D`vniY : g‡b Kiæb, ܣ ൌ ሼ1,2,3ሽ	Ges	ܤ ൌ ሼ1,5ሽ 
ܤൈܣ   ൌ ሼሺ1,1ሻ, ሺ1,5ሻ, ሺ2,1ሻ, ሺ2,5ሻ, ሺ3,1ሻ, ሺ3,5ሻሽ 
  ܴଵ ൌ ሼሺ1,1ሻ, ሺ1,5ሻ, ሺ2,5ሻ, ሺ3,5ሻሽ 
  ܴଶ ൌ ሼሺ2,1ሻ, ሺ3,1ሻሽ 
Dc‡iv³ ܴଵ, ܴଶ	 cÖ‡Z¨‡KB 	ܣൈܤ	Gi Dc‡mU Ges	ܣ		 †mU †_‡K 	ܤ	†m‡U GKwU Aš̂q| 
Avevi ܣൈܣ	 ¸bR †m‡Ui †h †Kvb Dc‡mU 	ܣ	 †mU †_‡K 	ܣ		†m‡U Aš̂q m~wPZ K‡i| 
Kv‡Z©mxq ¸bR †m‡Ui Dc‡mU ¸‡jv‡K A‡bK mgq ewY©Z m¤ú‡K©i Av‡jv‡KI MVb Kiv hvq| 
†hgb:  ܴଵ ൌ ሼሺݔ, ݔ|ሻݕ ൑  ሽݕ
 ܴଶ ൌ ሼሺݔ, ݔ|ሻݕ ൐  ሽݕ
 ܴଷ ൌ ሼሺݔ, ݕ|ሻݕ ൌ ݔ ൅ 2ሽ		݅, ݁	ܴଷ ൌ ሼሺ3,5ሻሽ 
 ܴସ ൌ ሼሺݔ, ݕ|ሻݕ ൌ ݔ ൅ 1ሽ		݅, ݁	ܴସ ൌ ߮ 
 

Aš̂‡qi †Wv‡gb Ges †iÄ (Domain and Range of Concord): †Kvb Aš̂‡qi m`m¨ μg‡Rvo¸‡jvi cÖ_g Dcv`vb 
wb‡q MwVZ †mU †K Aš̂‡qi †Wv‡gb Ges wØZxq Dcv`vb wb‡q MwVZ †mU‡K †iÄ e‡j| 
†hgb : Dc‡i ewY©Z ܴଵ	Aš̂‡qi †Wv‡gb	ൌ ሼ1,2,3ሽ  Ges †iÄ 	ൌ 	 ሼ1,5ሽ 
                       ܴଶ	Aš̂‡qi †Wv‡gb	= ሼ2,3ሽ	 Ges †iÄ	ൌ 	 ሼ1ሽ 
 

wecixZ Aš̂q (Inserse of Concord): †Kvb Aš̂q ܴ	Gi m`m¨ μg‡Rv‡oi cÖ_g Ges wØZxq Dcv`vb ci¯úi ’̄vb 
wewbgq Ki‡j wecixZ Aš̂q	ܴଵିଵ cvIqv hvq hv Dc‡i ewY©Z ܴଵAš̂‡qi wecixZ Aš̂q ܴଵ

ିଵ ൌ
ሼሺ1,1ሻ, ሺ5,1ሻ, ሺ5,2ሻ, ሺ5,3ሻሽ   
Aš̂‡qi wPwÎZ iƒc: g‡b Kiæb ܣ ൌ ሼ2,3,4,5ሽ	 Ges 	ܤ ൌ ሼ3,9,10ሽ	 ỳwU †mU   
   
 
 
 
 
        
 
 

cvV 2.1 
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 m‡Ui m`m¨ wefvR¨ nq Zv‡`i g‡a¨ m¤úK© MVb Kiv n‡q‡Q, Giƒc m¤úwK©Z†	ܤ m‡Ui †h mg¯Í m`m¨ Øviv†	ܣ
m`m¨‡`i Øviv MwVZ μg‡Rvo¸‡jvi †mU	ܯ MVb Kiæb| 
ܯ ൌ ሼሺ2,10ሻ, ሺ3,3ሻ, ሺ3,9ሻ, ሺ5,10ሻሽ 
GB ܯ †mUwU Øviv wefvR¨Zv m¤úK©wU eY©bv Kiv hvq|  
A_©vr  ܯ ൌ ሼሺݔ, ݔ|ሻݕ ∈ ,ܣ ݕ ∈   {¨wefvR		y	Øviv	ݔ	Ges	ܤ
 

dvskb (Function): Ak~b¨ ỳwU †mU ܣ	Ges	ܤ	Gi Kv‡Z©mxq ¸bR †m‡Ui †h †Kvb Dc‡mU‡K Aš̂q ejv nq wKš‘ †h 
†Kvb Dc‡mU‡K dvskb ejv hvq bv| 
dvskb GK we‡kl ai‡bi Aš^q| dvsk‡bi †ÿ‡Î †Wv‡gb †m‡Ui cÖwZwU Dcv`vb †Kv †Wv‡gb †m‡Ui GKwU  Abb¨ 
Dcv`v‡bi mv‡_ m¤úK©hy³ nq| 
ܴଵ ൌ ሼሺ1,1ሻ, ሺ1,5ሻ, ሺ2,5ሻ, ሺ3,5ሻሽ Gi wPwÎZ iƒc 
 

                                                                                                                                               
 
                                                                                                                                               

 
 
 
ܴଵ	Aš̂qwU dvskb bq KviY, 1 ∈ ,ܣ 1 ∈ 5	Ges	ܤ ∈  |Gi mv‡_ Awš̂Z ev m¤úK©hy³ ܤ
 
 
 
 
 
 
 
 
 
wPwÎZ Aš̂qwU dvskb, KviY P	 †m‡Ui mKj Dcv`vb 	ܳ	†m‡Ui †Kvb GKwU Dcv`v‡bi mv‡_ m¤úK©hy³| 
 

dvsk‡bi †Wv‡gb, †Kv‡Wv‡gb Ges †iÄ (Domain, Co-domain and Range of Functions): 
†Kvb dvskb eY©bv Ki‡Z cÖ_g †mU‡K †Wv‡gb, wØZxq †mU‡K †Kv‡Wv‡gb Ges †Kv‡Wv‡g‡bi †h me Dcv`vb 
†Wv‡g‡bi Dcv`v‡bi mv‡_ hy³ nq Zv‡`i †mU‡K †iÄ e‡j| 
†hgb : 
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f  dvsk‡bi †Wv‡gb = { dcba ,,, } 
f  dvsk‡bi †Kv-†Wv‡gb = { tzyx ,,, } 
f  dvsk‡bi †iÄ  = { tyx ,, } 

myZivs †`Lv hv‡”Q †h, ỳwU PjK x  Ges y  hw` Giƒcfv‡e m¤úK©hy³ nq †h x  Gi cÖwZwU gv‡bi Rb¨ y  Gi 
GKwU wbw`©ó gvb cvIqv hvq Z‡e y  †K x  Gi dvskb ejv nq| G‡ÿ‡Î, )(xfy   ev )(xgy  ev )(xy   
BZ¨vw` cÖZx‡Ki mvnv‡h¨ wjLv nq|  
x  †K m¦vaxb PjK Ges y †K Aaxb PjK ejv nq|  
Dwbk kZ‡Ki †Mvovi w`‡K MwYZwe`MY ÒdvskbÓ ej‡Z wbw`©ó †Kvb dg~©jv‡K eySv‡Zb †hgb : 
 53)( 2  xxxf  
hv †Kvb ev Í̄e msL¨v  Ges )(xf Gi mv‡_ m¤úK©hy³| GLv‡b, 35)5(,1)1(,5)0(  fff  
D`vniY: RRf : Ges 3)(  xxf  GKwU dvskb KviY mKj Rx Gi Rb¨ )(xf  Gi GKwU gvb cvIqv 
hv‡e|  
݂	dvsk‡bi †Wv‡gb †K †Wv‡gb ݂ Øviv m~wPZ Kiv nq| 
݂ dvsk‡bi †iÄ †K †iÄ ݂ Øviv m~wPZ Kiv nq| 
 

dvsk‡bi †Wv‡gb wbY©‡qi wbqg:  
(݅) fMœvsk AvKv‡ii dvsk‡bi †ÿ‡Î ev¯Íe msL¨v ݔ Gi †h mKj gv‡bi Rb¨ fMœvs‡ki ni ïb¨ nq †mme ev Í̄e msL¨v  
  |Wv‡gb †_‡K ev` w`‡Z n‡e†	ݔ
(݅݅ሻ	†Kvb dvskb	ඥ݂ሺݔሻ	 AvKv‡ii _vK‡j, FYvZ¥K n‡e bv A_©vr 	݂ሺݔሻ ൐ 0 n‡e| 

(݅݅݅ሻ	†Kvb dvskb	ඥ௚ሺ௫ሻ
ඥ௛ሺ௫ሻ

		AvKv‡i _vK‡j j‡ei	݃ሺݔሻ ൒ 0	 Ges n‡ii  ݄ሺݔሻ ൐ 0	 n‡e| 

 |jMvwi`wgK dvsk‡b abvZ¥K gvb emv‡Z n‡e (ݒ݅)
 

D`vniY ૚:	ܣ ൌ ሼ1, 2, 3, 4ሽ,			ܤ ൌ ሼ2, 3, 4, 5, 7ሽ 
f	:	A→B,	 dvskbwU ݂ሺݔሻ ൌ ݔ ൅ 1 ¦̀viv ewY©Z n‡j, dvskbwUi †Wv‡gb Ges †iÄ wbY©q Kiæb| 
mgvavb:  ݂ሺݔሻ ൌ ݔ ൅ 1Ges †Wv‡gb		ܣ ൌ ሼ1, 2, 3, 4ሽ,			 
 	݂ሺ1ሻ ൌ 1 ൅ 1 ൌ 2,			݂ሺ2ሻ ൌ 2 ൅ 1 ൌ 3 
  ݂ሺ3ሻ ൌ 3 ൅ 1 ൌ 4,			݂ሺ4ሻ ൌ 4 ൅ 1 ൌ 5 
 †Wv‡gb ݂= ሼ1,2,3,4ሽ Ges †iÄ 	f ൌ ሼ2,3,4, ,5ሽ 
 

D`vniY ૛:	݂: ܴ → ܴ	dvskbwU	݂ሺݔሻ ൌ  |Øviv ewY©Z	ଶݔ
mgvavb: dvskbwUi †Wv‡gb ev Í̄e msL¨vi †mU  ܴ		Ges †iÄ mKj ev Í̄e eM© msL¨v|  
 

D`vniY ૜:	݂: ܴ → ܴ	dvskbwU	݂ሺݔሻ ൌ cos   |Gi gvb wWMÖx‡Z †`Iqv Av‡Q ݔ Øviv ewY©Z, †hLv‡b ݔ
mgvavb: dvskbwUi †Wv‡gb ev Í̄e msL¨vi †mU ܴ	Ges †iÄ	െ1	†_‡K	1 ch©šÍ mKj ev Í̄e  msL¨v| 
 

D`vniY ૝: dvskbwU wb¤œiƒc fv‡e ewY©Z G‡`i †Wv‡gb Ges †iÄ wbY©q Kiyb: 
(iሻ	݂ሺݔሻ ൌ ݔ√ െ 2							ሺiiሻ	݂ሺݔሻ ൌ

ଵ

௫ାଶ
						ሺiiiሻ	݂ሺݔሻ ൌ √4 െ  ଶݔ

(ivሻ݂ሺݔሻ ൌ ଵ଴ሺ1݃݋݈ െ ሻݔ݂ሺ	ሺvሻ							ሻݔ ൌ ሻݔ݂ሺ	ሺviሻ															ݔ݊݅ݏ2 ൌ ଶݔ√ ൅ ݔ5 ൅ 6 
mgvavb: ሺiሻ		݂ሺݔሻ ൌ ݔ√ െ 2   
݂ሺݔሻ	ms½vwqZ n‡e hw` Ges †Kej hw`	ݔ െ 2 ൒ 0	ev	ݔ ൒ 2 nq| 
∴	†Wv‡gb	݂ ൌ ሼݔ ∈ ݔ|ܴ ൒ 2ሽ 
GLb †Wv‡gb †_‡K ݔ	Gi gvb	݂ሺݔሻ G emv‡j 0	ev Zvi †P‡q eo msL¨v cvIqv hvq| 
∴ †iÄ 	݂ ൌ ሼݕ ∈ ݕ|ܴ ൒ 0ሽ 
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(iiሻ	݂ሺݔሻ ൌ
ଵ

௫ାଶ
 

݂ሺݔሻ	msMvwqZ n‡e hw` Ges †Kej hw` 	ݔ ൅ 2 ് 0	ev	ݔ ് െ2 nq| 
∴	†Wv‡gb	݂ ൌ ሼݔ ∈ ݔ|ܴ ് െ2ሽ 

ev,݂ ൌ ܴ െ ሼെ2ሽ 
g‡b Kiæb, ݕ ൌ ݂ሺݔሻ 		 ∴ ݕ ൌ

ଵ

௫ାଶ
 

	ݕሺݔ ൅ 2ሻ ൌ 1 
	ݔݕ ൅ ݕ2 ൌ 1 
	ݔݕ ൌ 1 െ  ݕ2
	ݔ ൌ

ଵିଶ௬

௬
		,	GLv‡b ݕ ് 0 

†iÄ ݂ ൌ ሼݕ ∈ ݕ	|	ܴ ് 0ሽ 
 

(iiiሻ	݂ሺݔሻ ൌ √4 െ  ଶݔ
݂ሺݔሻ	msÁvwqZ n‡e hw` Ges †Kej hw`	4 െ ଶݔ ൒ 0 
ev,	4 ൒  ଶݔ
ev,	ݔଶ ൑ 4 
ev,	|ݔ|ଶ ൑ 4 
ev, |ݔ| ൑ 2 
ev,െ2 ൑ ݔ ൑ 2 
†Wv‡gb ݂ ൌ ሼݔ ∈ ܴ| െ 2 ൑ ݔ ൑ 2ሽ 
†Wv‡g‡bi gvb¸wj ݂ሺݔሻ G ewm‡q cvB	0 ൑ ݂ሺݔሻ ൑ 2 
∴	†iÄ ݂ ൌ ሼݕ ∈ ܴ|0 ൑ ݕ ൑ 2ሽ 
 

(ivሻ		݂ሺݔሻ ൌ ଵ଴ሺ1݃݋݈ െ    ሻݔ
msÁvwqZ n‡e hw` Ges †Kej hw` 1 െ ݔ ൐ 0 
ev,	1 ൐ ,ev		ݔ ݔ ൏ 1 nq| 
∴†Wv‡gb	݂ ൌ ሼݔ ∈ ݔ|ܴ ൏ 1ሽ 
†Wv‡g‡bi gvb¸wj ݂ሺݔሻ G emv‡j †h †Kvb ev Í̄e gvb cvIqv hv‡e| 
†iÄ ݂ ൌ ܴ 
 

(vሻ	݂ሺݔሻ ൌ  	ݔ݊݅ݏ2
Gi †h †Kvb ev		ݔ Í̄e gv‡bi Rb¨	݂ሺݔሻ msÁvwqZ  
∴†Wv‡gb	݂ ൌ ܴ 
†Wv‡g‡bi †h‡Kv‡bv gv†bi Rb¨ െ1 ൑ ݔ݊݅ݏ ൑ 1		ev	െ2 ൑ ݔ݊݅ݏ2 ൑ 2  
∴†iÄ ݂ ൌ ሼݕ ∈ ܴ| െ 2 ൑ ݕ ൑ 2ሽ 
 

(viሻ	݂ሺݔሻ ൌ ଶݔ√ ൅ ݔ5 ൅ 6 
ଶݔ `msÁvwqZ n‡e hw` Ges †Kej hw ݔ ൅ ݔ5 ൅ 6 ൒ 0 
ev, ሺݔ ൅ 3ሻሺݔ ൅ 2ሻ ൒ 0 nq 
kZ©wU wm× n‡e hw` ሺݔ ൅ 3ሻ	Ges ሺݔ ൅ 2ሻ Df‡qB abvZ¥K ev FYvZ¥K nq| 
A_©vr ሺݔ ൅ 3ሻ ൒ 0		Gesሺݔ ൅ 2ሻ ൒ 0 
ev, ݔ ൒ െ3		Ges		ݔ ൒ െ2 
Avevi,	ሺݔ ൅ 3ሻ ൑ 0		Ges ሺݔ ൅ 2ሻ ൑ 0 
ev,  ݔ ൑ െ3		Ges 	ݔ ൑ െ2 
†Wv‡gb ݂ ൌ ሼݔ ∈ ݔ|ܴ ൒ െ2	A_ev	ݔ ൑ െ3}  
†Wv‡g‡bi gvb emv‡j ݂ሺݔሻ	Gi gvb	0 ev Zvi †_‡K eo †h †Kv‡bv ev Í̄e msL¨v cvIqv hvq,  
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†iÄ	݂ ൌ ሼݕ ∈ ݕ|ܴ ൒ 0ሽ 
 

D`vniY ૞:	ܺ ൌ ሼ6,7ሽ, ܻ ൌ ሼ3,8ሽGes	ܴ ൌ ሼሺݔ, ݔ|ሻݕ ∈ ܺ, ݕ ∈ ܻ	Ges	ݔ ൐  	ሽݕ
n‡j ܴ	Aš̂qwU wbY©q Kiæb| ܴ Ges	ܴିଵ Dfq Aš̂‡qi †Wv‡gb Ges †iÄ wbY©q Kiæb| 
mgvavb: ܴ ൌ ሼሺ6,3ሻ, ሺ7,3ሻሽ 
†Wv‡gb	ܴ ൌ ሼ6,7ሽ 
†iÄ	ܴ ൌ ሼ3ሽ 
†Wv‡gb ܴିଵ ൌ ሼ3ሽ 
†iÄ ܴିଵ ൌ ሼ6,7ሽ 
 

D`vniY ૟:	݂ሺݔሻ ൌ ଶ௫ିଽ

ଶ௫ାଷ
	 n‡j 	݂ሺ3ሻ Ges		݂ ቀଵ

ଶ
ቁ wbY©q Kiæb| 

mgvavb: ݂ሺ3ሻ ൌ ଶൈଷିଽ

ଶൈଷାଷ
ൌ

଺ିଽ

଺ାଷ
ൌ

ିଷ

ଽ
ൌ െ

ଵ

ଷ
 

Ges ݂ ቀଵ
ଶ
ቁ ൌ

ଶൈ
భ
మ
ିଽ

ଶൈ
భ
మ
ାଷ
ൌ

ଵିଽ

ଵାଷ
ൌ

ି଼

ସ
ൌ െ2 

 

D`vniY ૠ:	݂: ܴ → ܴ	Ges ݂ሺݔሻ ൌ ൜ݔ
ଶ ൅ ,ݔ3 ݔ ൒ 2
ݔ ൅ 2, ݔ ൏ 2

  n‡j ݂ሺ5ሻ, ݂ሺ1ሻ, ݂ሺെ2ሻ	wbY©q Kiæb| 

mgvavb: ݔ ൌ 5,	n‡j	݂ሺݔሻ ൌ ଶݔ ൅ 5	ݔ3 ൐ 2 
  ∴ ݂ሺ5ሻ ൌ 5ଶ ൅ 3ൈ5 ൌ 25 ൅ 15 ൌ 40 
ݔ ൌ 1,	n‡j	݂ሺݔሻ ൌ ݔ ൅ 2	1 ൏ 2 
  ∴ ݂ሺ1ሻ ൌ 1 ൅ 2 ൌ 3 
ݔ ൌ െ2,	n‡j	݂ሺݔሻ ൌ ݔ ൅ 2	 െ 2 ൏ 2 
  ∴ ݂ሺെ2ሻ ൌ െ2 ൅ 2 ൌ 0 
 
 
 
 
 
     dvsk‡bi cÖKvi‡f` 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 wewfbœ cÖKvi dvskb e¨vL¨v Ki‡Z cvi‡eb, 

 dvsk‡bi aib wbY©q Ki‡Z cvi‡eb | 
 

gyL¨ kã  GK-GK dvskb, mvvwe©K dvskb, A‡f` dvskb, ms‡hvwRZ dvskb, aªæeK dvskb 
 

 
 g~jcvV-  

GK-GK dvskb (܍ܖ۽	܍ܖ۽	ܖܗܑܜ܋ܖܝ۴): †Wv‡g‡bi wfbœ wfbœ Dcv`vb¸‡jvi Rb¨ hw` †Kv‡Wv‡g‡b wfbœ wfbœ 
cÖwZ”Qwe cvIqv hvq Zvn‡j dvskbwU‡K GK-GK dvskb ejv nq| 
mKj ݔଵ, ଵሻݔ݂ሺ	 Gi Rb¨	ଶ∈ †Wv‡gb ݂ݔ ൌ ݂ሺݔଶሻݔଵ ൌ  |ଶ n‡j dvskbwU GK-GKݔ

cvV 2.2 
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GK-GK dvskb    GK-GK dvskb bq 
 

D`vniY 1:  f	:	R→R,	 ݂ሺݔሻ ൌ ݔ ൅ 1	Øviv ewY©Z dvskbwU GK-GK KviY	ݔ, Gi wfbœ wfbœ gv‡bi Rb¨	݂ሺݔሻ	Gi wfbœ 
wfbœ gvb cvIqv hv‡e| 
D`vniY 2:  f : R→R , 	݂ሺݔሻ ൌ ,Øviv ewY©Z dvskb GK-GK bq KviY		ଶݔ ݂ሺ2ሻ ൌ 4	Ges 	݂ሺെ2ሻ ൌ 4		Gi 
cÖwZ”Qwe	4 cvIqv hv‡e| 
 

mvwe©K dvskb (ܔ܉ܛܚ܍ܞܑܖ܃	ܖܗܑܜ܋ܖܝ۴): dvsk‡bi meMywj Dcv`vb m¤ú‡K© AskMªnY Ki‡j Zv‡K mvwe©K dvskb 
e‡j| A_©vr dvsk‡bi †iÄ hw` †Kv-†Wv‡gb nq Zv‡K mvwe©K †mU e‡j|    
 
 
 
 
 
 
 

 
 
 

D`vniY ૜:  ܣ ൌ ሼ1,2,3,4ሽ,			ܤ ൌ ሼ2,3,4,5,7ሽ		݂: ܣ → ሻݔGes ݂ሺ	ܤ ൌ ݔ ൅ 1 GKwU mvwe©©K dvskb 
D`vniY ૝: ݂: ܴ → ܴ	Ges ݂ሺݔሻ ൌ  |ଶ Bnv mvwe©K bq | KviY G‡ÿ‡Î †iÄ †Kv‡Wv‡gb Gi mgvb bqݔ
 

ms‡hvwRZ dvskb (۱܍ܜܑܛܗܘܕܗ	ܖܗܑܜ܋ܖܝ۴): 
g‡b Kiæb, ݂: ܺ → ܻ	Ges  ݃: ܻ → ܼ ỳwU dvskb| ݂݃݋	Øviv dvskb `ywUi ms‡hvwRZ (Composite) dvskb eySvq 
†hLv‡b ݂	cª_‡g KvR K‡i Ges Zvici	݃	KvR K‡i| 
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D`vniY ૞:	݂ሺݔሻ ൌ ݔ2 ൅ 1	Ges ݃ሺݔሻ ൌ ଶݔ ൅ 2	 n‡j  
A_©vr ሺ݂݃݋ሻሺݔሻ ൌ ݃ሺ݂ሺݔሻሻ, Abyiƒc fv‡e ሺ݂݃݋ሻሺݔሻ ൌ ݂ሺ݃ሺݔሻሻ. 
ሺiሻ ሺ݂݃݋ሻሺݔሻ ൌ ݃൫݂ሺݔሻ൯ ൌ ݃ሺ2ݔ ൅ 1ሻ ൌ ሺ2ݔ ൅ 1ሻଶ ൅ 2 ൌ ଶݔ4 ൅ ݔ4 ൅ 1 ൅ 2 ൌ ଶݔ4 ൅ ݔ4 ൅ 3 
(ii)	ሺ݂݃݋ሻሺݔሻ ൌ ݂ሺ݃ሺݔሻሻ ൌ ݂ሺݔଶ ൅ 2ሻ ൌ 2ሺݔଶ ൅ 2ሻ ൅ 1  ൌ ଶݔ2 ൅ 4 ൅ 1 ൌ ଶݔ2 ൅ 5 
(iii) ሺ݂݂݋ሻሺݔሻ ൌ ݂ሺ݂ሺݔሻሻ ൌ ݂ሺ2ݔ ൅ 1ሻ ൌ 2ሺ2ݔ ൅ 1ሻ ൅ 1 ൌ ݔ4 ൅ 2 ൅ 1 ൌ ݔ4 ൅ 3 
 

A‡f` dvskb (۷ܡܜܑܜܖ܍܌	ܖܗܑܜ܋ܖܝ܎): ݂: ܣ → ݔ dvskbwU‡K A‡f` dvskb ejv nq hw` mKj ܤ ∈  ¨Gi Rb	ܣ
݂ሺݔሻ ൌ  |nq ݔ
D`vniY ૟:	݂: ܴ → ܴ	Ges ݂ሺݔሻ ൌ     GKwU A‡f` dvskb ݔ
 

aªæeK dvskb : ݂: ܣ → ݔ		dvskbwU‡K aªæeK dvskb ejv nq hw` mKj ܤ ∈ ሻݔGi Rb¨  ݂ሺ ܣ ൌ ݇, ݇ ∈  |nq ܤ
D`vniY ૠ: ݂: ܴ → ܴ, ݂ሺݔሻ ൌ 2 GKwU aªæeK dvskb| 
D`vniY ૡ: 
 
 
 
 
 
 
 
 
wecixZ dvskb:	݂: ܺ → ܻ Øviv m~wPZ dvskb GK-GK Ges mvwe©K n‡j ݂	Gi wecixZ dvskb ݂ିଵ †K ݂ିଵ ൌ ܻ →
ܺ		Øviv m~wPZ Kiv nq, †hLv‡b mKj ݕ ∈ ܻ	Gi Rb¨ GKwU Abb¨	݂ିଵሺݕሻ ൌ ݔ ∈ ܺ we`¨gvb _v‡K| 
 
 
 
 
 
 
                             
 
 
Abywm×všÍ : ݂൫݂ିଵሺݔሻ൯ ൌ ݂ିଵ൫݂ሺݔሻ൯ ൌ  ݔ
 

D`vniY 9: f	:	R→R dvskbwU ݂ሺݔሻ ൌ ݔ2 െ 3	Øviv ewY©Z n‡j †`Lvb †h , dvskbwU GK-GK Ges mvwe©K| 
	݂ିଵሺݔሻ	wbY©q Kiæb| 
mgvavb: †h‡Kvb  ݔଵ, ଶݔ ∈ ܴ Gi Rb¨ 
fሺݔଵ	ሻൌfሺݔଶሻ 2ݔଵ െ 3 ൌ ଶݔ2 െ 3	ݔଵ ൌ  ଶݔ
∴	dvskbwU GK-GK|  
g‡b Kiæb, ݂ሺݔሻ ൌ  ݕ
ev, 2ݔ െ 3 ൌ  ݕ
ev, 2ݔ ൌ ݕ ൅ 3 
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∴ ݔ	 ൌ
ݕ ൅ 3
2

∴ ݂ିଵሺݕሻ ൌ
ݕ ൅ 3
2

…… . ሺ݅ሻ 

dvskbwUi †iÄൌ ܴ , †h †Kvb ev Í̄e msL¨v 
†i‡Äi †h †Kvb ݕ	Gi Rb¨ †Wv‡g‡b mswkøó gvb cvIqv hvq hvi cÖwZ”Qwe	ݕ| 
∴	dvskbwU mvwe©K 
†m‡nZz dvskbwU GK-GK Ges mvwe©K| 
݂ିଵሺݔሻ ൌ

௫ାଷ

ଶ
		ሾሺ݅ሻ	bs Gi Dfq c‡ÿ	ݕ	†K	ݔ	Øviv cÖwZ ’̄vcb K‡i cvB]  

 

D`vniY ૚૙:	A	:	R‐ ቄെ ଵ

ଶ
ቅ	 Ges 	B	:	R‐ ቄଵ

ଶ
ቅ	Ges ݂: ܣ → ,ܤ ݂ሺݔሻ ൌ

௫ିଷ

ଶ௫ାଵ
		Øviv ewY©Z n‡j †`Lvb †h,dvskbwU GK-

GK Ges mvwe©K, ݂ିଵሺݔሻ	wbY©q Kiæb| 
mgvavb : †h‡Kvb  ݔଵ, ଶݔ ∈ ܴ	†Wv‡gb	݂ Gi Rb¨ 
fሺݔଵ	ሻൌfሺݔଶሻ 

௫భିଷ

ଶ௫భାଵ
ൌ

௫మିଷ

ଶ௫మାଵ
  

 ሺݔଶ െ 3ሻሺ2ݔଵ ൅ 1ሻ ൌ ሺݔଵ െ 3ሻሺ2ݔଶ ൅ 1ሻ 
2ݔଵݔଶ ൅ ଶݔ െ ଵݔ6 െ 3 ൌ ଶݔଵݔ2 ൅ ଵݔ െ ଶݔ6 െ 3 
ݔଶ െ ଵݔ6 ൌ ଵݔ െ  ଶݔ6
െݔଵ െ ଵݔ6 ൌ െ6ݔଶ െ  ଶݔ
െ7ݔଵ ൌ െ7ݔଶ 
ݔଵ ൌ  ଶݔ
∴	dvskbwU GK-GK|  
g‡b Kiæb, ݂ሺݔሻ ൌ  ݕ

ev, ௫ିଷ
ଶ௫ାଵ

ൌ   ݕ

ev, ݔ െ 3 ൌ ݔሺ2ݕ ൅ 1ሻ ൌ ݕݔ2 ൅  ݕ
ev, ݔ െ ݕݔ2 ൌ ݕ ൅ 3 
ev, ݔሺ1 െ ሻݕ2 ൌ ݕ ൅ 3 

ev, ݔ ൌ ௬ାଷ

ଵିଶ௬
			 ∴ ݂ିଵሺݕሻ ൌ

௬ାଷ

ଵିଶ௬
		Ges	∴ ݂ିଵሺݔሻ ൌ ௫ାଷ

ଵିଶ௫
   

∴ ݔ	 ൌ
ݕ ൅ 3
2

																						 ∴ ݂ିଵሺݕሻ ൌ
ݕ ൅ 3
2

…… . ሺ݅ሻ 

GLv‡b ݕ ൌ ଵ

ଶ
ܤ	A_©vr	ݕ ൌ ଵ

ଶ
			†i†Äi †Kvb Dcv`vb bq | GB gvbwU Qvov †h †Kvb	ݕ	Gi Rb¨ †Wv‡gb mswkøó GKwU 

gvb Av‡Q hvi cÖwZ”Qwe	ݕ| 
∴	dvskbwU mvwe©K 
†m‡nZz dvskbwU GK-GK Ges mvwe©K| 
݂ିଵሺ1ሻ ൌ

ଵାଷ

ଵିଶൈଵ
ൌ

ସ

ିଵ
ൌ െ4  

 

D`vniY 11:	݂ሺݔሻ ൌ ଶݔ ൅ ݔ3 ൅ 1	Ges  ݃ሺݔሻ ൌ ݔ2 െ 3 n‡j ሺ݂݃݋ሻሺݔሻ wbY©q Kiæb, ሺ݂݃݋ሻሺ2ሻ Ges 
ሺ݂݃݋ሻሺ2ሻ  Gi gvb wbY©q Kiæb| 
mgvavb: ሺ݂݃݋ሻሺݔሻ ൌ ݂ሺ݃ሺݔሻሻ ൌ ݂ሺ2ݔ െ 3ሻ 

ൌ ሺ2ݔ െ 3ሻଶ ൅ 3ሺ2ݔ െ 3ሻ ൅ 1 ൌ ଶݔ4 െ ݔ12 ൅ 9 ൅ ݔ6 െ 9 ൅ 1 ൌ ଶݔ4 െ ݔ6 ൅ 1 
ሺ݂݃݋ሻሺݔሻ ൌ ݃ሺ݂ሺݔሻሻ 
ൌ ݃ሺݔଶ ൅ ݔ3 ൅ 1ሻ ൌ 2ሺݔଶ ൅ ݔ3 ൅ 1ሻ െ 3 ൌ ଶݔ2 ൅ ݔ6 ൅ 2 െ 3 ൌ ଶݔ2 ൅ ݔ6 െ 1 
ሺ݂݃݋ሻሺ2ሻ ൌ 2. 2ଶ ൅ 6.2 െ 1 ൌ 8 ൅ 12 െ 1 ൌ 19 
ሺ݂݃݋ሻሺ2ሻ ൌ 4. 2ଶ െ 6.2 ൅ 1 ൌ 16 െ 12 ൅ 1 ൌ 5 
 

 



I‡cb ¯‹zj GBPGmwm †cÖvMÖvg 

c„ôv 30   evsjv‡`k Db¥y³ wek̂we`¨vjq 

 

 dvsk‡bi †¯‹P  
 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 wØNvZ dvsk‡bi †¯‹P Ki‡Z cvi‡eb, 
 dvsk‡bi †¯‹‡Pi ‰ewkó wjL‡Z cvi‡eb, 
 ciggvb dvsk†bi †¯‹P Ki‡Z cvi‡eb, 
 jMvwi`wgK dvsk†bi †¯‹P Ki‡Z cvi‡eb, 
 wÎ‡KvYwgwZK dvsk†bi †¯‹P Ki‡Z cvi‡eb | 

 

gyL¨ kã  Aÿ, †¯‹P, m~PKxq dvskb, jMvwi`wgK dvskb 
 

 
 g~jcvV-  

dvsk‡bi †¯‹P: †¯‹P k‡ãi AvwfavwbK A_© Lmov wPÎ| AvbygvwbK †¯‹j I cwigvc wfwËK wPÎ‡K †¯‹P e‡j| 
e¨envwiK Rxe‡b †Kvb dvsk‡bi †¯‹P AsKb K‡i dvsk‡bi AvK…wZ m¤ú‡K© aviYv Kiv hvq| 
†¯‹P AsK‡bi mgq KZ¸wj wel‡qi cÖwZ jÿ¨ ivLv `iKvi| †hgb: 
(i) dvskbwUi Aÿ g~jwe›`yi mv‡c‡ÿ cÖwZmg wKbv| 
(ii) dvskbwU g~jwe›`yMvgx wKbv| 
(iii) dvskbwU AÿØq‡K †Q` K‡i wKbv| 
(iv) dvsk‡bi ¯̂vaxb Pj‡Ki †Wv‡gb Ges †Wv‡g‡bi AšÍM©Z gv‡bi Rb¨ dvsk‡bi †iÄ| 
 

wØNvZ dvskb : wØNvZ dvsk‡bi mvaviY AvKvi ݕ ൌ ݂ሺݔሻ ൌ ଶݔܽ ൅ ݔܾ ൅ ܿ; ܽ, ܾ, ܿ ∈ ܴ	Ges	ܽ ് 0 
 

†j‡Li ‰ewkó:  
(i) GB ai‡bi wØNvZ dvsk‡bi †jL GKwU cive„Ë| 
(iiሻ	ݕ	Aÿ ev	ݕ		A‡ÿi mgvšÍivj †iLvi mv‡c‡ÿ †jLwPÎwU cÖwZmg nq| 
(iii) †jLwPÎwU DËj wPÎ n‡e , hw` ܽ ൏ 0 Ges AeZj wPÎ n‡e, hw` ܽ ൐ 0 nq|  
(iv) †jLwPÎwU Aÿ‡K ¯úk© ev †Q` Ki‡j Gi ev Í̄e g~j _vK‡e Ab¨_vq Gi †Kvb ev Í̄e g~j _vK‡e bv| 
 
 

wb‡¤œ wØNvZ dvsk‡bi †jLwPÎ AsK‡bi GKwU wbqg eY©bv Kiv n‡jv: 
(iሻ	cÖ_‡g	ௗ௬

ௗ௫
	wbY©q Kiæb Ges	ௗ௬

ௗ௫
ൌ 0	a‡i	ݔ	Gi gvb wbY©q K‡i mswkøó we› ỳywU wbY©q Ki‡Z n‡e| 

(ii) GB we› ỳwU‡Z dvskbwU w`K cwieZ©b Ki‡e A_©vr euvK wb‡e| 
(iiiሻ	kZ© ሺiሻ n‡Z cÖvß		ݔ	Gi gv‡bi wbKUeZ©x Gi AviI wKQz gv‡bi Rb¨ ݕ	Gi gvb wbY©q Ki‡Z n‡e Ges mswkøó 
we›`y wbY©q Ki‡Z n‡e| 
AZci ∪	A_ev	∩ AvK…wZi †¯‹P AsKb Ki‡Z n‡e| 
 

D`vniY ૚: ݕ ൌ  |ଶ Gi †¯‹P AsKb Kiæbݔ
mgvavb: ௗ௬

ௗ௫
ൌ ݔ2 ൌ 0	 ݔ	 ൌ 0		 

 

 െ1 2 െ2 3 െ3 1 0 ݔ
 9 9 4 4 1 1 0 ݕ

cvV 2.3 
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ݕ ൌ ‹we	ሺ0,0ሻ	eμ‡iLvwU	ଶݔ ỳ‡Z euvK wb‡e| eμ‡iLvwU	ሺ0,0ሻ, ሺ1,1ሻ, ሺെ1,1ሻ, ሺ2,4ሻ, ሺെ2,4ሻ, 
ሺ3,9ሻ, ሺെ3,9ሻ we› ỳ Mvgx| we› ỳ¸‡jv AvcvZfv‡e †hvM Ki‡jB †jLwPÎwU AswKZ nq| 
 

             
             
             
             
             
             
             

             
             
             
             
             

‰ewkó¨:  
(i) g~jwe› ỳ  ݔ	 Aÿ‡K ¯úk© K‡i  
(ii) ݔ	Gi gvb abvZ¥K ev FYvZ¥K †hw`‡K e„w× cvK ݕ	Gi gvb abvZ¥K Ges e„w× cv‡e| 
 

D`vniY ૛:	ݕ ൌ ଶݔ ൅ ݔ3 ൅ 9	dvsk‡bi †¯‹P AsKb Kiæb| 
mgvavb: ௗ௬

ௗ௫
ൌ ݔ2 ൅ 3 ൌ 0	 ݔ2	 ൌ െ3 ∴ ݔ ൌ

ିଷ

ଶ
		we› ỳ‡Z eμ‡iLvwU euvK wb‡e| 

െ3 ݔ
2

 0 1 െ1 െ3 െ4 

27 ݕ
4

 9 13 7 9 13 

∴  
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dvsk‡bi †¯‹‡Pi ˆewkó¨: 
(iሻ	dvsk‡bi †¯‹PwU ݔ ൌ െ

ଷ

ଶ
  mij‡iLv mv‡c‡ÿ cÖwZmg| 

(ii) †¯‹PwU Awew”Qbœ| 
(iii) †¯‹PwU ݕ ൌ ଶ଻

ସ
   mij‡iLvi wb‡P hv‡e bv| 

m~PK dvskb : m~PK dvsk‡bi mvaviY AvKvi ݕ ൌ ݂ሺݔሻ ൌ ܽ௫, ܽ ് 0	†jLwPÎ ¸wj ሺ0,1ሻ, we› ỳMvgx n‡e| ݔ	Aÿ 
†jLwPÎ ¸wji AmxgZU n‡e A_©vr †jLwPÎ KLbB ݔ	Aÿ‡K ¯úk© Ki‡e bv| Ab¨ K_vq ݔ Aÿ‡K Amx‡g ¯úk© 
Ki‡e| 
 

D`vniY ૜: ݕ ൌ 5௫ Gi †¯‹P AsKb Kiæb| 
mgvavb:  

 െ1 െ2 2 1 0 ݔ
 0.04 0.2 25 5 1 ݕ

 
 
 
 
 
 
 
 
 
‰ewkó¨:  
(ܽ) †¯‹PwU Awew”Qbœ|  
(ܾ) †¯‹PwU Aÿ‡K ¯úk© K‡ibv ev A‡ÿi bx‡P hvq bv| 
 

D`vniY ૝:	ݕ ൌ 10௫	Gi †jLwPÎ AsKb Kiæb| 
mgvavb:  

 െ1 െ2 2 1 0 ݔ
 0.01 0.1 100 10 1 ݕ

 

∴	eμ‡iLvwU		ሺ0,1ሻ, ሺ1,10ሻ, ሺ2,100ሻ, ሺെ1,0.1ሻ, ሺെ2,0.01ሻ BZ¨vw` we› ỳMvgx 
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

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dvsk‡bi †¯‹‡Pi ˆewkó¨: 
(ܽሻ	dvsk‡bi 	ݕ	Aÿ‡K 	ሺ0,1) we› ỳ‡Z †Q` K‡i| 
(ܾ) †¯‹PwU Awew”Qbœ| 
(ܿ) abvZ¥K ݔ	Aÿ‡K Amx‡g ¯úk© K‡i| 
 |Gi gvb ª̀æZ e„w× cvq	ݕ  ¨Gi gvb e„w×i Rb	ݔ (݀)
 

D`vniY ૞:	ݕ ൌ ݁௫	Gi †jLwPÎ AsKb Kiæb| 
mgvavb:  

 ∞െ1 െ2 …… ∞ െ 2 1 0 ݔ
1   ݁ 1 ݕ

݁ଶ
 …… ∞ 0 

 

∴	eμ‡iLvwU		ሺ0,1ሻ, ሺ1, ݁ሻ, ሺ2, ݁ଶሻ, ቀെ1, ଵ
௘
ቁ , ቀെ2,

ଵ

௘మ
ቁ BZ¨vw` we› ỳMvgx 

 
 
 
 
 
 
 
 
 

dvsk‡bi †¯‹‡Pi ˆewkó¨: 
(ܽሻ	dvsk‡bi	ݕ Aÿ‡K	ሺ0,1) we› ỳ‡Z †Q` K‡i|    
(ܾ) FYvZ¥K ݔ	Aÿ‡K Amx‡g ¯úk© K‡i| 
 |Gi gvb ª̀æZ e„w× cvq	ݕ  _‡Gi gvb e„w×i mv	ݔ (݀)
 

D`vniY ૟:	ݕ ൌ ݁ି௫	Gi †jLwPÎ AsKb Kiæb| 
mgvavb:  

 ∞െ1 െ2 1 2 …… ∞ െ 0 ݔ
ଶ 1݁ ݁ 1 ݕ

݁
 

1
݁ଶ

 …… 0 ∞ 

 

∴	eμ‡iLvwU		ሺ0,1ሻ, ሺെ1, ݁ሻ, ሺെ2, ݁ଶሻ, ቀ1, ଵ
௘
ቁ , ቀ2,

ଵ

௘మ
ቁ  BZ¨vw` we› ỳMvgx 

 
 
 
 
 
 
dvsk‡bi †¯‹‡Pi ˆewkó¨: 
(ܽሻ	dvsk‡bi ݕ Aÿ‡K	ሺ0,1) we› ỳ‡Z †Q` K‡i| 
(ܾ) abvZ¥K ݔ	Aÿ‡K Amx‡g ¯úk© K‡i| 
 |Gi gvb ª̀æZ Kg‡Z _v‡K	ݕ  _‡Gi gvb e„w×i mv	ݔ (ܿ)
 

(0,0) 

 

X 

(0,1) 



Y 

(0,0) 

(0,1)  

X 

Y 
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jMvwi`wgK dvskb: ݕ ൌ ݂ሺݔሻ ൌ ,ݔ௔݃݋݈ ݔ ൐ 0		jMvwi`wgK dvskb m¤¢ve¨ wKQz †jLwPÎ wb‡P †`Iqv n‡jv| 
†jLwP‡Îi ‰ewkó¨ :  
(i) †jLwPÎwU ݔ	Aÿ‡K ሺ1,0) we› ỳ‡Z †Q` K‡i| 
(ii) hLb ݔ → 0nq, ZLb → െ∞ nq| 
(iii) hLb ݔ → ∞	nq, ZLb ݕ → ∞ nq| 
(iv) ݕ	Aÿ‡K †jLwPÎwU Amx‡g ¯úk© K‡i| 
 

D`vniY ૠ: ݕ ൌ  |Gi †¯‹P AsKb Kiæb ,ݔଵ଴݃݋݈
mgvavb:  

 ∞ ∞ 1 ݔ
 ∞ 0 0 ݕ

 

∴	eμ‡iLvwU  	ሺ1,0ሻ, ሺ∞, 0ሻሺ∞,∞ሻ BZ¨vw` we›`yMvgx 
 
 
 
 
dvsk‡bi †¯‹‡Pi ˆewkó¨: 
(ܽሻ	†jLwPÎwU x Aÿ‡K	ሺ1,0) we› ỳ‡Z †Q` K‡i| 
(ܾ) FYvZ¥K ݕ	Aÿ‡K Amx‡g ¯úk© K‡i | 
 |Gi gvb e„w× cvq	ݕ ¨Gi gvb e„w×i Rb	ݔ (ܿ)
 

D`vniY ૡ: ݕ ൌ  |Gi †¯‹P AsKb Kiæb			ݔ݈݊
mgvavb:  

 ∞ 0 1 ݔ
 ∞ ∞െ 0 ݕ

 

∴	eμ‡iLvwU		ሺ1,0ሻ, ሺ0, െ∞ሻሺ∞,∞ሻ BZ¨vw` we› ỳMvgx 
 
 
 
 
dvsk‡bi †¯‹‡Pi ˆewkó:  
(ܽሻ	†jLwPÎwU x Aÿ‡K	ሺ1,0) we› ỳ‡Z †Q` K‡i| 
(ܾ) FYvZ¥K ݕ	Aÿ‡K Amx‡g ¯úk© K‡i | 
 |Gi gvb e„w× cvq	ݕ  ¨Gi gvb e„w×i Rb	ݔ (ܿ)
 

wÎ‡KvYwgwZK dvsk‡bi wKQz D`vniY †`Iqv n‡jv: 
D`vniY 9: ݕ ൌ sinݔ	Gi †¯‹P AsKb Kiæb  (െ180° ൑ ݔ ൑ 180°)| 
mgvavb:  

 െ180° െ90° 0° 90° 180° ݔ

ݕ ൌ sin0 ݔ െ1 0 1 0 
 

(1,0) 
 

X 

Y 

(1,0)  X 

Y 
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‰ewkó¨: 
(i) eμ‡iLvwU Awew”Qbœ| 
(iiሻ	ݕ	Aÿ‡K	ሺ0,0ሻ we› ỳ‡Z †Q` K‡i| 
(iiiሻ	†jLwP‡Îi m‡e©v”P gvb 	1	Ges m‡e©vwb¤œ gvb 	െ1| 
 

D`vniY 10: ݕ ൌ cosݔ	Gi †¯‹P AsKb Kiæb (െ180° ൑ ݔ ൑ 180°)| 
mgvavb:  

 െ180° െ90° 0° 90° 180° ݔ

ݕ ൌ cosݔ െ1 0 1 0 െ1 
 
 
 
 
 
 
 
 
 
 
 
 
‰ewkó¨: 
(i) eμ‡iLvwU Awew”Qbœ| 
(iiሻ	ݕ	Aÿ‡K	ሺ0,1ሻ we› ỳ‡Z †Q` K‡i| 
(iiiሻ †jLwP‡Îi m‡e©v”P gvb	1	Ges m‡e©vwb¤œ gvb	െ1| 
 

D`vniY 11: ݕ ൌ cotݔ	Gi †¯‹P AsKb Kiæb  (†hLv‡b, െ90° ൑ ݔ ൑ 90°)| 
mgvavb:  

 െ90° െ45° 0° 45° 90° ݔ

ݕ ൌ cotݔ െ∞ െ1 0 1 ∞ 
 

(0,0)  90o  180o ‐180o  ‐90o  X 

Y 

(0,1) 

(0,0) ‐180o  180o 90o ‐90o 

Y 

X 
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‰ewkó¨: 
(i) †jLwPÎwU g~j we› ỳMvgx| 
(iiሻ	ݕ		A‡ÿi mgvšÍivj		ݔ ൌ 90°	†iLv‡K Amx‡g ¯úk© K‡i| 
(iiiሻ	ݕ		A‡ÿi mgvšÍivj		ݔ ൌ െ90°	†iLv‡K Amx‡g ¯úk© K‡i| 
 

ciggvb dvskb: ciggvb dvsk‡bi mvaviY AvKvi ݕ ൌ |݂ሺݔሻ| ൌ ൜
݂ሺݔሻ; ݂ሺݔሻ ൒ 0
െ݂ሺݔሻ; ݂ሺݔሻ ൏ 0

 

D`vniY ૚૛:	ݕ ൌ  |Gi †¯‹P AsKb Kiæb |ݔ|

mgvavb: ݕ ൌ |ݔ| ൌ ቄ
,ݔ ݔ ൒ 0
,ݔ ݔ ൏ 0  

 

 െ1 1 0 ݔ
 1 1 0 ݕ

 
 
 
‰ewkó¨: 
ሺiሻ		†jLwPÎwU	ሺ0,0ሻ	we› ỳ Mvgx A_©vr g~jwe›`y Mvgx 
(ii) ỳBwU mij‡iLv cvIqv hvq| 
(iiiሻ	ݔ	-A‡ÿi wb‡P ‡iLvwUi Aw Í̄Z¡ †bB| 
 
D`vniY ૚૜:	ݕ ൌ |5 െ  |Gi †jLwPÎ AsKb Kiæb |ݔ

mgvavb: ݕ ൌ |5 െ |ݔ ൌ ൜
5 െ ,ݔ ݔ ൑ 5
ݔ െ 5, ݔ ൐ 5 

ݔ ൌ 0	n‡j	ݕ ൌ 5	, Avevi ݕ ൌ 0		5 െ ݔ ൌ 0		ݔ ൌ 5 
∴	†jLwPÎwU	ሺ0,5ሻ	we› ỳ Mvgx| 

 െ3 0 5 7 10 ݔ

 5 2 0 5 8 ݕ
 
 
 
 
 

(0,0) 

Y 

X 45o  90o ‐90o  ‐45o 

(1,1) (1,1) 

(0,0)  X 

Y 

(0,5) 

(‐3,8) 

(5,0) 

(7,2) 

(10,5) 

O  X 

Y 
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‰ewkó¨: 
(iሻ	†jLwPÎwU x Aÿ‡K	ሺ5,0ሻ we› ỳ‡Z †Q` K‡i‡Q| 
(iiሻ	ݔ		- A‡ÿi wb‡P †jLwPÎwUi †Kvb Aw¯ÍZ¡ †bB| 
(iii) ỳBwU mij †iLv cvIqv wM‡q‡Q| 
 

 

iƒcvšÍwiZ dvskb Ges dvsk‡bi †¯‹P : †Kvb dvskb ݕ ൌ ݂ሺݔሻ †K wb¤œwjwLZ Pvi cÖKv‡i iƒcvšÍi Kiv hvq: 
(iሻ			݂ሺݔ ൅ ݄ሻGi †jLwPÎwU †c‡Z n‡j	݂ሺݔሻ	Gi †jLwPÎwU	ݔ	Aÿ eivei	െ݄	cwigvY m‡i hv‡e| 
(iiሻ		݂ሺݔሻ ൅ ݄	Gi †jLwPÎwU †c‡Z n‡j	݂ሺݔሻ	Gi †jLwPÎwU	ݕ	Aÿ eivei	݄	cwigvY m‡i hv‡e| 
(iiiሻ	݂ሺ݄ݔሻ	Gi †jLwPÎwU †c‡Z n‡j݂ሺݔሻ Gi †jLwPÎwU  	ݔ	Aÿ eivei 	ଵ

௛
 ¸Y cÖmvwiZ ev ms‡KvwPZ n‡e| 

(ivሻ	݄݂ሺݔሻ  Gi †jLwPÎwU †c‡Z n‡j  ݂ሺݔሻ Gi †jLwPÎwU 	ݕ	 Aÿ eivei 	݄ ¸Y cÖmvwiZ ev ms‡KvwPZ n‡e| 
 

D`vniY ૚૝: ݕ ൌ ݕ Gi iƒcvšÍwiZ dvskb	ଶݔ ൌ ሺݔ ൅ 3ሻଶ, ݕ ൌ ሺݔ െ 3ሻଶ	dvskb h_vμ‡g	ݔ	Aÿ eivei 3	GKK 
ev‡g ሺݔ	A‡ÿi FYvZ¥K w`‡K ሻ, 3	GKK Wv‡b ሺݔ	A‡ÿi abvZ¥K w`‡K) ’̄vbvšÍwiZ nq| 
 
 
                                                      
 
 
 
 
 
 
D`vniY ૚૞: ݕ ൌ ݕ Gi iƒcvšÍwiZ dvskb	ଶݔ ൌ ଶݔ ൅ 4 I	ݕ ൌ ଶݔ െ 4	h_vμ‡g 4 GKK Dc‡i	I 4 wb‡P 
’̄vbvšÍwiZ nq| 

 
 
 
 
 
 
   
 
 
D`vniY ૚૟:	ݕ ൌ ݕ Gi iƒcvšÍwiZ dvskb	ଶݔ ൌ ଵ

ଶ
ݕ	Ges	ଶݔ ൌ  Aÿ		ݕ	 Aÿ n‡Z m¤úªmvwiZ I ݕ ଶ h_vμ‡gݔ2

n‡Z ms‡KvwPZ|  
 
 
 
 
 
 
 
 

(‐3,0) (0,0) 

ݕ ൌ  ଶݔ ݕ ൌ ሺݔ ൅ 3ሻଶ  ݕ ൌ ሺݔ െ 3ሻଶ 

(3,0) X  X  X 

Y Y Y 

O  O 

(0,0) 

ݕ ൌ ݔଶ 

ݕ ൌ ଶݔ േ 	4  

(0,0) 

(0,4) 

(0,‐4) 

X  X 

Y 
Y 

(0,0) (0,0) 

ݕ ൌ  ଶݔ

ݕ ൌ
1
2
 ଶݔ

ݕ ൌ  ଶݔ2
ݕ ൌ  ଶݔ

X  X 

Y Y 
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D`vniY ૚ૠ:	ݕ ൌ ݕ Gi iƒcvšÍwiZ dvskb	ଶݔ ൌ 2݂ሺݔሻ ൌ   |ଶݔ2
 

 േ1 േ2 േ3 0 ݔ
ݕ ൌ  ଶ 0 1 4 9ݔ
ݕ ൌ  ଶ 0 2 8 18ݔ2

 
 
 
 
 
 
 
 
 wÎ‡KvYwgwZK dvsk‡bi ch©vq 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 
 sin   ,dvsk‡bi Gi ch©vq wbY©q Ki‡Z cvi‡eb ݔ
 cos  ,dvsk‡bi Gi ch©vq wbY©q Ki‡Z cvi‡eb ݔ
 tan  | dvsk‡bi Gi ch©vq wbY©q Ki‡Z cvi‡eb ݔ

 

gyL¨ kã  wÎ‡KvYwgwZK dvsk‡bi ch©vq 
 

 
 g~jcvV-  

wÎ‡KvYwgwZK dvsk‡bi ch©vq: †Kvb dvskb ݂ሺݔሻ	hw` Giƒcfv‡e we`¨gvb _v‡K †hb,  

݂ሺݔሻ ൌ ݂ሺݔ ൅ ܽሻ ൌ ݂ሺ2ܽ ൅  |(me©wb¤œ gvb) n‡e	ሻ , Zvn‡j dvskbwUi ch©vq ܽݔ
wÎ‡KvYwgwZK dvskb¸‡jvi ch©vq dvskb| 
†`Lv hvq, 
sinሺ2ߨ ൅ ሻݔ ൌ sinሺ4ߨ ൅ ሻݔ ൌ sinሺ6ߨ ൅ ሻݔ ൌ ⋯ ൌ sinݔ 
cosሺ2ߨ ൅ ሻݔ ൌ cosሺ4ߨ ൅ ሻݔ ൌ cosሺ6ߨ ൅ ሻݔ ൌ ⋯ ൌ cosݔ 
cosecሺ2ߨ ൅ ሻݔ ൌ cosecሺ4ߨ ൅ ሻݔ ൌ cosecሺ6ߨ ൅ ሻݔ ൌ ⋯ ൌ cosecݔ 
secሺ2ߨ ൅ ሻݔ ൌ secሺ4ߨ ൅ ሻݔ ൌ secሺ6ߨ ൅ ሻݔ ൌ ⋯ ൌ secݔ 
tanሺߨ ൅ ሻݔ ൌ tanሺ2ߨ ൅ ሻݔ ൌ tanሺ3ߨ ൅ ሻݔ ൌ ⋯ ൌ tanݔ 
cotሺߨ ൅ ሻݔ ൌ cotሺ2ߨ ൅ ሻݔ ൌ cotሺ3ߨ ൅ ሻݔ ൌ ⋯ ൌ cotݔ 
sinݔ, cosݔ, cosecݔ, secݔ	Gi ch©vq  2ߨ 
tanݔ, cotݔ	 Gi ch©vq 	ߨ 
 

D`vniY ૚:  cos3ݔ, sin2ݔ Gi ch©vq wbY©q Kiæb| 
mgvavb: cos3ݔ ൌ cosሺ2ߨ ൅ ሻݔ3 ൌ cos	ሺ4ߨ ൅  ሻݔ3
 ൌ cos3 ቀ

ଶగ

ଷ
൅ ቁݔ ൌ cos3	ሺ

ସగ

ଷ
൅ ሻ ൌݔ cos3 ቀ

ଶగ

ଷ
൅ ቁݔ ൌ cos3	ሺ2.

ଶగ

ଷ
൅  ሻݔ

cvV 2.4 

(0,0) 

ݕ ൌ  ଶݔ2
ݕ ൌ  ଶݔ

X 

Y 
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 ∴ cos3ݔ Gi ch©vq  ଶగ
ଷ

   ev 120° 
Gevi,	sinሺ2ߨ ൅ ሻݔ2 ൌ sin	ሺ4ߨ ൅  ሻݔ2
sin 2ሺߨ ൅ ሻݔ ൌ sin2	ሺ2ߨ ൅  ሻݔ
sin2ݔ Gi ch©vq ߨ ev 180° 
 

 
 cv‡VvËi g~j¨vqb 2.4- 

1. ݂ሺݔሻ ൌ
௫

ଵିଶ௫
 Gi wecixZ dvskb †KvbwU? 

(K) gሺxሻൌ	
ଵିଶ௫

௫
  (L)	gሺxሻൌ	ଵାଶ௫

௫
 (M) gሺxሻൌ

௫

ଵିଶ௫
	  (N)	gሺxሻൌ ௫

ଵାଶ௫
	 

2. hw` ݂: ܺ → ܺ Ges ݂ሺݔሻ ൌ ଵ

௫
  †hLv‡b ݔ n‡jv Ak~b¨ ev Í̄e msL¨v Zvn‡j ݂ሺݔሻ †KvbwU?  

(K) GK-GK (L) mvwe©K  (M) GK-GK bq (N)	mvwe©K bq 
3. ݂: ܴ → ܴ Ges ݂ሺݔሻ ൌ ଶݔ ൅ 1 n‡j ݂ିଵሺ17ሻ Gi gvb wb‡Pi †KvbwU? 

 (K) ሼ4, െ4ሽ (L)	ሼെ3,3ሽ (M) ∅ (N)	ሼ4, െ5ሽ 
4. ݂ሺݔሻ ൌ

ଵ

√ଵି௫మ
 Ges ݃ሺݔሻ ൌ ௫

√ଵା௫మ
		n‡j, ሺ݂݃݋ሻሺݔሻ Gi gvb wb‡Pi †KvbwU? 

 

(K) 1 (L)	0 (M) 
ଵ

√ଵା௫మ
 (N)	√1 ൅  ଶݔ

5. ݂: ܴ → ܴ Ges ݂ሺݔሻ ൌ ݔ5 െ 3 n‡j ݂ିଵሺ3ሻ Gi gvb wb‡Pi †KvbwU? 
 (K) 10 (L)െ10 (M) 

଺

ହ
 (N)	ହ

଺
 

6. ݂ሺݔሻ ൌ  ?dvskbwUi †Wv‡gb KZ ݔ√
(K) ሾ0,∞ሻ (L) ሺ0, െ2ሿ M) ሾ0, െ2ሿ (N)	ሺ∞,∞ሻ 

7. ݂ሺݔሻ ൌ ଶݔ√ െ ݔ5 ൅ 6 n‡j  ݂ሺݔሻ	Gi  †Wv‡gb †KvbwU? 
(K) ሾ2,3ሿ (L)ሾെ3,െ2ሿ M) ܴ െ ሾെ3,െ2ሿ (N)	ܴ െ ሾ2,3ሿ 
hw` ݂: ܺ → ܺ Ges	 ݂ሺݔሻ ൌ 1

ݔ
  n‡j ሺ8	I	9ሻ bs cÖ‡kœi DËi w`b Ñ 

8.  ݂ሺݔሻ dvskbwUi  †Wv‡gb KZ? 
(K) ܴ (L) ܴ െ ሼ1ሽ M) ܴ െ ሼെ1ሽ (N)	ܴ െ ሼ0ሽ	 

9. ݂ሺݔሻ dvskbwUi †iÄ KZ? 
(K) )	ܴ െ ሼ0ሽ (L) ܴ െ ሼ1ሽ M) ܴ െ ሼെ1ሽ (N)	ܴ	

10. ݂ሺݔሻ ൌ  ?dvskbwUi  †Wv‡gb KZ  ݔଵି݊݅ݏ
(K) )	ሺെ∞,∞ሻ (L) ቂെ గ

ଶ
,
గ

ଶ
ቃ (M) ሾെ1,1ሿ (N	ሻ	ܴ	

ݕ .11 ൌ   ?Gi †jLwPÎ †KvbwU |ݔ|
 
 
(K)      (L)  
 
 
 
 
M)       (N)	 
 
 

12. 			݂ሺݔሻ ൌ ହ௫ାଷ

ସ௫ିହ
		n‡j ݂ିଵሺݔሻGi gvb †KvbwU? 

O X′  X 

Y 

Y′ 

O X′  X 

Y 

Y′ 

O X′  X 

Y 

Y′ 

O X′  X 

Y 

Y′ 
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(K) ସ௫ିଷ
ହ௫ାସ

 (L)	ସ௫ିହ
ହ௫ାଷ

 (M) 
ହ௫ିଷ

ସ௫ାହ
 (N)	ହ௫ାଷ

ସ௫ିହ
		 

13. ሺ݅ሻ	݂ሺݔሻ ൌ
ଶ௫ିଽ

௫ାଵ
 n‡j fሺ4ሻ, ݂ ቀଵ

ଶ
ቁ , ݂ሺ0ሻwbY©q Kiæb| 

ܣ (݅݅) ൌ ሼെ2,െ1,0,1,3ሽ	Ges ݂ሺݔሻ ൌ ଶݔ ൅ ݔ ൅ 1 Øviv dvskbwU msÁvwqZ n‡j dvskbwUi †iÄ wbb©q 
Kiæb| 
ሺ݅݅݅ሻܵ ൌ ሼെ2,5ሽ Ges ݂: ܵ → ܴ	dvskbwU 	݂ሺݔሻ ൌ ,ଶ  Øviv msÁvwqZ| ݂ሺ2ሻݔ2 ݂ሺ6ሻ	Ges ݂ሺܵ െ 3ሻ wbY©q 
Kiæb| 

14.  wb¤œiƒc fv‡e ewY©Z dvsk‡bi †Wv‡gb Ges †iÄ wbY©q Kiæb|  
(݅) ݂ሺݔሻ ൌ ݔ3 ൅ 5  (݅݅)	݂ሺݔሻ ൌ

ଶ௫ାଵ

௫ିଶ
  (݅݅݅)	݂ሺݔሻ ൌ

௫ିଷ

ଶ௫ାଵ
ሻݔሺ݂	(ݒ݅)  ൌ

௫మିଽ

௫ିଷ
 

ሻݔሺ݂  (ݒ) ൌ ݔ√ ൅ 3 

15. ݂ሺݔሻ ൌ ൝
ݔ3 െ 1, ݔ ൐ 3

ଶݔ െ 2,െ2 ൑ ݔ ൑ 3
ݔ2 ൅ 3, ݔ ൏ െ2

  n‡j ݂ሺ2ሻ, ݂ሺ4ሻ	, ݂ሺെ1ሻ Ges ݂ሺെ2ሻ  wbY©q Kiæb| 

16. ݂: ܴ → ܴ, ݂ሺݔሻ ൌ ଷݔ ൅4  n‡j †`Lvb †h, dvskbwU	GK-GK Ges mvwe©K| 	݂െ1ሺݔሻ wbY©q Kiæb| 
17. ݂: ܴ → ܴ	Ges	݃: ܴ → ܴ	†K h_vμ‡g	݂ሺݔሻ ൌ ݔ2 ൅ 1		Ges	݃ሺݔሻ ൌ ଶݔ െ 2			Øviv msÁvwqZ Kiv 

n‡jv|	ሺ݂݃݋ሻሺ2ሻ  wbY©q Kiæb| 
18. ݂: ܴ → ܴ, ݂ሺݔሻ ൌ ݔ2 െ 3 dvskbwU GK-GK Ges mvwe©K wKbv KviYmn D‡jøL Kiæb| GK-GK Ges mvwe©K 

n‡j Gi wecixZ dvskb wbY©q Kiæb| 
 
m„Rbkxj cÖkœ: 
19. hw` ݂: ሼݔ ∈ ܴ, ݔ ൒ 0ሽ Ges nq  

(K) Gi †iÄ wbY©q Kiæb| 
(L) Gi gvb wbY©q Kiæb| 
(M) Gi †jLwPÎ †_‡K Gi †jLwPÎ A¼b Kiæb| 

20. ݂ሺݔሻ ൌ െ2௫: ሼݔ ∈ ܴሽ GKwU m~PKxq dvskbÑ 
(K) m~PKxq dvskb I jMvwi`wgK dvsk‡bi cv_©K¨ wbY©q Kiæb| 
(L) ݂ሺݔሻ ൌ െ2௫ dvsk‡bi †Wv‡gb Ges †iÄ wbY©q Kiæb| 
(M) ݂ሺݔሻ ൌ െ2௫ Gi †jLwPÎ †¯‹P Kiæb| 
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e¨envwiK 

 

cvVwfwËK D‡Ïk¨ 

GB cvV †k‡l Avcwb- 

 wewfbœ dvsk‡bi †jLwPÎ A¼b Ki‡Z cvi‡eb | 

 †jLwP‡Îi ˆewkó¨ m¤̂‡Ü wjL‡Z I e¨envwiK cÖ‡qvM Ki‡Z cvi‡eb| 

    

gyL¨ kã  Ašq̂, dvskb, †Wv‡gb, †iÄ  

 

 

 g~jcvV-  

 

ciggvb dvsk‡bi †jLwPÎ A¼b 

mgm¨v bs-1  
ZvwiLt 

mgm¨v:  y = ƒ(x) = | 2x – 1 |  Gi †jLwPÎ A¼b K‡i Zvi ˆewkó¨ wbY©q Ki‡Z n‡e| 

mgvavb: ZË¡ (Theory)- y = | 2x – 1 |, x∈R  

Kvh©c×wZi ch©vqµwgK aviv: 

1. cÖ_‡g GKwU cwi®‹vi QK KvMR wb‡Z n‡e| QK-KvM‡Ri ¶z ª̀ eM©‡¶Î¸wj mylg n‡Z n‡e| bZzev †jLwPÎ ï× 

n‡e bv| 

2. QK KvM‡R ݔóݔ I yóy †iLvØq A¼b Kiæb| O †K g~jwe› ỳ, xóx †K x- A¶ I yóy- †K y- A¶ aiæb| 

eM©‡¶‡Îi cÖwZ evûi ˆ`N©̈  2 GKK aiæb| 

3. y = | 2x – 1 | dvskbwU‡Z x- Gi wewfbœ ev Í̄e gvb ewm‡q y- Gi Abyiƒc gvb wbY©q Kiæb| Zv QKvKv‡i 

†`Lv‡bv n‡jv| 2bs kZ©g‡Z (x, y) we› ỳ¸wj QK KvM‡R ewm‡q †cwÝj Øviv we› ỳ¸wj †hvM Kiæb | Zvn‡j 

dvskbwUi †jLwPÎ cvIqv hv‡e| 

x 0 1 2 3 –1 –2 –3 1
2  

y 1 1 3 5 3 5 7 0 
 

 

 

 

cvV 2.5 
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 mgm¨v bs-2  
ZvwiLt 

mgm¨v:  y = ƒ(x) = | x + 1 | - Gi †jLwPÎ A¼b Kiæb | 

mgvavb: ZË¡-  y = | x +1 |, x∈R 

Kvh©c×wZi ch©vqµwgK avc 

1. cÖ_‡g GKwU QK KvMR wb‡Z n‡e| QK KvM‡Ri ¶z ª̀ eM©‡¶Î¸wj mylg n‡Z n‡e| 

2. QK KvM‡R xóx I yóy ci¯úi‡Qw` ỳwU j¤̂ †iLv A¼b Kiæb | O †K g~jwe› ỳ, xóx †K x A¶ I yóy †K y-
A¶ aiæb| eM©‡¶‡Îi cÖwZevûi ˆ`N©̈   0.2 GKK aiæb| 

3. y = |x+1| dvskbwU‡Z x- Gi wewfbœ ev Í̄e gv‡bi Rb¨ y- Gi Abyiƒc gvb wbY©q Kiæb| Zv‡`i‡K QKvKv‡i 

†`Lv‡bv n‡jv| GLb x I y -Gi gvb QK KvM‡R ’̄vcb Kiæb Ges my² †cÖwÝj Øviv we› ỳ¸wj †hvM Kiæb | 

Zvn‡j dvskbwU †jLwPÎ cvIqv hv‡e| 

 

x 0 –1 –2 –3 1 2 
y 1 0 1 2 2 3 

 

 

ˆewkó¨: 

(i)  dvskbwUi Xvj = 1 ev, –1,  AZGe  tan–1(1) = 45° ev tan–1 (–1) = 135°.  
 A_©vr †jLwPÎwU x- A‡¶i abvZ¥K w`‡Ki mv‡_ h_vµ‡g 45° I 135° †Kv‡Y AvYZ| 

(ii)  x- Gi mKj ev Í̄e gv‡bi Rb¨ y- Gi me©̀ v abvZ¥K gvb cvIqv hv‡e| myZivs dvskbwUi †Wv‡gb =R Ges 

†iÄ  

[ 0,∞)| 

 

mgm¨v bs-3  
ZvwiLt 

mgm¨v:  y= ƒ(x) = 
|x–1|
x–1    dvsk‡bi †jLwPÎ A¼b Kiæb | 

mgvavb: ZË¡ (Theory)- y = ƒ(x) = 


x–1

x–1 ‚     x – 1>0

–(x–1)
x–1 ‚     x–1<0

  

   ev,   f(x)= 


1
–1‚    

x>1
x<1   

Kvh©c×wZi ch©vqµwgK avc 

1. cÖ_‡g GKwU cwi®‹vi QK KvMR wbb| QK KvM‡Ri ¶z ª̀ eM©‡¶Î¸wj mylg n‡Z n‡e| 
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2. QK KvM‡R xóx I yóy ỳwU ci¯úi‡Q`x mij‡iLv A¼b Kiæb | O †K g~jwe› ỳ, xóx I yóy †K h_vµ‡g x I 

y A¶ aiæb| eM©‡¶‡Îi cÖwZevûi ˆ`N©̈  0.2 GKK aiæb| 

3. x- Gi mKj ev Í̄e gv‡bi Rb¨ y- Gi gvb ïaygvÎ 1 I –1 cvIqv hv‡e| wb‡¤œ QKvKv‡i KZK¸wj we› ỳ wbb| 

Ges Zv 2bs kZ©g‡Z QK KvM‡R ’̄vcb Kiæb| †cwÝj Øviv we› ỳ¸wj †hvM Ki‡jB wb‡Y©q †jLwPÎ cvIqv 

hv‡e| Z‡e x=1- Gi Rb¨ y Gi gvb cvIqv hv‡e bv, KviY D³ we› ỳ‡Z dvskbwU AmsÁvwqZ| 

 

x 0 0 2 –2 2 3 
y 1 –1 1 1 –1 1 

 

 

eûc`x dvskb 

msÁv: hw` n c~Y© msL¨v nq Ges ao, a1, a2............an ev Í̄e ev RwUj msL¨v nq Z‡e- 

 ƒ(x) = ao+a1x+a2x2+- - - - - - - +axxn
 †K x Gi †cÖw¶‡Z eûc`x ejv nq| 

 n †K GB eûc`xi gvÎv ev NvZ ejv nq| 

1. ax2+bx+c, a ≠ 0  wØNvZ eûc`x 

2. x2+2x+2   wØNvZ eûc`x 

3. x(x–1)(x+3)   wÎNvZ eûc`x 

4. x4+4x+4   PZzN©vZ eûc`x BZ¨vw` 

 

mgm¨v bs-4  
ZvwiLt 

mgm¨v: y = 3x+4- Gi †jLwPÎ A¼b Kiæb Ges Gi ˆewkó¨ wjLyb| 

mgvavb: ZË¡ (Theory)-  y = 3x+4,     x ∈R  

Kvh©c×wZi ch©vqµwgK avc 

1. cÖ_‡g GKwU cwi®‹vi QK KvMR wb‡Z n‡e hvi ¶z ª̀ eM©‡¶Î¸wj mylg| 

2. mij‡iLvi †¶‡Î ỳwU we› ỳ ms‡hvM Ki‡jB Zvi †jLwPÎ cvIqv hv‡e| x = 0 emv‡j, y = 4 nq| myZivs (0, 4) 
GKwU we› ỳ| Avevi, x = –1 emv‡j, y =1 nq| myZivs (–1, 1) Aci GKwU we› ỳ| 

3. xóx I yóy †K h_vµ‡g x I y A¶‡iLv Ges O †K g~jwe› ỳ aiæb| Dfq A¶ eivei eM©‡¶‡Îi cÖwZevûi 

ˆ`N©̈  0.2 GKK a‡i QK KvM‡R we› ỳ ỳwU emvb Ges †hvM Kiæb | GB ms‡hvM †iLvB wb‡Y©q †jLwPÎ | 

x y 
0 4 

–1 1  
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mgm¨v bs-5  
ZvwiLt 

mgm¨v: 3x–2y = 6 Gi †jLwPÎ A¼b Kiæb| 

mgvavb: ZË¡ (Theory)- 3x–2y=6,     x ∈R  

 

Kvh©c×wZi ch©vqµwgK avc 

1. cÖ_‡g GKwU cwi®‹vi QK KvMR wbb hvi eM©‡¶Î¸wj mylg| 

2. mij‡iLvi †jLwPÎ A¼‡bi †¶‡Î ỳwU we› ỳ wbY©q Kiæb| x = 0 emv‡j, y = –3| myZivs (0, –3) mij‡iLvi 

Dci GKwU we› ỳ| Avevi, y = 0 emv‡j, x = 2; myZivs (2, 0) mij‡iLvi Dci Aci GKwU we› ỳ| 

3. xóx I yóy †K h_vµ‡g x I y A¶ Ges O †K g~jwe› ỳ aiæb| Dfq A¶ eivei eM©‡¶‡Îi cÖwZ evûi ˆ`N©̈  

0.2 GKK a‡i we› ỳ ỳwU QK KvM‡R ’̄vcb K‡i ms‡hvM Kiæb | BnvB wb‡Y©q †jLwPÎ| 

 

 

 

eûc`x dvskb bq t x , ax, ex, logx  
eûc`x dvsk‡bi †jLwPÎ 

mgm¨v bs-6  
ZvwiLt 

mgm¨v:  y = x2- Gi †jLwPÎ A¼b K‡i ˆewkó¨ Av‡jvPbv Kiæb | 

mgvavb: ZË¡-    y = x2, x∈R  

Kvh©c×wZi ch©vqµwgK avc 

1. mylg eM©‡¶Î wewkó GKwU QK KvMR wb‡Z n‡e| 
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2. O †K g~jwe› ỳ a‡i Zvi ga¨w`‡q x I y A¶ A¼b Ki‡Z n‡e| 

3. x- Gi wewfbœ gv‡bi Rb¨ y- Gi wewfbœ gvb wbY©q Ki‡Z n‡e| 

x –2 –1.5 –1 –0.5 0 0.5 1 1.5 2 
y 4 2.25 1 0.25 0 0.25 1 2.25 4  

4. eM©‡¶‡Îi cÖwZ evûi ˆ`N©̈  0.2 GKK a‡i 3 bs G cÖvß we› ỳ¸wj QK-KvM‡R ewm‡q we› ỳ¸wj †hvM Kiæb | 

BnvB wb‡Y©q †jLwPÎ| 

 

 

mgm¨v bs-7  
ZvwiLt 

mgm¨v: y = x2–4x+6 Gi †jLwPÎ A¼b K‡i ˆewkó¨ Av‡jvPbv Kiæb | 

mgvavb: ZË¡-  y = x2–4x+6, x∈R  

Kvh©c×wZi ch©vqµwgK avc 

1. y = x2–4x+6 dvskbwUi m‡e©v”P NvZ ỳB| myZivs GwU GKwU cive„Ë‡K wb‡ ©̀k Ki‡e| GwUi x-Gi mgwb¦Z 

c`¸wj wb‡q GKwU eM©vKvi ivwk ˆZix Ki‡Z n‡e Ges Ab¨ ivwk¸wj †hvM ev we‡qvM wPý w`‡q †i‡L w`‡Z 

n‡e| A_©vr y = x2–4x+4+2 = (x–2)2 +2  

2. †h‡nZz (x–2)2≥0 †m‡nZz dvskbwUi me©wbæ gvb n‡e 2 Ges wbw ©̀ó †Kvb m‡e©v”P gvb cvIqv hv‡e bv| 

3. x- Gi wewfbœ gv‡bi Rb¨ y- Gi wewfbœ gvb wbY©q Kiæb | 

x –4 –3 –2 –1 0 1 2 3 4 5 
y 38 27 18 11 6 3 2 3 6 11  

4. x- A¶ eivei eM©‡¶‡Îi cÖwZevûi ˆ`N©̈  0.5 GKK Ges y- A¶ eivei eM©‡¶‡Îi cÖwZevûi ˆ`N©̈  0.1 GKK 

a‡i 3 bs cÖvß gvb¸wj ewm‡q †hvM Kiæb | †hvMdjwU wb‡Y©q †jLwPÎ| 
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mgm¨v bs-8  
ZvwiLt 

mgm¨v: y = x(x–1) (x+3) dvsk‡bi †jLwPÎ A¼b Kiæb | 

mgvavb: ZË¡- y = x(x–1) (x+3), x∈R  

Kvh©c×wZi ch©vqµwgK avc 

1. mylg eM©‡¶‡Îwewkó GKwU QK KvMR wbb| 

2. O †K g~jwe› ỳ a‡i xóx I yóy A¶Øq A¼b Kiæb | 

3. x- Gi wewfbœ gv‡bi Rb¨ y- Gi gvb wbY©q Kiæb | 

x –3.5 –3 –2.5 –2 –1 –.5 0 0.5 1 1.5 2 2.5 
y –7.875 0 4.375 6 4 1.875 0 –

0.875 
0 3.375 10 20.62 

4. x I y Gi Dfq A¶ eivei eM©‡¶‡Îi ¶z ª̀ Pvi evû mgvb GK GKK a‡i 3bs Gi cÖvß we› ỳ¸‡jv cÖwZ ’̄vcb 

Kiæb |  

5. we› ỳ¸‡jv mvejxj fv‡e ms‡hvM Kiæb | BnvB wb‡Y©q †jLwPÎ| 

 

 
 
m~PK dvsk‡bi †jLwPÎ A¼b  

mgm¨v bs-9  
ZvwiLt 

mgm¨v: ex
 dvsk‡bi Gi †jLwPÎ A¼b Kiæb | 

mgvavb: ZË¡ (Theory)-  y = ex, x∈R  

Kvh©c×wZi ch©vqµwgK avc  

1. mylg eM©‡¶Î wewkó GKwU QK KvMR wbb| 

2. O †K g~jwe› ỳ a‡i Gi ga¨ w`‡q x I y A¶ †iLv A¼b Kiæb | 

3. x Gi wewfbœ gv‡bi Rb¨ y- Gi wewfbœ gvb wbY©h Kiæb | [K¨vjKz‡jU‡ii mvnv‡h¨ ] 

x –1 –0.5 0 0.5 1 1.5 
y 0.37 0.61 1 1.65 2.72 4.48  
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4. x- A¶ eivei eM©‡¶‡Îi cÖwZevûi ˆ`N©̈  0.1 GKK a‡i Ges y A¶ eivei eM©‡¶‡Îi cÖwZevûi ˆ`N©̈  0.2 

GKK a‡i (3) bs G cÖvß we› ỳ¸wj ’̄vcb Kiæb Ges we› ỳ¸wji ms‡hvM †iLvB wb‡Y©q †jLwPÎ| 

 

 

 

mgm¨v bs-10  
ZvwiLt 

mgm¨v:  e–x
 Gi †jL A¼b K‡i Gi ˆewkó¨ Av‡jvPbv Kiæb | 

mgvavb: ZË¡-  (Theory) t y = e–x, x ∈R  

Kvh©c×wZi ch©vqµwgK avc 

1. GKwU QK KvMR wbb hvi eM©‡¶Î¸wj mylg|  

2. O †K g~jwe› ỳ a‡i O Gi ga¨ w`‡q x I y A¶ †iLv A¼b Kiæb | 

3. x- Gi wewfbœ gv‡bi Rb¨ y- Gi Abyiƒc gvb wbY©q Kiæb | 

c×wZ: K¨vjKz‡jU‡ii mvnv‡h¨- 

 x = 1- GB GKwU gv‡bi Rb¨ †`Lv‡bv n‡jv- 

 AC     1    SHIFT/INV   ln   =    2.72  (Avmbœ) 

 

x –1 – 0.5 0 0.5 1.0 1.5 2 
y 2.72 1.65 1 0.61 0.37 0.22 0.14  

4. x- A¶ eivei cÖwZevûi ˆ`N©̈  0.1 GKK Ges y- A¶ eivei 0.2 GKK a‡i Dc‡iv³ we› ỳ¸wj ewm‡q †hvM 

Kiæb| BnvB wb‡Y©q †jLwPÎ| 

 

†jLwP‡Îi we‡kl ch©v‡jvPbv: 

1. x Gi mmxg gv‡bi Rb¨ e–x
 KLbI k~b¨ nq bv| 

2. †jLwPÎwU KLbI x- A¶‡K AwZµg K‡i bx‡P hvq bv| 
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3. x = 0 n‡j †jLwPÎwU y – A¶‡K †Q` K‡i| 

4. x Gi gvb hZB evo‡e †jLwPÎwU x- A‡¶i ZZB wbKUeZx© n‡e| 

5. †jLwPÎwU x A¶ ev y- A¶ mv‡c‡¶ cÖwZmg bq| 

 

m¤¢ve¨ †gŠwLK cÖkœ 

1. e Gi gvb KZ? 

2. e Gi †iÄ wK? 

3. e Gi †Wv‡gb KZ? 

4. ex
 Gi †jLwP‡Î x- A¶ I y- A‡¶i mv‡c‡¶ cÖwZmg wKbv? 

5. †jLwPÎwU KLbI x- A¶‡K AwZµg K‡i wKbv? 

 

†jLwP‡Îi cÖ‡qvM 

1. A_©bxwZ, e¨emv kv‡ ¿̄ A‡_©i Pvwn`v I mieiv‡ni wnmve wbKv‡mi Ae ’̄v GB †jL wP‡Îi gva¨‡g cÖKvk Kiv 

hvq| 

2. wPwKrmv kv‡ ¿̄, imvqb weÁvb, c`v_© weÁvb, cÖ‡KŠkj we`¨vq, mgvR Kj¨vY, mgvR weÁv‡b GB †jLwPÎ 

e¨envi n‡q _v‡K| 

 

jM-dvskb 

mgm¨v bs-11  
ZvwiLt 

mgm¨v: y = log10x Gi †jLwPÎ A¼b Kiæb (x me©̀ v ev Í̄e I abvZ¥K) 

mgvavb: ZË-  y = log10x,     x>0  

mgvavb: Kvh©c×wZi ch©vqµwgK avc 

1. GKwU QK KvMR wbb hvi eM©‡¶Î¸‡jv mylg| 

2. O we› ỳ‡K g~j we› ỳ a‡i x´ox I yóy A¶‡iLv A¼b Kiæb| 

3. x Gi wfbœ wfbœ gv‡bi Rb¨ mvBw›UwdK K¨vjKz‡jU‡ii mvnv‡h¨ y Gi wewfbœ gvb cvIqv hv‡e| 

4. x Gi GKwU gv‡bi †cÖw¶‡Z y Gi GKwU gvb ewm‡q †jLwPÎ A¼‡bi we› ỳ¸wj cvIqv hv‡e| x Gi wewfbœ 

gv‡bi Rb¨ y Gi wewfbœ gvb K¨vjKzUv‡ii mvnv‡h¨ wbY©q Kiæb| 

 

x 0.1 0.3 0.5 0.8 1 1.1 1.3 1.5 1.8 2 2.3 2.5 2.8 3.0 
y –1 –0.5 –0.3 0.22 0 0.41 0.11 0.18 0.25 0.3 0.37 0.39 0.45 0.48 

5. x A¶ eivei eM©‡¶‡Îi cÖwZevûi ˆ`N©̈  0.1 GKK Ges y- A¶ eivei eM©‡¶‡Îi cÖwZevûi ˆ`N©̈  0.05 GKK 

a‡i 3bs G cÖvß gvb¸wj ewm‡q †hvM Kiæb| †hvMdj wb‡Y©q †jLwPÎ n‡e| 
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mgm¨v bs-12  
ZvwiLt 

mgm¨v:  | logx | - Gi †jLwPÎ A¼b K‡i Gi ˆewkó¨ Av‡jvPbv Kiæb| 

mgvavb: ZË¡- y = | logx |,    x>0  

Kvh©c×wZi ch©vqµwgK avc 

1. mylg eM©‡¶Î wewkó GKwU QK KvMR wbb| 

2. O †K g~j we› ỳ a‡i Zvi ga¨ w`‡q x I y A¶ A¼b Kiæb| 

3. x Gi abvZ¥K wewfbœ gv‡bi Rb¨ y Gi wewfbœ gvb wbY©q Kiæb| [K¨vjKz‡jU‡ii mvnv‡h¨ ] 

x 0.1 0.3 0.5 0.8 1 1.3 1.5 1.8 2 2.3 2.5 2.8 3 
y 2.30 1.20 0.69 0.22 0 0.26 0.41 0.59 0.69 0.83 0.92 1.03 1.1  

4. x I y A¶ eivei eM©‡¶‡Îi cÖwZevûi ˆ`N©̈  0.1 GKK a‡i 3bs G cÖvß gvb¸wj ewm‡q †hvM Kiæb| †hvMdj 

wb‡Y©q †jLwPÎ n‡e| 

 

 

we‡kl ch©v‡jvPbv: 

1. x Gi gvb KLbI FYvZ¥K n‡Z cv‡i bv| ZvB †jLwPÎwU y- A‡¶i evg cv‡k© hv‡e bv| 

2. Gi ci x Gi gvb evovi mv‡_ mv‡_ y Gi gvbI evo‡e| 

 

e„Ëxq dvsk‡bi †jLwPÎ 

mgm¨v bs-13  
ZvwiLt 

mgm¨v: sin 2x- Gi †jLwPÎ A¼b K‡i ˆewkó¨ Av‡jvPbv Ki| 

mgvavb: ZË¡-  y = sin2x, –π≤x≤π  

Kvh©c×wZi ch©vqµwgK avc 

1. Ggb GKwU QK KvMR wbb hvi eM©‡¶Î¸wj mylg| 

2. O †K g~jwe› ỳ a‡i QK-KvM‡R (Graph–paper) x I y A¶ A¼b Kiæb| 

3. x- Gi wewfbœ gv‡bi Rb¨ y- Gi Abyiƒc gvb wbY©q Kiæb| 

x –180° –150° –135° –120° –105° –90° –75° –60° –45° –30° 
y 0 0.87 1 0.87 0.5 0 –0.5 –0.87 –1 –0.87 

 

0° 30° 45° 60° 75° 90° 105° 120° 135° 150° 180° 
0 0.87 1 0.87 0.5 0 –0.5 –0.87 –1 –0.87 0  

4. x A¶ eivei eM©‡¶‡Îi cÖwZevûi ˆ`N©̈  6° Ges y- A¶ eivei eM©‡¶‡Îi cÖwZevûi ˆ`N©̈  0.1 GKK a‡i 

we› ỳ¸wj ewm‡q †hvM Kiæb| BnvB wb‡Y©q †jLwPÎ| 

 



I‡cb ¯‹zj GBPGmwm †cÖvMÖvg 
 

c„ôv 50   evsjv‡`k Db¥y³ wek̂we`¨vjq 

 

 

†j‡Li ˆewkó¨: 

1. GwU GKwU Awew”Qbœ dvskb| 

2. GwU GKwU AhyM¥ dvskb| 

3. GwUi m‡e©v”Pgvb 1 Ges me©wb¤œgvvb  -1 

4. g~jwe› ỳ Ges †h mg Í̄ we› ỳ 

π
2  Gi ¸wYZK †m mKj we› ỳ‡Z x- A¶‡K †jLwU †Q` K‡i| 

5. GB †jLwUi ch©vqKvj 2π 
 

 

mgm¨v bs-14  
ZvwiLt 

mgm¨v:  cosx Gi †jLwPÎ A¼b Kiæb| 

mgvavb: ZË¡ (Theory)-  y = cosx,    
–3π
2   ≤ x ≤ 

3π
2    

Kvh©c×wZi ch©vqµwgK avc 

1. mylg eM©‡¶Îwewkó GKwU QK-KvMR wbb| 

2. O †K g~jwe› ỳ a‡i Gi ga¨ w`‡q x I y A¶ A¼b Kiæb| 

3. x- Gi wewfbœ gv‡bi Rb¨ y- Gi gvb wbY©q Kiæb| 

x –270° –225° –180° –135° –90° –45° 0° 45° 90° 135° 180° 225° 270° 
y 0 –0.71 –1 –0.71 0 0.71 1 0.71 0 –0.71 –1 –0.71 0  

4. x A¶ eivei eM©‡¶‡Îi cÖwZevûi ˆ`N©̈  9° Ges y A¶ eivei eM©‡¶‡Îi cÖwZevûi ˆ`N©̈  0.1 GKK a‡i 3bs 

G cÖvß gvb¸wj QK-KvM‡R ewm‡q †hvM Kiæb| †hvMdj wb‡Y©q †jLwPÎ| 

 

 

 

†j‡Li ˆewkó¨: 

1. †jLwU GKwU Awew”Qbœ dvskb| 

2. GwU hyM¥ dvskb| 



D”PZi MwYZ 1g cÎ  BDwbU `yB 

dvskb I dvsk‡bi †jLwPÎ  c„ôv 51 

3. GwUi m‡e©v”P gvb  1 Ges me©wb¤œ gvb –1.  

4. GwU  

π
2  - Gi we‡Rvo ¸wYZ‡Ki Rb¨ x A¶‡K †Q` Ki‡e| 

5. GB †jLwUi ch©vq Kvj π| 

 

wecixZ e„Ëxq dvskb 

mgm¨v bs-15  
ZvwiLt 

mgm¨v:  cos–1x Gi †jLwPÎ A¼b Kiæb| (g~L¨gvb a‡i) 

mgvavb: ZË¡-  aiæb, y = cos–1x,    x∈R  

Kvh©cÖYvjxi ch©vqµwgK avc 

1. GKwU QK KvMR wbb hvi eM©‡¶Î¸wj mylg| 

2. O †K g~jwe› ỳ a‡i x I y A¶ AvKzb| x A‡¶i w`‡K ¶z ª̀Zg eM©‡¶‡Îi cÖwZevûi ˆ`N©̈  = 0.1 GKK Ges y 

A‡¶i w`K eivei eM©‡¶‡Îi cÖwZevûi ˆ`N©̈  =10° aiæb| 

3. x Gi wewfbœ gvb ewm‡q y Gi Abyl½x gvb wbY©q Kiæb| 

x –1 –0.77 –0.50 0 0.30 0.5 0.77 1 
y 180° 140° 120° 90° 72.5° 60° 40° 0  

 wb‡Y©q c×wZ SHIFT    cos    .77    +/–    =   140°  [cÖvq] 

4. 2-Gi †¯‹j Abyhvqx 3bs cÖvß gvb¸wj QK KvM‡R ewm‡q mvejxjfv‡e †hvM Kiæb| cÖvß eµ‡iLvwU wb‡Y©q 

†jLwPÎ| 

 

†j‡Li ˆewkó¨: 

1. GwU y- A¶‡K 



0‚ 

π
2   we› ỳ‡Z †Q` K‡i| 

2. x- A¶‡K (1, 0) we› ỳ‡Z †Q` K‡i| 

 

mgm¨v bs-16  
ZvwiLt 

mgm¨v:  tan–12x (– x <  )- Gi †jLwPÎ A¼b Kiæb| 

mgvavb: ZË¡-  y = tan–12x, x R  

Kvh©cÖYvjxi ch©vqµwgK avc 

1. Ggb GKwU QK KvMR wbb hvi eM©‡¶Î¸wj mylg| 

2. O †K g~j we› ỳ a‡i x I y A¶ A¼b Kiæb| x A¶ eivei eM©‡¶‡Îi cÖwZevûi ˆ`N©̈  = 0.1 GKK Ges y A¶ 

eivei cÖwZevûi ˆ`N©̈  = 5°  aiæb| 



I‡cb ¯‹zj GBPGmwm †cÖvMÖvg 
 

c„ôv 52   evsjv‡`k Db¥y³ wek̂we`¨vjq 

3. x- Gi wewfbœ gv‡bi Rb¨ y- Gi wewfbœ gvb wbY©q Kiæb| 

 

x –4 –3 –2 –1 –0.5 0 0.5 1.0 2.0 3.0 4.0 
y –83° –81° –76° –63° –45° 0 45° 63° 76° 81° 83° 

 wbY©‡qi c×wZ t SHIFT    tan    4    +/–    ¥    2   = – 0.83  (cÖvq) 

 

4. 2bs Gi D‡jøwLZ †¯‹j Abyhvqx (3)bs Gi cÖkœ gvb¸wj QK KvM‡R ewm‡q we› ỳ¸wj †hvM Kiæb| Drcbœ 

eµ‡iLvB wb‡Y©q †jLwPÎ| 

 

 

†j‡Li ˆewkó¨:  

1. †jLwU g~jwe› ỳ Mvgx| 

2. †jLwU Awew”Qbœ| 

 

 

 

 DËigvjv- 

 

cv‡VvËi g~j¨vqb 2.4 

1. N   2. L  3. K  4. N  5. M  6. K   7. N  
8. N   9. K   10. M  11. L  12. N 

 

 

 

 




