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dvskb I mxgv 

 

f‚wgKv 
AvaywbK MwYZ kv‡ ¿̄i GKwU ¸iæZ¡c~Y© kvLv nj K¨vjKzjvm| K¨vjKzjvm GKwU j¨vwUb kã hvi A_© Ôbywo' 
(pebble)| K¨vjKzjv‡mi mvnv‡h¨ g~jZt `yBwU ¸iæZ¡c~Y© wel‡qi AbymÜvb Kiv nq| GKwU nj †iLvi (Curve) 
XvjyZvi (Slope) A‡_©i AbymÜvb K‡i Zvi gvb wbY©q Kiv Ges AciwU nj †Kvb †iLvi Øviv cwi‡ewôZ ’̄v‡bi 
†ÿÎd‡ji A_© †ei K‡i Zvi gvb wbY©q Kiv| cÖ_‡gv³ wel‡q AšÍiKjb we`¨v (Dfferential Calculus) Ges 
wØZxq wel‡q mgvKjb we`¨v (Integral Calculus)-Gi Av‡jvPbv Kiv n‡q _v‡K|  
GKwU ivwki Dci Ab¨ GKwU ivwki wbf©ikxjZv eySv‡bvi Rb¨ 1673 mv‡j MUd«vBW DBj‡ng wjewbR 
(Gottfried Wilhelm Leibnitz) cÖ_g Ôdvskb' (Function) kãwU e¨envi K‡ib| MwYZ kv‡ ¿̄i cÖ‡Z¨K kvLvq 
we‡kl K‡i K¨vjKzjv‡mi dvsk‡bi e¨envi AZ¨šÍ ¸iæZ¡c~Y©| AšÍiKjb we`¨vi g~j aviYvq Zv AZ¨vwaK 
cÖ‡qvRbxq| Avevi K¨vjKzjv‡mi aviYv Z_v Gi †gŠwjK welqmg~n dvsk‡bi mxgv ’̄ gvb ev mxgvi aviYvi Dci 
wfwË K‡i M‡o D‡V‡Q| d‡j K¨vjKzjv‡mi g~j welqmg~n I Zv‡`i cÖ‡qvMwewa m¤ú‡K© ¯̂”Q aviYv †c‡Z n‡j 
dvskb, mxgv, mxgv m¤úwK©Z m~Î I ZË¡mg~n m¤ú‡K© ¯úó aviYv _v‡KZ n‡e| GB BDwb‡U dvskb I mxgv 
m¤ú‡K© we Í̄vwiZ Av‡jvPbv Kiv n‡q‡Q| 

 

D‡Ïk¨ 
GB BDwbU †k‡l AvcwbÑ 
● dvsk‡bi aviYv e¨vL¨v Ki‡Z cvi‡eb Ges dvskb m¤úwK©Z mgm¨v mgvav‡b `ÿZv AR©b Ki‡eb; 

● †jLwP‡Îi mvnv‡h¨ Awew”Qbœ dvsk‡bi aviYv e¨vL¨v w`‡Z cvi‡eb; 

● D`vniY I †jLwP‡Îi mvnv‡h¨ mxgv e¨vL¨v Kivi `ÿZv AR©b Ki‡eb; 

● GKw`KeZx© mxgv e¨vL¨v Kivi `ÿZv AR©b Ki‡eb; 

● mxgvi †gŠwjK ag©vejx eY©bv I cÖ‡qv‡M `ÿZv AR©b Ki‡eb; 

● Amxg mxgvi aviYv eY©bv I cÖ‡qv‡M `ÿZv AR©b Ki‡eb; 

● 
lim

x→0
  
sinx

n
  , 

lim

x→0
  
e
x
 − 1

x
 , 

lim

x→0
  
ln (1+x)

x
   e¨vL¨v Ki‡Z cvi‡eb| 
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dvsk‡bi msÁv I aviYv  
 

 D‡Ïk¨ 
GB cvV †k‡l AvcwbÑ 
● PjK I aªæe‡Ki msÁv w`‡Z cvi‡eb; 

● dvsk‡bi aviYv e¨vL¨v Ki‡Z cvi‡eb| 

 

 mg Í̄ ivwk‡K Avgiv ỳBfv‡e fvM K‡i _vwK| h_v PjK I aªæeK| dvskb m¤ú‡K© Av‡jvPbvi c~‡e© 
Avmyb Avgiv aªæeK I PjK m¤ú‡K© AewnZ nq| KviY dvsk‡bi aviYv e¨vL¨vi Rb¨ G m¤ú‡K© Ávb Acwinvh©| 

aªæeK (Constant)  
†h cÖZxK MvwYwZK cÖwµqvq cÖ‡qv‡Mi ciI GKB msL¨vm~PK gvb _v‡K Zv‡K aªæeK ejv nq| 1, 2, 3, ....., 

π e¨vZxZ mvaviYZ eY©gvjvi cÖ_g w`‡Ki eY© a, b, c, ......, Ges MÖxK Aÿi α, β, γ.... BZ¨vw` cÖZxK Øviv 
aªæeK m~wPZ nq| 

PjK (Variable) 
†h cÖZxK MvwYwZK cÖwµqvi cÖ‡qv‡Mi ci GKB gv‡b Ae ’̄vb bv K‡i †Kvb wbw ©̀ó GjvKvi ga¨eZx© †h †Kvb 
gvb avi‡Y mÿg Zv‡K PjK ev Pjivwk e‡j| mvaviYZ x, y , z, u, v, w, s, t BZ¨vw` Øviv PjK m~wPZ nq|  

¯̂vaxb PjK (Independent Variable) 
†h PjK Zvi Dci Av‡ivwcZ mKj gvb MÖnY Ki‡Z cv‡i Zv‡K ¯̂vaxb PjK e‡j| †hgb x, y , z, u, v BZ¨vw`|  

Aaxb PjK (Dependent Variable)  
†h Pj‡Ki gvb Aci Pj‡Ki Dci wbf©ikxj Zv‡K Aaxb PjK e‡j| †hgb y = sinx, GLv‡b x Gi gv‡bi Dci 
sinx A_©vr y Gi gvb wbf©ikxj|  

Awew”Qbœ PjK (Continuous Variable)  
hw` PjK x ỳwU cÖ`Ë ivwk a I b Gi ga¨eZx© ev Í̄e msL¨v n‡Z mKj msL¨vm~PK gvb MÖnY Ki‡Z cv‡i Z‡e 
Zv‡K Awew”Qbœ PjK e‡j| a n‡Z b ch©šÍ mKj ev Í̄e msL¨vi †mU‡K PjK x Gi †Wv‡gb e‡j Ges G‡K 
a≤x≤b Øviv cÖKvk Kiv nq| †Wv‡gbwU Dfq cÖv‡šÍ Ave× (close) Ges G‡K [a,b] Øviv cÖKvk Kiv nq| a 
†Wv‡g‡bi AšÍfz©³ bv n‡j Zv‡K a<x≤b Ges b †Wv‡g‡bi AšÍfz©³ bv n‡j Zv‡K a≤x<b Øviv cÖKvk Kiv nq| 
a<x≤b †Wv‡g‡bi evg cÖvšÍ Db¥y³ Ges G‡K (a,b] ØvivI cÖKvk Kiv nq| a≤x<b †Wv‡g‡bi Wvb cÖvšÍ Db¥y³ 
Ges G‡K [a,b) ØvivI cÖKvk Kiv nq| hw` a I b DfqB †Wv‡g‡bi AšÍfz©³ bv nq Z‡e Zv‡K a<x<b Øviv 
cÖKvk Kiv nq| a < x < b †Wv‡gbwUi Dfq w`KB Db¥y³ Ges G‡K (a,b) ØvivI cÖKvk Kiv nq|  

†hgb (5−x)(x+3)  ivwkwU‡Z x GKwU Awew”Qbœ PjK hvi †Wv‡gb −3≤x≤5   

Avevi, 
x+2

7 − x
  Gi †ÿ‡Î x Gi †Wv‡gb −2 ≤ x < 7    
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dvskb (Function) 
msÁv t ỳBwU ev Í̄e PjK x I y  hw` Ggbfv‡e m¤úwK©Z nq †hgb x-Gi †h †Kvb gvb cÖ`v‡bi Rb¨ y  Gi 
Abyiƒc GKwU gvb wbYx©Z nq Z‡e y  †K x Gi dvskb ejv nq|  

Ab¨fv‡e x Gi cÖ`Ë †Wv‡g‡bi Rb¨ x Gi †Kvb dvskb ej‡Z Ggb GKwU ivwk eySvq †h, H †Wv‡g‡b x Gi 
cÖwZwU gv‡bi Rb¨ x Gi GKwU wbw ©̀ó gvb cvIqv hvq|  

mvaviYZ x Gi dvskb‡K f(x), F(x), φ(x), ψ(x) BZ¨vw` cÖZxK Øviv m~wPZ Kiv nq|  

 

ỳBwU ev Í̄e PjK x I y  hw` Ggbfv‡e m¤úwK©Z nq †hgb x-Gi †h †Kvb gvb cÖ`v‡bi Rb¨ y  Gi Abyiƒc 
GKwU gvb wbYx©Z nq Z‡e y  †K x Gi dvskb ejv nq|  

 

D`vniY t 
(1) hw` y  = x2+3x+5 nq Z‡e y , x Gi GKwU dvskb| KviY x-Gi cÖwZwU gv‡bi Rb¨ y  Gi GKwU wbw ©̀ó 
gvb Av‡Q Ges y  Gi gvb m¤ú~Y©iƒ‡c x Gi gv‡bi Dci wbf©ikxj| 

(2) A = πr2 GKwU e„‡Ëi †ÿÎdj| GLv‡b π aªæeK| myZivs A Gi gvb r Gi gv‡bi Dci wbf©ikxj| r Gi 
gv‡bi n«vme„w×‡Z A Gi gv‡bi n«vme„w× NU‡e| myZivs A, r Gi GKwU dvskb|  
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wewfbœ cÖKvi dvskb 

 

 D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● wewfbœ cÖKvi dvskb m¤ú‡K© Ávb AR©b Ki‡eb| 

 

 GKgvb wewkó dvskb (single Valued Function) 

GKwU dvskb ƒ(x) †K GKgvb wewkó dvskb ejv nq, hw` dvsk‡bi AšÍM©Z ¯̂vaxb Pj‡Ki cÖwZwU gv‡bi Rb¨ 

dvskbwUi GKwU gvb _v‡K| †hgb y  = 3x+5,  y  = e
x
 ,  y  = x2 BZ¨vw`|  

Dc‡ii D`vni‡Y x Gi cÖwZwU gv‡bi Rb¨ y  Gi GKwU gvb _v‡K|  

eûgvb wewkó dvskb (Many  Valued Function) 

GKwU dvskb ƒ(x) †K eûgvb wewkó dvskb ejv nq hw` dvsk‡bi AšÍM©Z ¯̂vaxb Pj‡Ki cÖwZwU gv‡bi Rb¨ 
dvskbwUi GKvwaK gvb _v‡K| †hgb y2=x,  y =sin−1x BZ¨vw`|  

cÖ_g D`vni‡Y x Gi cÖwZwU gv‡bi Rb¨ y-Gi ỳBwU gvb cvIqv hvq| d‡j Bnv wØgvb wewkó dvskb Ges wØZxq 
D`vni‡Y x Gi cÖwZwU gv‡bi Rb¨ y-Gi GKvwaK gvb cvIqv hvq| d‡j Bnv GKvwaK gvb wewkó dvskb|  

wecixZ dvskb (Inverse function) 

hw` y   = ƒ(x) Ges x = g(y ) nq A_©vr y   = ƒ{g(y )} nq Z‡e x = g(y ) †K y   =ƒ(x) Gi wecixZ dvskb 
ejv nq|  

aªæeK dvskb (Constant function) 

hw` y  = ƒ(x) dvsk‡bi gvb me©`vB GKwU aªæeK msL¨v ev wbw ©̀ó msL¨v nq Z‡e Zv‡K aªæeK dvskb e‡j| 

†hgb y   = ƒ(x) = 9, GLv‡b x Gi †h †Kvb gv‡bi Rb¨ dvskbwUi gvb wbw ©̀ó|  

eûc`x dvskb (Poly nomial function) 

y   = ƒ(x) = ao+a1x+a2x2+a3x3+-------+anxn, †hLv‡b ao, a1, a2, a3 ------an mK‡j aªæeK Ges n abvÍK 

ev Í̄e msL¨v, GB AvKv‡ii dvskb‡K eûc`x dvskb ejv nq| †hgbÑ y   = ƒ(x) = 3x, GKc`x dvskb 

y   = ƒ(x) = 3x +2 wØc`x dvskb 

y   = ƒ(x) = 3x2+9x+3 wÎc`x dvskb|  

m~PK dvskb (Exponential function) 
e †K wfwË wn‡m‡e MY¨ Ki‡j †h dvsk‡bi m„wó nq Zv‡K m~PK dvskb e‡j| †hgb y   = ƒ(x) = ex. 

y = 2
x
 ,  y  =ax, y  =10

x
 , y  =xx BZ¨vw` mK‡jB m~PK dvsk‡bi D`vniY| 

jMvwi`g dvskb (Logarithomic Function) 

m~PK dvsk‡bi wecixZ dvskb‡K jMvwi`wgK dvskb e‡j| †hgb x = ey  n‡j y   = log
e
x| 
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∴ y   = ƒ(x) = log
e
x jMvwi`g dvskb|  

y = log
x
a, log10x, log cosx BZ¨vw` mK‡j jMvwi`g dvsk‡bi D`vniY|  

e„Ëxq dvskb (Circular function) 

y = ƒ(x) = sinx,  ƒ(x) = cosx,  ƒ(x) = tanx,  ƒ(x) = cotx,  ƒ(x) = secx,  ƒ(x) = cosecx BZ¨vw` dvskb‡K 
e„Ëxq dvskb e‡j|  

wecixZ e„Ëxq dvskb (Inverse Circular function) 

y = ƒ(x) = sin−1x.   y = cos−1x,  y = tan−1x,   y = cot−1x,  y = sec−1x,  y = cosec−1x BZ¨vw` dvskb‡K 
wecixZ e„Ëxq dvskb e‡j|  

e¨³ dvskb (Explicit function) 
†h mg Í̄ dvskb‡K mivmwi ¯̂vaxb Pj‡Ki mvnv‡h¨ cÖKvk Kiv hvq Zv‡K e¨³ dvskb e‡j| G‡K cÖKvk¨ 
dvskbI ejv nq|  

†hgb y = sinx,  y = x3+logx,  y= eaxcosbx BZ¨vw` mK‡j e¨³ dvskb|  

Ae¨³ dvskb (Implicit function) 

‡h mg Í̄ dvskb‡K mivmwi ¯̂vaxb Pj‡Ki mvnv‡h¨ cÖKvk Kiv hvq bv, ỳBwU Pj‡Ki wgkªYiƒ‡c cÖKvk Kiv nq 
Zv‡`i GKwU‡K AciwUi Ae¨³ dvskb e‡j| G‡K AcÖKvk¨ dvskbI ejv nq| 

†hgb  x2+y  2 = a2 

 3x2+2xy  +y  2= a2 BZ¨vw`|  

GLv‡b x I y   PjKØq G‡K Ac‡ii AcÖKvk¨ dvskb|  

AhyM¥ dvskb (Odd function) 
GKwU dvskb‡K AhyM¥ dvskb ejv nq hw` Zvi Pj‡Ki wPý cwieZ©‡bi d‡j dvskbwUi wPý cwieZ©b nq|  

aiæb, ƒ(x) GKwU dvskb| hw` x Gi cwie‡Z© −x emv‡j ƒ(−x) = −ƒ(x) nq Zvn‡j ƒ(x) AhyM¥ dvskb|  

ƒ(x) = sinx n‡j ƒ(−x) = sin(−x) = −sinx = − ƒ(x)  

AZGe, GwU GKwU AhyM¥ dvskb|  

hyM¥ dvskb (Even function) 
hw` Pj‡Ki wP‡ýi cwieZ©‡bi d‡j dvsk‡bi wP‡ýi cwieZ©b bv nq Zvn‡j dvskbwU hyM¥ dvskb|  

‡hgb, ƒ(x) = cosx n‡j ƒ(−x) = cos(−x) = cosx  

GwU GKwU hyM¥ dvskb|  

ch©vqe„Ë dvskb (Periodic function) 

hw` x Gi mKj gv‡bi Rb¨ ƒ(x) = ƒ(x+d) nq, Z‡e dvskb ƒ(x) †K d ch©vq wewkó ch©vqe„Ë dvskb ejv 
nq|  

mKj wÎ‡KvYwgwZK I m~PK dvskb ch©vqe„Ë dvskb| wÎ‡KvYwgwZK dvskb 2π ch©vq wewkó ch©vqe„Ë dvskb| 
m~PKxq dvskb e2πi ch©vq wewkó ch©vqe„Ë dvskb|  
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dvskb m¤úwK©Z wewea mgm¨vi mgvavb 
 

 D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● dvskb m¤úwK©Z mgm¨vi mgvavb Ki‡Z cvi‡eb| 

 

 D`vniY-1t ƒ(x) =4x2+4x−5 n‡j ƒ(1), ƒ(−1), ƒ( )
1

2
 , ƒ(0), ƒ(a) Gi gvb wbY©q Kiæb|  

mgvavb t  ƒ(x) = 4x2+4x−5 
  x Gi cwie‡Z© 1 emv‡j cvB 

  ƒ(1)  = 4.1
2
+4.1 − 5 

   = 4 + 4 − 5 

   = 8 − 5 = 3 

 Abyiƒcfv‡e ƒ(−1) = 4(−1)2 + 4(−1) −5 
   = 4 − 4 − 5 

   = −5 

  ƒ( )
1

2
   = 4. ( )

1

2

2
  + 4( )

1

2
  − 5 

   = 4. 
1

4
  + 4.

1

2
  − 5 

   = 1 + 2 − 5 

   = 3 − 5 = −2 

  ƒ(0) = 4(0)2 + 4(0) − 5 

   = 0 + 0 − 5 

   = −5 

  ƒ(a) = 4.a
2
+4.a−5 

   = 4a
2
 + 4a − 5 

D`vniY 2t ƒ(θ) = sinθ n‡j ƒ(0°), ƒ


π

6
 , ƒ



π

4
 , ƒ



π

2
  Gi gvb wbY©q Kiæb|  

mgvavb t ƒ(θ) = sinθ 
  GLb θ Gi ’̄‡j 0° emv‡j cvB 

  ƒ(0°) = sin0° = 0 

Abyiƒcfv‡e ƒ


π

6
  = sin

π
6
  = 

1

2
  

  ƒ





π

4
  = sin

π
4
  = 

1

2
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  ƒ


π

2
  = sin

π
2
  = 1 

D`vniY 3 t ƒ(x) = logx n‡j †`Lvb †h, (i) ƒ(ab) = ƒ(a) + ƒ(b) 

  (ii) ƒ( )
1

a
  = −ƒ(a) 

mgvavb t (i) ƒ(x) = logx 

  ∴ƒ(ab) = log ab = log a + log b 

 Avevi ƒ(a) = loga Ges ƒ(b) = log b. 

  ∴ƒ(ab) = ƒ(a) + ƒ(b). 

  (ii) ƒ( )
1

a
  = log

1

a
  = − log a 

 Avevi ƒ(a) = loga 

  ∴ƒ( )
1

a
  = −ƒ(a) 

 

D`vniY 4 t  hw` ƒ(x) = h
x−k

h−k
  + k 

x−h

k−h
  nq Z‡e †`Lvb †h,  

  ƒ(h) + ƒ(k) = ƒ(h+k) 

mgvavb t  ƒ(x) = h 
x−k

h−k
  + k

  x−h

k−h
  

  x Gi cwie‡Z© h_vµ‡g h I k ewm‡q cvBÑ 

  ƒ(h) = h 
h−k

h−k
  + k 

 h−h

k−h
  = h 

  ƒ(k) = h 
k−k

h−k
  + k 

k−h

k−h
  = k 

  ∴ ƒ(h) + ƒ(k) = h+k ............(1) 
 Avevi x Gi cwie‡Z© h+k  ewm‡q cvBÑ 

  ƒ(h+k) = h 
h+k−k

h−k
  + k

h+k−h

k−h
  

  = 
h2

h−k
  + 

k2

k−h
  

  = 
h2

h−k
  + 

k2

−(h−k)
  

  = 
h2

h−k
  − 

k2

h−k
  

  = 
h2−k2

h−k
  

  = 
(h+k) (h−k)

(h−k)
  = h+k ......... (2) 

 GLb (1) I (2) n‡Z cvB 

 ƒ(h) + ƒ(k) = ƒ(h+k) 
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D`vniY 5 t hw` ƒ(x) = log sinx Ges φ(x) = log cosx nq Z‡e †`Lvb †h,  

(i) e
2φ(a)

  − e
2ƒ(a)

  = e
φ(2a)

  (ii)   e
2ƒ(a)

  = 
1

2
 (1 − cos2a)  

mgvavb t (i) ƒ(x) = log sinx Gi φ(x) = log cosx 

  ∴ƒ(a) = log sina Ges φ(a) = log cosa 

evgcÿ  = e2φ(a)  − e2ƒ(a)  

  = e
2 log cosa

  − e
2 log sina

  

  = e
log cos2a

  − e
log sin2a

  

  = cos2a − sin2a 

  = cos2a 

       Wvbcÿ =   eφ(2a)  

  = e
log cos2a

  

  = cos2a. 

  ∴  e2φ(a)  − e2∂(a)  = eφ(2a)   
 

 (ii)   e
2ƒ(a)

   

  = e
2 log sina

  

  = e 
log sin2a

  

  = sin2a 

  = 
1

2
  2sin2a 

  = 
1

2
 ( 1 − 1 + 2sin2a)  

  = 
1

2
  {1 − (1−2sin2a)} 

  = 
1

2
 (1−cos2a)  

     ∴ e2ƒ(a)  = 
1

2
 (1 −cos2a)  

D`vniY 6 : hw` ƒ(x) = sinx nq Z‡e †`Lvb †h,  

ƒ(2x) = 2ƒ(x). (1 − {f(x)}2)  

 

mgvavb t      ƒ(x) = sinx 

 ∴ ƒ(2x) = sin2x 
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  = 2 sinx cosx 

  = 2 sinx 1−sin2x  

  = 2 sinx 1 − (sinx)2  

  = 2ƒ(x) 1 − {∂(x)}2  
 

D`vniY 7 : hw` ƒ(x) = sinx nq Z‡e †`Lvb †h,  

 ƒ(x) = ƒ(x+2π) = ƒ(x+4π)  = ƒ(x+6π) = −−−−− 
 

mgvavb t ƒ(x) = sinx −−−−−−−−−(i) 

  x Gi cwie‡Z© x + 2π ewm‡q 

  ƒ(x+2π) = sin(x+2π) = sinx −−−−−−− (ii) 

  x Gi cwie‡Z© x+4π ewm‡q 

  ƒ(x+4π) = sin(x+4π) = sin (x+2−2π) = sinx −−−(iii) 

  x Gi cwie‡Z© x +6π ewm‡q 

  ƒ(x+6π) = sin(x+6π) = sin(x+3.2π)=sinx....... (iv) 

  x Gi cwie‡Z© x + 8π ewm‡q 

  ƒ(x+8π) =sin(x+8π)=sin(x+4.2π)=sinx.........(v) 
 GLb (i), (ii), (iii), (iv), (v) n‡Z cvIqv hvq  

 ƒ(x) = ƒ(x+2π) = ƒ(x+4π) = ƒ(x+6π) = −−−−−−−−−−−−− 
 

 

 AbykxjbxÑ 1.1 

1. hw` ψ(x) = 
3x+4

x−5
  nq Z‡e ψ(3), ψ(

1

3
 ) Gi gvb wbY©q Kiæb|  

2. φ(θ) = secθ + cosθ n‡j †`Lvb †h, φ(θ) = φ(−θ) 

3. ƒ(x) = tan x n‡j 
∂(x+h) −∂(x)

h
  Gi gvb wbY©q Kiæb|  

4. ƒ(x) = 
1−x

1+x
  n‡j †`Lvb †h, ƒ(cosθ) = tan2θ

2
  

5. hw` φ(x) = log 
1−x

1+x
  nq Z‡e †`Lvb †h,  φ(y  ) + ϕ(z) = ϕ



y +z

1+y z
  

6. hw` y   = ƒ(x) = 
ax+b

bx−a
  nq Z‡e †`Lvb †h, ƒ(y  ) =x. 

7. ƒ(x) = 
x

1+x
  n‡j ƒ



p
q
  ÷ ƒ



q
p
  Gi gvb wbY©q Kiæb| 

8. ƒ(x) = ex  + e−x  n‡j cÖgvY Kiæb ƒ(x+y  ) ƒ(x−y  ) = ƒ(2x) + ƒ(2y  ) 

9. ‡`Lvb †h, tanx GKwU ch©vqe„Ë dvskb hvi ch©vqKvj π. 

10. φ(x) = tanx n‡j †`Lvb †h, φ(a−b) = 
ϕ(a) − ϕ(b)

1+ϕ(a)ϕ(b)
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ccvvVV--44  

mxgvi aviYv 
 

 D‡Ïk¨ 
GB cvV †k‡l AvcvwbÑ 
● dvsk‡bi mxgv ev wjwgU m¤ú‡K© Ávb AR©b Ki‡eb| 

 

 dvsk‡bi mxgv ev wjwgU (limit of a function) 

K¨vjKzjv‡mi aviYv Z_v Gi †gŠwjK welqmg~n dvsk‡bi mxgv ’̄ gvb A_ev mxgvi aviYvi Dci wfwË K‡i M‡o 
D‡V‡Q| d‡j K¨vjKzjv‡mi g~j welqmg~n I Zv‡`i cÖ‡qvMwewa m¤ú‡K© ¯̂”Q aviYv †c‡Z n‡j mxgv m¤úwK©Z 
m~Î I ZË¡mg~n Rvbv GKvšÍ cÖ‡qvRb|  

aiæb ƒ(x) = 
x2−1

x−1
  

GLb ƒ(1) = 
0

0
  hv AmÁvwqZ (Undefined) 

D`vniY¯̂iƒc aiv hvK, Pjivwk x Gi gvb¸‡jv h_vµ‡g 0.9, 0.99, 0.999 −−−−− A_ev 1.1, 1.01, 

1.001−−−−| Dfq †ÿ‡ÎB x Gi mxgv ’̄ gvb 1 A_©vr x→1| cÖ_g †ÿ‡Î x Gi gvb 1 A‡cÿv ÿz ª̀Zg †_‡K 
1 Gi wbKUeZx© nq Ges wØZxq †ÿ‡Î x Gi gvb 1 A‡cÿv e„nËg †_‡K 1 Gi wbKUeZx© nq| cÖ_g †ÿ‡Î 

x→1− Ges wØZxq †ÿ‡Î x→1+ ms‡KZ Øviv cÖKvk Kiv nq|  

GLb ƒ(x) = 
x2−1

x−1
  dvsk‡b x-Gi gvb¸‡jv emv‡j ƒ(x) Gi wbæwjwLZ gvb¸wj cvIqv hvqÑ 

x = 0.9 n‡j ƒ(x) = 1.9 

x = 0.99 n‡j ƒ(x) = 1.99 

x = 0.999 n‡j ƒ(x) = 1.999 
−−−−−−−−−−−−−−−−−−−−−−−−−−−−−− 

x = 1.1 n‡j ƒ(x) = 2.1 

x = 1.01 n‡j ƒ(x) = 2.01 

x = 1.001 n‡j ƒ(x) = 2.001 

Dc‡iv³ djvdj n‡Z ¯úó eySv hv‡”Q cÖ`Ë dvsk‡b Pjivwk x-Gi gvb hZ 1 Gi KvQvKvwQ n‡”Q ƒ(x) Gi 

gvb ZZB 2 Gi KvQvKvwQ n‡”Q| AZGe, Dfq‡ÿ‡Î x∅1 n‡j ƒ(x)∅2 nq| AZGe 2 G‡ÿ‡Î dvskb ƒ(x) 
Gi mxgv ’̄ gvb ev mxgv (limit)| G‡K cÖZx‡Ki mvnv‡h¨ wbæwjwLZfv‡e †jLv nqÑ 

       lim ∂(x)=2

x→1
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AZGe, dvsk‡bi mxgv‡K wb¤œwjwLZfv‡e msÁvwqZ Kiv hvq|  

msÁv t Pjivwk x Gi gvb GKwU wbw ©̀ó msL¨v a Gi w`‡K AMÖmi n‡q a Gi mwbœKUeZx© nIqvq hw` GKwU 

cÖ`Ë dvskb ƒ(x) GKwU wbw ©̀ó msL¨v l Gi mwbœKUeZx© nq Zvn‡j l †K a we› ỳ‡Z ƒ(x) dvsk‡bi mxgv 
(limit) e‡j|  

G‡K  
   lim ƒ(x)=l

x→a
   ev  

      Lt ƒ(x)=l

x→a
   cÖZxK Øviv cÖKvk Kiv nq|  

     lim ƒ(x)

x→a

  Ges ƒ(a) Gi g‡a¨ cv_©K¨ 

x Gi gvb µgvb¦‡q a Gi mwbœKUeZx© (x>a A_ev x<a) n‡Z _vK‡j dvskb ƒ(x) Gi gvb †h wbðj ivwki 

wbKUeZx© n‡Z _v‡K 
    lim ƒ(x)

x→a
  ms‡KZ Øviv ZvB eySvq| 

wKšÍz ƒ(x) dvsk‡b x Gi cwie‡Z© a emv‡bv n‡j dvskbwUi †h wbw ©̀ó gvb cvIqv hvq ƒ(a) Øviv Zv wb‡ ©̀k 
K‡i|  

d‡j 
     lim ƒ(x)

x→a
  Gi gvb Ges ƒ(a) Gi gv‡bi g‡a¨ †Kvb m¤úK© †bB|  
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ccvvVV--55    

mxgv¯’ gvb wbY©‡qi c×wZ 
 

 D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● mxgv ’̄ gvb wbY©‡qi c×wZ m¤ú‡K© ej‡Z cvi‡eb; 

● mxgv ’̄ gvb m¤úwK©Z mgm¨v mgvav‡b `ÿZv AR©b Ki‡eb|  

 

 
lim ƒ(x)

x→a

  dvsk‡bi gvb wbY©‡qi c×wZ 

   lim ƒ(x)

x→a
   dvsk‡bi gvb wbY©q Ki‡Z n‡j x-Gi cwie‡Z© GKwU bZzb Pjivwk h ai‡Z n‡e hvi mxgv k~b¨ (0) 

n‡j myweav nq|  

(i) x = a+h emv‡j h = a−x n‡e| hLb x Gi gvb a Gi mwbœKUeZx© n‡Z _v‡K ZLb h Gi gvb k~‡b¨i (0) 
mwbœKUeZx© nq| 

∴  
     lim ƒ(x)

x→a
   =

    lim ƒ(a+h)

h→0
  

(ii) Zvici dvskbwU‡K mij Ki‡Z n‡e Ges h Gi gvb Ab¨ msL¨vi Zzjbvq AwZkq ÿz ª̀ g‡b K‡i 
dvsk‡bi h hy³ c`¸wj‡K eR©b Ki‡Z n‡e|  

 

wb‡Pi dvskbwU jÿ Kiv hvKÑ 

 ƒ(x) = 
x2−9

x−3
  

Dc‡iv³ dvsk‡b x=3 emv‡j ƒ(3) = 
0

0
  hv AmsÁvwqZ| wKšÍz 

x2−9

x−3
  fMœvskwU‡K x+3 AvKv‡i cwiYZ K‡i 

x=3 emv‡j Zvi gvb 6, hv cÖ`Ë fMœvs‡ki mxgv ’̄ gvb| GLb hw` cÖ`Ë dvsk‡b x-Gi cwie‡Z© 3+h emv‡bv nq 
Zvn‡j fMœvskwU wbæ AvKvi aviY K‡iÑ 

 
(3+h)2−9

3+h−3
  

 = 
9+6h+h2−9

h
  

 = 
6h+h2

h
  

 = 
h(6+h)

h
  

 = 6+h 

hLb h Gi gvb µgk: ÿz ª̀ †_‡K ÿz ª̀Zi nq ZLb 6+h Gi gvb µgk 6 Gi Lye wbKUeZx© msL¨vq cwiYZ nq| 
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AZGe, h→0 n‡j (A_©vr h Gi gvb k~‡b¨i w`‡K AMÖmi n‡j)  6+h→6.  

wKšÍz h→0 n‡j x→3. 

∴ x → 3 n‡j 
x2−9

x−3
  → 6 

Dc‡iv³ djwU wbæwjwLZ AvKv‡i †jLv hvqÑ 
lim

x→3
  
x2−9

x−3
  = 6 

 

wbæwjwLZ D`vniY¸wji mvnv‡h¨ Avcbviv welqwU AviI cwi®‹vifv‡e eyS‡Z cvi‡eb|  

D`vniY 1 : gvb wbY©q Kiæb 
lim

x→a
 
x2−a2

x−a
  

mgvavb t x =a n‡j ivwkwUi gvb 
0

0
 , hv AmsÁvwqZ 

  aiæb x = a+h (h abvÍK A_ev FYvÍK) 

  AZGe, x→a n‡j h→0 n‡e 

  ∴ 
lim

x→a
 
x2−a2

x−a
  

  = 
lim

h→0
 
(a+h)2−a2

a+h−a
  

  = 
lim

h→0
 
a2+2ah+h2−a2

h
  

  = 
lim

h→0
 
2ah+h2

h
  

  = 
lim

h→0
 
h(2a+h)

h
  

  = 
lim

h→0
  (2a+h)  

  = 2a. 

 

D`vniY 2:  gvb wbY©q Kiæb t 
lim

x→2
  
x2+2x−8

x−2
   

mgvavb t cÖ`Ë ivwk‡Z x = 2 emv‡j Zv 
0

0
  AvKvi avib K‡i hv AmsÁvwqZ| 

 aiæb x = 2+h. GLb x→2 n‡j h→0 n‡e 

 ∴ 
lim

x→2
  
x
2
+2x−8

x−2
  

 = 
lim

h→0
 
(2+h)2+2(2+h)−8

2+h−2
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 = 
lim

h→0
   
4+4h+h2+4+2h−8

h
  

 =  
lim

h→0
  
h2+6h

h
  

 =  
lim

h→0
  
h(h+6)

h
  

 =  
lim

h→0
  (h+6)  

 = 6 

D`vniY 3 : 
lim

x→1
   
2x2+x−3

3x2−4x+1
  Gi gvb wbY©q Kiæb| 

mgvavbt cÖ`Ë ivwk‡Z x=1 emv‡j Zv 
0

0
  AvKvi avib K‡i hv AmsÁvwqZ| 

  aiæb x = 1+h. Zvn‡j x→1 n‡j h→0 n‡e| 

 ∴  
lim

x→1
   
2x2+x−3

3x2−4x+1
   

 = 
lim

h→0
   
2(1+h)2 + (1+h) −2

3(1+h)2−4(1+h)+1
  

 = 
lim

h→0
   
2(1+2h+h2)+1+h−3

3(1+2h+h2)−4h−4+1
  

 = 
lim

h→0
  
2+4h+2h2+1+h−3

3+6h+3h2−4h−4+1
  

 = 
lim

h→0
  
2h2+5h

3h2+2h
  

 = 
lim

h→0
  
h(2h+5)

h(3h+2)
  

 = 
lim

h→0
  
h+5

3h+2
  

 = 
5

2
  

 

D`vniY 4 :  gvb wbY©q Kiæb  
lim

x→0
  
a− a2−x2

x2
  

mgvavb t cÖ`Ë ivwk‡Z x=0 emv‡j Zv 
0

0
  AvKvi avib K‡i| 

 ∴ 
lim

x→0
  
a− a2−x2

x2
  

 =  
lim

x→0
  
a− a2−x2

x2
  × 

a+ a2−x2

a+ a2−x2
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 =  
lim

x→0
  

a2−(a2−x2)

x2 (a+ a2−x2)
  

 =  
lim

x→0
  

a2−a2+x2

x2(a+ a2−x2)
  

 =  
lim

x→0
   

x2

x2(a+ a2−x2)
  

 =  
lim

x→0
   

1

a+ a2−x2
  = 

1

a+ a2
 = 

1

a+a
  = 

1

2a
  

D`vniY 5 t gvb wbY©q Kiæb 
lim

x→0
  

1+3x − 1−4x

x
  

mgvavb t  
lim

x→0
  

1+3x − 1−4x

x
  

  cÖ`Ë ivwk‡Z x = 0 emv‡j Zv 
0

0
  AvKvi avib K‡i| 

 ∴  
lim

x→0
  

1+3x − 1−4x

x
  

 =  
lim

x→0
  

1+3x − 1−4x

x
  * 

1+3x + 1−4x

1+3x + 1−4x
  

 =  
lim

x→0
   

(1+3x) − (1−4x)

x( 1+3x+ 1−4x)
  

 =  
lim

x→0
  

1+3x−1+4x

x( 1+3x + 1−4x)
  

 =  
lim

x→0
  

7x

x( 1+3x + 1−4x)
  

 = 
lim

x→0
  

7

1+3x − 1−4x
  

 = 
7

1 + 1
  = 

7

1+1
  = 

7

2
  

 
 

 AbykxjbxÑ1.2 
gvb wbY©q Kiæb t 

1. 
lim

x→2
  
x2−4

x−2
  2. 

lim

x→2
  
x2−5x+2

x2+2x−8
   3. 

lim

x→1
  
x4+x3−x2−5x+4

x3−x2−x+1
  

4. 
lim

x→−2
  
x3+8

x+2
  5. 

lim

x→0
  

1+x − 1−x

x
  6. 

lim

h→o
   
(x+h)

1

2−x

1

2

h
  

7. 
lim

x→0
  

1+x2 − 1+x

1+x3 − 1+x
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ccvvVV--66    

mxgvi †gŠwjK ag©vejx  
 

 D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● mxgvq †gŠwjK ag©vejx eY©bv I cÖ‡qv‡M `ÿZv AR©b Ki‡eb| 

 

 mxgv m¤úwK©Z K‡qKwU †gŠwjK Dccv`¨ 
wb‡æ mxgv m¤úwK©Z KZ¸‡jv †gŠwjK Dccv`¨ Av‡jvPbv Kiv nj| mxgv m¤úwK©Z mgm¨v mgvav‡b G¸‡jv 
m¤ú‡K© Ávb _vKv GKvšÍ Acwinvh©| GLv‡b ïaygvÎ Dccv`¨¸‡jvi wee„wZ †`qv n‡jv| 

Dccv`¨ 1t  ỳB ev Z‡ZvwaK dvsk‡bi mgwói ev AšÍid‡ji mxgv Zv‡`i cÖ‡Z¨‡Ki c„_K c„_K mxgvi mgwói 
ev AšÍid‡ji mgvb|  

g‡b Kiæb u, v, w GKB Pjivwk x Gi dvskb 

 Zvn‡j lim (u ± v ± w) = lim u ± lim v ± lim w 

Dccv`¨ 2 t ỳB ev Z‡ZvwaK dvsk‡bi ¸Yd‡ji mxgv Zv‡`i cÖ‡Z¨‡Ki c„_K c„_K mxgvi ¸Yd‡ji mgvb| 

 lim (u*v) = lim u * lim v 

Dccv`¨ 3 t ỳwU dvsk‡bi fvMd‡ji mxgv Zv‡`i mxgvi fvMd‡ji mgvb hw` n‡ii mxgv k~b¨ bv nq 

 lim 


u
v
  = 

lim u

 lim v
  hw` lim v ≠ 0. 



GBPGmwm †cÖvMÖvg . 

.  . 

BDwbU GK  c„ôv 19 

ccvvVV--77    

K‡qKwU cÖ‡qvRbxq mxgv 
 

 D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● K‡qKwU cÖ‡qvRbxq mxgvi gvb wbY©‡q `ÿZv AR©b Ki‡eb|  

 

 K‡qKwU cÖ‡qvRbxq wjwg‡Ui cÖgvY 

1. cÖgvY Kiæb †h, 
lim

x→0
  
e
x−1

x
  = 1 

cÖgvY t Avgiv Rvwb, ex = 1+x+
x2

2!
  + 

x3

3!
  + −−−−−− 

 ∴ 
lim

x→0
  
ex−1

x
  

 = 
lim

x→0
  

1+x+
x2

2!
 + 

x3

3!
 + ........ −1

x
  

 = 
lim

x→0
  

x + 
x2

2!
 + 

x3

3!
 + .....

x
  

 = 
lim

x→0
  

x







1+
x

2!
 + 

x
2

3!
 + ........

x
  

 = 
lim

x→0
  






1+
x

2!
 + 

x2

3!
 + .......   

 = 1 

2. cÖgvY Kiæb 
lim

x→0
  
ln (1+x)

x
  =1 

cÖgvY t  
lim

x→0
  
ln (1+x)

x
  

 = 
lim

x→0
 
1

x
 






x−
x2

2
 + 

x3

3
 − 

x4

4
 + 

x5

5
 − ....   

 = 
lim

x→0
  






1−
x

2
 + 

x2

3
 − 

x3

4
 + 

x4

5
 − .......   

 = 1 

3. cÖgvY Kiæb 
lim

x→0
  
(1+x)n−1

x
  = n 



.  MwYZ wØZxq cÎ 
 

.  . 

BDwbU GK  c„ôv 20 
 

cÖgvY : 
lim

x→0
  
(1+x)n−1

x
   

 = 
lim

x→0
   
1

x
 








1+nx + 
n(n−1)

2!
 x2 + 

n(n−1)(n−2)

3!
x3+----- −1   

 = 
lim

x→0
   
1

x
 








nx+
n(n−1)

2!
x2 + 

n(n−1)(n−2)

3!
x3+......   

 = 
lim

x→0
   








n+
n(n−1)

2!
 x + 

n(n−1)(n−2)

3!
 x2+......   

 = n 

4. hw` θ abvÍK my²‡KvY I †iwWqv‡b cÖKvwkZ nq Z‡e cÖgvY Kiæb,  

 
lim

θ→0
 
sinθ

θ
  = 1,    

lim

θ→0
 
tanθ

θ
  = 1,    

lim

θ→0
  cosθ = 1 

 

cÖgvY : aiæb O †K› ª̀ wewkó e„‡Ëi GKwU Pvc PAQ Ges OA 
e¨vmva© PQ R¨v‡K mgwØLwÐZ K‡i‡Q| Zvn‡j PAQ PvcI 
PQ Øviv mgwØLwÐZ n‡e| aiæb P I Q we› ỳ‡Z Aw¼Z PT I 
QT ¯úk©KØq OA Gi ewa©Zvs‡ki mv‡_ T we› ỳ‡Z wgwjZ 

nq| aiæb 
POA = θ †iwWqvb 

GLb R¨v PQ < Pvc PAQ < PT + QT  

ev, 2PC < 2* Pvc PA < 2PT 

ev, PC < Pvc PA < PT 

 

O
C

Q

P

A
T

θ

 

 

wPÎ 1.7.1 

ev, 
PC

OP
  < 

Pvc PA
OP   < 

PT

OP
  [QOP > 0] 

A_©vr sinθ < θ< tanθ −−−−−−−−−− (i) 

ev, 1< θ

sinθ
  < 

1

cosθ
  

θ abvÍK my²‡KvY Ges †iwWqv‡b cÖKvwkZ n‡j Dc‡iv³ AmgZv mZ¨ n‡e| θ Gi gvb µgvMZ Kg‡Z _vK‡j 
†kl ch©šÍ OP, PC †Z mgvcwZZ n‡e| myZivs cosθ Gi gvb 1 Gi wbKUeZx© n‡Z n‡Z †kl ch©šÍ 1 Gi mgvb 
n‡e|  

A_©vr hLb θ→0 ZLb 1 < 
lim

θ→0
   

θ

sinθ
  < 1 

∴  
lim

θ→0
   

θ

sinθ
  = 1 A_©vr  

lim

θ→0
   
sinθ

θ
  = 1 

Avevi, (i) bs n‡Z 

cosθ < 
θ

tanθ
  < 1 

hLb θ→0 ZLb 1 < 
lim

θ→0
   

θ

tanθ
  < 1 ∴ 

lim

θ→0
   

θ

tanθ
  = 1  
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A_©vr  
lim

θ→0
   
tanθ

θ
  = 1 
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ccvvVV--88 

mxgv m¤úwK©Z wewea mgm¨vi mgvavb 
 

 D‡Ïk¨  
GB cvV †k‡l AvcwbÑ 
● mxgv m¤úwK©Z wewfbœ mgm¨v mgvav‡b `ÿZv AR©b Ki‡eb|  

 

 D`vniY 1t gvb wbY©q Kiæb 
lim

x→∞
  
x2+3x

2x2−5
  

mgvavb :  
lim

x→∞
  
x2+3x

2x2−5
  

 =  
lim

x→∞

   

x2

x2
 + 

3x

x2

2x2

x2
 − 

5

x2

  

 =  
lim

x→∞
   

1+
3

x

2 − 
5

x2

  

 = 

lim
1

x
 →0

  

1+
3

x

2 − 
5

x2

  

 = 
1

2
  

 

D`vniY 2 t gvb wbY©q Kiæb t 
lim

x→
π

2

   {secx (secx − tanx)} 

mgvavb t 
lim

x→
π

2

   {secx (secx − tanx)} 

 =  
lim

x→
π

2

    
secx (secx − tanx)(secx+tanx)

secx+tanx
  

 =  
lim

x→
π

2

   
secx(sec2x−tan2x)

secx+tanx
 = 

lim

x→
π

2

  
secx

secx+tanx
   = 

lim

x→
π

2

   
1

1+sinx
   = 

1

1+1
  = 

1

2
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D`vniY 3 t  gvb wbY©q Kiæb 
lim

x→0
  
ex−e−x

x
  

mgvavb t  
lim

x→0
  
ex−e−x

x
  

 = 
lim

x→0
   






1+x+
x2

2!
+
x3

3!
+....  − 







1−x+
x2

2!
 − 

x3

3!
+...

x
  

 = 
lim

x→0
  
1

x
  






1+x+
x2

2!
+
x3

3!
+....  −1+x−

x2

2!
 + 

x3

3!
−...   

 = 
lim

x→0
  
1

x
 






2x + 
2x3

3!
 + 

2x5

5!
 + .....   

 = 
lim

x→0
  

2x(1+
x2

3!
 + .......)

x
  

 =  
lim

x→0
   2







1 + 
x2

3!
 + ....   

 = 2 

 

D`vniY 4 t gvb wbY©q Kiæb 
lim

x∅0
  
tan2x−sin2x

x3
  

mgvavb t  
lim

x∅0
  
tan2x−sin2x

x3
  

 =  
lim

x∅0
  

sin2x

cos2x
 − sin2x

x3
  

 =  
lim

x∅0
   
sin2x − sin2x cos2x

x3 cos2x
  

 =  
lim

x∅0
   
sin2x (1 − cos2x)

x3 cos2x
  

 =  
lim

x∅0
  
2sinx cosx. 2sin2x

x3 cos2x
  

 =  
lim

x∅0
   4.



sinx

x

3
  . 

cosx

cos2x
  

 = 4. 
lim

x∅0
  



sinx

x

3
 . 

lim

x∅0
 cosx

lim

x∅0
 cosx

  

 = 4.1.
1

1
  = 4 

D`vniY 5 t  gvb wbY©q Kiæb  
 lim

x∅

  2

x
  sin 

a

2
x
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mgvavb : 
 lim

x∅

  2

x
  sin 

a

2
x
  

 = 
lim

x∅

 
2x
 







sin

a

2x

a

2x

 . 
a

2x
  

 = 
lim

x∅

  

sin
a

2x

a

2x

  * a 

 aiæb, 
a

2x
  = θ 

 hLb x∅
 ZLb θ∅0 

 ∴ 
lim

x∅

  

sin
a

2x

a

2x

  * a 

 = 
lim

x∅θ
 
sinθ

θ
  * a 

 = 1 * a 
 = a 
 

D`vniY 6 t   
lim

x∅0
  
1−cos7x

3x2
  Gi gvb wbY©q Kiæb| 

mgvavb t  
lim

x∅0
  
1−cos7x

3x2
   

 = 
lim

x∅0
  

2sin2 
7x

2

3x2
  

 = 
2

3
 
lim

x∅0
   

sin2
7x

2

x2
  

 = 
2

3
 
lim

x∅0
    

sin2
7x

2





7x

2

2
  . 
49

4
  

 = 
2

3
  . 
49

4
 
lim

x∅0
  







sin

7x

2

7x

2

2

  = 
2

3
  . 
49

4
  .1 = 

49

6
  

 

D`vniY 7 t  gvb wbY©q Kiæb 
lim

x∅0
  
tanx−sinx

sin
3
x

  

mgvavb t 
lim

x∅0
  
tanx−sinx

sin
3
x
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 = 
lim

x∅0
   

sinx

cosx
 − sinx

sin3x
  

 = 
lim

x∅0
  
sinx − sinx cosx

sin3x cosx
  

 = 
lim

x∅0
  
sinx (1−cosx)

sin3x cosx
  

 = 
lim

x∅0
  

1−cosx

sin2x cosx
  

 = 
lim

x∅0
  

2 sin2 
x

2





2sin 

x

2
 cos 

x

2

2
 cosx

  

 = 
lim

x∅0
 

2sin2
x

2

4sin2
x

2
 cos2

x

2
 cosx

  

 = 
1

2
 
lim

x∅0
  

1

cos2
x

2
 cosx

  

 = 
1

2
 

1

lim

x∅0
 cos2

x

2
  
lim

x∅0
 cosx

  

 = 
1

2
  . 

1

1.1
  = 

1

2
  

 

D`vniY 8 t gvb wbY©q Kiæb t 
lim

x∅
π
2
 





π

2
 − x   tanx 

mgvavb t  
lim

x∅
π
2
 





π

2
 − x   tanx 

 aiæb, x = 
π

2
  + h 

 hLb x ∅ 
π

2
  ZLb h ∅ 0 

 ∴ 

lim

x∅
π

2

 





π

2
 −x   tanx 

 = 
lim

h∅0
  





π

2
 − 
π

2
 − h   tan 






π

2
 + h   

 = 
lim

h∅0
  {− h (−cot h)} 

 =  
lim

h∅0
   h cot h 
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 =  
lim

h∅0
  



h

tan h
  = 1 

D`vniY 9 t gvb wbY©q Kiæb t 
lim

x∅

  {log (3x−1)−log(x+5)} 

mgvavb t 
lim

x∅

  {log (3x−1)−log(x+5)} 

 =  
lim

x∅

   log 

3x−1

x+5
  

 =  
lim

x∅

   log 

3 − 
1

x

1+5/x
  

 =  
lim
1

x
∅0

   log 
3 − 

1

x

1+5/x
  



x∅
 n‡j 

1

x
∅0   

 = log 
3

1
  

 = log3 − log1 

 = log3 − 0 
 = log3 
 

D`vniY 10 t gvb wbY©q Kiæb  
lim

x∅y  
  
sinx−siny  

x−y 
  

mgvavb t  
lim

x∅y  
  
sinx−siny  

x−y 
  

 = 
lim

x∅y  
  

2cos 
x+y  

2
 sin 

x−y  

2

x−y 
  

 =  
lim

x∅y  
   cos

1

2
 (x+y  ) . 

sin 
x−y  

2

x−y  

2

  

 =  
lim

x∅y  
   cos

1

2
 (x+y  ) .  

lim

x∅y  
 

sin
x−y  

2

x−y 

2

  

 = cos 
1

2
 (2y  )  . 

lim

x−y  

2
∅0

 

sin
x−y  

2

x−y  

2

   [x∅y   n‡j x−y  ∅0 ∴ 
x−y  

2
  ∅0 ]  

 = cosy  .1  = cosy   
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 AbykxjbxÑ 1.3 
gvb wbY©q Kiæb t 

1. 
lim

x→0
 
1−cosx

x2
  

2. 
lim

x→0
  
1 − cos ax

1 − cos bx
  

3. 
lim

x→0
  
sin7x − sinx

sin6x
  

4. 
lim

x→0
 
1 − cos4x

x2
  

5. 

lim

x→
π

2

 
1−sinx







π

2
−x

2
  

6. 
lim

x→0
 
cosec x− cotx

x
  

7. 
lim

x→y  
  
tanx − tany  

x−y 
  

8. 
lim

x→0
  
tanx − sinx

 x3
  

 

 DËigvjv 
Abykxjbx 1.1 

1. − 
13

2
 ,  − 

15

14
    3. 

1

h
  

sinh

 cos(x+h) cosx
     7. 

p

q
  

Abykxjbx 1.2 

1. 4,    2. − 
1

6
 ,   3. 4,    4. 12,   5.1,    6. 

1

2 x
  ,  7. 1 

Abykxjbx 1.3 

1. 
1

2
  ,    2. 

a
2

b
2
    3. 1,     4. 8,   5. 

1

2
  

7. Sec2x  8.  
1

2
  


