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Aa¨vq - 1
AvswkK fMœvsk

(Partial Fraction)

* GB Aa¨vq †_‡K Avgiv hv hv Rvb‡Z cvie t
K. g~j` fMœvsk
L. cÖK…Z I AcÖK…Z fMœvsk
L. AvswkK fMœvs‡k wef³KiY
M. AvswkK fMœvs‡ki mgm¨v I mgvavb

6.1 g~j` fMœvsk (Rational Fraction) t          GB ai‡bi ivwk‡K g~j`  
exRMwYZxq fMœvsk e‡j| A_ev GKwU eûc`x ni Ges GKwU eûc`x je wb‡q
MwVZ fMœvsk‡K g~j` fMœvsk ejv nq| 
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1| g~j` fMœvsk, cÖK…Z I AcÖK…Z fMœvsk Ges AvswkK fMœvs‡k wef³KiY BZ¨vw`| 

cÖ‡kœvËi

K. cÖK…Z I AcÖK…Z fMœvsk Kv‡K e‡j?      
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2q Aa¨vq
m~PK aviv (Exponential Series)

* GB Aa¨vq †_‡K Avgiv Rvb‡Z cvie t
3.1  e Gi msÁv
3.2 e Gi gvb m~PK aviv

3.3 m~PK Dccv`¨
3.4        Gi msÁvxa
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2. e Gi gvb KZ ?      
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Aa¨vq- 3 
wØc`x Dccv`¨

(Binomial Theorem 
* GB Aa¨vq †_‡K Avgiv Rvb‡Z cvie t
K. w`¦c` ivwk wK ?
L. wØc`x Dccv‡`¨i eY©bv
M. c` msL¨v,mvaviY c` I ga¨c` BZ¨vw`      

7.1 w ¦̀c` ivwkt `yBwU c‡`i †hvMdj ev we‡qvMdj AvKv‡i cÖKvwkZ †h †Kvb
ivwk‡K wØc` ivwk e‡j| ‡hgb, a+b

7.2 wØc`x Dccv`¨ t Avgiv Rvwb, a+x GKwU wØc`x ivwk| 
GLb n‡j,                                                        nj wØc`x

ivwk we¯Í…wZi m~Î| G m~ÎwU‡K mvaviYZ wØc`x Dccv`¨ ejv nq| m¨vi
AvBR¨vK
wbDUb GB m~ÎwU cÖ_g eY©bv K‡ib|
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Aa¨vq- t 4 dvskb (Fuction)

* GB Aa¨vq †_‡K Avgiv Rvb‡Z cvie t
K. aªæeK , Pjivwk, dvskb, †Wv‡gb , cvjøv BZ¨vw`i msÁv
L.  dvskb m¤úwK©Z MvwYwZK mgm¨v I mgvavb| 



6.1 (c) dvskb ev A‡cÿK (Fuction) t `ywU ev Í̄e Pjivwk x Ges y hw` 
Ggb fv‡e m¤úwK©Z nq †h, †Kvb wbw ©̀ó GjvKvi AšÍM©Z x Gi †h †Kvb gv‡bi
Rb¨ y Gi mswkøó GKwU Abb¨ (Unique) gvb cvIqv hvq, Zvn‡j y †K H 
GjvKvi g‡a¨ x Gi dvskb ev A‡cÿK ejv nq| dvskb‡K mvaviYZ y=f(x), 
y=g(x), 
y = ⱷ(x)
(d) PviY ’̄vb ev †Wv‡gb (Domain) t †Kvb wbw`©ó GjvKvq GKwU Pjivwk x
‡h msL¨vwUi cwie‡Z© e¨eüZ nq, H msL¨vwU‡K x Gi gvb ejv nq Ges H 
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Aa¨vq- 5 t mxgv (Limit)

* GB Aa¨vq †_‡K Avgiv Rvb‡Z cvie t
K. dvsk‡bi mxgv| 
L. dvsk‡bi mxgv m¤úwK©Z MvwYwZK mgm¨v I mgvavb| 

7.1.1 dvsk‡bi mxgv(Limit of a fuction) t Pjgvb ivwk x Gi gvb †Kvb
GKwU aªæeK a Gi w`‡K AMÖmi n‡q Ggb ch©v‡q DcbxZ nq †h, x Gi gvb Ges
a Gi cv_©K¨ A_©vr ‡h †Kvb ÿz`ªZg msL¨v †_‡KI ÿz`ªZg n‡j x Gi gvb

ms‡K‡Zi mvnv‡h¨ cÖKvk Kiv nq Ges a ‡K ejv nq x Gi mxgvšÍ
gvb
ev mxgv|

ax 

ax

D`vniY t awi, Pjgvb ivwk x= 1.9, 1.99, 1.999……. A_ev x= 2.1, 
2.01, 2.001……. | Dfq †ÿ‡ÎB x Gi mxgvšÍ gvb ev mxgv 2 ; A_©vr

;   2x
P.T.O



x PjK a A‡cÿv e„nËi ev ÿz ª̀Zi gvb¸‡jv MÖnY K‡i µgk a Gi w`‡K AMÖmi
n‡q a Gi wbKUeZ©x nIqvq hw` f(x) dvsk‡bi gvb¸‡jv GKwU wbw`©ó msL¨v l
Gi wbKUeZ©x nq, Z‡e l ‡K f(x) dvsk‡bi mxgv ejv nq| G‡K                
cÖZxK Øviv cÖKvk Kiv nq|
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Aa¨vq- 6 t g~j wbq‡g AšÍiK mnM
(Differential Co-efficient From First Priciple)

* GB Aa¨vq †_‡K Avgiv Rvb‡Z cvie t
K. AšÍiK mnM, AšÍixKiY BZ¨vw`i msÁv
L. g~j wbq‡g AšÍiK mnM wbY©‡qi m~Î|
M. g~j wbq‡g wewfbœ dvskb m¤úwK©Z MvwYwZK mgm¨v I 

mgvavb| 



8.0 AšÍiK mnM (Differential co-efficient) t GKwU ¯v̂axb Pjivwk x Gi
mv‡c‡ÿ Aaxb Pjivwk y Gi cwie©Z‡bi nvi wbY©qB Ges ‡K x Gi
mv‡c‡ÿ y Gi Gi AšÍiK mnM
e‡j| 

dx

dy

dx

dy

AšÍixKiY (Differentiation) t wbY©q Kiv‡KB AšÍixKiY
e‡j|           

dx

dy

8.1 g~j wbq‡g AšÍiK mnM wbY©‡qi m~Î t
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8.2 g~j wbq‡g AšÍiK mnM wbY©q
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xe (iii) xa (iv) xelog (v) xsin (vi) xcos

(vii) xmgv t (vi) awi, xxfy  )(
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Aa¨vq-7 t dvsk‡bi AšÍixKiY mnM
(Differentiation of Fuction)

* GB Aa¨vq †_‡K Avgiv Rvb‡Z cvie t
K.  AšÍixKi‡Yi m~Î| 
L. wewfbœ dvsk‡bi AšÍixKiY |
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1.   d
dx ( c)= 0

2.   d
dx

(ax) = ax . logea

3.   d
dx

5.   d
dx

4.   d
dx

6.   d
dx

8.   d
dx

7.   d
dx

( logex ) = 
1
x

(sinx ) =

(tanx) =

(cosecx) =

( x ) = 1

cosx

sec2x

-cosecx.cotx

(   x) =                 
1
2  x

অধƟায় –৭
Ƶেয়াজনীয় সূƯাবলী



9.   d
dx

10.   d
dx

11.   d
dx

12.   d
dx

14.   d
dx

13.   d
dx

( cot-1x ) = -

( cos-1x ) =  -

1
1-x2

( sec-1 ) = 

U
v

( sin ax ) =a cos ax

( tan ax ) = a sec2 ax

1
1-x2

1
1-x2

d
dx

d
dxV         ( u ) – u.      ( v )

=
v2



18.   d
dx

17.   d
dx

16.   d
dx

19.   d
dx

15.   d
dx

20.   d
dx

21.  dy
du

[(ax + b )n] = an (ax + b)n-1

( cosec ax ) = - cosec ax tan ax

1
x = --

1
2x   x

du
dv

dv
dz

dz
dx

dy
dx=. . .

( xn ) = nxn-1

( ex ) = ex

( logax ) =
1
x logae



22.   d
dx

23.   d
dx

25.   d
dx

27.   d
dx

26.   d
dx

24.   d
dx

( cosx ) = - sinx

( cotx ) = - cosec2x

( secx ) = secx x. tanx

( ax ) = a

( sin-1x ) =
1
1-x2

( tan-1x ) = 
1
1+x2



29.   d
dx

30.   d
dx

32.   d
dx

31.   d
dx

33.   d
dx

28.   d
dx

( cosec-1x ) = -
1

X    X2-1

(u.v ) =  u
d
dx

d
dx( v ) + v ( u )

( eax ) = aeax

( cos ax ) = -a sin ax

( cot ax ) = - a cosec2 ax

( sec ax ) = a sec ax tan ax



১. tanx + cotx
3ex

d      tanx + cotx
dx 3ex 

=
3ex (tanx + cotx ) – ( tanx + cotx)     ( 3ex )

d
dx

d
dx

(3ex)2

3ex( sec2x – cosec2x ) – ( tanx + cotx ) 3ex
=

9e2x

=
3ex ( sec2x – cosec2x – tanx – cotx )

9e2x

=
3ex

sec2x – cosec2x – tanx – cotx

অধƟায় -৭
 অȭরীকরেণর ধারণা



=
3ex

1 + tan2x – 1 –cot2x –tanx -cotx

=
3ex

tan2x  - cot2x –tanx –cotx

=
3ex

(tanx – cotx) (tanx + cotx) – (tanx + cotx)

=
3ex

(tanx – cotx) (tanx + cotx -1)

Ans



y = x ( x2 -12 ) হেল , x এর ĺকান মােনর জনƟ
সমাধান : y = x3 – 12
d
dx = 3x2 - 12

dy
dx

= 0

3x2 – 12 = 0
3x2 = 12 
X2 =4 
X= +2

Ans

dy
dx = 0 হেব2. 



sec2 (log cosx) সমাধান :

 [sec2 (log cosx)]  

= 2 sec (log cosx)    .    [sec (log cosx)] 

= 2 sec (log cosx) . sec (log cosx) tan (log cosx) x      (log cosx)

= 2 sec2 (log cosx) . tan (log cosx) .      .       (cosx) 

= 2 see2 (log cosx) . tan (log cosx) .        (− sinx)

=− 2 sec2 (log cosx) tan (log cosx) tanx

d
dx

d
dx

d
dx

1
cosx
1

cosx

3. 

Ans



লগািরদম সূেƯর সাহােযƟ অȭরীকরণ : 
1. x-cos-1x
সমাধান :

 ধির, y = x cos-1x

logy = cos-1 x. logx

উভয়পǘেক x-এর সােপেǘ অȭরীকরণ কের পাই,  

= cos-1x .   + logx. X -

 dy
dx

1 dy
y      dx

1
x

1
1 – x2

বা, = y
cos-1x     logx

x         1 – x2

cos-1x     logx
x         1 – x2= xcos-1x

Ans

dy
dx এর জƟািমিতক বƟাখƟা 

অধƟায় ৮



2.  y = (x + 1) (x - 1) (x – 3) বƠেরখাǅ ĺয-সব িবȱেুত X অǘেক ĺছদ কের ঐ িবȱʟুেলােত ĺসǅর 
ঢাল িনণŪয় কর।

 সমাধান :  
y = (x + 1) (x – 1 ) (x – 3) 

বা, y = (x2 – 1) (x – 3) = x 3 − x – 3x 2 + 3
বা, y = x3 – 3x 2 − x + 3  ……………( i )

সমীকরণ (i)-ĺক x-এর সােপেǘ অȭরীকরণ কের পাই,
 = 3x2 – 6x – 1 

আবার, ĺযেহতু বƠেরখাǅ X-অǘেক ĺছদ কের, সুতরাং y = 0 
(x + 1) (x - 1 ) (x – 3) = 0
x + 1 = 0       বা, x = − 1 
অথবা, x – 1 = 0       বা, x = 1 
এবং x − 3 = 0    বা, x = 3. [বাকািশেবা-’৯৬, ২০০০, ১৪ (T.T)] :. 
ĺছদিবȱরু ʆানাংক = (–1, 0) ( 1, 0) (3,0)

সুতরাং, (-1,0) িবȱেুত ঢাল,          = 3(-1)2-6.(-1) -1=8 

 ( 1, 0) “   “     “        “            = 3 (1)2-6 (1) -1=-4

dx
dy

dy
dx

dy
dx



(3,0) িবȱেুত ঢাল, d
y
dx

=3(3)2-6(3)-1=8

ĺরখাǅর ঢালʟেলা যথাƠেম 8, 4, 8 
(Ans.)



3. x2 + y - 2x - 3 = 0 সǹার পেথর ĺয িবȱেুত ʊশŪক X-অেǘর সমাȭরাল তা িনণŪয় কর।
-সমাধান
x2 + y2 - 2x - 3 = 0

বা, 2x + 2y.      - 2 = 0

বা, 2y.       = 2 – 2x  

বা, y        = 1 – x 

বা, = 

(x, y) িবȱেুত ʊশŪকǅর ঢাল, =

ĺয-সব িবȱেুত ʊশŪক X-অেǘর সমাȭরাল, ĺস-সব িবȱেুত 

বা, 

বা, 1 − x = 0 
.. x = 1 

x-এর মান (i) নং সমীকরেণ বিসেয় পাই, (

dy
dx

dy
dx

dy
dx

dy
dx

1 - x
y

dy
dx

1 - x
y

dy
dx = 0

1 - x
y = 0



(1)2 + y2 – 2 (1) − 3 = 0
বা, y2 = 2 + 3 − 1 = 4 .
. y = ±2 
.: িনেণŪয় িবȱ ু= (1, ° 2)

 (Ans.)

4. x2 + 2ax + y = 0 বƠেরখাǅর উপর এমন িবȱʟুেলা ĺবর কর, ĺযখােন ʊশŪকসমূহ X-অেǘর 
উপর ল˘ হয়।

 সমাধান :
 x 2 + 2ax + y2 = 0  ……………………………………………………( i )
বা,y2 = −x2 – 2ax 
উভয়পǘেǘ x-এর সােপেǘ অȭরীকরণ কের পাই, 

2y      = - 2x - 2a

= 

ʊশŪক X-অেǘর উপর ল˘ হেল,          = 
বা, - =

dy
dx

dy
dx

(x + a)
y

(x + a)
y



বা, y = 0
 y = 0 হেল (i) নং সমীকরণ হেত পাই, 

x 2 + 2ax = 0
বা, x(x + 2a) = 0
:. x = 0, - 2a 
িনেণŪয় িবȱʟুেলা (0, 0) এবং (– 2a, 0) 

(Ans.)



1. y = Aemx+ Be -mxহেল, έদখাও έয, y2 - m2y = 
0

বা, y1 = Amemx - Bme –mx

বা , y2 = Am2 emx + Bm2 e-mx

বা , y2 = m2 (Aemx + Be-mx)
বা , y2 = m2y
.. y2-m2y = 0

(Showed)

নবম অধƟায়

 পযŪায়Ơিমক অȭরীকরেণর সমসƟা সমাধােন িলবনীেজর উপপােদƟর বƟবহার



2. y = etan-1x  হেল, έদখাও έয, (1+x2)y2+ (2x-1)y1 = 0
সমাধান
y = etan-1x
বা, y1 = etan-1x.

বা ,Y1 =

বা, (1 + x2 )y1 + y
বা, (1 + x2)y2 + y1 (2x) = y1

..(1 + x2 ) y2 + (2x – 1) y1 =0

(Showed)

1
1 + x2

1
1 + x2



১. যিদ u = x2y + y2z + z2x হয়, তেব Ƶমাণ কর ĺয , ux + uy + uz = ( x + y + z )2

সমাধান
u = x2y + y2z + z2x
ux = 2xy + z2

uy = x2 + 2zx 
uz = y2 + 2zx
ux + uy + uz = 2xy + z2 + x2 + 2yz + y2 + 2zx

= x2 + y2 + z2 + 2xy + 2 yz + 2zx
(x+ y + z)2

অধƟায় ১০
 আংিশক অȭরীকরণ



2.যিদ u = log (x2 + y - 2xy) হয়, তেব Ƶমাণ কর ĺয, =              = 0

সমাধান
u = log (x2 + y2 -2xy) = log (x-y)2 = 2log(x − y)

(Ƶমািণত)

u
x

u
y

u
x

u
y

u
x

u
y

u
x

1
X-y

2
X-y= 2. .1 =

= 2. (-1) =
1

X-y
2

X-y

+ =
2

X-y
2

X-y = 0



Aa¨vq-9 
wjebxR Dccv`¨

hw`  x Pj‡Ki ỳwU dvsk‡bi n-Zg AšÍiK wbY©q Kiv hvq, Z‡e
G‡`i ¸bd‡ji n-Zg AšÍiK mnM wbY©q Kivi Rb¨ Rvg©vb MwYZwe` 
MU‡d«U DBwjqvg wjebxR (Gottfried William Leibnitz) GKwU
m~Î Avwe®‹vi K‡ib| GB m~ÎwU‡K Zvui bvgvbymv‡i wjebxR Dccv`¨
ejv nq| 
wjebxR Dccv`¨ t hw` u Ges v cÖZ¨‡KB x Gi dvskb nq, Z‡e
G‡`i ¸bd‡ji n-Zg AšÍiK mnM n‡jv,   

hLb u Ges v Gi m~PK¸‡jv x Gi mv‡c‡ÿ KZevi AšÍiK mnM
n‡q‡Q Zv wb‡ ©̀k K‡i|
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cÖgvYt awi
Dfqcÿ‡K x Gi mv‡c‡ÿ AšÍixKiY K‡i cvB

Avevi (i)bs Gi Dfq cÿ‡K x AšÍixKiY K‡i cvB

AZGe, Dccv`¨wU Ges Gi Rb¨ mZ¨|
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awi, Dccv`¨wU Gi Rb¨ mZ¨|



cÖkœ :            n‡j, cÖgvY Ki †h,   
A_ev n‡j, cÖgvY Ki †h,                                           
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AvswkK AšÍixKiY (Partial differention)

AvswkK AšÍixKiY(definition Partial Derivatives): GKvwaK ¯v̂axb
Pj‡Ki dvskb‡K GKwU ¯v̂axb Pj‡Ki mv‡c‡ÿ AšÍiK mnM wbY©q Kivi mgq
H ¯v̂axb PjK e¨ZxZ Ab¨vb¨ m¦vaxb PjK‡K aªæeK a‡i AšÍiK mnM wbY©q Kivi
c×wZ AvswkK AšÍixKiY ejv nq|
g‡b Kwi,            `ywU ¯̂vaxb Pjivwk x I y Gi GKwU dvskb| y †K aªæeK
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ev cÖZxK Øviv cÖKvk ejv nq|
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mggvwÎK dvsk‡bi Rb¨ Aqjv‡ii Dccv`¨ (Euler`s Theorem Homogeneous 
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