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SL# FORMULA

1
Even Function

  

2
Odd Functin

  

3
Periodic Function

  

4 Inverse Function   is any function   or   is its inverse function.

5 Composite Functin   is a composite function.

6
Linear Function 

  
 is the slope of the line, b is the yintercept.

7

Quadratic Function
  

  
, 
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8

Cubic Function
  

  

9
Power Function 

  
.

10
Square Root function

  
.

11
Exponential Functions

  
if 

12
Logarithmic Functions 

  
 if 

13

Hyperbolic Sine Function 
  

14

Hyperbolic Cosine Function
  

.

15 Hyperbolic Tangent Function
  

F( − x) = f(x)

f( − x) = − f(x)

f(x + nT ) = f(x)

y = f(x) x = g(y) y = f − 1(x)

y = f(u), u = g(x), y = f(g(x))

y = ax + b, x ∈ R, a = tanα

y = x2, xεR.

y = ax2 + bx + c xεR.

y = x3, xεR

y = ax3 + bx2 + cx + d, xεR

y = xn, nεN

y = √x, xε[0, ∞)

y = ax, a > 0, a ≠ 1, y = ex a = e, e = 2.71828182846……. .

y = loga x, xε(0, ∞), a > 0, a ≠ 1, y = lnx a = e, x > 0

y = sinhx, sinhx = , xεR.
ex − e−x

2

y = coshx, coshx = , xεR
ex + e−x

2
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16

Hyperbolic Cotangent Function
  

17

Hyperbola Secant Function
  

.

18

Hyperbolic Cosecant Function
  

19
Inverse Hyperbolic Sine Function

  
.

20
Inverse Hyperbolic cosine Function

  
.

21
Inverse Hyperbolic Tangent Function

  
.

22
Inverse Hyperbolic Contagent Function 

  
.

23
Inverse Hyperbola Secant Function

  
.
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24
Inverse Hyperbolic Cosecant Function

  

25

26

27

28 .

29

30

31  if the function   is continuous at x=a
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32

33

y = tanhx, y = tanhx = = , xεR
sinhx

coshx

ex − e−x

ex + (e−x)

y = cothx, y = cothx = = , xεR, x ≠ 0
coshx

sinhx

ex + e−x

ex − e−x

y = sechx, y = sechx = = , xεR
1

coshx

2

ex + e−x

y = cos echx, y = cos echx = = , xεR, x ≠ 0
1

sinhx

2

ex − e−x

y = sin− 1 hx, xεR

yi = cos − 1 hx, xε[1, ∞)

y = tan− 1 hx, xε( − 1, 1)

y = cot − 1 hx, xε( − ∞, − 1) ∪ (1, ∞)

y = sec − 1 hx, xε(0, 1]

y = cos − 1 echx, xεR, x ≠ 0

lim
x→a

[f(x) + g(x)] = lim
x→a

f(x) + lim
x→a

g(x)

lim
x→a

[f(x) − g(x)] = lim
x→a

f(x) − lim
x→a

g(x)

lim
x→a

[f(x). g(x)] = lim
x→a

f(x). lim
x→a

g(x)

lim
x→a

⎛

⎝
= if lim

x→a
g(x) ≠ 0

f(x)

g(x)

lim
x→a

f(x)

lim
x→a

g(x)

lim
x→a

[kf(x)] = k lim
x→a

f(x)

lim
x→a

f(g(x)) = f( lim
x→a

g(x))

lim
x→a

f(x) = f(a) f(x)

lim
x→ 0

= 1
sinx

x

lim
x→ 0

= 1
tanx

x
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41

42

43

44

45

Product Rule
  

46

Chain Rule 
  

47

Derivative of Inverse function
  

 where   is the inverse function of  .
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48 Reciprocal Rule 

49 Logarithmic Differentiation  ,  , 

50

51

52

53

lim
x→ 0

= 1
sin− 1 x

x

lim
x→ 0

= 1
tan− 1 x

x

lim
x→ 0

= 1
ln(1 + x)

x

lim
x→ ∞

(1 + )
x

= e
1

x

lim
x→ ∞

(1 + )
x

= ek
k

x

lim
x→ 0

ax = 1

y' (x) = lim
△x→ 0

= lim
δx→ 0

=
f(x + △ x) − f(x)

△ x

△ y

△ x

dy

dx

= tanα
dy

dx

= +
d(u + v)

dx

du

dx

dv

dx

= +
d(u − v)

dx

du

dx

dv

dx

= k
d(ku)

dx

du

dx

= . v + u.
d(u. v)

dx

du

dx

dv

dx

y = f(g(x)), y = g(x), = .
dy

dx

dy

dg

dg

dx

=
dy

dx

1
dx

dy

x(y) y(x)

( ) = −
d

dx

1

y

dy

dx

y2

y = f(x) ln y = ln f(x) = f(x). [ln f(x)]
dy

dx

d

dx

(C) = 0
d

dx

(x) = 1
d

dx

(ax + b) = a
d

dx

(ax2 + bx + c) = 2ax + b
d

dx
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73

74

(xn) = nxn− 1d

dx

x−n = −
d

dx

n

xn+ 1

( ) = −
d

dx

1

x

1

x2

(√x) =
d

dx

1

2√x

( n√x) =
d

dx

1

n n√xn− 1

(lnx) =
d

dx

1

x

(loga x) = , a > 0, a ≠ 1
d

dx

1

x1na

(ex) = ex
d

dx

(sinx) = cosx
d

dx

(cosx) = − sinx
d

dx

(tanx) = = sec2 x
d

dx

1

cos2 x

(cotx) = = cos ec2x
d

dx

1

sin2 x

(secx) = tanx. secx
d

dx

(cos ecx) = − cotx. cos ecx
d

dx

(sin− 1 x) =
d

dx

1

√1 − x2

(cos − 1 x) = −
d

dx

1

√1 − x2

(tan− 1 x) =
d

dx

1

1 + x2

(cot − 1 x) = −
d

dx

1

1 + x2

(sec − 1 x) =
d

dx

1

|x|√x2 − 1

(cos − 1 ecx) = −
d

dx

1

|x|√x2 − 1
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85 Second derivative 

86 HigherOrder derivative 
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Leibnitz\'s  formulas 

90
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(sinhx) = coshx
d

dx

(coshx) = sinhx
d

dx

(tanhx) = = sech2 x
d

dx

1

cosh2
x

(cothx) = − = sech2 x
d

dx

1

sinh2
x

(sechx) = − sechx. tanhx
d

dx

(cos echx) = − cos echx. cothx
d

dx

(sin− 1 hx) =
d

dx

1

√x2 + 1

(cos − 1 hx) =
d

dx

1

√x2 − 1

(tan− 1 x) = , |x| < 1
d

dx

1

1 − x2

(cot − 1 hx) = − , |x| > 1
d

dx

1

x2 − 1

(uv) = vuv− 1. + uv lnu.
d

dx

du

dx

dv

dx

f' ' = (f' )' = ' = =
dy

dx

d

dx

d2y

dx2

f n = = yn = (f n− 1)
dny

dxn

(u + v)n = un + vn

(u − v)n = un − vn

(uv)' ' = u' ' v + 2u' v' + uv' ' , (uv)' ' ' + u' ' ' v + 3u' ' v' + 3u' v' ' + uv' ' ' , (uv)
n

= unv + νn− 1v' + un− 2v' ' + … + uvn
n(n − 1)

1.2

(xm)
n

= !xm−nm !

m − n

(xn)n = n !

(loga x)
a

=
( − 1)n− 1(n − 1)!

xn1na

(lnx)
n

=
( − 1)n− 1(n − 1)!

xn

(ax)n = ax lnn a

(ex)n = ex
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99

Velocity and Acceleration
  

 is the position of an object relative to a fixed coordinate system at a time t, 
  

 is the instantaneous velocity of the object
  

 is the intantaneous acceleration of the object.

100
Tangent Line

  

101

Normal Line
  

102

Increasing and Decreasing Functions.
  

If  , then   is increasing at  . 
  

If   then   is decreasing at  .

103 If   does not exist or is zero, then the test fails.
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104

Local extrema 
  

A function   has as local maximum at   if and only if there exists some interval containing   such that   for all    in the
interval. 

  
A  function   has a  local minimum at    if  and only  if  there exists some  interval contaiing   such  that    for  all    in  the
interval.

105
Cirtical Points

  
A critical points on   occurs at   if and only if either   is zero or the derivative doesn\'t exist.

106

First Derivative Test for Local extrema
  

If   is increasing   for all   in some interval   is decreasing   for all   in some interval  , then 
 has a local maximum at  .

107
If   is decreasing   for all x in some interval   is increasing   for all x in some interval  , then 

 has a local minimum at  .

108
Second Derivative Test for local Extrema 

  
If   and  , then   has a local maximum at  . If   and  , then   has a local minimum at  .

109
Concavity 

  
 is concave upward at   if and only if   is increasing at   is concave downward at   if and only if   is decreasing at  .

110

Second Derivative Test for Concavity
  

If  , then   is concave upward at  , If  , then   is concave downward at  , If   does not exist or is zero,
then the test fails.

111

Inflection Points
  

If   exists and   changes sign at   then the point   is an inflection point of the graph of   If   exists at
the inflection point, then 
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112 L\' Hopital\'s Rule
  

(amx)n = mna ⋅ (mx)1nna

(sinx)n = sin(x + )
nπ

2

(cosx)n = cos(x + )
nπ

2

s = f(t)

v = s' = f' (t)

w = v' = s' ' = f' ' (t)

y − y0 = f' (x0)(x − x0)

y − y0 = −
1

f' (x0)(x − x0)

f' (x0) > 0 f(x) x0

f' (x0) < 0, f(x) x0

f' (x0)

f(x) x1 x1 f(x1) ≥ f(x) x

f(x) x2 x2 f(x2) ≤ f(x) x

f(x) x0 f' (x0)

f(x) (f' (x) > 0 x (a, x1] and f(x) (f' (x) < 0) x [x1, b)
f(x) x1

f(x) (f' (x) < 0) (a, x20 and f(x) (f' (x) > 0) [x2, b)
f(x) x2

f' (x1) = 0 f' ' (x1) < 0 f(x) x1 f' (x2) = 0 f' ' (x2) > 0 f(x) x2

f(x) x0 f' (x) x0f(x) x0 f' (x) x0

f' ' (x0) > 0 f(x) x0 f' ' (x0) < 0 f(x) x0 f' ' (x)

f' (x3) f' ' (x) x = x3, (x3, f(x3)) f(x) f' ' (x3)
f' ' (x3) = 0
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115
Small Change in

  

116

117
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120

121

First Order Partial Derivatives 
  

The partial derivative with respect to     
 

 

The partial derivative with respect to    .

122

Second Order Partial Derivatives
  

.
 

 

If the derivatives are continuous, then  .

123

Chain Rules 
  

If  (   is a function of one variable  ), then  .  If  ,then 

. I   then 

124

Small Changes
  

.

125

Local Maxima and Minima
  

  has  a  local maximum at    if    for  all    sufficiently  close  to    has  a  local minimum  at 
 if   sufficiently close  .

126
Saddle Point 

  
A stationary point which is neither a local maximum nor a local minimum

127

Stationary Points
  

 Local maxima and local minima occur at stationary points.
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128
Tangent Plane

  
The equation of the tangent plane to the surface   is 

lim
x→ c

= lim
x→ c

if lim
x→ c

f(x) = lim
x→ c

g(x) =
⎧⎪
⎨
⎪⎩

0

.

∞

f(x)

g(x)

f' (x)

g' (x)

dy = y' dx

f(x + △ x) = f(x) + f' (x) △ x

y △ y = f(x + △ x) − f(x)

d(u + v) = du + dv

d(u − v) = du − dv

d(Cu) = Cdu

d(uv) = vdu + udv

d( ) =
u

v

vdu − udv

v2

x = fx(also = zx),
∂f

∂x

∂z

∂x

y = fy(also = zy)
∂f

∂y

∂z

∂y

= ( ∂2 f)( ∂x2) = f× , = fyy, patial( ∂y( = = fxy, ∂( ∂x)( = = fyx
∂

∂x

∂f

∂x

∂

∂y

∂2 f

∂y2

∂f

∂x

∂2 f

∂y ∂x

∂f

∂y

∂2 f

∂x ∂y

=
∂f

∂y ∂x

∂2 f

∂x ∂y

f(x, y) = g(h(x, y)) g h = g' (h(x, y)) , = g(h(x, y))
∂f

∂x

∂h

∂x

∂f

∂y

∂h

∂y
h(t) = f(x(t), y(t))

h' (t) = +
∂f

∂x

dx

dt

∂f

∂y

dy

dt
z = f(x(u, v), y(u, v)0 = + , = x) + .

∂z

∂u

∂f

∂x

∂x

∂u

∂f

∂y

∂y

∂u

∂z

∂v

∂f

∂

∂x

∂v

∂f

∂y

∂y

∂v

△ ≈ ( )x + ( )y
∂f

∂x

∂f

∂y

f(x, y) (x0, y0) f(x, y) ≤ f(x0, y0) (x, y) (x0, y0)f(x, y)
(x0, y0) f(x, y) ≥ f(x0, y0)f or all(x, y) (x0, y0)

= = 0
∂f

∂x

∂f

∂y

z = f(x, y)at(x0, y0, z0) z − z0 = fx(x0, y0)(x − x0) + fy(x0, y0)(y − y0)

https://doubtnut.app.link/fsIQrUYR0S
https://doubtnut.app.link/fsIQrUYR0S
https://doubtnut.app.link/fsIQrUYR0S
https://doubtnut.app.link/fsIQrUYR0S
https://doubtnut.app.link/fsIQrUYR0S
https://doubtnut.app.link/fsIQrUYR0S
https://doubtnut.app.link/fsIQrUYR0S
https://doubtnut.app.link/fsIQrUYR0S
https://doubtnut.app.link/x6Y7ZSYR0S
https://doubtnut.app.link/x6Y7ZSYR0S
https://doubtnut.app.link/fsIQrUYR0S
https://doubtnut.app.link/fsIQrUYR0S
https://doubtnut.app.link/fsIQrUYR0S
https://doubtnut.app.link/fsIQrUYR0S
https://doubtnut.app.link/fsIQrUYR0S
https://doubtnut.app.link/fsIQrUYR0S
https://doubtnut.app.link/fsIQrUYR0S
https://doubtnut.app.link/fsIQrUYR0S
https://doubtnut.app.link/x6Y7ZSYR0S
https://doubtnut.app.link/x6Y7ZSYR0S
https://doubtnut.app.link/fsIQrUYR0S


129 Normal to Surface
  

The equationn of the normal to the surface   at   is 
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Gradient of a Scalar Function
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Directional Derivative
  

  where  the  direction  is  defined  by  the  vector 

.
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Divergence of a Vector Field 
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Laplacian Operator
  

134

135

 DOWNLOAD DOUBTNUT TODAY FOR FREE PDFs & MORE

136

137 .

 Download Hundreds of such PDFs for FREE on Doubtnut App Today
  

 Download Doubtnut to Ask Any Math Question By just a click
  

 Get A Video Solution For Free in Seconds
  

 Doubtnut Has More Than 1 Lakh Video Solutions
  

 Free Video Solutions of NCERT, RD Sharma, RS Aggarwal, Cengage (G.Tewani), Resonance DPP, Allen, Bansal, FIITJEE, Akash,
Narayana, VidyaMandir

  
 Download Doubtnut Today

 

z = f(x, y) (x0, y0, z0) = =
x − x0

fx(x0, y0)

y − y0

fy(x0, y0)

z − z0

−1

∇f = ∇f = ( , , )
∂f

∂x

∂f

∂y

∂f

∂z

∇u = ∇u = ( , , ……, )
∂u

∂x1

∂u

∂x2

∂u

∂xn

= cosα + cosβ + cos γ,
∂f

∂1

∂f

∂x

∂f

∂y

∂f

∂z
→
1 (cosα, cosβ, cos γ), cos2 α + cos2 β + cos2 γ = 1

÷
→
F ≡ ∇.

→
F = + +

∂P

∂x

∂Q

∂y

∂R

∂z

∇2 f = + +
∂2 f

∂x2

∂2 f

∂y2

∂2 f

∂z2

÷ (curl
→
F ) = ∇. (∇ ×

→
F ) = 0

curl( ∇f) = ∇ × (v∇f) ≡ 0

÷ ( ∇f) = ∇. ( ∇) = ∇2 f

curl(curl
→
F ) ≡ ∇( ÷

→
F ) − ∇

→
F − ∇(∇.

→
F ) − ∇2

→
F
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