Basic Differentiation Rules

For f (x) =c (constant function), f'(x) =0
For f (x) = x (constant function), f'(x) =1
For f (x) = x* (constant function), f'(x) =2x
For f (x) = x> (constant function), f'(x) =3x°
3

For f (x) =x* (constant function), f'(x) = 4x

For f (x) = x> (constant function), f’(x) =5x"

In general:
Let f (X) = x". Find the derivative of the function f (x).

f'(x) =nx""

Example 1.

Let f (X) = 3x

f'(x)=3-D,(x) =3(1) =3



Example 2:

Let f (X) =5x%°

f'(x)=5- D, (x*) =5(2x) = 10x

Example 3:

Let f () =7x°

f'(x)=7-D,(x°)=7(3x*) = 21x°



Example 4:

Let f (X) = 7x°+5x — 8

£/(x) = D, (7x%) + D. (5%) - D, (8)
f '(X) = 7Dx (Xg) + 5Dx(x) o Dx (8)
f'(x)=7-(3x*)+5(1) -0

f'(x) =21x* +5

Example 5:

Letf(x):7—3
X

f(x):7—3:7x‘3
X

f'(x) = D, (7x7°)
f'(x) =7D,(x™)
f'(x)=7-(=3x"")

f'(x) =-21x"



Example 6:
Let f (x) =/x
f(X) = \/; _ yl/?

f'(x) =D, (x"?)
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Example 7:

Let f (x) =4cosx

f’'(x) =D, (4cosx)
f'(x) =4(-sinx)

f'(x) =—4sin x



Example 7:

Let f (x) =i2+7sinx
X

4
2

j+ D, (7sin x)
X

f'(x) = DX(
f'(x) =D, (4x?)+ D, (7sinx)
f'(x)=4D, (x?)+7D,(sinx)
£/(x) = 4(-2x")+7(cos X)

f'(x) = —8x~° + 7cos X



Example 8:

Let f (x) = (4x +1)°. Find equation of tangent line at (0,1).
f(x)=16x* +8x+1

f'(x) =D, (16x*)+ D, (8X) + D, (1)

f'(x) =16D, (x*)+8D, (x) + D, (1)

f'(x) =16(2x)+8(1) +0

f'(x)=32x+38

Hence, slope of tangent line at (0,1) = m= '(0)
m= f'(0)=32x+8=32(0)+8=8

Equation of tangent line: y—y, =m(X—X,)
Equation of tangent line: y—1=8(x—0)

Equation of tangent line: y=8(x—-0)+1=8x+1



0
ory

104




Example 9:

Let f (xX) =3cosx. Find equation of tangent line at (z/2, 0).
f (x) =3cos x

f'(x) = D, (3cosx)

f'(x) =3D, (cosx)

f'(x) =3(—sinx)

f'(x) =-3sin x

Hence, slope of tangent line at (z/2, 0) = m = f'(xz/2)
m= f'(z/2) =-3sinx =-3sin(z/2) =-3(1) = -3
Equation of tangent line: y—y, =m(x—x,)

Equation of tangent line: y—0=-3(x—7/2)

Equation of tangent line: y =-3x+37/2



Y= 3cos(x)

i -3x+3mw/2




Example 10:

4x* —TX
NG

Letf(Xx)=

4
f()_4x X 4); _72(24)(2_7)(_1
X’ X X

f'(x)=D, (4x*)- D, (7x™)
f'(x)=4D, (x*)-7D,(x ")
f'(x)=4(2x)-7(-1x"*)

f'(x) =8x—7x7"



Example 10:

Let f (x) =
3 X2

f(x):352— > gy 2"

\/X_ o X2/3

f'(x) =D, (5x*"°)

f'(x)=5D, (x )

f'(x)= 5(%2 xz’“j
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