9.3) The chain rule



Worked example Your turn

Differentiate with respect to x: Differentiate with respect to x:
y = (4x3 — x)7 y = (3x* + x)°
d
d_ic/ =503x* +x)*(12x3 + 1)

f(x) = (7x* = 3x)*




Worked example

Your turn

Differentiate with respect to x:

y = (Inx)*

f(x) = (Inx)*

Differentiate with respect to x:
y = (Inx)°
dy 5(nx)*
dx  x




Worked example

Differentiate with respect to x:

x2+x

y=¢€

f(X) — ex3—2x+1

Your turn
Differentiate with respect to x:
y = pX*—3x%-1
dy 4 2
— = (4x3 — 6x)e* ~3*¥" 1
- = )



Worked example Your turn

Differentiate with respect to x: Differentiate with respect to x:
y = (3* +1)° y = (4% — 2x)°

d
d_ic] = 3(4* — 2x)%(4*In4 — 2)

fx) = (2" = 3x)*




Worked example

Your turn

Differentiate with respect to x:
y = In(sin x)

Differentiate with respect to x:
y = In(cos x)
dy

— =tanx
dx



Worked example

Your turn

Differentiate with respect to x:
y =In(x? —3x +4)

f(x) =In(x®—2x —5)

Differentiate with respect to x:
y = In(x* — 5x% — 3)

dy  4x3 —10x

dx x*—5x%2-—23



Worked example Your turn

Differentiate with respect to x: Differentiate with respect to x:
y = sin 5x Yy = CoSs 3x
dy
— = —3sin 3x
dx

f(x) = cos(—4x)




Worked example Your turn

Differentiate with respect to x: Differentiate with respect to x:
y = sin* x y = sin? x
dy

— = 2sinxcosx = sin 2x
dx

f(x) = cos3 x




Worked example Your turn

Differentiate with respect to x: Differentiate with respect to x:
y = sin* 3x y = sin? 3x
dy

— = 6sin 3x cos 3x = 3sin 6x
dx

f(x) = cos3 2x




Worked example Your turn

Differentiate with respect to x: Differentiate with respect to x:
y=v2x—1 y =1/2x3+1
dy 1

3
_ = 3 2 2
- 4(Zx + 1) 4(6x°)

f(x) = V4x2 +5




Worked example

Your turn

Differentiate with respect to x:
y=e"

Differentiate with respect to x:
y=e®
d

_y_ x( ,e*
dx_e(e )



Worked example Your turn

Given that y = v2x° — 2, find % at (3,22) Given that y = v5x2 + 1, find % at (4,9)

20

9




Worked example

A curve C has equation
3 2
Y= =50+ 75
Find an equation for the normal to C at the
point with x-coordinate 1 in the form ax +
by + ¢ = 0, where a, b and c are integers

Your turn
A curve C has equation
4 3
y = G205 , X qt —

Find an equation for the normal to C at the
point with x-coordinate 2 in the form ax +
by + ¢ = 0, where a, b and c are integers

x4+ 40y + 158 = 0



