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Learning objectives:

1. Chain rule and its use in computing derivatives.

The Chain Rule

If g is differentiable at x and f is differentiable at g(x), then the composition
F = f o g is differentiable at x, and F”’ is given by

F'(x) = f'(g(x) g’ (x) .

In other words, if y = f(u) and u = g(x) are both differentiable functions, then

dy _ dy du
dx dudx’

Example 1. Find F’(x) if F(x) = Vx% + 1.

FW) = JU ) q () = %)

L) = g = $080) = [ = Feo.
U Ve

iV N
=\
:_\,Ut/l x AL
2
R Ax = X



SP25 MATH-I 165 Lecture 2.5 Chain Rule Page 2.

Example 2. Differentiate
1. y = sin(x?) .

2. y=sin’x.
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The power rule combined with the chain rule F = 1(5 ( d b{%

If n i 1 b du= , th
n is any real number and u = g(x), then 0,5 are (owstonts:
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Alternatively. i[g(x)]" = n[g0)]"™" g'(x) d Eq(u*bﬂ: a- 3C‘ Cawb)
dx dc
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Example 3. Differentiate y = (x> — 1)',
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Example 4. Find f'(x) if f(x) = ﬁ .
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Example 5. Find the derivative of the function g(¢) = ( T 1)
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Example 6. Differentiate y = 2x + 1)° (x
r—1
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Example 7. If f(x) = sin (cos (tan x)), then find f’(x).
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Example 8. Differentiate y = cos sm(tan 7). Choin of fongin 5
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Example 9. Differentiate y = [x + (x + sin> x)*]".
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