Review: Chain Rule - 10/28/16

1 Chain Rule
Chain Rule: (fog)'(z) = f'(g(x)) - ¢'(2).

Example 1.0.1 Let h(z) = vz + 1. We can break this up into f(u) = v/u and g(x) = 2>+1. Then
fl(u) =1u™? and ¢'(z) = 22. Then W' (z) = f'(9(z))-¢'(z) = 2(a®+1)71? 22 = 22— =

xT
2v/x2 41 Va4l

Example 1.0.2 Let h(z) = e 3. Let f(u) e“ and g(x) = z* — 3. Then f'(u) = e* and
¢(x) = 2x. Then I'(z) = f'(g(z)) - ¢'(x) = e*" 73 - 2.

Example 1.0.3 Let h(x) = W Then for the quotient rule, let f(x) = sin(cos(z)) and
g(x) =2z —5. Now to find f'(x), we need the chain rule. Let z(u) = sin(u) and q(x) = cos(x), so

Z'(u) = cos(u) and ¢'(x) = —sin(z). Then by the chain rule, f'(x) = cos(cos(x)) - (—sin(x). We
cos(cos(x))-(—sin(z))-(22z—5)—2(sin(cos(z)))
(2z—5)2 ’

also have ¢'(z) = 2. Then by the quotient rule, h'(x) =

Example 1.0.4 Let h(x) = cos(vVx%+3). To start we can break it up as f(u) = cos(u) and
g(x) =+va?2+3, so f'(u) = —sin(u). To ﬁnd the derivative of g(x), we are going to need the chain

rule again. Let z(u) = /u and q(x) = 2® + 3, then 2'(u) = ﬁa and ¢'(z) = 2z, so g'(zv) = =
. ; / — _ qj 2 —
Now we can use the chain rule for the overall function, so h'(z) = —sin(v/z? + 3) T3

Practice Problems

1. Find 4 tan(z?).

2. Find £ tan?(z).

3. Find %e%.

4. Find LesinG),

5. Find \/W

6. Find -L (323 — 17)'°.
7. Find £ cos(tan(z)).

x+3

8. Find d £



Solutions
1. Let f(u) = tan(u) and let g(x) = 22, so tan(xz?) = (f o g)(z). Then % tan(z?) = sec?(z?) - 2u.

2. Let f(u) = u? and let g(z) = tan(z), so tan?(z) = (f o g)(x) (since we can think of tan?(x)
as (tan(z))?). Then £ tan?(z) = 2 tan(z) - sec?().

3. Let f(u) = e* and g(z) = &2, Then f'(u) = " and to find the derivative of g, we need

the quotient rule. Let z(z) = x + 2 and ¢(x) = 3z, so 2/(x) = 1 and ¢(x) = 3. Then

’ _ 3x—=3(z+2) _ —6 _ —2 . d z¥2 _ zt2  _g
g'(z) = “Ga?  — 922 = 32- Now we can use the chain rule to get jre's = e - 5.

4. Let f(u) = e" and g(z) = sin(3z), so f'(u) = e¢*. We need to use the chain rule to find ¢'(z).
Let z(u) = sin(u) and g(z) = 3z, then ¢/(z) = 3 cos(3z). Then LesinG?) = ¢sin(2) . 3 ¢os(3x).

5. Let f(u) = yu and g(z) = z%", so f'(u) = 3 We need the product rule to find the
derivative of g(x). Let z(x) = 2% and ¢(z) = €% so 2/(z) = 2z and ¢'(z) = e*. Then
g'(z) = 2ze” + x%e”. Then Lv/z%e* = 2\/;27 - (2ze” + x2e™).

6. Let f(u) = v' and g(z) = 32% — 17. Then f'(u) = 100u* and ¢'(z) = 962!. Then
4 (37% — 17)190 = 100(3z%* — 17)% - (962%1).
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7. Let f(u) = cos(u) and g(z) = tan(z), so f'(u) = —sin(u) and ¢'(x) = sec’(z). Then
4 cos(tan(z)) = — sin(tan(z)) - sec?(z).

8. We're going to need the quotient rule for this. Let f(z) = "™ and g(z) = z. To find f'(x),

we can use the chain rule: let z(u) = e* and ¢(x) = = + 3, then 2’'(u) = €" and ¢'(z) = 1, so
ez+3 ez+3x_ez+3

fz) = e**3 . 1. Then by the quotient rule, % e
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