MA 123 (Calculus 1) Lecture 12: October 1, 2021 Section A3

Dr. Daniel Hast, drhast@bu.edu

Today’s topics

1 Chain Rule 1

1 Chain Rule

Briggs—Cochran—Gillett §3.7, pp. 191-200

Recall from last time:

Theorem 1 (Chain rule). If f and g are differentiable functions, then the composite function
f o g is differentiable and

L flota) = gl - o (@)

Example 2 (§3.7, based on Ex. 18). Use the Chain Rule to compute the derivatives of the
following functions:

(b) y = cos’(x)

We have
— cos(2°) = —sin(2”) - i;ﬁ = —sin(z°) - 5a?
dx dx ’
d 5\ _d 5 _ 4 _ 4 -
7 €08 (x) = %(cosx) = 5(cosx)" - o COST = 5cos™(z) - (—sinz).

Example 3 (§3.7, Ex. 26). Let h(z) = f(g(x)) and k(z) = g(g(z)). Use the table to compute
the following derivatives.

(a) /(1) (c) W(3) (e) K'(1)
(b) K'(2) (d) ¥(3) (f) K'(5)
x 1 23 4 5
flix) -6 -3 8 7 2
glx) 4 1 5 2 3
g' (x) 9 7 3 -1 -5
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Let’s just compute a couple of these here:

W(1) = f(g(1)g'(1) = f'(4)g'(1) =7-9 =63,
K(3)=9'(9(3)g'(3) = ¢'(5)g'(3) = =53 = —15.

Example 4 (§3.7, Ex. 19, 36). Calculate the derivatives of the following functions:
(a) y=va®+1
(b) y = e

Answers:
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= efnt . gec? ¢,
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Example 5 (§3.7, Ex. 54, 58, 60, 70, 74). Calculate the derivatives of the following functions:

(a) y = sin®(e)

fly = 25in(e31) - cos(e3T1) - 3+ 3,
x
(b) Yy = (1 _ 670.0590)71

dy 0.052 ~0.05z

% — _(1 0.05. ) 0.05 ( 0 05)

(c) y=h/z+Jz+ V&
() y = (20— 7
(e) y=(22+5)"™tan 2

For (c), it’s helpful to first compute the derivative of the inner function:

d‘i(x+m>_1+ (z+ V)~ < ;x_1/2>,

SO

CZI x—l—m (:L’+ :ic—ir\/_) v <x—|— T+ )

dz
(:L’+ z+ x) v { 1:L’—l—\/_ —l2. (1+1x1/2>}
2 2 '

N)\r—t N)\r—t
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For (d), we apply the product rule first:

d
d—e2’”(2x —T7) =2 (20 —7)° +e* .52z —7)* - 2.
X

Part (e) is similar.

Example 6 (§3.7, Ex. 96). Suppose f is differentiable on [—2, 2] with f/(0) = 3 and f'(1) = 5.
Let g(z) = f(sinz). Evaluate the following expressions:
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