Topic: Product and Quotient Rule

Background:

Product Rule: |[f(z)g(x)] = f'(x)g(x) + f(2)g'(x)

Quotient rule: (

Illustrative Examples:

(1) Find the derivative of the function h(z) given below.
h(z) = (42° — 32° + 7o + 1)(2° + 32 + 7)

Solution:

h(z) = f(x)g(z) where f(x) = (42° — 32? + Tz + 1) and g(z) = (z* + 32 + 7).
f'(z) = (4)(5)z®V — (3)(2)2®Y + 7 =202* — 62+ 7

g'(z) =32B7V +3 =327 +3

Hence,

W(x) = f(x)g(x)+ f(z)g'(x)
= (200" — 62 + 7)(2® + 32 +7) + (42° — 32% + Tz + 1)(32* + 3)
(2) Find the derivative of the function r(t) given below.

r(t) = 2t°e™

Solution:
r(t) = f(t)g(t) where f(t) = 2t* and g(t) = €.
f(t) = (2)(3)t4~) = 612

g'(t) = 5e

r'(t) = f(gt)+ f)g'(1)
= (6t")(e™) + (2t°) (5e™)

= 6t%™ + 106%™



(3) Consider the function f(y) = e?g(y), where g(0) = 2 and ¢'(0) = 5. Find f'(0).

Solution:

(4) Find the derivative of the function h(z) given below.

3 — dx
27 4+ 3z

h(z) =

Solution:

h(z) = ]gc(— where f(z) = 2® — 42 and g(z) = 2% + 3z.

oy g9@)f(z) = flx)g'(x)
") (@)
(322 — 4)(2% + 3x) — (23 — 42)(2% In(2) + 3)
(27 + 3x)2




5) Consider the function f(z) = 225@  Suppose that h(1) = 1,k(1) = 2,9(1) =
g(z)

3.0'(1) =2,k (1) =4,¢(1) =5. Find f'(1).

Solution:
fiz) = [h(x)k(a:)]g’(x;(;)[)f;(x)k(x)]’g(x) (using Quotient Rule)
_ [h@)k(2)]g'(z) — [W(z)k(x) + h(z)K (x)]g(x)
(9(x))?
(using Product Rule on h(x)k(z))
Hence,
) = [A(DED)]g' (1) — [A' (k) + (K (1)]g(1)
[9(1)]?
_ @IE) - [0)+ O)@]E)
)2
B 14
-9

(6) Consider the function f(z) = 2% sin(2z). Find (%),
Solution:
f(x) = h(z)g(z) where h(z) = 2° and g(z) = sin(2z).
W(z) = 322
J'(z) = 2cos(2x)

Hence, f'(z) = 32%sin(2z) + 223 cos(2x), and,

f/(g) = 3—81n(7r)—i—27r—cos(7r)



Cautions:

[f (x)g(2)]" # f'(2)g' (x)




