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Product Rule

Theorem
(Product Rule) If

then

Remark

> In general, (u(x)v(x)) # u'(x)V/'(x).
» The product rule can be generalized as follows:

()W) = o' (VW) + u(x) {v(xw(x)}
= u'(x)v(x)w(x) + u(x)V'(x)w(x) + u(x)v(x)w'(x).
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Product Rule Quotient Rule

Example

Find the derivative for each of the following functions:
(a) f(x) =2x2eX

(b) F(x) = (VX +1)(Inx - 1)

Solutions
(a) f(x) = (2x?)'eX 4 2x2%(eX)" = 4xe* + 2x2e*.

(b) E’(x) = (Vx4 1)(Inx = 1)+ (v/x + 1)(Inx — 1)". Hence we
ave

f'(x) = %X;(Inx 1)+ (Vx+ 1)%
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Theorem
(Quotient Rule) If

y="f(x)= )’
hen
t By - YOVE) — G0V ()
d COk
Remark

+ In general, (Ei) £ 20,

» u(x) and v(x) in the above formula cannot be interchanged.

Maosheng Xiong Department of Mathematics, HKUST MATH 1003 Calculus and Linear Algebra (Lecture 16)



Example
Find the derivative for each of the following functions:
a) f(x)=+*&
(2) £(x) \/}jl Example
(b) f(x) = 2T Find the derivative of each of the following functions:
2
X
Solutions (a) f(x) = 21
() Fil) = SV mx(Vx 1) VXL 5Yx o) g(t) = Lt
(VX 1P (VX 1P (b)) =%
VX +2 tet
2K+ 1) Y =i
(e¥)(2x+1) — e*(2x + 1) e*(2x + 1) — 2¢e"
(b) f'(x) = > = R
(2x+1) (2x+1)
eX(2x — 1)
(2x +1)2°

Answers to practices

(a)
oy YR -1) - (x®*—1)Yx*  —2x
Fe) = (2 12 RO
(b)
) 2—t)y2t— (2 —t)(2) 2t—1—(2—1t)In2
I Gt (ztgg Rty 2t (25 t)in2
(c)
dy (te')'Int—(Int)(te’) e (t+1)Int— e
dt (Int)2 - (nt)2
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