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Product and quotient rules
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Introduction

As their names suggest, the product rule and the quotient rule are used to differentiate
products of functions and quotients of functions. This leaflet explains how.

1.The product rule

It is appropriate to use this rule when you want to differentiate two functions which are multiplied
together. For example

y=e"sinx is a product of the functions e” and sinx

In the rule which follows we let u stand for the first of the functions and v stand for the second.

If v and v are functions of x, then

Example
d
If y = Twe®® find ey
dx
Solution

Comparing the given function with the product rule we let

u="Tx, v=-e
It follows that d d
u v
— =7 d — = 2™
dz ’ an dz ©
Thus, using the product rule,
d 2x 2x 2x 2x
@er ) = Tx(2e™) + (7)) = Te** (20 + 1)
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2. The quotient rule

It is appropriate to use this rule when you want to differentiate a quotient of two functions, that
is, one function divided by another. For example

el‘

Y= — is a quotient of the functions e” and sinxz
sin x
In the rule which follows we let © stand for the function in the numerator and v stand for the
function in the denominator.

If v and v are functions of x, then

Example
sin x dy
If y = find —.
Y73 M
Solution

Comparing the given function with the quotient rule we let

u = sinx, and v = 32
It follows that
du J dv 6
1, — C0s® an 1~ 0%

Applying the quotient rule gives

dy 3z*cosx —sinx (6x) 3x(wcosz —2sinz) wxcosx —2sinw

de Qx4 Qx4 33

Exercises

d
Choose an appropriate rule in each case to find d_y
x
.y =a’sinx

.y =e"cosx

1
2
3
4y = 21
)
6

y = Tzlog, x
_ x—1
Y= snoe
Answers
. . . T(p2_2p41
1. 2cosz +2zsiny 2. —e®sinx + e cosx = e%(cosz —sinx) 3. %

2z—x2—1
4. P

d. 7(1 + lOge .T), 6. sin 22—2(z—1) cos 2;13.

sin? 2z
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