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Thec._

quotient._r. ule 
If one function is divided by another you can 

-r:iifferentia te them using the quotient ru le.
One version is given in the formulae booklet: 

. ---..--.....-

l f(x) 

g(x) 

function 

f'(x) g(x) - f(x) g'(.x) 
(g(x))2 

-\-
derivative 

If y = �. where u and v-are functions of x, then 

dy 
d, -_,_-

v
du _

u 
dv 

dx dx 

v2 
The minus sign on top of the fraction means the 
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us e, s o  you s hould learn it for your exam. 

Worked example 

D:a-. . sin 5x . b 1Uerent1ate 
1 

wit respect to .x.

u = sin5x

du - = 5cos5x
dx 

x-
V = X

2 

dv 
-= 2x
dx 

---------

When using the quotient rule, start by writing

� t v. �Ju and d v_ Then use brackets when� ou u, 'dx dx 
(3 marks) you substitute to make sure you don t make

a mistake. 

du dvv--u-dy dx dx (x 2)(5 cos 5x) - (sin 5x )(2x) 
Make sure you are really aonfident
differentiating expressions like sin 5x usin the chain rule. 

g -=-- --
dx v2 

-

-

(x2)2 
5xcos 5x - 2 sin 5x

x3 --------

r Tbis solution shows t!lie quotient rule using

function notation. You wifl nave to answer 

questions about curves or graphs in '1:h�
f = .,,nd questions about functionsorm y . . .  c., 

in the form f : x H . . . so it·s a good idea to

be comfortable with both versions.

Be r�ally careful with signs when LJ,sing the
quotient rule. The minus sign on top means 
you have to subtract all of f(x) g '(x). 

The function h is defined by 
e -'" + 2 

h : x � ex _ 
3 

, x E IR, x '# 1n 3

-5 e-'" 

Sh.ow tl1at h'(x) = (ex_ 3)2
(3 marks) 

f(x) 
h(x) = 

g(x)
f(x) = ex + 2

- f' (x) = ex g' (x) = ex

f' (x) g(x) -f(x) g '(x)
h' (x) - - --[g-(x-)]_2 __

ex (ex -3) - (ex + 2) ex

=---------

(ex -3)2 

-sex

(eX - 3)2

-

-

-

-

------------ -----------

I Differentiate with respect to .x 

(a) 
COS): 

✓x 

(b) 
2.Y

J3x + I 

(c) x2 
+ l 

ln(x 2 
+ 1) 

(3 marks) 

(3 marks) 

(4 marks) 

2 Use the quotient rule to show that 
d 

-(cot x) = -cosec2 x
dJ� 

3 3 9 

(4 marks) 

3 f(x)=-­
x-1 x2 + 2 (x2 + 2)(x - 1)

3x(a) SJ)ow that f(x) = , 
J .x- + 2 

(4 marks) 

(b) Hence, or otl1erwise, fu1d f'(x) il1 its
su11plest form. (3 marks) 
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