
9.5) The quotient rule



Worked example Your turn

Differentiate with respect to 𝑥:

𝑦 =
3𝑥

5𝑥 − 2

Differentiate with respect to 𝑥:

𝑦 =
𝑥

2𝑥 + 5

𝑑𝑦

𝑑𝑥
=

5

2𝑥 + 5 2



Worked example Your turn

Differentiate with respect to 𝑥:

𝑦 =
𝑥2

ln 5𝑥

𝑦 =
ln 4𝑥

𝑥4

Differentiate with respect to 𝑥:

𝑦 =
𝑥3

ln 3𝑥

𝑑𝑦

𝑑𝑥
=
𝑥2 3 ln 3𝑥 − 1

ln 3𝑥 2



Worked example Your turn

Differentiate with respect to 𝑥:

𝑦 =
c𝑜𝑠 3𝑥

𝑥4

𝑓(𝑥) =
𝑥4

cos 3𝑥

Differentiate with respect to 𝑥:

𝑦 =
sin 4𝑥

𝑥3

𝑑𝑦

𝑑𝑥
=
4𝑥 cos 4𝑥 − 3 sin 4𝑥

𝑥4



Worked example Your turn

Find the stationary point of 

𝑦 =
cos 𝑥

𝑒3𝑥
, 0 < 𝑥 < 𝜋

Find the stationary point of 

𝑦 =
sin 𝑥

𝑒2𝑥
, 0 < 𝑥 < 𝜋

(0.464, 0.177) (3 dp)



Worked example Your turn

Find the equation of the tangent to the 

curve 𝑦 =
𝑒
1
4𝑥

𝑥
at the point (4,

1

4
𝑒)

Find the equation of the tangent to the 

curve 𝑦 =
𝑒
1
2
𝑥

𝑥
at the point (2,

1

2
𝑒)

𝑦 =
1

2
𝑒


