






A TANGENT 
is a straight 
line or plane 
that touches 

a curve or 
curved 

surface at a 
point, but if 
extended… 

does not 
cross it at 

that point…



1. Find the derivative

2. Substitute x co-ordinate of the given 
point into the derivative to calculate the 

gradient of the tangent.

3. Substitute the gradient and co-ordinate 
of the given point into a straight line 

equation

4. Solve for y



Step 1: Find the derivative
𝑦 = 3𝑥2

𝒅𝒚

𝒅𝒙
= 𝟔𝒙

Step 2: Calculate the gradient at point (1;3)
𝑑𝑦

𝑑𝑥
= 6𝑥

= 6(1)
𝒎 = 𝟔

Step 3 & 4: Determine equation and solve for y
𝒚 − 𝒚𝟏 = 𝒎 𝒙− 𝒙𝟏
𝑦 − 3 = 6 𝑥 − 1
𝑦 − 3 = 6𝑥 − 6
𝑦 = 6𝑥 − 3

Find the equation of the tangent for the curve 𝒚 = 𝟑𝒙𝟐 at points (1;3)



1. 𝑮𝒊𝒗𝒆𝒏 𝒈 𝒙 = 𝒙 + 𝟐 𝟐𝒙 + 𝟏 𝟐

Determine the equation of the tangent at x = -1

2. Determine the equation of the normal to the curve 𝒙𝒚 = −𝟒 at (-
1;4)

3. For a particular function g, we know 𝒈′ 𝟓 = 𝟐 & 𝒈 𝟓 = −𝟑
Write an equation for the line tangent to g at x = 5

4. Consider the function 𝒚 = 𝒙𝟑 − 𝒙 + 𝟓
a) Find the equation to the line tangent to the curve at point (1;5)
b) Find the equation of the line normal (perpendicular) at the point 

(1;5)

5. Find the equation of the tangent for 𝒇 𝒙 = 𝒙𝟐 + 𝟑 at (-1;2)





1. 𝑮𝒊𝒗𝒆𝒏 𝒈 𝒙 = 𝒙 + 𝟐 𝟐𝒙 + 𝟏 𝟐

Determine the equation of the tangent at x = -1

Determine the y co-ordinate. Substitute x = =1 in g(x).

𝑔 −1 = −1 + 2 2 −1 + 1 2

= 1
𝑇𝑎𝑛𝑔𝑒𝑛𝑡 𝑝𝑎𝑠𝑠𝑒𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ (−1; 1)

Lets simplify…
𝑔 𝑥 = 𝑥 + 2 2𝑥 + 1 2

= (𝑥 + 2)(4𝑥2 + 4𝑥 + 1)
= 4𝑥3 + 4𝑥2 + 𝑥 + 8𝑥2 + 8𝑥 + 2

= 4𝑥3 + 12𝑥2 + 9𝑥 + 2

𝑔′ 𝑥 = 12𝑥2 + 24𝑥 + 9
𝑠𝑢𝑏 −1 𝑓𝑜𝑟 𝑥…

𝑔′ −1 = 12 −1 2 + 24 −1 + 9
𝑔′ −1 = −3

𝑦 − 𝑦1 = 𝑚 𝑥 − 𝑥1
𝑦 − 1 = −3(𝑥 − −1 )

𝑦 = −3𝑥 − 3 + 1
𝑦 = −3𝑥 − 2



2. Determine the equation of the normal to the curve 𝒙𝒚 = −𝟒 at (-1;4)

𝑦 = −
4

𝑥
𝑦 = −4𝑥−1

𝑑𝑦

𝑑𝑥
= 4𝑥−2 =

4

𝑥2

𝑚 =
4

−1 2

𝑚 = 4

Use gradient of tangent to calculate gradient of normal

𝑚𝑡𝑎𝑛𝑔𝑒𝑛𝑡 × 𝑚𝑛𝑜𝑟𝑚𝑎𝑙 = −1

4 ×𝑚𝑛𝑜𝑟𝑚𝑎𝑙 = −1

𝑚𝑛𝑜𝑟𝑚𝑎𝑙 = −
1

4

𝑦 − 𝑦1 = 𝑚 𝑥 − 𝑥1

𝑦 − 4 = −
1

4
(𝑥 − −1 )

𝑦 = −
1

4
𝑥 −

1

4
+ 4

𝑦 = −
1

4
𝑥 +

15

4



3. For a particular function g, we know 𝒈′ 𝟓 =
𝟐 & 𝒈 𝟓 = −𝟑

Write an equation for the line tangent to g at x 
= 5

𝑦 − 𝑦1 = 𝑚 𝑥 − 𝑥1
𝑦 − −3 = 2(𝑥 − 5)
𝑦 + 3 = 2𝑥 − 10
𝑦 = 2𝑥 − 13



4. Consider the function 𝒚 = 𝒙𝟑 − 𝒙 + 𝟓
a) Find the equation to the line tangent to the curve at point (1;5)
b) Find the equation of the line normal (perpendicular) at the point 

(1;5)

𝑦 = 𝑥3 − 𝑥 + 5
𝑦′ = 3𝑥2 − 1

Substitute 1 in y’

𝑦′ = 3 1 2 − 1
𝑦′ = 2
𝑚 = 2

𝑦 − 𝑦1 = 𝑚 𝑥 − 𝑥1
𝑦 − 5 = 2 𝑥 − 1
𝑦 − 5 = 2𝑥 − 2
𝑦 = 2𝑥 + 3



5. Find the equation of the tangent for 𝒇 𝒙 = 𝒙𝟐 + 𝟑 at (-1;2)

𝒇 𝒙 = 𝒙𝟐 + 𝟑

= 𝒙𝟐 + 𝟑
𝟎.𝟓

…𝑼𝒔𝒆 𝒄𝒉𝒂𝒊𝒏 𝒓𝒖𝒍𝒆…

𝒇′ 𝒙 =
𝟏

𝟐
𝒙𝟐 + 𝟑

−𝟎.𝟓
. 𝟐𝒙

𝒇′ 𝒙 =
𝒙

𝒙𝟐 + 𝟑

At (-1;2)…f’(x) = -0.5

𝑦 − 𝑦1 = 𝑚 𝑥 − 𝑥1

𝑦 − 2 = = −
1

2
(𝑥 − −1 )

𝑦 − 2 = −
1

2
𝑥 −

1

2

𝑦 = −
1

2
𝑥 +

3

2





For each of the functions below, determine the 
equations of the tangent.

a) 𝑓 𝑥 = 𝑥2 + 3𝑥 + 1…𝒂𝒕 𝒙 = 𝟎 & 𝒙 = 𝟒

b) 𝑓 𝑥 = 2𝑥3 − 5𝑥 + 4…𝒂𝒕 𝒙 = −𝟏 & 𝒙 = 𝟏

c) 𝑓 𝑥 = tan 𝑥 …𝒂𝒕 𝒙 =
𝝅

𝟒

d) 𝑓 𝑥 = 3 − 𝑥…𝒂𝒕 𝒙 = −𝟏 & 𝒙 = 𝟎





𝑓𝑜𝑟 𝑥 = 4…
𝑦 = 𝑥2 + 3𝑥 + 1

𝑦 = 4 2 + 3 4 + 1
𝑦 = 29

𝑓′ 𝑥 = 2𝑥 + 3
𝑓′ 𝑥 = 2 4 + 3

𝑓′ 𝑥 = 11
𝑚 = 11

𝑦 − 𝑦1 = 𝑚 𝑥 − 𝑥1
𝑦 − 29 = 11 𝑥 − 4
𝑦 − 29 = 11𝑥 − 44

𝑦 = 11𝑥 − 15

a) 𝑓𝑜𝑟 𝑥 = 0
𝑦 = 𝑥2 + 3𝑥 + 1

𝑦 = 0 2 + 3 0 + 1
𝑦 = 1
(0; 1)

𝑓′ 𝑥 = 2𝑥 + 3
𝑓′ 𝑥 = 2 0 + 3

𝑓′ 𝑥 = 3
𝑚 = 3

𝑦 − 𝑦1 = 𝑚 𝑥 − 𝑥1
𝑦 − 1 = 3 𝑥 − 0

𝑦 − 1 = 3𝑥
𝑦 = 3𝑥 + 1



b) 𝑓𝑜𝑟 𝑥 = 1
𝑓 𝑥 = 2𝑥3 − 5𝑥 + 4

𝑓 −1 = 2 −1 3 − 5 −1 + 4
𝑓 −1 = 7
(−1; 7)

𝑓′ 𝑥 = 6𝑥2 − 5
𝑓′ −1 = 6 −1 2 − 5

𝑓′ −1 = 1
𝑚 = 1

𝑦 − 𝑦1 = 𝑚 𝑥 − 𝑥1
𝑦 − 7 = 1 𝑥 − −1

𝑦 − 7 = 𝑥 + 1
𝑦 = 𝑥 + 8

𝑓𝑜𝑟 𝑥 = 1
𝑓 𝑥 = 2𝑥3 − 5𝑥 + 4

𝑓 1 = 2 1 3 − 5 1 + 4
𝑓 1 = 1

1; 1

𝑓′ 𝑥 = 6𝑥2 − 5
𝑓′ 1 = 6 1 2 − 5

𝑓′ 1 = 1
𝑚 = 1

𝑦 − 𝑦1 = 𝑚 𝑥 − 𝑥1
𝑦 − 1 = 1 𝑥 − −1

𝑦 − 1 = 𝑥 − 1
𝑦 = 𝑥



c)
𝑓 𝑥 = 𝑡𝑎𝑛𝑥

𝑓
𝜋

4
= tan(

𝜋

4
)

= 1

(
𝜋

4
; 1)

𝑓′ 𝑥 = sec2 𝑥

= sec2
𝜋

4

=
1

𝑐𝑜𝑠
𝜋
4

2

𝑓′ 𝑥 = 2
𝑚 = 2

𝒚 − 𝒚𝟏 = 𝒎 𝒙 − 𝒙𝟏

𝑦 − 1 = 2 𝑥 −
𝜋

4

𝑦 − 1 = 2𝑥 −
2𝜋

4

𝑦 = 2𝑥 −
𝜋

2
+ 1



d) 𝑓𝑜𝑟 𝑥 = −2
𝑓 𝑥 = 3 − 𝑥

𝑓 −2 = 3 − (−2)
𝑓 −2 = 5

𝑓′ 𝑥 = −1
𝑚 = −1

𝒚 − 𝒚𝟏 = 𝒎 𝒙 − 𝒙𝟏
𝑦 − 5 = −1 𝑥 + 2
𝑦 − 5 = −𝑥 − 2
𝑦 = −𝑥 + 3

𝑓𝑜𝑟 𝑥 = 0
𝑓 𝑥 = 3 − 𝑥
𝑓 0 = 3 − (0)

𝑓 0 = 3

𝑓′ 𝑥 = −1
𝑚 = −1

𝒚 − 𝒚𝟏 = 𝒎 𝒙 − 𝒙𝟏
𝑦 − 3 = −1 𝑥 − 0

𝑦 − 3 = −𝑥
𝑦 = −𝑥 + 3




