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Intro to Derivatives

~ this is called

"secant line"

[The key pointof derivative is that

we want to find a Stangent) gradient

ata point from f(u))



jo



justI FYI,no need

to

remember

A
instantaneous



First-order Derivative

Let's say we have f(x) =c2

And we want to know the

GRADIENT atpoint

A:( - 2,4)
f( - z)

=( - z)2
=

4



As f'(z) =22,

the slope atA is:

m =fic - e)
=2( - 2)

...m
=- 4

With a slope & point /
(m =

- 4)
A:( -2,4)

we can make aline.

I - Y,
=M (x - x,)
2. - 2

y - 4
=

- 4(x - ( - z))

y
- 4

=

- 4(x +2)

..y
=

- 4x - 4

*this is the TANGENT LINEof f(x)
at x =

- 2



Let's say we want:

(i) instantaneous rate

of change, and

(ii) tangentline eq.

of f(x) =x2 at

Le =3, i.e. point C.

(i) Instantaneous rate of change (or slope/ gradient) requires

first-order derivative.

f(x) =x2

f(x) =2x

At C, slope is:

m =f((3) =2.3

..m =6

(ii) To make tangentline eq., we need a slope & a point.

*M1
=6 7 from (i))

*Atx =3,y =f(3) =3 =9.(:(3,9)

y -y,
=m(x - x,)

:.y - 9 =6(x - 3) *

you may stop here

y -9
=6x - 10

:y
=6x - 9 *or here



Notice that when we wantto

make a tangent line,

V

A

V the SLOPEof f(x) at:
1

* 2 <O must be negative
V M

*2 =0 must be 0.

1,1 *2 > 0 must be positive

This aligns with nature off(u):

*f(u) is decreasing at20

*f(x) is stationary at2 =0

*f(u) is increasing at270



so thatthe connection between

f (e) andf(x) is

when function is

f(x) < 0 decreasing

f(x) =0 stationary
Clocal min. / max.

fi(z) >0 increasing





Practice FO Derivative

Find the (i) derivative, (ii) gradient, (iii) tangenteq.

of the functions below at2 =2.

And state:

(iv) the function is increasing/decreasing at2 =2

(v) the range of values when function is

increasing & decreasing.



1. (i) y
=3x4 (ii) m =f'(z)

power rule

y' =4.3x3
L

"DOMO" =12.2

:m =96
..y
=12x

(iii) * M+=96 -> from (ii)

*A+x =

2,y
=f(z)

=3.2* =40

P: (2,40)

y -Yp =m
=(x - xp)

:.y - 40 =96(x - 2)

(iv) As f(2)
=9670, function is

increasing at 2
=

2.

(v) Visualising y':1223 with sign values:

C sign values of y'
t

S - ↳
Or

:.fis increasing atLe 70, and

decreasing at 2 <0



3. (i) y
=2n +3x -5(ii) m

=f((z)
=4(2) +3

y
=2.2x +3

.m =11
/
=4x +3... y

(iii) * M+=11 -> from (ii)

*A+x =

2,y
=f(z)

=2.2+3.2 -5 =9

P:(2,9(

y -Yp =m
=(x - xp)

:.y - g =11(x - 2)

(iv) As fi(2)=1170, function is

increasing at 2
=

2.

(v) Visualising y':4n+3 with sign values:

sign values of y'
t

s -o ↳
y' =0- OR qu +3 =0

4x = - 3

x =

- 44

:.fis increasing atLe >-, and

decreasing at is - I



5. (i) y
=2x

- 1
+x (ii) m =f'(z)

y
=-1.2x

- 2
+1

=- 2 +

..y
=
- z +1[uF0).:m =t-
2

asymptote

(iii) * M+= I -is from (ii)
2

*A+x =

2,y
=f(z)

=z +2 =3

P:(2,3)

y -Yp =m
=(x - xp)

:.y - 3 =I(x - z)

(iv) As f(2)
=270, function is

increasing at 2
=

2.

(v) Visualising y':-E+1 with sign values:

sign values of y'
I -- I
O O ⑧ 7

- 1.414 0 1.414 z
OR,

↳ asymptote y' =0
-2 +1 =0

- E =
- 1

2 =x

..n
=1 X

:.fis increasing atLe <-1.414 and 2 > 1.414,

decreasing at 1.414 <2 < 1.414 with eF0.


