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Example

simplify ax
"

1 Before Differentiation ]

1) y = 4×3_ 2×-1+7×-15

2) fix) = 12×+511×-3 )
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3) y
= 5×3-14

2X

4) tix) = 4×5×-5Fx
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5) y = 13×-2714×-1×1
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Differentiation:

y
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ax DD a

Prove I ax = ax
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a Dp a
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Example:Differentiation

Y = 3×1<+5×-4×+2 + I - 2×-1
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Example:Differentiation

TIX) = 13×-572
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Example:Differentiation

Y
= (3×+171×-111×+2)
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Example:Differentiation

f-a)= 4¥ +É
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Example:Differentiation

y
= 3×2-14×-6

2×3
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Variables 

Y
= 7×7-311 Dp

A = ✗% 5 D
y

✗ = 44-1 Dp

A- = ITV2 D
p

s = 31-2+51--2
D
p
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Second order derivative 

y = × . . . .
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Example: Find second order derivative.

1) Y = 5×2+3×-4
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2) 1-1×1 = g-
+ TX
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3) S = 3t2+ 2-
t
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Differentiation to find a Gradient.

1) Differentiating the equation of  curve.

2) Find the gradient of  the curve at any point by substituting the value for x into 1)…

ay
- ← y = ✗2+1

- 3

4 - 2 ✗t- i - i - i o i i i ✗✗

>

Find the gradient of curve at x=i
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Example: Find the gradient of the graph y
= ✗3-12×+1 at . . . . .

1) ✗ = - I

2) ✗ = 2

3) ✗ = -25
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Example Find coordinate of point of curve y = ✗ 2+1

has gradient is -4.
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Gradient of  the curve = Gradient of  the tangent.

ay y= ✗2+1 Find equation of tangent to curve
- 4

↳ tangent at ✗= , 4--1%-1 at point ii.2)
- 3

"

; Ma - mt

- i - i - i o i i it>×
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Example: Find equation of tangent to curve y = ✗3- 3×7-2×-1 at 13,5)
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Example: Find equation of tangent to curve y = +1 at ✗ =2
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Increase function and Decrease function

oil

*

DX
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Example: Find values of ✗ for y = ✗2+3×-1 is increase function
.
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Example: Find values of ✗ for y
= (3×-171×+5) is decrease function .
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Differentiation for Stationary points (Turning points)

maximum point (m=o)
ay

i ¥ ⇒ → '¥.-◦

Increase Decrease

↳ £
*

DX
☒
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,
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minimum point em -01

¥
,

⇒ → 9¥> ◦
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Example

1)Differentiate

2)Differentiate=0 ; Solve for x

3)Substitute x to Original equation to find y for coordinates

Find the stationary point of curve y = ✗2+4×-3 and determine .
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4)Second order derivative for Max or Min
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Example

1)Differentiate

2)Differentiate=0 ; Solve for x

3)Substitute x to Original equation to find y for coordinates

Find the stationary point of curve y = -✗2-4×+1 and determine .
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4)Second order derivative for Max or Min
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Example

1)Differentiate

2)Differentiate=0 ; Solve for x

Find the stationary point of curve y = ✗3- ✗ 2- ✗ and determine
.
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3)Substitute x to Original equation to find y for coordinates y
= ✗

3-
✗
2-
✗
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4)Second order derivative for Max or Min
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Problem solving 
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Example
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Rate of  change 

Time

Unit

it

(t≥◦) hr or min or sea

✗

m/s

km/hr / ✗ = t
. . . .

c.MYmin A - t
.
. .

oclmih T = t
. . .
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Rate of  change 
(Motion of  a particle in a straight line)

Distance
(Displacement)

Velocity
(Speed)

Acceleration(+)

Deceleration(-)

D D
D D

V = tss = too .
Jt

A = 8¥
✗ = tooo
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Example
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The direction of  motion of  particle reverses

Moving in the same direction

Maximum or Minimum velocity

Maximum or Minimum of  h


