GRADE 12
Calculus 2— Differential Rules
WEBSITE NOTES

TOPIC:
¢ Rules of differentiation.

NOTE: The notation we use for the derivative of y = f{x) is

f(x) or v or % or D [f(x)].

When we find the derivative of a function, we say we differentiate the
function.

NOTE!!!

If the question asks you to find the derivative but does not say USING FIRST
PRINCIPLES, then you use the DIFFERENTIATION RULES as below.

Rules
1. If ix)=bthenf(x)=0

where b 1s a constant

Example 1

If h(x)=12,thenh (x)=0

2. If fix) = x" then f (x) = nx™"

Example 2
If k(x) = x°, then k (x) = 5x*
3. A fix) £ g(0)] = S )] £ -Hg(v)]

Example 3
If flx) = x° + x*, then iﬂx} = 5x*+ 4x°

Is the same as saying — the derivative of
the function f(x) or f’(x)




4. “Likfio) = k4 o)

Example 4
If f{ix) = 3x" then
4 fixy=3x 4L fix) () = 3% 5x* = 15x¢

Sometimes you may need to use distributive law in order to get the function in standard
form. It must be in a standard form before you differentiate.

Examgle 5 /
Determine f (x) if fix) = (3x +2)(x-5)
Solution /

fix)=3x*-13x-10
s =6x-13

/ Multiply out first using FOIL

Sometimes you may need to change roots into exponents before doing
differentiation.

Example 6

o ———

d o .
WY = 2 d—z as the derivative of y with respect to x

d . .
E\/E as the derivative of \/x with respect to x

%f(x) as the derivative of f(x) with respect to x

d —_1.1
SO ax X —E.JL 2

REMEMBER
NOTE: The notation we use for the derivative of y = f{x) 1s
f(x) or v’ or % or D [f(x)].

When we find the derivative of a function, we say we differentiate the
function.
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Example 7 (Try Yourself)

You need to find the Derivative of each question using the rules and not first

principles because it does not say first principles.

Remember STANDARD FORM and ROOTS into EXPONENTS first

a) Evaluate D [(x* - 3)7]

¢) Find-L 3
d) Differentiate f{x) if Ax) = Va*

b) Find 1 (x)if flx)=Vx

e) Find f(x)if flx) =V16x°

[11]
ANSWERS

a) D [(x*-3)] First multiply out

=D [x*—6x*+ 9]/

=6ex’ - 182/ (3) | Apply the rules of differentiation
b) Vx = x3 so f(x)= l?_ xS 2) | o) Wx'= X1 s0 % (Vx%) = % i/ (2)
d F=x=xy e) fix) =V16x =4(x°) = 4x3 /

sof(x)=2x'=2x/ 2) So £ (%) :%.4“\%-1 =6t )

. 1
You can write the answer as 6vVx or as 6x?2

[11]

Example 8 (Try Yourself)

June 2015 Exam Paper 1

REMEMBER THE DERIVATIVE IS THE GRADIENT AT A POINT.

TO WORK OUT A TANGENT OF A GRAPH YOU NEED TO WORK THE

GRADIENT OUT FIRST.

QUESTION 8
8.1 If flx)= % determine f'(x) from first principles.
g2 Determine:

821 % if y=5x"+5x+2

822 Dl.[if;’ —%_{|
83 Given: plx)=x"+2x

&)

2

(3)

Show. using relevant calculations. why it is not possible for a tangent drawn to the

graph of » to have a negative gradient.

(3)
[13]
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Answers

8.1 flx+h)= 4
x+h
4 4 -
Sx+h) = fx)=- > ¥ subst. into
x+h X formula
B 4x4Hx+Fh)
Hx+h)
_4x—4x—4h o Ax—4lx+h)
wx+h) wlx+h)
_ —4a
Hx+h) ;
_4h _\{_\' +h)
S+l - f(x) Hx+h)
h ok
_ —4h
- xHx+h)
—4
.\'[.\'+ h]
() = fim S+ -f(x) v formula
h—=0 h
B —4
1—: _\'[_\'+ f?] v answer
_ - )
X
821 | y=35x?+5x+2 v10x
' J 5
% =10x+3
i (2)
822 23
D {w'{x_‘ - l .\'i| 2
i 2 3
i X
2 -1
=D, [x-: L .\} v 2 o)
2 3
2 21 v-1
=—x —= 2
3 2
)
8.3 plx)=x +2x

plx)=3x"+2

3x7 20 or/of x'z0forallviralle x=R

2 3xt+£22250 forallvirglle xR
ie. p'(x)> 0 for allvir alle xe R

1.e. all tangents to p have gradient greater than (or equal to) 2.
Thus there 1s no tangent fo p that has negative gradient.

Alle raakbme aan » sal dus. 'n gradient groter, (of gelvk aan) 2 hé,
sal dus. geen raakln aan p wees met 'n negatiewe gradiént

e

v pllx)=3x"+2
v states & justifies /

nogn, en
verduidelil
p'lx)=0
¥ linking derivative
to gradient of
tangent/verband
qfzeleide,
3)
3l
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