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The rate of change at a given point

Derivative =0

Masimuin ZMimiumiPoifE Derivative is Negative

+ Increasing — Decreasing

I Derivative is Positive
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Position
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The average rate of change of fwith The rate of change of / with respect to x
I respect to x, atx =a 1s
when x changes fromatoa + 4, 1s
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From the rate of change of f with respect to x at x = a,

| - fa+h)- /(@

h—0 h

If this limit exasts, we call it the derivative of the function f at a, defined as
If f1s a function, the derivative of f with respect to x, denoted by 1 '(x), 1s

| -l L=/
/ . 1_@
f@=y=2
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“ Example s(x)=3x-2x Find /(0
Sol
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s Example f(x)=x>+x+1 Find f'(x)
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dy

dx

& Example y-=x Find

9641103 Fundamental Mathematics for Industry Education By KHACHONSAK SIMEK



YHIINGIABIFANUATU T
NAKHON PATHOM RAJABHAT UNIVERSITY

&) s])luuun-f_:fj

iy
(bt ¢

-
8 Example Given that the function representing the distance traveled by an object is
s =t =3¢ +8 ,find the velocity of the object at any time ¢.
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Let u = f(x), v = g(x), ¢ be any constant, and » be a real number. If u and v are E
differentiable at x, then the following rules can be applied.
Constant Rule Sum/Difference Rule Chain Rule I
@zO i(uiv):@iﬂ i(u”)znu”_lﬁ
I dx dx dx dx dx dx
Power Rule Product Rule
d | o d du dv I
I —(x") =nx —W-v)=v—+4u—
dx dx dx  dx
Constant Multiple Rule  Quotient Rule gy dv I
—(cu)=c— __ dax X
dx dx dx\ v s J
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% Example f(x)=2(x+1) Find f'(x
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Find f'(x)

2

X X

& Example rx)=x-
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& Example f(X)=;x;; Find £1(x)
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4 Example feo=(1+3](1+5 ) Finds'co

X
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& Example f()=@x+1) Finds'(x)

9641103 Fundamental Mathematics for Industry Education By KHACHONSAK SIMEK



UUIINYAYIIBAYUATUFN

=Y NAKHON PATHOM RATABHAT UNIVERSITY

Let y = f(u) be a function that 1s differentiable with respect to u, and let u = g(x)

I be a function that 1s differentiable with respect to x. Then

dy _dy du I
J

dx du dx

If there are multiple composite functions, for example, y = f (1), u = g(v),

v = h(x), then dy dy du dv
dx du dv dx
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dy

Example f(x)=(2x+1)" Find
dx

Sol
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dy

dx

= EXample y = \/_x2 +4 Find

Sol
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dy

dx

| 1 EXample y= \/X2 +4 Find

Sol
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| 1 EXample y:u_|_1 and u:x3+3x2+x—5 Find —
Sol
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24 and = (5x° +1)* Find ==
1—-4u dx

& Example »-
Sol
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7. itanxzseczx 13. itan_lxz 1 . E
dx dx 1+ x I
8. icotx:—coseczx 14. i(:ot_lxz— ! .
dx dx 1+ x
d d ] I
0. —secx=secx-tanx 15. —sec x=
dx dx | x| vx” -1
10 d 16 d cosec” ' x !
. —COSeC = —cosecx-cotx . T -
dx dx | x| vx? =1 I
11 Lgint !
J1—x? I

dx
1

d.
d _
o 6 L cosx=—sinx 12. —cos ™ x=- =
| dx dx 1—x
CGED G CGED CGED CGEEED CGEED CGED CGED CGED G CGED CGED
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