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Derivatives Rules

To take a derivative means to find the slope of a line (rate of change) that lies tangent to the function at the
specific point.
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The following are rules that will assist in finding the derivatives for certain problems.

Extra Rules/ Rewrites

Square Roots JVx = 21
X=X 3 2 2 what you have
1 xz = x3
4\7- by 3 what you want
X=X
Fractions | 1 1 *When you add a negative to the exponent it
} =X moves up
75 *Can be rewritten because the top # is a constant.
— -2
2 = 25x *If it has a variable on the top & bottom, then use
Quotient Rule
Fractions Il Xz T 1 11 1
= _'X,'Z = * = xZ
25 25 5x2 5 x2 5
Zero Exponent ed =1 *Anything to the power of zero equals 1
50 =1
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e and In e=2.718 .. * e by itself is a constant

1 * You can only get the derivative if it has a
n=_____ .
2718 ... variable in the exponent
exln=1 *In is the inverse of e
*The derivative of a constant is zero

4 Step Process

Original: f(x) f(x) =x?+6x—10

Step 1: f(x + h) =(x+h)?+6(x+h)—10

= (@h) + 6(ix +h) — 10

=x%+4+2xh+ h*+6x+6h—10

Step 2: f(x + h) — f(x) | = x%+ 2xh+ h? + 6x + 6h — 10 < (x* T 6x 2 10)
—R2} 22h + n2 b+ 6h S105%T 62+ 10
= 2xh + h? + 6h

n)— 2
Step 3: w — 2xh + h” + 6h e You can factoroutanh
h
_R(2x+h+6)
=2x+h+6
Step 4: lim L&) %lln(} 2x+h+6 e Substitute h with 0
h—0 h -
=2x+0+6
Derivative: f'(x) fl(x)=2x+6
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Power Rule f(x) =x3+5x% —9x + 20

1. Separate the terms

parate _ B | = (35 1)x31 = 3x2

2. 'You multiply the exponent with the front #

3. Subtract a one from the exponent 52! | = (5+2)x*7! = 10x

4. Constants (no variable) will always turn G = (L9 1)xt T = 9

into a zero
5. Put the terms back together and that will be 20 [=(0x0)x"""=0

your derivative F'(x) = 3x% +10x — 9

Product Rule

1. Two functions multiplying

2. Label your functions h(x) = (x* + 8)(x°)

a. It does not matter what letters youuse | f(x) = x%+8 %x)g(x) + %{ng)
3. Label your 1st function f(x) = @20)(%) + 5xY)(x? + 8)
4. Label your 2nd function g(x)

o _ g(x) = x5 2x° + 5x° + 40x*
5. Get the derivative of each function
; 6 4

6. Plug in your numbers into g'(x) = 5x* 7a7 + 40x

f)g(x) + g'(0f(x)

Quotient Rule
x%+8

1. Two functions divided h(x) = 205

a. Variable on the top & bottom f(x)=x*+8
2. Label your functions f(xglx) - g (W)f &)

' y —— PIE)E

a. Order matters (top 1°%)/(bottom 2") f1@) = 2x 2@;}_‘9) _ 5@8) AZ i shibuve

3. Label top f(x) (5x*)?
( ) =x° +9 i)
4. Label bottom g(x) s 2%+ 18x— 40x* ‘“iﬁ:‘"fuia
(5x%)
5. Get the derivative f(x) & g(x)
_ . g'(x) = 5x* —3x% — 40x* + 18x

6. Pluginyour numbers into (5x%)2

fx)g(x) — g (x0)f(x)

(9(x))?
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Chain Rule

Original:

5(x% + 8)3

Step 1:
® Derivative of the outside

® What is inside the parenthesis

says the same

Outside: Smﬁl

Derivative: 15(x? + 8)2

Step 2:

® Derivative of the inside

Inside:(b(c_@‘-i- 8)

Derivative: 2x

Step 3:

® Multiply Step 1 &2

15(x* +8)* * 2x

Derivative:

30x(x? + 8)?

Derivative of In(x)

Original Step 1: Inverse of the Step 2: Derivative of the Step 3: Multiply Step 1 | Derivative
inside inside &2
In (x) Inside: x Inside: x 1* 1 1
1 o x x
Inverse: — Derivative: 1
X
In (2x) Inside: 2x Inside: 2x 1 9 1
1 o 2x x
Inverse:— Derivative: 2
2x
In (x? +5) Inside: x2 + 5 Inside: x2 + 5 1 2x
——— * 2X
o x2+5 x2+5
Inverse: — Derivative: 2x
x%+5
2) ide: ide: 1 2
Cz/ln (x) Inside: x Inside: x @* 1.1 2
AP , X x
Shogyb o0 ade Inverse: 1 Derivative: 1
X
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Derivative of e~

Original Step 1: The derivative | Step 2: Derivative of Step 3: Multiply Step 1 | Derivative
of e* = e* Exponent &2
(Stays the same)
e* e~ Exponent: x e¥x1 e*
Derivative: 1
5e* 5e* Exponent: x 5e*x1 5e*
Derivative:1
2e3* 2e3% Exponent: 3x 2e3* %3 6e3*
Derivative: 3
2e3* 23 Exponent: 3x? 2e3% *py 12xe3**
Derivative:6x
e? No variable= Constant=0 0x0 0
2xe™ Has a variable (x) on the outside & on the exponent Product Rule

Derivative of Exponential

©® =X br = brIn (b)

© £ 2x = 2¢1n (2)

Derivative of Logarithm
1

dy __1 (
© dx logy x = In (b) (x

Function Step 1: Step 2: Step 3: Step 4: Put all Derivative
Exponent goes _ 1 logx = L steps together
to the front logy, = In (b) (X)
log, x5 5log, x 1 x| 5 s 1 1 5 (l)
In (4) X In(4) x In(4) \x

Texas A&M International University
Dr. Billy F. Cowart Hall 205
956.326.2723
academicsupport@tamiu.edu


mailto:academicsupport@tamiu.edu

T

ACADEMIC CENTER FOR EXCELLENCE o | [ ) ] —
LEARNING TEAM UNIVERSITY COLLEGE

Disclaimer: We did not include all of the resources conferred to formulate this handout. We encourage
students to conduct further research to find additional resources. The format of this list is not commensurate

with a standard format.
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