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Topic 2.5: Applying the Power Rule

Lesson 5: Basic Dif ferentiation Rules

Topic 2.6 Derivative Rules: Constant. Sum, Difference. and Constant Multiple

l. Derivative of a Constant Function:

4. The General Power Rule:

The derivative of the term ax™, where a andn are real numbers,is (a - m)x" ~

1

EX #2: Use the general power rule to find the derivatives of the following, if:

If nis a rational number, then the funci

EX #1: Use the power rule to find th]

A) y=x2 B.)

The derivative of a constant function is 0. fe A y= 342 B. s(t) = _5ed C y= 6%
For any real number, ¢ %[c] =0
x
A) y=—4 B.) s(t) =45 C. =0 i
)y ) s(0 ) () by =2
E fx) =4 Eoy= o
2. The Single Variable Rule: f@ -
The derivative of x is 1. %[x] =1
Think graphically about theline y = x. x
A) flx)=x B) s(t) =t c)x() =1t 5
. The Sum and Difference Rules:
lerence is the sum or difference of the derivatives.
d
q AP 49" d — = =f(x)—g'
3. The Power Rule: B R(x) =3x2- %+ 2y% E @it (x)+9g'(x) an = ) = g(@]= (0 —-g'(x)

fence Rules to find the derivatives of the following, if:

D) g(x) =1

x

E)

Topic 2.7: Derivalives of cos (x), sin (x). e andIn (x)

6.

EX #4: The derivative ofthe sine function is the cosine function. Consider where
the sine function increases, the cosine function is positive and vice versa.

Derivatives of Sine, Cosine, and Tangent Functions

B.oy=1a%+att o1
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Graphing Derivatives with a Calculator

You will enter the function as a function of x,
actual number value.

obe evaluated af

TI-83+ or TI-84+

ayp .
A. Show df;[smx] = cosx

Use the numeric derivative operation
(MATH > 8) in the graph editor screen.

Use the templati

dy »
B. Show ﬁlcosxl = —sinx

NOTES

d.. N e
E[smx)] = f'(sinx) =

d

E[cosx] = f'(cosx) =

7. Derivatives of the Natural Logarithmic and Expenential Functions:

The derivative of y = e* is the only function that has itself as its derivative.
If f(x) =e* then f'(x) =e*

Also,

If f(x) = Inx thenf'(x) =<, x>0

EX #6: Use the laws of logarithms to find the derivatives of the following:

A) f(x) =x?

B.) g(x) =In(x?-e*)

€) h(x) =lnx-=

2™

D) y= ln(—)

3x

E) f(x)=In(4x3e%)

F) g(x) = me*—

=




Problems 15-22, Use algebraic techniques to rewrite each function. Then, find the derivative.

ic Dif iati Name
Basic Dif ferentiation Rules Answers should have single term d. i ors when ibl
Homework .
Date Period
15. f(x) = 2sinx +:7 g s BRI
s x
Problems 1- 14, use the rules of differentiation to find the derivative of the function.
1 y=14 2.y=xg+3tanx
x 2 3,52
17 iR xR
3. ,\’=%,,74msx 4. y= Vx+7e*
5 flx)=2x—-7Lnx 6. fx)=3x2+4x— Lnx®
19. flx) =yx+93ix 20. g(x) =x%3 4 x1/3 4 2sinx
7. y= —5t2+4t—3 8. g(x)= 9sinx — 2x?
. — ST
21 h(x) =23 22.
9. y=4e*—\x 10. s(t) = t3 + 6t — 2cost + 9sint
11, h(x) = x(x*— 1) 12. f(x) = cosx —
23. Find k so that the function f(x) = x% + kxwill be tangent to the line y = 2x— 9
13. y= (2xr—3)? 14. g(x) =3e* +5Inx® - 2x
Problems 24-29, Use trigonometric, exponential, and logarithmic derivative rules to find the Problems 32 - 33, Find the points on the graph of f(x) where the tangent line is horizontal.
derivative. Answers should have no negative exponents.
32 f(x) =12x—x? 33. g(x) = 4xZ+8x+1
2% f(x) = 5sinx —Inx? 25. h(x) = n(2x® - in (v Sx;)
26, y =In(mx?) — 22 27. —m (X
: va© 56 n( x ) Problems 34 - 35, Find an equation of the tangent line to the graph atx = a.
T
34 flx) =6x —164x; x=4 35. g(x) =sinx + cosx; z:%
28. f(x) =4 tanx+2cosx —In x% — 3% 29. y=5e2—2¢% +sinx —cosw
Problems 36 - 37, Solve.
36. Find the values of a and b for h(x) = x>+ ax + b soh(1) = 0 and h'(1) = 4.

Practice Sets




2.5 Basic Differentiation Rules Form A

Name

Date Period

2.5 Basic Differentiation Rules Form B

Name

Date Period

Find the derivative. Simplify completely.

Find the derivative. Simplify completely.

1 f(x)=2x+3x% 4

1. flx) = 4x®—5x2 42

2. g(x) = 3 sin (x) — 2x°

2. g(x) =x*— 3cos(x)

3. 3.y = 4""._;_9
4. f(x) = Stan(x) —Inx? 4. ff L
2.5 Basic Differentiation Rules Form C 2.5 Basic Differentiation Rules Form D
Name Name
Date Period Date Period
S.y= In(x2 . %) 5
- Find the derivative. Simplify completely. Find the derivative. Simplify completely.
1. f(x) =6x®—3x%+ 5x 1. flx) = 4x®+5x7 + 6x
| 2. g(x) = 5cos(x) — 4x3 2. g(x) = 6x® — 4sin(x)

4. f(x) =In(x*) — 3cos(x)

4. f(x) = 8cos(x) — Inx5

Daily Lesson Quiz
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