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2.2 Basic Differentiation Rules Ag

1. The derivative of a constant function is zero, i.e., A X

forc € R, i[c] =0
dx

2. Power Rule for ne@, %[xn] = nx"!

3. Constant Multiple Rule € R, %[cf(x)] =cf'(x)

4. Sum & Difference Rules % [f(x) £ g(x)] =f"(x) £ g (x)
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Examples:

£ = 327

£ =3 (x")/ =3(2x) "

3 I
f(x)ZE = 3Xx”
'F'(x):[’5>iz7

g(x) =2x> — x? + 3x
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YO JoX =2y 43

1
y =4x3%2 —5x* 4+ 2x3 -7
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Derivatives of Trig Functions

1.— |sinx]| = cosx

d
d
d .

2. —|cosx] = —sinx
dx

3. L [tan x] = sec? x
dx

4. L [cotx] = —csc? x
dx

5. i[secx] = secx tanx
dx

6. = [cscx] = —cscx cotx
dx
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Proof that (sin x)'=cos x
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The Derivative

The slope of the tangent line to the graph of f
at the point (¢, f(c)) is given hy:
Ay fle+Ax)—f(c)

m = lim — = lim
Ax—-0AXx  Ax—0 Ax

Derivatives of Trig Functions
The derivative of f at x is given by

flx+A0) = f(0)

1.2 [sinx] = cosx
dx

’ — 1; d
f1e0) = lim A 2.——[cosx] = —sinx
d
2.2 Basic Differentiation Rules 3.5 [tan x] = sec? x
1. The derivative of a constant function is zero, i.e., 4, % [cotx] = —csc?x
d
L d
forc e R, - [e] =0 5. E[secx] ecx tan x
d
6.—|[cscx] = —cscx cotx
dx

2. Power Rule for ne@, %[xn] = nx"1

3. Constant Multiple Rule € R, %[cf(x)] =cf'(x)

4. Sum & Difference Rules i[f(x) +g()]=f"(x)+g'(x)

z?.

-6+sm><

5 [¢os* ]

243 —?+ZCOS>< S ( ‘3>+ Qcosx

-3 "4"

3 3 / 2 R
4‘-“'. h(x):%%lz ?%—,%é-;—;: ’.3 X

hl(X): - 4_)(_;’7—_ = IXZS_:I
. 8)=3x<(0x—5x2>

Y=
52 £(x)= 57*3@5%



Diff Cal - 2.1-2.2 - Basic Derivatives August 27, 2014

HW #3 (due test day, Fri. 8/29)

* Test #1 Practice Problems
¢ Ch1review pp. 88-89 even problems only
e (recommended - Old Test #1 on web; solutions can be found in course notes from last term)
e 2.1 #1-230dd - Find the derivative by the limit process
#29-32 all - find the equation of the tangent line
#61-69 odd - Use the alternate form to find the derivative

#71-79 odd - Describe the x-values where the function is differentiable (given a graph)
+ 2.Z #3-51 odd - Find the derivative using the basic derivative rules
#91-94 all; 101, 102 - use the derivative to solve rate of change word problems

Test #1 - Fri 8/29

Recommended: Work through intuitive exercises on
Slope of secant lines

Tangent lope is limiting value of secant slope
Derivative intuition

Visualizing derivatives

Graphs of functions and their derivatives

The formal and alternate form of the derivative
Derivatives 1

Recognizing slopes of curves

Power rule

Special derivatives
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