Calculus 4.1a Notes Antiderivative Formulas

If fG) = x% what is f'(x)?

)

) . d -
‘Using Power Rule, E;u” =n*u""?, we know that f'(x) = 2x

To put the steps for Derivatives Power rule into words:

i) Bring exponent down in front of variable and

2) exponent by 1

If f'(x) = 2x,what steps canwe take to find f(x)?

We can “undo” the previous derivative steps:

1) 1 to the exponent
2) by the new exponent
yntl
Power Rule for Integration: f udu = + C
» n+1
( - > Antidifferentiation

NOTATION: [ 2xdgs o 4 Comma

Notation: : e ) e )
Integral integrand identifies the ndependent variable  constant of integration

Consider the below functions:

The process of integration is called

flx) = x*+5 ' antidifferentiation or taking the indefinite integral.
flx) = x*—-13

fx) = x*+126 The indefinite integral results in a function.

Since we can add a constant to any of these | The definite integral results in a number.

functions and still result in the same derivative, the
antiderivative of a function will be in the form of
f(x) + C toshow the family of functions that
share the same derivative.




Integration Formulas

uTL+1

1. fudu = +C

Cntl

2. fadx=ax+C

3. fi—du=1n]ui+C

Recall Power Rule Conditions:
1) Rewrite as ratienal exponents
Class Ekamgles:

1. [7xdx =

Important: The derivative and integral are
Inverse operations of each other.

£ f floodx = foo+C

d .
5) L[ £(x) da] = £ (x)
Z)All variables.in numerator _3) Expand expression fully

2. [7x%dx =

3. [2x+3x%-5x*dx=

4. {(3x—1)%dx =

S.f%dx:

2 .
7.f§—@%—ﬁ—dx=
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Calculus 4.1b Notes

Trig Integrals and Differential Equations

Review Derivative Trig Rules:

d .

1) a—;smu =
d

2) —;tanu =
d

5) Sosecu =

Integral‘Trig Rules:
1) [sinu-du =

3) j[_ sec’ u-du=

3) j secutanudu =

Classwork Examples:

tanx .
1. | ~—sinx dx
sin x
2. |- dx
fcoszx

3. (1 + cot?*x)dx

d

3) —cosu =
d

4) —-cotu =

d.
~ 6) escu =

2) f cosudu =
%) fcsczu du=

6) f cscucotudu =




Differential Equations: These are simply equations that involve derivatives.

Steps for solving Differential equations:

Ay
1. Rewritey as ™

2. Separate variables on either side of equation
3. Take the integral of both sides

Solve for C if finding a specific solution/equation to the differential equation

Example 3: Suppose y’ = 2. Solve for y.

Example 4: Solve this General Differential equation. —Z—— = X

Example 5: Solve this Specific differential equation: y' = 3x — 4 and the point (4, 10} is on
the graph of y.
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8. Find the specific nxbnnum_on of f(x) if f(x)= .— gx)dx, g()=3x —2x ,and f(-1)=2
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2+3= C
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9. Find the specific expression of f Aavn. .\__@ 36x'-6, f ‘(-1)=3, and f(1)=9.
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Calculus 4-1 Review WS #‘

Find the most general antiderivative of (x).
7N
N 1 h(x)= 5x% ~5x +7r+-——+—l—

Wx  3x3

2. hx)= 5= \/_ 2csc?x

7 I

 h(x )= -T2 +10

)
 2x-6x3+x2
4 b= 3=

5. h(x) = -2cosx + 5sinx — Scscxcotx




6. Find the most general expression of f(x) if "(x) = 9x* - 5x + 2.

7. Find the most general expression of £(x) if /"(x) = 4x> - 5x* +3x-6.

8. Find the specific expression of /' (x) if f(x)= f g(x)dx, g®=3x? —4x and £ (-1)=2

9. Find the specific expression of f(x) if f"(x)=36x>-6, f'(-1)=3, and (1) =9.
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"/ Caleulus 4.1a Notes Antiderivative Formulas , ‘ d—
m If f(x) = x*,what is f'(x)?

- Using Power Rule, f—u" =n+u™"1, we know that f'(x) = 2x

To put the steps for Derivatives Power rule into words:

1) Brmg exponent down in front of variable and ﬁ’}wj‘% Pé}j

2) _SU é‘%‘vﬂé% 4’% exponent by 1
. N
If f'(x) = 2x,what steps can we take to find f(x)? 4?()54) = W;L}S__W - ){l

We can “undo” the previous derivative steps:

1) A&{j 1 to the exponent
D W{i@« by the new exponent

n+1
- : n e
Power Rule for Integration: f utdu = + C
: n+1
< TN,
:nz:;;z’ttgerentiation NOT. Aﬁf}i«r [2% dr= P 1 O
o n: -
Integral integrand identifies the mdapandent vanabiﬁ coustant of integration

Consider the below functions:

The process of integration is called

f(x)= x?+5 o N antidifferentiation or taking the indefinite integral.
flx) = x2—13 Q (”’*f}:@()(«

fx) = x? 4126 The indefinite integral results in a function.

Since we can add a constant to any of these The definite integral results in a number.

functions and still result in the samg derivative, the
antiderivative of a function will be in the form of
f(x) + C to show the family of functions that

share gtifye derivative.
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integration Formulas

n+1

+C

u
1. fundu _‘7’1+1
2. fadx=ax+C
3. [~ du=Inful+C

Recall Power Rule Conditions:

1) Rewrite as rational exponents

/“:4

Class Examples:

1.f7xdx:"fzg+cj |

F—L:WMMW“‘»

) Jide=[Peoc |

Important: The derivative and integral are
Inverse operations of each other.

4) f fxdx=fx)+C

5) = [f f(x) dx] = f(x)

2)All variables in numerator _3) Expand expréssion fully

2. [7x3dx = ?x’gﬁ
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Caiculus 4.1b Notes Trig Integrals and Differential Equations ‘ kc?d"l/

Review Derivative Trig Rules:

Y ) e
() D&sinu= Cosuh - 3) Loosu= ~ 5/ U U
dx dx
= e U < cot csciu-u
2) —tanu = Se€C “ 4) —cotu= - ¢
d o _{ ) - d 4 B |
S)a-.secuz SeC LA TTan A U ‘ 6)Ecscu:—cgcu col -
Integral Trig Ruies: |
1) fSil’l udu= —cost + 2) fcosu du= Sinu+ C
2 _ , : .
3) f sec”u du-= ‘é“”‘f‘* TC g ]csczu du= ~cotutC
5) [ secutanudu = Secu +C 6) fcscu cotudu= ~cscu+ (.
Classwork Examples:
} tanx . ; . .
o J = —sinx dx sec x ~(-cosx )4 C

-
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sinx
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A | : po e [ Foot x5S
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Cec’se Ix = F(/oﬁx-% C{
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Differential Equations: These are simply equations that involve derivatives.

Steps for solvi‘ng Differential equations:

o, Ay
1. Rewritey as ox

2. Separate variables on either side of equation
3. Take the integral of both sides

Solve for C if finding a specific solution/equation to the differential equation

Exampie 3: Suppose y’ = 2. Solve fory.

]

a?j .
e

zfij = e/pox

Example 4: Solve this General Differential equation.
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. A.P; Calculus AB Quiz 4-1 Review
A .
)

No Calculators
Find the most general antiderivative of h(x)

.//2 ’
1. h(x) Sx ~5x +7[+-~—~+~}-
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6. Find the most general —

expression of f (x) if f "(x) 9% — 5x +2. / 8«
£7x) = 7" +Qx+c, 3’><“—-+£fo | | |
. , 2
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7. Find the nios
expression of £ (x) if f"(x) = 4x® ~ 5%* +3x—6.
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9, Find the specific expression of F (¥) if f ") =36x"-6, f'(-1)=3,and £(1)=9.
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