Calculus 4,1a Notes An‘tidériva‘tive Formulas

If £(x) = le,What is f'(x)?

rro d _ ‘
Using Power Rule, au” =n*u"", we know that f'(x) = 2x
To put the steps for. Derivatives Power rule into words:

1) 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
, | - n e
Power Rule for Inteqration: f utdu = — + C
' : n+1 '
Autldifferentiation  NOTATION:, | 2xdig= 3 + G ,
otation: - e e ' ‘ —
- Integral integrand identifies the independent variable  constant of integration

Consider the below functions;

The process of integration is called

f(x) = x*+5 v antidifferentiation or taking the indefinite integral.
f(x) = x%—13 ’ S
flx) = x2+126 The indefinite integral results in a function.

Since we can add a constant to any of these - The definite integ-ral 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) + Ctoshow the family of functions that
share the same derivative.




Integration Formulas

un+1

1. [utdu =

'n+1+C

2. fadx=ax+C

3. [Z du=1Injul+C

Recall Power Rule-Conditions:

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

£ f Floodxe = Foo+ C

)1 £ () d] = £G)

1) Rewrite as rational exponents  2)All variablesin numerator _3) Expand expression fully

Class E)zamgles:

1. [ 7xdx =

2. F7addx =

3. [2x +3x?% —5x*dx.=

4. f(Sx - 1)'ZdX'=

5.f% x=

eliEh=

5,
. 4
S



Calculus 4.1b Notes -

Trig Integrals and Differential Equations

Review Derivative Trig Rules:

l)f;sinu:

2) f—xtanuz

Integral Trig-Rules:
1) [sinwdu =
3) f—secz'wdu_:

3

. \,“4‘ ) )
5) [ secutanu du =

J

Classwork Examples:

tan x .
1. | —sinx dx
os X

2. [ SIY o

cos?%x

3. f(1 + cot?x)dx

d

3) Socosu =
d

4) —-cotu =

6) %’cscu =

2) f cosu du =
4) f csc?u du =
(

6) } cscu cotu du =



Differential Equations: These are simply equations that involve derivatives.

Steps for solving Differential equations:

Y, dy
1. Rewritey as ir
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 fory.

' , : . d
Example 4: Solve this General Differential equation. d—i = x°

Example 5: Solve this Specific differential equation: y’ = 3x — 4 and the point (4, 10) is on

the graph ofy.
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' 4.1,4.2, 4.6 Formula Sheet:

Summation.F ormulas

n

71)21;—%

i=1

DX

S)Z |

B n(n +1)@2n + 1)
B 6

2 Z | 2(n+ 1)2

n n
5) ani = CZ a;
i=1 i=1

Area using Limit Definition
L ! :

HEQZ(width) * f(left endpoint + width » 1)
{=1 :

- width =222
n

Trapezoid Area:

Area = Zw(hy + hy)




4-2, 4-6 Riemann Sums WS: Using Tables of Values

1) Selected values of a function, f, are given in the table below:

X 12 18 20
f(x) 3 6 10
a) Give the middle approximation with 3 subintervals for fon the interval [0, 20]
X 12 18 20
f(x) 3 6 10

b) Use right-handed rectangles to approximate the area with 3 subintervals for f on the interval

[0, 20]
X 12 18 20
f(x) 3 6 10
¢) Use left-handed rectangles to approximate the area with 3 subintervals for fon the interval
[0, 9]
X 12 - 18 20
f(x) 3 6 10

d) Use trapezoids to approximate the area with 2 subintervals for fon the interval [0, 20]



2) Selected values of a function, f, are given in the table below:

X

1

3

10

12

16

17

~

3

o

~3

15 1

2

4

a) Give the middle approximation with 2 subintervals for fon the interval [1, 20]

X

3

D

T

15

b) Use right-handed rectangles to approximate the area with 3 subintervals for fon the interval

(3, 17]

X

12

20

15

6

¢) Use left-handed rectangles to approximate the area with 4 subintervals for fon the interval

[1, 12]

X

1

15

i

d) Use trapezoids to approximate the area with 3 subintervals for fon the interval [3, 17]




Q

AP Calculus AB 4-1.,4-2, 4-6 Quiz Review #1
Calculators permitted.

1. Find the sum;
4

DI+ - @Y

i=2

4 6 8

454 + 356 + i5=8

2. Use Sigma notation to write the sum: +

¥ ¢

2
8/5—=2
J

3. Use 3 middle rectangles to approximate the area of the region bounded by
Slx) =x* + 3, the x-axis, x =1, and x = 6.

4. Use the table of values on the right to estimate
the below:

x |0(4]6]7]10
fx)|5]3|213|5

a. Use 3 left-handed rectangles with intervals indicated by b.  Use 2 middle rectangles with intervals indicated by the
the table to estimate the area between the curve and x-axis table to estimate the area between the curve and x-axis
on [0, 7] on [0, 10]

¢, Use 3 right-handed rectangles with intervals indicated by d.  Use 3 trapezoids with interval indicated by the table to
the table to estimate area between the curve and x-axis on estimate area between the curve and x-axis on [0, 7]
[4, 10]




5. Given the region bounded by g (x) = 6 —x?, the x-axis, x = -1, and x = 2. Use the limit definition to find
the exact area of the region.

Find the most general antiderivative of (x). (Find [ h(x)dx)

oyt g o T 7. h(x) = -2cosx + 5sinx — Scscxcotx
6. h(x) = 5x :rr+2ﬁ-l—3x3 ,

8. Find the most general expression of f(x) if f"(x) = 4x> —5x* +3x -6,

9. Find the specific expression of /() if f(x) = [ g()dx, g(x) = 3x* — 4x, and f (-1) =2



a.

AP Calculus AB 4-1, 4-2, 4-6 Quiz Review WS #2
Calculators permitted.

1. Find the sum:
4 A

Z[(i £ 1% 43021 — 1)7]

i=2

5—V2  5—/4 5-4/6 = 5-8
T 4 t 9 + 16

2. Use Sigma notation to write the sum:

3. Use 3 left rectangles to approximate the area of the region bounded by
fx) = 1+ 2x?, the x-axis, x =3, and x = 7.

4. Use the table of values on the right to estimate X 2 5 6 8 12 |13 | 14

the below:
fix) |1 2 8 3 1 6 5
Use 2 middle rectangles with intervals | b. Use 3 left-handed rectangles with c. Use 2 trapezoids with interval indicated
indicated by the table to estimate the intervals indicated by the table to by the table to estimate area between the
area between the curve and x-axis on estimate area between the curve curve and x-axis on [6, 14]
[5, 13] and x-axis on [2, 14]

5. Given the region bounded by g (x) =3 +2x2, the x-axis, x = -2, and x = 1. Use the limit definition to
find the exact area of the region.



Find the general antiderivative of g(x). (Find f qg(x)dx)

6.g(x) = 3 cosx — 5sinx + cscx cotx — 3vx

— 2

~ 3et

7.6 = 5055

2x3—5vx+ 3(Vx)

X

8.g(x) =

9. Find the general expression of f'(x) if f"(x) = 3%’ + 5x*— x +5

10. Find the specific expression of f(x) if ~ f'(x) = 5x*> +9x —4, f(0)=7



AP Calculus AB 4-1, 4-2, 4-6 Morning Review WS #3

Calculators permitted.

3 -
I, Tind the sum: 3 |[(2+1)” = (3i +1)’]

i=1

2. Use Sigma notation to write the sum:

73 7JE 75 76
27 T er T T e

3. Use 4 middle rectangles to approximate the area of the region bounded by
Sfx) =3 +2x?, the x-axis, x =1, and x = 7.

4. Use the table of values on the right to estimate X 1 5

the below:

Use 3 middle rectangles with intervals
indicated by the table to estimate the
area between the curve and x-axis on
[1,15]

fx) |4 |2

Use 3 right-handed rectangles with
intervals indicated by the table to
estimate area between the curve
and x-axis on [5, 11]

C.

Use 4 trapezoids with interval indicated
by the table to estimate area between the
curve and x-axis on [6, 15]

5. Given the region bounded by g (x) =3 —2x*, the x-axis, x = -1, and x = 1. Use the limit definition to

find the exact area of the region.

Find the general antiderivative of g(x). (Find [ g(x)dx)




6.g(x) = x(2x — 1)

4 1
_ _ 2
7.9(x) = e vx + 3x rt

4
8.g(x) = xg"zj? i

9. Find the general expression of £ (x) if f"(x) = 2x* + 3x*+x — 1

10. Find the specific expression off(x) if  f"x)=12x*+18x —4, f'(-1)=9, and /(1) =3
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AP Calculus AB 4~1, 4-2, 4-6 Moyning Review WS #3

Calculators permitted.
3

1. Find the sum: Z[(Zl’ +1)? — (3i + 1)3 (o?(‘) ﬂ 3(/)+1) (J@
=1

e v ' ke 2 ; # ;Z
Z U S t 1 nto erte the sum; f J—
' Ootanol 27
se 1éma n 11 64 125 2]6

3, Use 4 middle rectangles to-approximate the area of the region bounded by
fx) =3+ 2x2, the x-axis, x = 1, and x = 7,

B A
);1:'&»;‘!!‘,‘

RS AR

< $(7.125) ¢ 24.105)+ 2 (#sf/;zs)w?/s’//c?s) 4243?5‘/

(/1) ) [21[3)

)t )

B_F)(J

4. Use the table of values on the right to estimate X 1 5 6

8

11 |13 |15

the below: ) | 4 ) 7

3

1:6 5

Use 3 right-handed rectangles with | c.
intervals indicated by the table to
estimate avea between the curve

Use 3 middle rectangles with intervals | b,
indicated by the table to estimate the
area between the curve and x~axis on

5(2)+ g(gj.pq(’éj 3@

Use 4 trapezoids with interval indicated
by the table to estimate area between the
curve and x-axis on [6; 15]

i(®)+a(3)+ 3(/) :@

5, Given the region bounded by g (x) =3 - 2x?,
find the exact area of the region.

< 6,

L e N
1[s]efs]i]ias5 ole g [ T,
§1at73[1]( )5 A3 Z3TT 1 ¢17

&[%BJ 3[5’+] [—ré} [é;g]
Jo -+ (4)»/(;)“(,) D

the x-axis, x = -1, and x = 1. Use the limit definition to




4

Find the general antiderivative of g(x). (Find [ g(x)dx) 4y

6. g(x) = x(2x — 1)*

SX(Qx-l)QJg

jx (-2 dx

SX (4 ax+1) Mx
j#x Lty x dx

| Jrﬂ//x):fmx?m%%(x

('I'::: *‘L{'-’rci"'}"‘{’“f‘c.
o=

e 3 s L(‘ z
s ace | #6250 K4

4 1
7.9(96)-7'“\/—"1"3?6 5 foié X% 3X3 L
[ e g L %) 3 T F-3E5C
X =X +3X=-3X dX G’zéa3/2 P
| | &% 7= FXx +X-r,%’73+c{
8—2vx+ Vx
8.9(x) ="—=—" | N n

| - Ix+ X
' / -1 e,
j@g~o?x/l+ e | Z

'y -l | &2 ?/ 3
S)( /2_. Lo+ x /40‘}( /; ;7><+ *-g-x Afm

9. Find the general expression of £(x) if f"(x) = 2x* + 3x%+x— 1
'F/X>2J<1x +3>< +><—~

2

AR e = b T bk

F

JX ' 'F(X>‘2 i*g-:“%

[

Vs 3
Tl 2 -
323 “X-~2+C><-+k

s "“X #‘CX“"

£ 5= tx% I 4x
F)= ot Oy b

10. Find the specific expression of f(x) if  f(x) = 124% +18x ~4, f'(-1)=9,and f(1)=3

| )= e 3x 1254 k

3= (%30 a0 )tk
F=lt3-2+k
l=K

| F'/K;;'*-J- 3x’- QX2+U



