AP Calculus AB Unit #7: Integration
AP Calculus AB Y Assignments

' Unit #7—Integration (Antiderivatives)

You are responsible for doing all of the homework and checking your work. If you get stuck, the solutions
are worked out at the end of the unit and the odd numbered exercises are also available online through the
textbook publisher. If you still have questions on the homework problems after going over the solutions,
then come in at lunch by appointment, afterschool, or during intervention as class time will not be devoted
to going over the homework. '

Assignment #1:  Antiderivatives and Indefinite Integration
Page 280: 1, 2, 4-24, 26-29 all

Assignment #2: Initial Value Problems
Page 281: 47-52

Assignment #3: Riemann Sums-LRAM-RRAM-MRAM (RAM: Rectangular Approximation Method)
Handout

Assignment #4: Trapezoidal Rule
Page 461: 1, 11 Ignore the directions and approximate the area bounded by the curve and
the x—axis using Left Riemann Sums, Right Riemann Sums, Midpoint Sums, and
the Trapezoid Method. Let the number of intervals be what is given in the

Assignment #5:  Infinite Riemann Sums
Page 298: 46, 51, 55, 61, 62, 63, 66, 68, 69
Handout

Assignment #6: Evaluating Integrals Using Geometry
Page 307: 1-10, 13-16

Assignment #7: Definite Integral
Page 308: 43-46, 55-62

Assignment #8:  First Fundamental Theorem of Calculus (FTC1)
Page 314 5,9,12,15,17,21,23,25,33,43,46,50,55

Assignment #9: Second Fundamental Theorem of Calculus
Page: 320: 21-24, 29-32 all, Handout

Assignment #10: Review

Handout n )L }-

Test 0 ?C- n
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AP Calculus ABY

Warm-Up
Give the derivative of each.

1. y=x°
)/i - sxl‘f

Lesson 1
2 y=x-3
y -4
yhe =FX
b ¥i= g%
3X
vt =3 g
8. y=5x*-9
Y' = ox

10. Given the graph of f'(x) and f{1) = 7.

A) Identify the x—coordinates of any maximum values of f(x).

Justify your answer.

max al x = -2 blc £ 90es  {rom
/oS To 7eg

B) Identify the x—coordinates of any minimum values of f(x).

Justify your answer.

Unit #7: Integration

9. y=5x*+143.2

Y= s0X

run al X =4 fle £ 05 From

neg 7o pog

C) Identify the x—coordinates of any points of inflection of f{x). Justify your answer.

f has o Por ot x =1 b/c €' soes Lrom dec 7o mc

D) Give the equation of the tangent line of fat x = 1.

Porat Slop€

(1,7)

2018-2019
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AP Calculus AB Unit #7: Integration
Topic: Antiderivatives and Indefinite Integration

~~, Goal: Be able to find the antiderivative of a simple function.

Definition Antiderviative: How it Works

A function F is an o
e ’ = Y

antiderivative of f on an I flx) = 75, then f 1)

("1 g
open interval | if

Fl)=f(x) Vx l. If f 1x)=10x* , thenfix)= ) X S+ C

Antidifferentiation (or some. constaat

indefinite integration) is an

eration.
= on Why it Works

S f(x)dx =F(x)+C

/ l y ' = 4x another way to write it isl% =4x |\ dx

dy = 4x dx Separate dy and dx.
Integrand Constant of
Integruion [dy =] 4x dx Integrate both sides (antidiferentiate). S
A J
Variable of y =2x2+C
Integration
7~ g éf; [Y = ax* c,] taKMj The a&"_rwa"'lvt"_
X

Indefinite Integral is a %! = 44X
synonym for antiderivative. X

ﬁmnx =sec’x - [sec’xdx = thax + C.
Every rule for derivatives

has a companion rule for

integrals. _ 2’“ " 46{ i,
/whai Lunctions A&FIU&TWQ aguafj The ieyra ’
[2xdx= x*p ¢ [x%dx= _;j_)(a +C fxsdx=_é{,_X61—C
Jax*dx= X% ¢ fxlzdxz-i__)(ls +C f7x29dx=__l_.7)<30 o
7 30
JP+x2-3x+4= fxisdx= SX-SJX
L XV X3 gt C -y
p + 4 < IX +HX + e

-L
<

**To check each, take the derivative.

2019-2020



AP Calculus AB

fgax= § x7 dx

~~
<

-1 X " FrC
G
x—l;dx- 5 XH” d

w*lo
“l X = it
10

I38= § X7 dx
:)Mx\+—c
X cenrot be neg

—d- X L 3
e xj.)_(_ﬁ ')ZT/,_JX

oops |

— ::SX‘/J,_#BX"VI tﬁ!){

i W
S 2 XM

[5e* dx = Swon 4 e

Trigonometric Antiderivatives

[stnpds= —ecog¥ + .
[seetzde= taa X + C
i [secxtanxdx= Jec x + C.

Assignment #1 Page 280: 1, 2, 4-24, 26-29 all

2019-2020

Unit #7: Integration

JVxdx = S )(I/z- AK

Q‘{j

reciprocals

/1

mph\ﬂ\/ /st
fx Zxdx_ 5 X ’_2 dx

= ;X*~zx—%¢

L.'l
L 5 X =3
fwdx- ,)?;_/-3 X'/3 dX
= § X 3x B dx
- i)('%’)_qg._gx)fS + C
S 2.

- R ORI
X +3

:_Sx+l Ax

2
LX +ax +C
2
fcosxdx=

Six + C

[esclxdx= —Col X + C

Jescxcotrdr=

~CI X 1+



AP Calculus AB Unit #7: Integration

Warm-Up Lesson 2

“ Give the anti-derivative.

1. Ifﬁ—i’:x2+3,theny=__(_x3 + Sx -
3

How would the answer change if | told you that when x = 1,y = 2?

m—

= L+ 3% +C = -

= -1
. 3
4 =L
2 3(') +3(J) yz é_x3 + 3X — i

2= 4 3 +¢ 3
y This )5 a 5Pe,él“glc of
iy =i,

particolar solvtiwon .
2. Iff fx) <0 on the interval (1, 4), f(2) =7, and f 12) = % , then

a) What is the equation of the tangent line at x = 2?

am o YTEE
Slopz = é‘
b) Use the tangent line to approximate f(2.3).
y=T1=4(23-2) = =
V17575 y =T

c) Is the approximation greater than or less than the actual value? Explain.
The approX lJ 7(‘ea'fer Thaa THhe 625-{“%1(
Valve. bjc. L% 20 = L s cc dn

—

2018-2020



AP Calculus AB Unit #7: Integration
Topic: Initial Value Prablems

~, Goal: Be able to solve initial value problems using integrals.

Initial Value Problems Solve the differential equation: y “= 3x
Solving first order d '_'( = 3X
differential equations. You dx

want to solve fory.

3X dx Sc?oara'('e variables

o T
~_
)

y = 1) |
i § dy = § 3x dx  Lalegrate both sides
o =ftx)

dy = f(x) dx Y1dy = §3x dx

Integrating both sides )/ = _133)(1 - o8

gives: 7

Jdy = [ f(x)dx

y=Fx)+c

5 \ antide rvatve A{‘ (%)

Solve: y ’=x—t, x>0and F(1) = 0. (Initial value problem)

2y« xF 0=-1. +c¢
dx l
dy = X% dx | =L
§1dy=§Xx"dx y= -1+ |
-\
y: ’I'X tC f’qrhcuf@r 50/0%50-"?
e et

2019-2020 6



AP Calculus AB

Unit #7: Integration
Solve: %=9x2—4x+5 y(-1)=0
dy= 9X*~x +S dx
Sdy = § ax%uyx +5 dx

i =3

- 39 58+

0= 31~ 260)* 4 5¢1) +C

O=-3-2-5 +C
O = =0+
& = 10

y= 3IX - 2X # SX 10

7,

Solve: %= 33 +2%% + 7x y(l)=1

dy: 3XP+ 2XT#7X dx
Sdy = § 30’ r2x®+1x dX

y= é,—-sx” +1:2X° +L7X" +
3

e Ao L.3 & i FiL v
Li=43+ 5245

1229 + g +42t1LC
= 59+ 12

-47 = 12C )/-- 3y +3’~)( i '“-—ﬂ
/| -

£~ - ¥

- F

Assignment #2: Page 281: 47-52
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AP Calculus AB

Unit #7: Integration

Lesson 3
—. Topic: Approximate the Area Under a Curve

Goal: Approximate the area under a curve using LRAM, MRAM, RRAM (Reimmann Sums).

Approximating the Area Under a Curve

Rectangular Approximation Methods R AM

() £(b)

/| h

base

L

a b

Area = bas - height
= (b“&)-p(b)

MRAM: Midpoint Rectangular Approximation

s Use middle hazght
ril

F 3

/ ) g

LRAM: Left Rectangular Approximation Method

d  use left heisht

il
i

v

LA=(ca)¢(@) +(b-¢) f(c)

RRAM: Right Rectangular Approximation Method

r

\ Use pight height
o

d ;Fli?é P gl e N P
/ ; | / 0 £(k)
" b : 3 ) c-a | b-C s
b a C. b g b a ¢ b F
¥ & oula ‘

A= (c-0)£(2£€) +(b-0) F(c_-.;é)

= (c-a) £E) + (b0 #(b)

All bases are The Same_

2018-2020



AP Calculus AB Unit #7: Integration

Use the table below to approximate the area under the curve using 3 equal intervals and LRAM, RRAM, and
MRAM.

s Left B 591 i
X y L R A A S R T B :
0 4 , b= A — ' i
2 |2 [O Ml 4 =6 —t
4 2 .
6 4 01 vl = =
8 |8 l-ﬁ = 1 T N i )
10 14 - 10
12 |22 [9*”‘] 1-8=32 i 1 -
Iatervals heigiht of left [~ I ﬂ —
(2-0 Side of rect. — . =
A. _ 5@ Uﬂ _—Il el e ;_T___? ____T.__.. ? : T ...._T______els_..__.slv...._.1{0...1!1.. 1|2 113
H wide
—t o = o R o o s ;
/__: i B - I (N e ———1+1+
_-::-16 = iu} !(‘
,,,,,,,,,, L = . ,,,,?1_4 - -
- 12— o i"} e vt Sl
I - L _ i S i
= 1. e - i ]::‘ 1 =
: “Ih 8 i
- P | T L] B B 5 — [ ), 1 A P
Pt ) h _____ : o e
_—11____;?_:;._?.__? 4 .5 7__ s_slx 1|o 111 1¥2_1|3_ _.—t1....___ L, T ot (. S _.T__,,sr 1!13 1{1 =

Right  RRAM T idsant ' uRAM

el S (R _
2 |2 [e4] 49+2 =8 2 |2 [_O,H:I q:2 = B
. 2 4 2 _ _
il M) wsesm 5 5 D] YRR
2l (o] 4em=88 |® % [8,1] 4. =56

i =
A =128 A= 80 ua

2019-2020



AP Calculus AB

LRAM---RRAM---MRAM
Y
the number of rectangles.) TIatecvals
_LRam 2-0
-1 i 4
- ' 1.
’ - 2
Jji 1 -
A .y 3
b . I S
Vi
b+h
5] L0 =40 =0
£ \
[5] 44@-13-3
3] 4&HfO=4.3=2%
: = ) - A ]
(34 0= p7-4
=42
i

MRAHM

2019-2020

MlalyomJCS
o+l 1
._l_}- Y

Unit #7: Integration

' Find the area of the curve bounded by y = 3x2 and the x-axis from x=0tex=2usingn=4(note: this denotes

RRAM
- f, )
- |
. |
|
o /
\
\ .
\
b + h
fo.5] L4 =}-3=%
] k0= 43=3
L] 5 R=4-8-2
[%‘.11] —lf_'#(l):i?—_'ll:e
= 40
"= g
b:h
, g = 3
Lfth) =% = 5
PR =R =%
. .. 1%
RO A
i . 47 = LT
.1'4(?-?)“15—'%57 3%
- I%a
*= e
L] _ 2 Ity _ 5
== M, =" 10
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AP Calculus AB

P PDS!TI“&“

Unit #7: Integration

Approximate the area of the curve bounded by y = x* and the x-axis from X = —2tox=2using n =4 using

Riemann Sums.

Interval LRAM
b h
2~ 1 $e)=-
Eﬁd} | £61) = -
o] 1=
)
A =

A

/O

&

|

0

b

|
l

l
l

RRAM

h
HOER

#) = 0

£y =

ft2) =
A

A

|

O

IO

l
8

MRAM

b h /L
\ 4(-%)=“§—"’ iy
Y e =L L
BT
| ¥ =8g B
- 7!
| D)= Z
4= 5
1%

Let the table of values be for a continuous function. Use the table below to approximate f f(x) dx using
. LRAM and RRAM using 6 intervals. Canaal Sphit cvea l;/ ble we doit Kpow f&)

0o |7

5 e [PIS]

12 |15 [s.12]
= IE: [12,14]
21 |16 [H ' ;U]
33 |8 [21,38]
42 |19 [39:”2]

LRAM

b h A

5 1 2%

1 6 H L

3 15 $©

T 10 76
16 A7
g8 Y98

A=4H8|

RRAM

K h A

g5 6 30

1 /15 /05

2 )O 20

f | 16 L

/17 8 /36

4 19 76
A= H7%

Why did we not do the table by MRAM? b)(_, e Oid/I]]L X nou) Mfd})am ?ﬁ I/’@Juej

Assignment #3: Handout

2019-2020
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AP Calculus ABY

Lesson 4
—~ Topic: Trapezoidal Rule

Goal: Approximate the area under a curve using the trapezoidal rule.

Formula for the area of a trapezoid is

Unit #7: Integration

== hiby+bs)
b2
h \
bi

Use the trapezoid rule with four trapezoids to approximate the area
under the curve given by the points in the table.

geall e 1 L(sth)3 =
20 ~—
/ T,= L (12+18)2 =
T £y || Ts= p(1st29) =
%
> T, o Ji(.zo+22)5 =
g <
L] 1 !S
L% g 15 {(x) dx

/

fsz-i-ldx
Redtvy =4
x y = X
- [ T.= L(= afil=l = &
| 2 T: = L(S+i0) | = 15
= i
: < 3 = &
. 10 Tnf = J;({O f’f-}) . '%—-1
H 17 ’
o ~ 32
é X+ ] dx Y
2019-2020

10

15

X
fg |5

12

15

20

22

105

:éi!.+),‘) + 50 + /05

approx imaTion
Use the trapezoid rule with four trapezoids to approximate the area under the curve

14




AP Calculus AB Y Unit #9: Area and Volume

Use the data in the table to approximate the area under the curve on the interval [1, 16], using Left Riemann

—_ Sums and four subintervals. - e 1 3 g 10 16
LRAM fix) |6 2 12 15 2
5 A s
Loterval b h Trap
1,3 2 12 = =,
[12] 6 T=L(er)2= 8
[ 0 —_ I e
_318] 5 A / TL - E_(l-f'll)s 35
r = L (12+/5)2 = 2]
g0] 2 a 24 Ty = £(2+09)
3 | Ty= L(5+2)6 =31
o] ¢ 15 0
A= 12 v
- i, ;s
A =136 vn
P
Assignment #2: Page 461: 1, 11 Ignore the directions and approximate the area bounded by the curve and the
x—axis using Left Riemann Sums, Right Riemann Sums, Midpoint Sums, and the Trapezoid
Method. Let the number of intervals be what is given in the book.



AP Calculus AB Y Unit #7: Integration

Lesson 5
~. Topic: Infinite Riemann Sums

Goal: To find the area under g curve using the limit of an infinite Riemann sum.

Approximate the area of the curve bounded by y = x2 + 1 and the x-axis from x=1to x = 3

3

_/f?ﬁ3qs¢,
|

o A
| 3 23%3

5
3
If right—endpoint approximations are used with n = 6, what are the values of x? Label them on the graph.

How would you find the height of each rectangle? Do it.

_ i - 38
(= ¢3) = £+ =48 wm=t3)= =7

D

-— P, " 7_3
n:f” zs+ _2]:*. rs.—_-p(%) _é_f,, £
Pj - -F(l) I o B (ic' = 13[3) = g+ ] = ]O

Sice. all bases ate The gome /—he;‘gktafz cach f'ecjan‘g]e

=< [ A3 e \Y 12
A=S(E+ P s+ 8+ Z+00)

Ierléht of iferval = number of intervals

" How would you estimate the total area under the function on this interval? Do it.

2019-2020 17




AP Calculus AB Y Unit #7: Integration
(SAME PROBLEM CONTINUED FROM PREVIOUS PAGE...)

. Approximate the area of the curve bounded by y = x2 + 1 and the x-axis from x = 1 to x = 3.

~

i /

pd

e | &3

| 4 53 1 8
33 333

If left—endpoint approximations are used with n = 6, what are the values of x? How would you find the height
of each rectangle? How would you find the area of each rectangle? Do it.

X [ () =12 f, 4(3)=3%1 =10
2 g Y
o= Wa=8  nop=@r-g
i 7 - % = 7
~ 1 fE)= 3+ =% (o #(%)=(§)+ =2

(2*‘*%—:3-4-3“-1—!01’*5_9@.;-%3) = 12.037

Now, what about right-endpoint approximations with n = 50? Write the first few two terms, the last two
terms, and then the sigma notation for the total approximation.

gt et vsmeil 3 L s o el gt
# of iatervald S — n +
L (). i 2
(. "PU"LEE) A= —JS"F'_(H";S. ‘ blﬁk .J-’-"\ \3&0
s .{1(}-[—2%) A,:?%B-F(f'f' ;'_—3) u}\)" mﬂ\fﬁ&g“&w_\
A o J{d .
My £U+R) A= LHrk o / f’ Pl
: 3 A= 2 55 #Hi+55)
~ lyg (i *3‘3) A = .'ZLS"F(#iﬁ; nio 2
¥ s L ARy

A= HIER
2019-2020 = 18



AP Calculus AB Y

Unit #7: Integration

(SAME PROBLEM CONTINUED FROM PREVIOUS PAGE...)
. Approximate the area of the curve bounded by y = x2 + 1 and the x-axis from x = 1 to x = 3.

A /

e

YOU TRY:

What about left-endpoint approximations with n = 100? Write the first few terms, the last two terms, and
then the sigma notation for the total approximation.

I-1 - leagth of i | \2 1 | o 2
joO Yo mtesva) Z —SB[{[-)‘—%F) 1‘-[[ or z E[()f.g-;) .}.j
(b(;%tg-{ o n=0
/o2 " = [0.587 3
~ U*s8)+) j‘f;;f; S X1 dx = /o.667
{

If f(x) is continuous on [, b], then the endpoint and midpoint approximations approach one and the same

limit as N —co, In other words, there is a value L, such that

Midpoint
Right Endpoint sy A/

lim RN = limLN = IimMN =L
N—oo N—=co N—owo

Left Endpoint

If flx) >0, we define the area under the graph over [a, b] to be L.

1. Let A be the area under the graph of f{

how you would set up an
infinite Riemann sum to find A. Hs The baﬁ@, O'F (iad’\

rect 9ets smaller

)&:D smallef Yhe
A

‘/;m 2?—(&&.&&& e

~ AX 70 =]

b
£(x) dx

R

Assignment #5: Handout

2019-2020
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AP Calculus ABY

Unit #7: Integration
Warm Up

Lesson (9

“"ind the area of each shape. No calcu LQ.TOI'\

A= gl g
- 5 A = ’
= /8 ft o
3t /7 =890 L
12 i
10 fi
71t 7t
5 ft
T
14 ft
A= L (b ¥b)h A= _?3_5?’
A= L (24)5 A=B 19
L{
i
A= 48 € . H_?_"E L4
J?!
2018-2019
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AP Calculus ABY

Topic: Evaiuating Integrals using Geometry

~Goal: Be able to find the orea under a curve using geometry.

Unit #7: Integration

An accurate graph will make it a lot easier to setup and evaluate the integrals needed.

5
JZ,lx] dx

Il =

- 5
ﬁ('i(‘) i(;’g(}) 4
A = 2
J;]2|2x— 3| dx vVertex
2x-3 =0
X=3

L+
+

=¥ )XA-O
X, X720

)

L(s)(s)
L9 25
% 2

L@+ 3(3)(18)

=@ 4 45 20 4 95
~ 2 Z 2
25
Area w.de,f‘ X-ax|s 2
2018-2019 /9 'U@ﬂ ative 24



AP Calculus ABY

5
o WG under x-axis aboue
S 9
- ] T 56O
s L o + 27
S 2
neg a4
j_"Zde
T 2.
Tep hal{ Lo (2_)
of circle a
e 217

Assignment #6: Page 307: 1-10, 13-16

2019-2020

/S
2

Unit #7: Integration
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AP Calculus AB Y Lon? Le sson Unit #7: Integration
Topic: Definite Integral Lesson 7

~~Goal: Evaluate an Integral using the first Fundamental Theorem of Calculus.

Equation of Anti- Area between function

Indefini i
ndefinite Integral Derivative. D:ﬁmte Integral b &t Y-axts
[ f(x)dx =F(x)+C g fa f(x)dx = F(x) | = F(b)—F(a)
Only fa_dhm 1o :
S
General Antiderivative I_;:m‘f_e /?ff'ion There are limits of integration: a and b.
whez a is the lower limit and b is the upper limit.
The graph at the right is f(x). Rt 5‘“{@")
i 5,0
A. Write a piecewise function for f(x). foit (50
Slope. -~ i
AX 4 X 43 V=0 -’—-‘%:(}'C—S) L N
o) = HOYTT 1\
-5 25 - r—_— 5% B
InFeEr WX I S+ 23 / .
e X1 . o~ T W / I B
A

B. There are three triangles formed by the graph and the x—axis on the interval [-3, 7].
Find the area of each triangle. assuming you a. findmg S F&).

® () 3) Area. below the x-axis
_%.3-5 13.5.5 __45:_2‘5 /9 /7694.','“'&
— {9 5 e -
= 2 >
C. Use the areas from part B to evaluate:
1) f;'f(x)dx= ﬁ,f 2) f_”a fidx= = %i
A2 P
7 5 - ‘ a
3) [, f@)dx= —§ 4) [°, Fx)dx = 1’31 4 '15“ = 5
A3 e Y
? - e
5) _f_gf(x)dx= HLE. + '?‘3?. —-‘!,%): 6)f0?f(x)dx= _,2_2%_ - = J;L
—~ O
7} fofeddx= L(1)5 = 5 8 [ fxdx= L.0:0 =0
0 aviy = = 2 .
c o base/ heigh
L bh i;_b‘n Jo b {.hl’gnt

2019-2020 26



AP Calculus AB Y

First Fundamental Theorem of Calculus

~If f(x) is continuous on [a, b] and F(x) is the antiderivative of f(x), then fabf(x) dx = F(x)

Unit #7: Integration

b
@

= F(b) - F(a)

)= 3x x4 3 )= -3x + & | x 23
0 0 : o 2 - = -5
dx = - - = 5.0*-5@3) = -45 = "&
) [ f)dx _g x dx =L =X Lg e, =L ) 3 i
s Seec arex.  OpPP
ﬁw’{b% af &1 31903
tﬁ‘ = =3 o -3 &8 o 2'::: S == (._S-—
v 7 fedx= | 3x dx = 5.-3x| = >(-3)-%-0 % 7.
(]
7 1_‘5 Q\S oﬂ _ \ -‘; 2+- 2—:5 I-f
2) fsf(x)dx=5§ Ix + 23 Jdx = L(-3)x + x|
o =5l gk 9% o (-3 g% Al g 4p stop
/ - '&,"'7 + %.1 \ 4 + a )
~ 250
—aMS , 350 4 123 - 225
S = = ey
=oat e (g e)T R
6"%%;5 = ~20 = —§ Jee A3 Easier to do 9&3‘%?%&”?’
p %
. T
f1@dxs —( £6) dx = 5
5
; > 4
4 : 2.!'__*,5_,_4—-.57-;@ - 5
3 [f@de= § Sy Jx = 1"‘,:,53—/% o~ © 2 &
¥ see #T previovs pase.
] L
1 = S o o E_, % = -S—. L-——E—. * et

2019-2020
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AP Calculus AB Y

Unit #7: Integration
The graph at the right is f(x). The area bounded by the curve and the x—axis on the interval [-3, 0] is 15.75 and
. the area bounded by the curve and the x—axis on the interval [0, 2] is 5.3

Using the information above, evaluate each integral

A. f_osf(x)dx: /575

o Preptes—15,75  H—HN |
C [ f@di= =53 0 [fwdi= 5.3 {3?\ T
I2,Fx)d I ¢ - AHHH-
E. ) f(x)dx = 122 f(x)dx = - |
1578-8.3 ’ =10-95 ; i i3 :. i \\‘i}i ! ‘.
/10,45 ‘: et — 2]
N . A .
G. fff_olf(x)dx=3, then _f__;f(x)dx: L LINS
o
-53 #(XJ JK = 5 (%) J}( + f 16(;() a{)(
EIE = A + 3 A=12.75
P~
H. !ff flx)dx = 30ndf f(x)dx = 7.6, then |__ 2 F(x)dx =
¢ dx = [eede ¢ §pedde + S 66 dx
* -2
1515 = A 2

7.6 + 3 A= 5.5
L If [ £ (x)dx==2.9, then [ f(x)dx =
l .
52\%’(&) dx = 5 £(x) dx +5 2(x) dx
g (@)

53 = A + -2 A = =2

Let g(x) be a new function such that f_?’zg(x) dx =19.4 and ff g(x) dx = 3.8, find

A. sz.g(x)dx 53 = Sl = S-a
Y T

19.4 = 51 + 3.9 5 = 15.6
2

-2
P 2; -
5 [sgdx = 55 3(x) dx = s(z?ﬁi) = 97
-
2019-2020
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AP Calculus ABY

o~

Assignment #{]: Page 308: 43-46, 55-62,

Unit #7: Integration

F e

1) Evaluate [ 3x + 2 dx by s

A) Sketching the region bounded by the graph and the x—axis and evaluate using i IR ANEEN
the area under the curve. ash s . /
0 @ 1 // _________________
35) + L(3)(4) i1z pgs - |
. dad ]
)5+ 27 ] ¥eo ?'
P A
B) Using the First Fundamental Theorem of Calculus to evaluate the integral. : J =
Y b c
r , :
) ) dx = F(4)-F(1) TP
|
4 . 73 i 2 . T ERE
S 3X+2 dx = 3X 22X I :[3-11 +2(9§}- 3 '+2(.._:}51
Z ] L
| : \_

2) Evaluate ? x2dx using the FTC.
(1]

LSE-:__E_%,_Q?:_@_
3 lo 3 > 3

3) Evaluate f; 2x — 2 dx by

A) Sketching the region bounded by the graph and the x-axis and evaluate using .| | "

the area under the curve. ok oy
I
- 5()() + $(3)E)
8
-1 +9
B) Using the First Fundamental Theorem of Calculus to evaluate the integral. &
4 . |
.S 2X =2, Cl)( = Xlﬂz‘x /o
o 5 |
= [y '*‘-,2(1-/)] —[o -2(o)] = &
4) Evaluatef_zzxzdx 2 3 /’L = ,2?> - (—2)3 sxg _8_ i __5:_)_ = 16
3 [ 3 3 3 3 >

2
Same as 2§ "x?*gx
0

Use the First Fundamental Theorem of Calculus to do problems 33-42
_——

2019 - 2010
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AP Calculus AB Y Unit #7: Integration

Topic: First Fundamental Theorem of Calculus
#Goal: Evaluate an Integral using the area bounded by the graph and the x—axis and the first Fundamental

... Theorem of Calculus.

The First Fundamental Theorem of Calculus

If f(x) is continuous on [a, b] and F(x) is the antiderivative of f(x), then fff(x) dx = F(x) i =F(b) - F(a)

Afea,
Note: The result is a number! 111!
J2,(6—x—x%) dx = [ sinx dx =
GX—- L N x3 = —coe3 A ]f%’—
A \—3 @

- . 3 z 3 —¢os £ — T ¢os O
[er2 ,1-2—13-'1]--[a(—a)—-‘ic—s%g(-a)] =

AP Test Stop . " i”"' :
—
i ;';f Jf,.iln o 5
o~
f\ }
JEsecxtanxdx = JESsinxdx = - | aﬂ g
12 L
o £F2
Sec X i —~5 cos X lo

~

—5¢os &£ —T5¢05 O

sec . — sec O
o + 50

ox = |

- Same as
I
5 S/Lsmx d %
)

2019-2020
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AP Calculus AB Y Unit #7: Integration
f;” [sinx| dx = r 2l
=, S siny dx + 5 — s x dx

8]
@ 2

i
*wsxlo + c.osxfﬂ,

—S Tt —CoS O + Cos at — ST
~=0N)=CD o+ =)
1

If f(x) = 9x + cos(x) and F is the antiderivative of f, with F(0) = —4, then find F(3). could Also do a3
' : )nihal value

3
5‘?)(+—cosx dx = _IX'LJF smx]c A S
.,—l—("'
3 = G 2 a3 =4
~Fle) = dAx*+ smX /
F(3) = F(e) L X"+ I e o

=4 = %
F(3)+4 = &_L_L+sm3

[, f(x) dx = =5 and [] f(x) dx = 6, then [* f(x) dx = ? and  [3f(x)—8dx=7?

Sﬂwwx:f«@Jxﬁf%@£< §'3¢00-8 dx
\ |

-3 = (ep)dx + 6 S”‘H@) dx = 6 dx

3 4@)dx-9XJ
(-5) - [89- % ]
=15~ 6"

-79

-1 = M) dx

Assignment #B: Page=308+43—46;55=62,
R34 5 2,02,08,07,2,23,25, 33,18, 16,50, 55
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AP Calculus AB Y Unit #7: Integration

Warm-Up Lesson 4
~. 1. Determine on what interval y = e* - x? is increasing, for -1 < x < 2. Use your calculator.

2019-2020



AP Calculus AB Y

Unit #7: Integration

Lesson 9

" Topic: Leibniz Rule (2nd Fundamental Theorem of Calculus)

S @ dt] = f(x)

Goal: Apply the Second Fundamental Theorem of Calculus to find the derivative of functions defined in

terms of an integral.

The 2™ Fundamental Theorem of
Calculus: If fis continuous on [a, b] and

. h/—fut 13 a variable

3
F(x) = f?:,z cost dt What does this mean?

u(x) and v(x) are differentiable functions Find F’(x) =
of x whose value lie in [a, b], then:
‘ . Method |
P
[f”g)) f(t)dt] = Fpﬁf L U??& Integrate then take the derivative.
) 22~ flu )) hpcost de= it /&
Jub lowefl - 3
hrm[:‘)’ v ° /'@ t = N XT— Sia ';l__
A&‘l l}fﬂl
lD = SIA £ 3 —_ 1 pawd talkKe o"e.t‘tl/
Method Il co5 x° . 3x* bt
g )
& Apply the 2" Fundamental Theorem of Calculus. ) {
¢ L2 - B 3
L [costdt= cos X 3K — oS L.0 = 3x"cosX

m.ltt_ 8

-\

— 1=
If £(x) fl/ dt, then find f'(x). = X
; -2
£ = L "”‘“I;__”‘("X )
X,
= 5 5 | S
X X K X X

Itud)/ﬁ e Mete SO Helhacd 2 works pelter.

Ifh(x) = [2" 2 dt, then find h'(x).
ple)= 1 __—s.Cosx |  —=3n¥
151 % 1~(cos x)*
I
- ()%

Ifg(y) = fj_ sint? dt, then find g '(y). 35'?', _zy.?. If F(x) = fzx\!tz + 1 dt, then find F’(x)

ﬁ'(‘i) > 5‘”(1\)73] )/ —~ S/ﬂ(J;) fz}/ 3

2019-2020

Fix)= [C:Lx)ﬂ)] .- [3 +a . Q
Fi = [(u)"* l]/‘, 3
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AP Calculus AB Y Unit #7: Integration

Let f be the function that is continuous and differentiable on the interval [0, 8] defined by f(x) = f g(t)dt. The
~.graph of g is the piecewise function shown at the right.

; . S— .
A Find (0,1, (0, riavnEEE
2 / ..... fons f\ . B
£0 ¢) 4t = = 8 4 ] .
() 5 3( ) a 3 -i 41 _____ ém +—— :_ \\;\ E.’_

£9=90°1-9690 £1) = g() = RNA
560 = 96 = £Y0) =g'() =3 A Snns s

B. Find f(2), '(2), f"(2). The slope of g at ¥={"

)= §79(6) dt =526 = ¢

{0 =9() H2)=9(2) =6

¥ ! = > 11 he A
f'(2) = 9'() = DwE b 17 4'6) 3&’ 90<) 6,5 i zfﬁe

C. Is x =6 a maximum or minimum of f? Explain your reasoning.

X6 15 a max ble ') =9(K) ascl g goes from pos to NEY
at x=6 = £ goes {from e To dec.

2

D. How many points of inflection does f have? Explain your reasoning. F .
g'x) = FUX) There 5 | POt blc g gees free ¢nl To
dec ot k=2 = g goes fiom pos o 5.
C. What is the equation of the tangent line of fat x = 1?
PoiaT ;Slcaae‘, J=% = 3(x-1)
(', %) trom A £z 3

x+3

What is the value of x that maximizes the value of F(x) if F(x) = [~ t(5 — t) dt?
Fi) = (ex3(3-(xx3) ) =x(5=) 1 g "‘Z:"” i;;‘
F'o) = (xt3)(-x+2) = 58 +x* L0
Fl) = —x*+2¢-3X +6 =Sk +X F ync | dec
O 5 =4k Fh £ has o max al x=|
. G = 6 " g bl F'! goc s Crom PoS

~ Assignment #9: Page: 320: 21-24, 29-32 all, Handout 779 ﬂ&ﬁ
Assignment #10: Review Handout
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