











































































































Volumes we have been finding the area of 2dimensional
regions but now let's learn how we can find
the volume of a 3 dimensional region

Volume fAlxldx
where A x is a crosssection of
the shapeLets think about a loaf
of bread

side view of
a b

entire loaf

b a

Alx would be a 2dimensionalslice
with b a lengthof the loaf

p

front AKA crosssection














































































































Squarecrosssection
EXT A pyramid 3in high has congruent triangular sides and a square

base that is 3in on each side Each crosssection of the pyramid
parallel to the base is a SquareThe height of each square is equal to its current

Find volume value

crtssection

I

µ x

am

i

Stepti Find ACA
cross section is a square with
area XZ

A xd
2 Find bounds a b

a
b 3 because it's 3in high

Step3i Set up integral Integrate

f x'dx I'sx7 19m33














































































































Circular Cross Section Disk Method
murmur

Only thing that changes is Atx To understand revolutions think about
rotating a 2D circle 3600 around its center this will create a sphere

If The region R between f11 27XCosa and the x axis fromC2,2 is
rotated about the X axis to create a solid shape Find volume

is is

Th
ft fix

y six e I i f's x

if
Cross Section is a circle
with area Mr where r f x

A x _IT FH IT2TXcos
Bounds are given

a 2
b 2

Setup Integrate

f 2tx.com2dx TTf 2tXcoslxD2dx 52.43aniTJ





	 Find the volume of the solid generated by revolving the region bounded by the graphs



























	 Region R is in the first quadrant bounded by the graphs













 







(a) Find the volume of the solid generated by rotating R around the x-axis

















(b) Find the volume of the solid generated by rotating R around the line x = 8




































y
2 X O and X 2 aboutthe X axis

A fit
g x Ax _ITxD

tf HIM.dx I xY I
I y TXandX 8

A
f8

y TT

g
Ix

L

A is

tf xYdx sx's 119.27J

A
f8

8 5 2 y ex

dy
D
j x

L
2

Tiff y'Ydy tfb4 16g'ty dy tty4y4tfy7 I 18211JO

























































	 Find the volume of the solid generated by revolving the region bounded by the graphs




















































EXJ Find the volume of a sphere with a radius of 1

is is

J or L
dy

AHH Aly_iffy

With Respect toX T Mdx X 531 11 113 fit fiti

WitherespenettoyTIMID OR 2it 7yYdy 2Ifyfy3 2uflitsf

zInUIngItryAsphee FITr Ft

EI
y ex y 0 X l X 1 about the x axis

y e
ya

n

i Alxk IT pen

i IIe DX 11.394 units

e i r
L

dy FI I














































































































Washer Method Disk method with a ga
f.at and

Region R is definedby a horizontallyoriented semicircle
with radius f I that is shifted up 1 unit from the X axisFind the volume generated when Region R is rotated
about the x axis Set up the integral don't solve

y y
n n

iif d
aan if

ItaI v 1

I
Like a weddingring

Atx TRL Art IT R2 r2 IT HEH tf
IT 1xd thrift l l

IT I X't2Fx2

Tft x't 2 dx 14.477J



























































	 


















































EXJThe region R is enclosed by the y xis and the graphsof y casesand y Sina is revolved aboutthe x axis to form a solidFind Volune

x x

TH i Revolve agg
Hollow

i n fax inside

I
x

Find A x

It's revolving so we know A x _ITR2 Tra a R2r2
IT Costa Sina

Find bounds
a 0 given since bounded by y axis
b where Cosas_since Thus b It

Setup Integrate
I4
fortcoskaSinixt DX ITKoscxitdx fitlsmaatdx IIzuun.SI

we're just subtracting the sincome from
Trig Identity

Tj5xnxo
the larger cos outtershed







	 Find the volume of the solid generated by revolving the region bounded by the graphs 









































	 

	 



	 Find the volume of the solid generated by revolving the region bounded by 






















































y x2H y Xt3 about the x axis

Bournes xdtl t3 A x _IfR2 r2 IT Hts 1 2 114
2 X 2 0
1 211 11 0 111 46 9 x't22 1X 2 X I

f ITIXt x 6 8

y µ 2

µ
IT H x 6 81 dx 123.41

y x3 y O X 2 about the y axis

1 2 3
n ny X Atx T Rt v2 ITCHY fry7

Y T go
it

4 y dy 112.87J
2

































































	 	 	 	 	 https://www.youtube.com/watch?v=NyBX5DIcAMg












































Trietinges
Instead L p n.gs ua eepYdanaEginiiaieter

I É

th MÉTIIA
A x Zarh Lax fix SurfaceAreaof a ring

Lax fixdx Volume of a ring

to axis of rotation

ypwg.pey g

d d

The region R is bounded by the curve yea the x axis andthelineX 4is revolved about the x axis to generate a solid Find volume

M

II Revolve T.jpjDix









































































	 Find the volume of the solid generated by revolving the region bounded by graphs 




































Rewrite in terms of yyMx x y2
Findbounds Mustbe in terms of y to a

shell method because we're4 yd b 2 a 0 revolving around xaxis

Find height radius of cylindrical cross section
h 4 y
ri y

Find Area of each crosssectionAlx

AGH 2trh 2ity4ya 2K14g y

Setup integral Integrate

2

Re y y
3dy 2 25Ty 2 21254634 8 uuits3

o

y X2 I 11 2 y O around y axis














































































































x my_xd I

O
H

dx

z v

Atx 2trh 2Tx x't

Boundy Radii of cylinders are from x 2
to o x4 X I

2

2 44dx 4





	 Find the volume of the solid generated by revolving the region bounded by the graphs 








































































































y 2xd y x2 X 0 around the y axis

A 2
y X

G n

2

xx

L v
y 2 xd

A x 2trh 2ITx 2 xd Xd

tix I xD

Boundy x2 2 xd
x

RadiifromX O to X I

4k 11x4dx 111J














































































































ex Revolve g x 1 X l X y 0 about the y axis

A Ty Ptl

Jj

v














































































































Shelly AH 2trh 2itx Htt

toads a ex ez
2 Htt dx 14.39mi

Washer gx'H x FYI
Ag Hrd Ady Nrt r2

Boundsi Need to split yO y
Fyi I y 2 y l y

2yA.ly ITf1K

lTyl y 2 Afy lTf1 y l

dy t f ly dy 14.39mi



AP Calculus BC Assignment: 7.1-7.2

1. If A =

Z 1

0
e
�x
dx is approximated using Riemann sums and the same

number of subdivisions, and if L,R, and T denote, respectively left, right,
and trapezoidal sums, then it follows that

(a) R  A  T  L (b) R  T  A  L (c) L  T  A  R

(d) L  A  t  R (e) None of these is true.

2. If
dy

dx
= ytanx and y = 3 when x = 0, then, when x = ⇡

3 , y =

(a) ln
p
3 (b) ln3 (c) 3

2 (d) 3
p
3

2 (e) 6

3.

Z 6

0
f (x� 1) dx =

(a)

Z 7

�1
f (x) dx (b)

Z 5

�1
f (x) dx (c)

Z 5

�1
f (x+ 1) dx

(d)

Z 5

1
f (x) dx (e)

Z 7

1
f (x) dx

4. The equation of the curve shown below is y = 4
1+x2 . What does the area of

the shaded region equal?

(a) 4� ⇡
4 (b) 8� 2⇡ (c) 8� ⇡ (d) 8� ⇡

2 (e) 2⇡ � 4

1
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5. The rate at which a purification process can remove contaminants from a
tank of water is proportional to the amount of contaminant remaining. If
20% of the contaminant can be removed during the first minute of the process
and 98% must be removed to make the water safe, approximately how long
will the decontamination process take?

(a) 2min (b) 5min (c) 18min (d) 20min (e) 40min

6. Let H (x) =
R x
0 f (t) dt, where f is the function whose graph appears below

1 2 3 4 5 6

�2

2

4

x

y

The local linearization of H (x) near x = 3 is H (x) =

(a) � 2x+ 8 (b) 2x� 4 (c) � 2x+ 4 (d) 2x� 8 (e) 2x� 2

7. The table shows the speed of an object, in feet per second, during a 3-second
period.

time (sec) 0 1 2 3
speed (ft/sec) 30 22 12 0

Estimate the distance the object travels, using the trapezoidal method.

(a) 34ft (b) 45ft (c) 48ft (d) 49ft (e) 64ft
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dp
qf KP PHI Poe Epo poet PHI Poe t YffI 17.53mins

AInf 0.021 Poet

P1 Ipo Plt 0.02Pa

0

Hk Mx t
HG Fb 2 y Halt H a x alay
H x f x y Hls tH'G X3

H 3 fb L I 2121 3
212 6I2 812

0

22 30
f t 1242

22 01212 26 17 6 49ft



8. As a cup of hot chocolate cools, its temperature after t minutes is given
by H (t) = 70 + ke

�0.4t
. If its initial temperature was 120�F, what was its

average temperature (in�
F ) during the first 10 minutes?

(a) 60.9 (b) 82.3 (c) 95.5 (d) 96.1 (e) 99.5

9. Find the volume of the solid generated when the region bounded by the
y-axis, y = e

x, and y = 2 is rotated around the y-axis.

(a) 0.296 (b) 0.592 (c) 2.427 (d) 3.998 (e) 27.577

10. If f (t) =

Z t2

0

1

1 + x2
dx then f

0 (t) =

(a) 1
1+t2 (b) 2t

1+t2 (c) 1
1+t4 (d) 2t

1+t4 (e) tan�1
t
2

11. At how many points on the interval [0, ⇡] does f (x) = 2sinx+ sin4x satisfy
the Mean Value Theorem?

(a) none (b) 1 (c) 2 (d) 3 (e) 4

12. Let f (x)

(
1 + e

�x
, 0  x  5

1 + e
x�10

, 5  x  10
Which of the following statements are true?

I. f (x) is continuous for all values of x in the interval [0, 10] .

II. f 0 (x) the derivative of f (x) , is continuous for all values of x in the
interval [0, 10] .

III. The graph of f (x) is concave upwards for all values of x in the interval
[0, 10]

(a) I only (b) II only (c) III only
(d) I and II only (e) I, II, and III

3










































































































10

f J 70 50e tdt 82.30
o

120 70t K K 50

0
is
yex

G 2

y L
t nyDdy

y 1

2Tf f f t2 Flo fIt flt4LT Tt

O

1cclo.it st file Http O f11 2cos t 4cos

O
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13. A solid has a circular base of radius 3. If every plane cross section perpen-
dicular to the x� axis is an equilateral triangle, then its volume is

(a) 36 (b) 12
p
3 (c) 18

p
3 (d) 24

p
3 (e) 36

p
3

14. The base of a solid is the region in the first quadrant bounded by the line
x+2y = 4 and the coordinate axes. What is the volume of the solid if every
cross section perpendicular to the x� axis is a semicircle?

(a) 2⇡
3 (b) 4⇡

3 (c) 8⇡
3 (d) 32⇡

3 (e) 64⇡
3

15. The region in the first quadrant enclosed by the graphs y = x and y = 2sinx
is revolved about the x-axis. The volume of the solid generated is

(a) 1.895 (b) 2.126 (c) 5.811 (d) 6.678 (e) 13.355

16. If the length of a curve y = f (x) from x = a to x = b is given by

L =

Z b

a

p
e2x + 2ex + 2dx then f (x) =

(a) 2e2x + 2ex (b) 1
2e

2x + 2ex + 2x (c) ex � x+ 3

(d) ex + 1 (e) ex + x� 2

17. The length of the curve y = x
3 from (0, 0) to (1, 1)

(a) 1.380 (b) 1.414 (c) 1.495 (d) 1.548 (e) 1.732

18. If f (x) > 0 is continuous and g (x) =

Z x

0

q
(f (t))2 � 1dt, what is the length

of the graph of g (x) from x = a to x = b?

(a)

Z b

a
f (x) dx (b)

Z b

a
g (x) dx (c)

Z b

a

q
(f (x))2 + 1dx

(d)

Z b

a

p
g (x) + 1dx (e)

Z b

a

q
(g (x))2 + 1dx

4
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19. Let R be the region enclosed by the graphs of f (x) = 1
x2 , g (x) = e

�x, and
the lines x = 1 and x = k where k > 1.

(a) Sketch the graphs of f and g on the axes provided below and shade the
region R.

(b) Without using absolute value, set up and evaluate in terms of k, an
integral expression that gives A (k) , the area of region R.

(c) Find lim
k!1

A (k) .

(d) Let k = 4. Find the volume of the solid generated when region R is
revolved around the x� axis.

5










































































































fattydx

g t
it

b Alk f e dx I I te'T f f e
K f ite

II i E
k eH e

tf ftp.etxfdx 10.817J



20. As shown in the diagram below, the region R lies in the first quadrant above
the graph of f (x) = 4� x

2 and below the line y = m (x� 2).

(a) If in the first quadrant the line lies above the graph of f , determine the
range of m.

(b) When the line intersects the y�axis at (0, 12), what is the region of R?

(c) Write an expression at the constant rate of -2 unites per second, how
fast is A (m).

(d) If m is changing at the constant rate of -2 units per second, how fast is
A (m) changing at the instant the line intersects the axis at (0, 12)? Is
the area increasing or decreasing?

6















































	 	 	 	 	 	 	 	 

	 	 	 	 	 	 	 	 without an integral sign for A(m), the area of R in terms of m

is
12 2m 12

m 6

tag D y 6 1 12

ta

X

minnow

__

f't 2x X 2 fkn 4 mE

f't6 12 4 xDdx xt bxtfdx IZfuu.TTO

12112mi

2m14xadx.ly
R AlmI 2mjJ
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