MATH 126 A/B + 22 September 2025

3. (a) Use the Pythagorean theorem to find the length of y = 2x between z = 0 and
r = 2.

4 lenjﬂx =\,211-"l1 = J20=2{524472

x

(b) Check your answer to (a) by using the integral formula for arclength instead of
the Pythagorean theorem.

f)= 2%, o F()=2

g = | [Tr@ e = [[T77 dx = [ 15 e = 2[5 = 4472

4. Set up the integral that will find the arclength of y = %l’z between z = 0 and =z = 2.
y =

2
So arc lenj‘Hn is J\ \i 1+ X" d;c
o

5. Set up the integral that will find the arclength (that is, circumference) of the top half
of a circle of radius 1.

EGLV‘O‘HO" O‘F Y qua%bn of  the ‘*»f hal€

o circle: of & cirde:
Xeyt=1 #6) = JT-x*
Differeatiate’

-1 ] x "(:(x :—‘2—(1—7<> (2)()

)"/z

= x (1~9<1

‘ l
Are length = f L+ (f0) de = f (T (1-)" dx
- -
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Volume

1. It’s time to do some drawing!

(a) Draw a single line segment. What shape do you get as you rotate the segment

360 degrees (27 radians) while keeping\one end fixed? What is the area of this
shape? )
a circle

2

AreaZT(r

(b) Draw the best picture of a cylinder that you can. Label the cylinder so that the
radius of the base is 7 and the height is h.

(¢) Do you remember how to compute the volume of a cylinder? What is the
formula? Try to explain to the people at your table why your formula works for
the volume of a cylinder.

\olume = 7r* h

The volume oF & c.yf?:\ofer s the orea of the base
Mulﬁp\ied by the ha[gM‘-
(d) Here is a rectangle. We want to rotate the rectangle 360 degrees around the
z-axis. Imagine the rectangle coming towards you out of the page, then rotating
around the z-axis to produce something 3D. Try drawing the resulting 3D shape.

If you know the height and width of the rectangle, can you find the volume of
your 3D shape? h

\ \/olum(;: Tﬂ‘l)'\
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(a) Carefully draw the region bounded by f(x) = 22, x = 2, z = 3, and the z-axis
Draw some sample rectangles of the type that you would use to approximate

et

the area of this region. /F

SaMP\&
rectang|eS |
reﬂ.on

(b) Rotate one of your sample rectangles around the z-axis to get a 3D shape. What

is the formula for the volume of this 3D shape?
h=ax
Vo lume:

r=x
AV = v (x) o

< Integrate the
volume formula you

(c) Now suppose the entire region from part (a) is rotated around the z-axis. What
found in part (b)!

| S

is the volume of the resulting shape?
2
"J e = TCZx |,
2

2
2\ 2
Volume = JF(X\ Ax =
2
m /(.5 .5\ _ TY( 3 _ 20 122.58
__(3 -2 ) == 243 =32 T ~ -

< Hint:
sinz(a:) _ 1—0025(21)

3. Suppose the region between the graph of f(x) = sin(z) and the z-axis, for 0 < x <7
is rotated around the z-axis. What is the volume of the resulting solid?
. 2
INVES ﬂ(s-n(x\\ ax

£(d= <in(x) Volume e lement
Volume of solid of revolution:

1__
\ }sin()d
:': 'ﬂfﬁ\j V= Srr“ sin () dx| = rr‘fbn__——i '“25(2"3 dx
[x - — SiA (2;:\:(

" /
ZJ 1- t,os(2><\) dx =

’
»: OK +to vse -
-i-r AX +°‘-""‘°|"(‘]7 to
e_\m[um"'& His
iv\i'ear‘al _ Ly [(1"— (O _ M)]

~ 4,9348
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