Calculus Maximus WS 6.4: Arc Length

Name K g % Date Period

Worksheet 6.4—Arc Length
Show all work. No calculator unless stated.

Multiple Choice

-E 1. (’88 BC) The length of the curve y = x> from x=0to x=2 is given by

2 2 2
A) [Vi+xbae  B) [V1+3%dx () z[V1+9x*dx
0 0 0
2 2
(D) 2ﬂj\/l+9x4dx (E) J-\/l+9x4dx
0 0
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@Z—— EDL )+ %J( v

%\ _ gy?

4
. Eiﬁ 2. (03 BC) The length of a curve from x =1 to x =4 is given by j\/l +9x*dx. If the curve contains the
1

point (1, 6) , which of the following could be an equation for this curve?

(A) y=3+3x> (B)y=5+x" (C)y=6+x

D) y=6-x (E)y=E+x+2x5 S

<§’(><>> 79%1/
Sy)= Dy
§a= '+

Pyl b= 1"+ C
C =5

53/ ﬂc/x): \434’5
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Calculus Maximus WS 6.4: Arc Length
_D 3. (Calculator Permitted) Which of the following gives the best approximation of the length of the arc of
y= cos(2x) from x =0 to x = %?
(A)0.785 (B)0.955 (C)1.0 (D)1.318 (E)1.977
74

%(: —ZSin(2X> Oi: g W:ézfs*ih};g)’idz
J =209 L31%

_QL 4. Which of the following gives the length of the graph of x = y3 from y=-2to y=2?

(A)T(1+y6)glz (B)T\/ny%l_y, (C>T\/1+9y4gg (D)J2.1+x2dx (E>f1+x4dx
-2 ) )

-2 -2
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Calculus Maximus WS 6.4: Arc Length

B 5. Find the length of the curve described by y = %x?’ '2 from x=0to x=8.

51242 51242
15

3 (D)

A) E ®B) 2 ©) +8 ()96
\/Z

5{ - Oz S /*(x/Z
08?—& |+ ¥ dy
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A 6. Which of the following expressions should be used to find the length of the curve y = x
x=-1tox=1?

1 1 1 1 1
(A) 2I,/1+%ydy (B) Hn%ydy (©) I\/1+y3dy (D) j\/1+y6dy (E) j\/1+y9/4dy
0 -1 0 0 0

%(/l/oﬂLy'C{, d” thoices qre d S Mori%oﬂ'lﬂ\ , ’L/;

W Y=%
ﬁ/“n S%lve_ﬂcbfx(%f'l%”m Yo, X = 3 &x—g(j‘/>
Z_use Symmedry.
\_l_/'

- k’\\a INE Whan X:}/S;lj

at X=D wlen Y=o J4= O gb/(z”: 2§0W®

S, dudble e length 1
of x- j&%m JQ&(;§;@

\j—;D “"Djl
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Calculus Maximus WS 6.4: Arc Length

7. (AP BC 2002B-3) (Calculator Permitted) Let R be the region in the first quadrant bounded by the y-

axis and the graphs of y =4x - x> +1 and y= %x.
W= Vs
y

4 y=4x —x +1=u)
M > 3
y=ggx* 2

C S
| ARG
O \/V

(a) Find the area of R. ;\/@ @
M Afewgb(w—gz dv >
Z

Wi=yWZ ] )
X=1L9D = e ast) hvea= 4,514 o 455

(b) Find the volume of the solid generated when R is revolved about the x-axis.

P@rfWWASHmJA/Q

(s)
\/=ﬁ§:{(\5\ ’Di’(jl’gldp)(

e S (o7 2 Ve
\= 5. > @

(c) Write an expression involving one or more integrals that gives the perimeter of R. Do not evaluate.

= L{X_ X’ﬁ.af | Linrear S gyt DisHane E—
?n = Y- 3y" bé'f\f;% (0,0) XA FER) (1940, ),455>)

U
Verhcal Distance D=\ (Logo-2y" (1455~ 2> / 0, ?M—E;iﬁ‘—é? "/’%\%
= 1-0 Corved Lergth P )+ )99 + 1455 *gomamy

- I#o oy
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Calculus Maximus WS 6.4: Arc Length

8. (AP BC 2011B-4) The graph of the differentiable function y = f (x) with domain 0 <x <10 is shown

in the figure at right. The area of the region enclosed between the graph of /" and the x-axis for

0=<x =5 is 10, and the area of the region enclosed between the graph of f'and the x-axis for 5= x <10
is 27. The arc length for the portion of the graph of fbetween x =0and x =5 is 11, and the arc length
for the portion of the graph of f'between x =5 and x =10 is 18. The function f'has exactly two critical
points that are located at x =3 and x =8.

i
j//l@
%
. Jo
O\ :];:5:::%{1'0”

27
) Graph of f

(a) Find the average value of fon the interval 0 =x<5.

S
gz ST0%- 410
=-2

1
(b) Evaluate f(3 f(x)+ 2)dx. Show the computations that lead to your answer.

0
‘ TS 3[|:;3+ 2(106)
BSOD—H@J%‘*‘S&”“ 514+20

_ 2|+ 2(1070) =+
3[ D+ %

(c) Let g(x) = I f (t) dt. On what intervals..if any, is the graph of g both concave up and decreasing?
s j(f) S60)<0 e xe(0,5)

Explain your reasoning. >
ﬂ Is concave ve When 57" G(XB —}(X)/slc?gss(:rr7o -Fnr)(é(3/8
'S ALC(@AS"‘Q w hen 5<° ‘-I/{_e/e_.gr Q/_[/LQ A [mﬁglnﬂ m-l-@r\l“\

e \ % for X£ (%)g\> @
(d) The function / is defined by A(x ) 2f [ J The derivative of 2 is h'(x) = f ’(gj Find the arc

_-'5/@/ =o,u=0
length of the graph of y = h from x=0to x=20. U\,_d, w=> ";LL:: i, Z;).,:lo

3=30%) oL, Fielio) e b 53
= g: [+ (5%)" ax L= &“’m'm
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