WORKSHEET IV

ARC LENGTH, SURFACE AREA, WORK
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Find the arc length of the curve y = cosh x =% (¢* + €™) on the
interval [0, In 2].

Find the arc length of the curve y = In( cos x) on the interval
[0, =/4].

Find the arc length of the astroid x** + y?? = 1.
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Find the arc length of the parameterized curve x = cost,y =t
+sint, 0 <t<m.

Find the arc length of the curve x = y*/6 + 1/(2y) fromy = 2
toy=3.

Find the arc length of the parameterized curve x = e'cos t, y =
e'sint, 0 <t<m.

Find the surface area of a sphere of radius r.

Express as a definite integral the area of the surface obtained

by rotating the curve y = sin x, 0 <x <7 about the axis:

@ y=0
(b) y=5
() y=-3
(d) x=0
(e) X=7

Find the area of the surface (called a spherical zone) obtained
by revolving the graph of y = (4 — x)*? on [0, 1] about the x-

axis.



10.  Find the area of the surface obtained by revolving the
parameterized curve x =t—sint,y=1-cost, 0 <t <2m,
about the x-axis.

11.  An 8 pound bucket is lifted from the ground into the air by
pulling in 30 feet of rope at a constant speed. The rope weighs
0.1 pounds/foot. How much work was spent lifting the bucket
and rope?

12.  (from Thomas) A rectangular tank, with its top at ground
level, is used to catch runoff water. The depth of the tank is
20 ft and its base is 10 ft by 12 ft. Assume that water weighs
62.4 Ib/ft.

(@  How much work does it take to empty the tank
by pumping the water back to ground level once
the tank is full.

(b) If the water is pumped to ground level with a
5/11 horsepower motor (work output is 250 ft-
Ib/sec), how long will it take to empty the full
tank (to the nearest minute)?

(¢)  Show that the pump in part (b) will lower the
water level 10 ft during the first 25 minutes of
pumping.

(d) What are the answers to parts (a) and (b) in a
location where water weighs 62.26 Ib/ft*? 62.59
Ib/ft>?

13.  Consider a right, circular cylindrical tank of radius 20 feet
and height 40 feet. It starts out full of oil weighing 60 Ib/cubic
foot. How much work is done in pumping all the oil to the top
of the tank?



E HOME

The Koch snowflake has infinite arc length.
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