
Merit Calculus 1, Fall 2009, Worksheet 25

Problem 1. Let R be the region bounded by y = x2 and y = 4. Compute the volume of
the solid formed by revolving R about the given line.

(a) y = 6 (b) the y-axis (c) y = 4
(d) y = −2 (e) x = 2 (f) x = −4

Problem 2. Find the amount of work required to stretch a spring of spring constant k = 25
two units from its equilibrium.

Problem 3. Suppose you know that it takes 4000 lbs of work to compress a spring 2 units
from its equilibrium. What is the spring constant of this particular spring?

Problem 4. Suppose that an oscillating force acts as F (x) = 100x
√

125− x2 to move an
object horizontally. How much work is required to move the object five feet?

Problem 5. Suppose you want to push a snowball up a hill, but that the snowball gains
mass as it rolls. Suppose that at height y the snowball weighs 10 + y pounds. How much
work is done pushing the snowball up 10 feet?

Problem 6. Find the work necessary to empty a half spherical tank of water of radius 5
ft resting on the ground, where the water must be moved to a point at height 10 ft. (The
density of water is 62.4lb/ft3.)

Problem 7. A heavy rope, 50 ft long, weighs 0.5 lb/ft and hangs over the edge of a building
120ft high.

a. How much work is done in pulling the rope to the top of the building?

b. Hw much work is done in pulling half the rope to the top of the building?

Problem 8. A chain lying on the ground is 10m long and its mass is 80kg. How much work
is required to raise one end of the chain to a height of 6m?

Problem 9. Suppose that 2J of work is needed to stretch a spring from its natural length
of 30cm to a length of 42cm.

a. How much work is needed to stretch the spring from 35cm to 40cm?

b. How far beyond its natural length will a force of 30N keep the spring stretched?



Problem 10. Find the average value of the following functions on the given intervals:
(a) x3

√
x4 + 1; [0, 4] (d) ex; [0, 4]

(b) 8x; [−4, 4] (e) sec2 x; [0, π/4]

(c) sin(2x); [0, π/2] (f) e
√

t
√

t
; [1, (ln 10)2]

Problem 11. If an animal population is modeled by the function P (t) = 100+10t+(0.02)t2

then what is the average population over the time interval [0, 10]?

Problem 12. Pretend that you are cutting out the region between the curves y = f(x) and
y = g(x) out of a piece of wood. How would you find the center of mass of that wood piece?

Problem 13. For the region between the curves y = x and y = x2, from 0 to 1, find the
area, the moments about the y and x axes, and the centroid.

Problem 14. Pretend that you are cutting out the region between the curves y = 4 − x2

and y = 0 out of a piece of wood. How would you find the center of mass of that wood piece?

Problem 15. Find the centroid of the region bounded by the given curves:
(a) x = 0 y = 0 x+ y = 3 (c) y = x2 y = 9
(b) y = 0 y = x x+ y = 2 (d) y = x2 x = y2

Preparation for next time


