
Fordham University Calculus I Math 1207-R01

Written Homework
§8.1-3 and §10.1-4
due Friday 11/4

1. (8 points) Find the length of the curve y =
x3

12
+

1

x
, 1 ≤ x ≤ 4.

2. (10 points) A group of engineers is building a parabolic satelite dish whose shape will be formed by
rotating the curve y = ax2 about the y-axis. If the dish is to have a 10 ft diameter and a maximum
depth of 2 ft, find the value of a and the surface area of the dish.

3. Setup (but do not evaluate) two integrals – one with respect to x and one with respect to y – for the
surface area of the solid obtained by rotation the curve

y = e2x, 0 ≤ x ≤ 1

(a) (8 points) about the x-axis.

(b) (8 points) about the y-axis.

(That’s a total of four integrals.)

4. (10 points) A vertical plate in the shape of a trapezoid is partially submerged in water as shown below.
Calculate the hydrostatic force against one side of the plate.
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 12.   A milk truck carries milk with density 64.6 lbyft3 in a hori-
zontal cylindrical tank with diameter 6 ft.

 (a)  Find the force exerted by the milk on one end of the tank 
when the tank is full.

 (b) What if the tank is half full?

 13.   A trough is !lled with a liquid of density 840 kgym3. The 
ends of the trough are equilateral triangles with sides 8 m 
long and vertex at the bottom. Find the hydrostatic force on 
one end of the trough.

 14.   A vertical dam has a semicircular gate as shown in the !gure. 
Find the hydrostatic force against the gate.
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 15.   A cube with 20-cm-long sides is sitting on the bottom of 
an aquarium in which the water is one meter deep. Find the 
hydrostatic force on (a) the top of the cube and (b) one of the 
sides of the cube.

 16.   A dam is inclined at an angle of 30° from the vertical and has 
the shape of an isosceles trapezoid 100 ft wide at the top and 
50 ft wide at the bottom and with a slant height of 70 ft. Find 
the hydrostatic force on the dam when it is full of water.

 17.   A swimming pool is 20 ft wide and 40 ft long and its bot-
tom"is an inclined plane, the shallow end having a depth of 3 
ft and the deep end, 9 ft. If the pool is full of water, !nd the 
hydro static force on (a) the shallow end, (b) the deep end,  
(c) one of the sides, and (d) the bottom of the pool.

 18.   Suppose that a plate is immersed vertically in a #uid with 
density ! and the width of the plate is wsxd at a depth of 
x meters beneath the surface of the #uid. If the top of the 
plate is at depth a and the bottom is at depth b, show that the 
hydrostatic force on one side of the plate is

F ! yb

a
 !txwsxd dx

 19.   A metal plate was found submerged vertically in seawater, 
which has density 64 lbyft3. Measurements of the width of the 
plate were taken at the indicated depths. Use Simpson’s Rule 
to estimate the force of the water against the plate.

Depth (ft) 7.0 7.4 7.8 8.2 8.6 9.0 9.4

Plate width (ft) 1.2 1.8 2.9 3.8 3.6 4.2 4.4

 20.  (a) Use the formula of Exercise 18 to show that

F ! s!tx dA

where x is the x-coordinate of the centroid of the plate 
and A is its area. This equation shows that the hydrostatic 
force against a vertical plane region is the same as if the 
region were horizontal at the depth of the centroid of the 
region.

 (b)  Use the result of part (a) to give another solution to  
Exercise 10.

21–22 Point-masses mi are located on the x-axis as shown. Find 
the moment M of the system about the origin and the center of 
mass x.

 21.   x0 3010
m¡=6 m™=9

 22.  x0 82
m™=15 m£=20

_3
m¡=12
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5. Find parametric equations for the path of a particle that moves along the circle with center (3, 2) and
radius 4 in the manner described.

(a) (6 points) Once around clockwise starting at (7, 2)

(b) (6 points) Three times around counterclockwise starting at (−1, 2)

(c) (6 points) Halfway around clockwise starting at (3, 6)

6. (8 points) An ellipse is described by the parametric equations

x = a cos t, y = b sin t, 0 ≤ t ≤ 2π,

where a and b are the semi-major and semi-minor axes. Setup (but do not evaluate) a definite integral
for the circumference of the ellipse.

7. (a) (4 points) Sketch the polar graph r = 1− cos θ.

(b) (8 points) Find the area of the region that lies inside the circle r = 1 and outside the cardioid
r = 1− cos θ.

8. (a) (4 points) Sketch the polar graph r = cos(3θ), called a three-leaved rose.

(b) (8 points) Find the area inside one petal of the three-leaved rose.

(c) (6 points) Setup an integral for the circumference of one petal of the three-leaved rose (do not
evaluate).
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