Ch 6/7 FR — More Practice

AL
In the figure above, R is the shaded region In the first quadrant bounded by the
graph of ¥ = 41n(3 ~ x). the horizontal line y = 6. and the vertical line x = 2,
{a) Find the area of R.

{(b) Find the volume of the solid generated when R Is revolved ahout the
horlzontal line v = 8.
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{c} The region R is the base of a solid. For this solid, each cross section
perpendicular to the x-axis Is a square. Find the volume of the solid.
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Let R Le the region bounded by the graphs of ¥ = ¥x and ‘l
v

y= 5 as shown in the figure above,

(a) Find the area of R. 4.

{b) The region R 1s the base of a solid. For thas solid. the
cross sections perpendicular to the x-axis are squares,
Find the volume of this solid.
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(c) Write. but do not evaluate, an integral expression for the
volume of the solid generated when X 1s rotated about O i
the honzontal lime y = 2.
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Let R be the region in the first quadrant bounded by the graphs of y = Yy and y = ,}{

T
t
.

{a) Find the area of R.
(b) Find the volume of the solid generated when R is rotated about the vertical hne x = —1.

{¢) The region R is the base of a solid. For this solid, the cross sections perpendicular to the y-axis are
squares. Find the volume of this solid.
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Let R be the region in the first quadrant enclosed by the graph of ¥ =+/6x +4 . the line
3y =2x , and the v-axis.

{a) Findthe areaof R .

(b) Setup. but do not integrate. an integral expression in terms of a single variable for
the volume of the solid generated when R is revolved about the y-axis.

(¢) Setup. but do not integrate, an integral expression in terms of a single variable for
the volume of the solid generated when R is revolved about the y-axis.
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Let f be the function given by f(x)=+y—-3.

(a)

(b)
(c)

(d)

6.

On the axes provided below, sketch the graph of £ and shade the region R enclosed
by the graph of /', the x-axis, and the vertical line x = 6.
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Find the arca of the region R deseribed in part (a).

Rather than using the line x = 6 as in part (a), consider the line x = w, where w
can be any number greater than 3. Let A(w) be the area of the region enclosed by
the graph of /', the x-axis, and the vertical fine x = 1w, Write an mtegral expression
for A(w).

Let A(w) be as described in part (¢). Find the rate of change of A4 with respect to
w when w=6.

Let / be the function given by f(x) =¢"°, and let g be the function given by g(x) =kx,
where & is the nonzero constant such that the graph of / is tangent to the graph of g .
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Find the x-coordinate of the point of tangency and the value of £ .

Let R Le the region enclosed by the v-axis and the graphs of f and g . Using the
results found in part (a), determine the area of R .

Set up. but do not integrate. an integral expression in terms of a single variable for
the volunie of the solid generated by revolving the region R , given in part (b).
about the y-axis.
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Let & be the shaded region in the first quadrant enclosed by the v-axis and the graphs of
y=siny and v =cosy, as shown in the figure above.

(a) Fmdthe areaof R .
(b) Find the volume of the solid generated when R is revolved about the y-axis.

(¢c) Tind the volume of the solid whose base 1s R and whose cross sections cut by
planes perpendicular to the x-axis are squares.
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Let R be the region enclosed by the graphs of vy =¢' , v =(x—1)", and the line x =1.
(/) Findtheareaof R .
(b) Find the volume of the solid generated when R is revolved about the x-axis.

(¢} Setup, but do not integrate, an integral expression in terms of a smgle variable for
the volume of the solid generated when R 1s revolved about the y-axis.

9.
Let v(r) be the velocity, in feet per second, of a skydiver at time 1 seconds, 12 0. After
. . . : . v :
hier parachute opens, her velocity satistics the differential equation Y = -2y —32, with
it
mitial condition v(() =-50.

(a)  Usc separation of variables to find an expression for v interms of ¢, where 7 is
measurcd in seconds.

(b) Terminal velocity is defined as lim (7). Find the terminal velocity of the skydiver

%

to the nearest foot per second.

(¢) 1tissafe to land when her speed is 20 feet per second. At what time 1 does she
reach this speed?
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Let [ he the function satislving f7(r) - zm for all real numbers a. where J{3) = 25

(ad Find f7(3).

(b} Wrile an cxpression for g == f(r) by solving the differential equation %{i s Ji with the initiad

conddition f{3) = 25,

1,
Cousider the differential equation da -
die Y

{a) Let y= f{z) be the particular solution to the given differential equation for L < w <05
such that the line y = —2 is tangent to the graph of f. Find the a-coordinate of the point of
tangency, and determine whether fhas a local maxinun, local minimum, or neither at this
point. Justify vour answor.

(b) Let y = g{a) be the particular selution to the given differential equation for —2 <@ < ¥,

with the initial condition ¢(6) = —4. Find y = g(=).



