AP Calculus BC — Unit 5, Part 2 Required Practice Name:

5.4 — Required Practice

#1. Base bounded by y = x"*, x=9, x-axis. Sections
perpendicular to the x-axis are semicircles. Find the volume.

#2. Find the volume of the solid formed by cross-sections which are perpendicular to
the x-axis and form squares. The base of the shape is in the x-y plane, defined by
y=x2, y=0, and x=2.



#3. Find the volume of the solid formed by cross-sections which are perpendicular to the x-axis
and form equilaterial triangles where the base is one of the congruent sides. The base of
the shape is in the x-y plane, defined by a rectangle which is 2 x 4.



y=[(x)

~ Y = glx)

Let f and g be the functions given by f(x) = 2x(1 - x) and g(x) = 3(x = 1)¥x for 0 < x < 1. The graphs of
f and g are shown in the figure above.
(a) Find the area of the shaded region enclosed by the graphs of f and g.

(b) Find the volume of the solid generated when the shaded region enclosed by the graphs of f and g is
revolved about the horizontal line y = 2.

(c) Let h be the function given by h(x) = kx(1 — x) for 0 < x < 1. For each k > 0, the region (not shown)

enclosed by the graphs of & and g is the base of a solid with square cross sections perpendicular to the
x-axis. There is a value of k for which the volume of this solid is equal to 15. Write, but do not solve, an
equation involving an integral expression that could be used to find the value of «.



#5. Find the volume of a shape that has cross-sections which are circles perpendicular to the x-axis, where the diameter
of the circles are bounded by the triangular area on the x-y plane enclosed by y =2x, y=0, x=4.

#6. Find the volume of a shape that has cross-sections which are rectangles with height three times the base,
perpendicular to the x-axis, where the base of the object is bounded by y=2x, y=0, x=4.



#7. Find the volume of a shape that has cross-sections which are squares perpendicular to the y-axis, where the base of
the object is bounded by x* +)* =9.

1
#8. Let R be the region in the first quadrant bounded by the graph of y =—, the horizontal line y =1, and the vertical
X

line x =e. Region R is the base of a solid which has semicircular cross sections perpendicular to the x-axis. Find the
volume of the solid.



5.5 — Required Practice

#1. Graph the curve and visually estimate its length. Then find
its exact length.
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s <x<l
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#2. Find the length of the curve.

y="—+—0 1<x<3



#3. Let R be the region enclosed by the graphs of y =1In (Jnc2 o+ l) and y =cos(x).

What is the length of the boundary of region R?



#4. Find the area of the surface obtained by rotating the curve
about the x-axis.

y=x,0<x<2

#5. The given curve is rotated about the y-axis. find the area of the resulting
surface.

x=y2y-y 0<y<l



#6. A manufacturer of corrugated metal roofing wants to produce panels that are 28 in. wide and
2 in. thick by processing flat sheets of metal as shown in the figure. The profile of the roofing
takes the shape of a sine wave. Verify that the sine curve has the equation } = Slll(ﬂ' x/ 7)

and find the width w of a flat metal sheet that 1s needed to make a 28-inch panel.

: k2
w | 28 in ki




Find the arc length of the curve over the given interval.

#7. y=3x -3<x<3

#8. y=4x" —7x* +x-27 —-4<x<2

#9. x=y"+3y—-4 0<y<2

#10. x> —4x+ > +6y =62 for x>2



Find the surface area of the surface formed by rotating the portion of the curve indicated around the indicated axis.

The portion of curve y=-3x+6 bounded by x=0, y=0

#11
rotated around the x — axis
41 The portion of curve y =x" bounded by x=0, y=9
" rotated around the Y —axis
413 The portion of curve 2x =y +6 bounded by y=0, y =2

rotated around the y — axis



5.6 — Required Practice
#1. The number of people who've enrolled in an adult education class over the 40 day enrollment period is given by
5. 1 : ;
f(f)ZEf +—! where tis in days and fis the number of people.

2

Find the average number of people enrolled over the enrollment period 0 <7 <40

#2. The number of people who've enrolled in an adult education class over the 40 day enroliment period is given by

1 1
f(1)= Efz +§t where tis in days and fis the number of people.

Find the average rate of change in the number of people enrolled over the enrollment period 0<¢ <40

#3. Find the average value of [ (x) =x> —3x% over the interval [1,4]

#4. Find the average rate of change of [ (x) = x> —3x? over the interval [1,4]



#5. An object's temperature in °C is changing over time and given by the function

I(t)= 25+%12 +cos(0.61) for 0<r<20
where Tis in °C and tis in hours.
a) What is the average temperature of the object over 0 <7 <20?

b) What is the average rate of change of the object's temperature over 0 <7 <207?



Find a) the average value of the function over the interval and
b) the average rate of change of the function over the interval
For this homework evaluate the integrals by hand

#6. y=x"+3x-2 -1<x<5

#7. y=7x" +sin(x) 0<x<l1



