Chapter 6-7 Review

04-2

2. Let f and g be the functions given by f(x) = 2x(1 - x) and g(x) = 3(x = 1)Vx 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 k.
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1. Let R be the region enclosed by the graph of y = +/x — 1, the vertical line x = 10, and the x-axis.
(a) Find the area of R.

(b) Find the volume of the solid generated when R is revolved about the horizontal line y = 3.

(c) Find the volume of the solid generated when R is revolved about the vertical line x = 10.
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1. Let f and g be the functions given by f(x) = %- +sin(zx) and g(x) = 47" Let R be the shaded region in
the first quadrant enclosed by the y-axis and the graphs of f and g, and let S be the shaded region in the first

quadrant enclosed by the graphs of f and g, as shown in the figure above.
(a) Find the area of R.

(b) Find the area of S.

(c) Find the volume of the solid generated when § is revolved about the horizontal line y = -1.
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. Let f and g be the functions given by f(x) =1 +sin(2x) and g(x) = ¢*2. Let R be the shaded region in the
first quadrant enclosed by the graphs of f and g as shown in the figure above.
(a) Find the area of R.

(b) Find the volume of the solid generated when R is revolved about the x-axis.

(c) The region R is the base of a solid. For this solid, the cross sections perpendicular to the x-axis are
semicircles with diameters extending from y = f(x) to y = g(x). Find the volume of this solid.
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6. Consider the differential equation ‘—iyx— =x*(y-1).

(a) On the axes provided, sketch a slope field for the given differential equation at the twelve points indicated.
(Note: Use the axes provided in the pink test booklet.)
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(b) While the slope field in part (a) is drawn at only twelve points, it is defined at every point in the xy-plane.
Describe all points in the xy-plane for which the slopes are positive.

(c) Find the particular solution y = f(x) to the given differential equation with the initial condition f(0) = 3.
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5. Consider the differential equation % = x4( y-=2).

(a) On the axes provided, sketch a slope field for the given differential equation at the twelve points indicated.
(Note: Use the axes provided in the test booklet.)
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(b) While the slope field in part (a) is drawn at only twelve points, it is defined at every point in the xy-plane.
Describe all points in the xy-plane for which the slopes are negative.

(c) Find the particular solution y = f(x) to the given differential equation with the initial condition f(0) = 0.
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6. Consider the differential equation Zx—y = —-%.
(a) On the axes provided, sketch a slope field for the given differential equation at the twelve points indicated.

(Note: Use the axes provided in the pink test booklet.)
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(b) Let y = f(x) be the particular solution to the differential equation with the initial condition f(1) = —1.
Write an equation for the line tangent to the graph of f at (1, —1) and use it to approximate f(1.1).

(c) Find the particular solution y = f(x) to the given differential equation with the initial condition

(1) =-1.
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6. Consider the differential equation % = %

equation with the initial condition f(-1) = 2.

. Let y = f(x) be the particular solution to this differential

(a) On the axes provided, sketch a slope field for the given differential equation at the twelve points indicated.
(Note: Use the axes provided in the test booklet.)
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(b) Write an equation for the line tangent to the graph of f at x = —1.
(c) Find the solution y = f(x) to the given differential equation with the initial condition f(-1) = 2.






