Period 1, April 25,2025

Write, but do not evaluate, an integral expression that gives the volume of the solid generated when

(c)

region S, as described in part (b), is rotated about the horizontal line y = 20.

For 0 <t < 5, it can be shown that H(7) > 1. Find the value of 1, for 0 <1 < 5, at which / has a
critical point. Determine whether the critical point corresponds to a relative minimum, a relative
maximum, or neither a relative minimum nor a relative maximum of the depth of seawater at the

location. Justify your answer,

The depth of seawater at a location can be modeled by the function # that satisfies the differential equation

aq _ l(H - l)cos(i), where H (1) is measured in feet and 7 is measured in hours after noon (7 = 0). It is

d 2
known that H(0) = 4.
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Use separation of variables to find y = H(r), the particular solution to the differential equation
‘2—” - %(H - I)cos(%) with initial condition H(0) = 4.
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The graph of the differentiable function f, shown for —6 < x < 7, has a horizontal tangent at x = -2 and is
linear for 0 < x < 7. Let R be the region in the second quadrant bounded by the graph of f. the vertical line
x = —6, and the x- and y-axes. Region R has area 12.
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The function A is defined by A(x) = .[x(,f'(') di. Find the values of i(6), h'(6). and A"(6). Show

the work that leads to your answers.
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Consider the curve defined by the equation M = 48. It can be shown that & = 2% .
dx 3+4y
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(b) Is the horizontal line y = | tangent to the curve? Give a reason for your answer.
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(¢)  The curve intersects the positive x -axis at the point (J48, 0). Is the line tangent to the curve at this

point vertical? Give a reason for your answer.
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The functions f and g are defined by f(x) = x> + 2 and g(x) = x> — 2x, as shown in the graph.

(c)  Write, but do not evaluate, an integral expression that gives the volume of the solid generated when
region S, as described in part (b), is rotated about the horizontal line y = 20.
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