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1. A tank has a height of 10 feet. The drea of the honzontal cross section of the tank at height £ feet is given by
the function A, where A(A) is measured in square feet. The function A is continuous and decreases as #
increases. Selected values for A(h) are given in the table above. -

(a) Use aleft Rlemann sum with the three subintervals indicated by the data in the table to approx1mate the |
volume of the tank. Indicate units of measure.

(b) Does the approximation in part (a) overestimate or underestxmate the volume of the tank? Explain your
reasoning.
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50.3

by f(h) = W—}:. 'Based on this model, find the volume of the tank. Indicate units of measure.
e+ ' :

(d) Water is pumped into the tank. When the height of the water is 5 feet, the height is increasing at the rate
- of 0.26 foot per minute. Using the model from part (c), find the rate at which the volume of water is
changing with respect to time when the height of the water is 5 feet. Indicate units of measure.
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The functions f and g are differentiable for all real numbers, and g Is strictly increasing. The table
above gives values of the functions and their first derivatives at selected values of x. The function A is

given by A(x) = f(g(x)) - 6.
- (a) Explain why there must be avalue » for 1 < < 3-suchthat-hA(r)= -5

(b) Explain why there must be a value ¢ for 1 < ¢ < 3 such that W (c) = -5.
(c) Let w be the function given by w(x) = jlg(") /(£) dt. Find the value of w/(3).

| d) I1f g“1 is the inverse function of g, write an equation for the line tangent to the graph of y = g_l(x)
at x = 2. :
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The figure above shows the graph of /7, the derivative
of a wice-differentiable fimction £, on the closed interval
0 < x < 8 The praph of /" has horizontal tangent lines
at x =1, x =3, and x = 5. The areas of the regions
between the graph of /" and the x-axis are labeled in the
figure. The function f is defined for all real numbers and
satisfles f(8) = 4.

() Find all values of x onthe open interval 0 < x < 8
for which the function /" has a local minimum. . gt
Justify your answer, o

(b} Determine the absolute minimuin value of f on the Graphof 7
closed interval @ < x < 8. Justify your answer. -

{c) On what open intervals contained in 0 < x < 8 is the graph of / both concave down and increasing?
Explain your reasoning.

(d) The function g is defined by g(x) = (/(x))’. If f/(3) = —ég—, find the slope of the line tangent to the

———graphol g at x=3. . e
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x flx) | (=) | gx) | &(x)
1 -6 3 2 8
2 2 2 3

3 6 2
6 4 -1

4 ‘The functions f and ‘g have continuous second derivatives. The table above gives values of the functions and
their derivatives at selected values of x. ' :

(a) Let k(x) = f(g(x)). Write an equation for the line tangent to the graph of k at x = 3.

(b) Let h(x) = %’%. Find #(1).

() Evaluate jf F(2x) dx.
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Let R be the region bounded by the graphs of y = ¥ and
¥ = %, as shown in the figure above.
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{(a) Find the area of R.
(b} The region R ig the base of a solid. For this solid, the

cross sections perpendicular to the x-axis are squares. 17

Find the volume of this solid.
{c)} Write, but do not evaluate, an integral expression for the

4.2

volume of the solid generated when R is rotated about ()

the veticd bne x=-3

[
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Consider the differential equation é = g,rg ¥ - 2]

(a) A slope field for the given differential equation is shown below. Sketch the solution curve that passes
throngh the point (0, 2}, and sketch the solution curve that passes through the point {1, 0).
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(b} Let y = f{x] be the particular solution to the given differential equation with initial condition f{1) = 0.
Write an equation for the lne tangent to the graph of y = f(x) at x = 1. Use your equation to
approximate f{D.7}.

(¢} Find the particular solution v = f(x)} to the given differential equation with initial condition f{1) = 0.




