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1. Atank has a height of 10 feet. Themofﬂlahmzmmlmsmmﬁ&amnkmlmgm Iz feet is gwenby
the function A, wheve A(h) is measured in sgmare foet. The function 4 is continnous and decreases as b
B e
. ingreases. Selected velnes for A{I:} are gives i the table above.

(a) Use a left Rismann sum with the three subintervals indicated by the data in the table to mppmmmate the
volume of the tank. Indicate units of measure.

() Dw&meapmmmnwmpm{a}mms&mmmundﬁmweﬁhcwmmafmmﬁ&mem |
reagoniag, . _
{61 The ares, in square feet, of the horizontal cross section athﬂig’hﬁ & feet is modeled by the function f giifen

by f{k} = "f;z% Based on this model, find the volume of the fank, Inﬁimt&urﬁtmﬁ'm:;sum

() 'Wmispumpadinmﬂmmmthﬁgmnfﬁswmhﬁfmthﬁ%!ﬂightisinnmﬁngmmt%m
of 0,26 foot per minute. URing the moded from part (¢}, find the rate at which the volume of waler is
changing with respect to fime 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 sﬁictly increasing. The table
above gives values of the functions and their first derivatives at selected values of x. The function % is

v 5 [ 700 [ a0 |2

1|6 | 4 | 2 | s

2 0 9 | 2] 3 |1 |
3 110 | -4 | 4 | 2

s | <1 | 3|6 | 7

given by h(x) = £(g(x)) - 6.

(@) Explain why there must be a value » for 1 <7 <3 such that A(r) = -5.

(b) Explain why there must be a value ¢ for 1 < ¢ <3 such that #(c) = 5.

- (c) Let w be the function given by w(x) = flg(x) J(¢) dt. Find the value of w'(3).

| (d) If g7 is the inverse function of g, write an equation for the line tangent to the graph of y = g™!(x)

at x = 2.

(a)

(b),

(©

(d)

(g (@)=

A1) = f(g))-6=/(2)-6=9-6=3

h(3) = f(gB3))-6=7(4)-6=-1-6=-7
Since %(3) < =5 < k(1) and % is continuous, by the
Intermediate Value Theorem, there exists a value 7,
1 < 7 < 3, such that A(r) = -5.

h(3)-h(1) -7-3 _ s
3-1 3-1

Since A is-continuous and differentiable, by the

Mean Value Theorem, there exists a value ¢,

1 < ¢ <3, suchthat #'(c) = 5.

w(3)=f(g(3) &) =s(4) 2=-2

g(1) =250 g7H(2) =1.
111
g'(g_l(Z)) gl) 5

An equation of the tangent lineis y —1 = %(x -2).
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: (1) and A(3)
: conclusion, using IVT

. h(B) - A(1)
) 3-1
: conclusion, using MVT"

: apply chain rule
: answer

27 (2)
(e @

: tangent line equation



3> N on ~C«Q CMJZA+W>
The figure abave shows the graph of /7, the derivative
of & wice-differentiable function £ on the closed interval
0 < x < & The graph of /” has horizontal tangent lines
at x =1, x =73, and x = 5. The areas of the regions
between the graph of /" and the x-axis are labeled in the
figure. The function [ is defined for all real numbers and
satisfies f{8) = 4. "

0

5,5

{a) Find all values of x on the open interval 0 < x < 8
for which the function /"has a local minimum.

Justify your answer. {5,' s
{b) Determine the absolute minimum value of / on the G ‘““"'“F
closed interval O < v < 8. Justify your answer.
{c)} Onwhat 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) = {f{_x})" IF £(3) = »—:2_—, find the slope of the line tangent to the

graphol g at x = 3.
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| x ) | fx) | alx) | &)
1 -6 3 2 8
2 2 ) -3 0
3 8 7 6 2
6 4 3 -1

Q‘ 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
(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) = ﬁ% Find k(1)

(c) Evaluate f F7(2x) dx.

U 6{) 7; write +“”’Je”+ Aine %Mf;an 'Q/J /Oom‘é an&p s/o/se

point : K(x)=¥(400) | Sope : # Use chuinrule 4o Find K1) it
- k(3) = p(j(g)) k(x)—%[x)] KGB)=4(¢)- (3)
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y= -f— as shown in the figure above.

{a) Find the area of R

(b} The region R is the base of a solid. For this solid, the
cross sections perpendicnlar to the x-axis are squares.

Find the volume of this solid.

(¢} Write, but do not evaluate, an integral expression for the
volume of the selid generated when R is rotated about

the vertical ne. X=-3
‘94’5( {a} Area = 4"‘\4’?.«*"“{&—2*‘»3!2,.32#&4_4
ﬁ a) Are -J;( £ j‘f) b=z Txﬁﬁ“’g

Let R be the region bounded by the graphs of y = ¥ and
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1 : antiderivative

1 : integrand
3
1: answer

r 3 54, .
3 J“‘l (b} Volume = f (J}’ m%) dy = J [x—mslz + %-de j 1 : integrand
. v ki ' 3:{ 1: antiderivative
) l 1 : answer
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6. Consider the differential equation 7 = ?..\'(y - 2)3 .
X A

‘ @,E (@) A slope field for the given differential equation is shown below. Skeich the solution curve that passes
through 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 fo the given differential equation with initial condition f{1) = 0.

Write an equation for the line tangent to the graph of v = f{x} at x = 1. Use YOUr equation to

approximate f 0.7).

i 5 j (¢} Find the particular solution y=f{x }m the given difierential equation with initial condition f {1} =
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