Exam

Name.

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

For the given expression y'(x), sketch the general shape of the graph of y = £(x). [Hint: it may be helpful to find y”.]
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Solve the problem.
2) The graphs below show the first and second derivatives of a function y = f(x). Select a possible 2)
graph of f that passes through the point P.
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Solve the problem.

Which of the graphs shows the solution of the given initial value problem?

4) Find the table that matches the graph below. 4) 5 9 oy v o3 whenx=-1 5)
3 Ly =3 5
Y x
A) B)
y 54Y
4 4
(31 3
N /*\ &) 1,3
T i 2
4
1
-5 -4 -3 -2 -11 1 2 3 4 5x -5 -4 -3 -2 -1l 1 2 3 4 5x
2 -2;
-3 -3
-4 -4
x| (x) X|f(x) x| (x) 5 -5
alo a|does not exist aldoes not exist
A) b0 B) bl0 0 b|does not exist Q) D)
oz e oz
1 1 1 st7 sty
3
(-1,3) 143)
2 2
1 1
-5 -4 - - -5/-4 -3 -2 -1 1 2 3 4 5
5 -4 -3 £2 1_1 1 3 4 5x / ' x
-2 -2;
3 -3
-4 ~4
-5 -5
5
Solve the problem. 7) Find the graph that matches the given table. 7)
6) Using the following properties of a twice-differentiable function y = f(x), select a possible graph of ~ 6)
f. x |f(x)
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8) The graphs below show the first and second derivatives of a functiony = (x). Select a possible 8)

graph f that passes through the point P.
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For the given expression y(x), sketch the general shape of the graph of y = f(x). [Hint: it may be helpful to find y”.]
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w A) Absolute minimum only.
o D) B) Absolute minimum and absolute maximum.
C) Absolute maximum only.
Y v D) No absolute extrema.
Solve the problem.
12)

Determine from the graph whether the function has any absolute extreme values on the interval [a, b].

10) 10)

A) Absolute maximum only.

)
B) Absolute minimum and absolute maximum.
Q)
)

D) No absolute extrema.

Absolute minimum only.

12) The graphs below show the first and second derivatives of a functiony = f(x) . Select a possible
graph of f that passes through point P.

4 #

IPA WA
J o x

y
x

A)

[NOTE: Graph vertical scales may vary from graph to graph.]




B) 13) Select an appropriate graph of a twice~differentiable function y = £(x) that passes through the 13)
y points (/2,1), {- %%} ©00), [@g} and (x/2,1), and whose first two derivatives have the
following sign patterns.
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A) Absolute mini: and absolute

)
B) Absolute maximum only.
C) Absolute minimum only.
)

D) No absolute extrema.

A) Absolute maximum only.

B) Absolute minimum only.
C) Absolute minimum and absolute maximum.

)
D) No absolute extrema.




Solve the problem.
17) Find the graph that matches the given table. 17)
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18) The graphs below show the first and second derivatives of a functiony = f(x). Select a possible 18)
graph f that passes through the point P.
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Determine from the graph whether the function has any absolute extreme values on the interval [a, b].
19) 19)

A) Absolute minimum only.
B) No absolute extrema.
C) Absolute minimum and absolute maximum.

)
D) Absolute maximum only.

Solve the problem.
20) Find the table that matches the given graph. 20)

B)
x| £(x)
B
B[O _
e
D)
x| f(x) x| f(x)
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b does not exis! D]
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21) The graphs below show the first and second derivatives of a function y = f(x). Select a possible

graph f that passes through the point P.
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Q)

Estimate the limit by graphing the function for an appropriate domain. Confirm your estimate by using I'Hopital's rule.

Show each step of your calculation.

y
28) lim A/x!/X 28)
X o
Answer the problem.
29) Use the following function and a graphing calculator to answer the questions, 29)
x
£(x) = x4 - 5x2 + 4x + 3, [-0.5, 1.8]
a). Plot the function over the interval to see its general behavior there. Sketch the graph
below.
[NOTE: Graph vertical scales may vary from graph to graph.] y
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[NOTE: Graph vertical scales may vary from graph to graph.]
SHORT ANSWER. Write the word or phrase that best completes each statement or answers the question. b). Find the interior points where = 0 (you may need to use the numerical equation solver
22) Write down the first four approximations to the solution of the equationsin 3x = x using 22) ;" aF;P“’X"“ale asolution). You may wish to plotf as well. List the points as ordered pairs
Newton's method with an initial estimate of x = 1. Xy
Provide an appropriate response.
23) Give an example of two differentiable functions f and g with lim f(x)= lim g(x)=0 23)
X e ¢). Find the interior points where ' does not exist. List the points as ordered pairs (x, ).
that satisfy lim 00—,
x— 80
Solve the problem.
d). Evaluate the function at the endpoints and list these points as ordered pairs (x, y).
24) For x > 0, sketch a curve y = f(x) that has f(1) = 0 and f/(x) = -%. Can anything be said 24) D < P P P )
about the concavity of such a curve? Give reasons for your answer.
25) Use Newton's method to find the negative fourth root of5 by solving the equation %) e). Find the function’s absolute extreme values on the interval and identify where they
x4 -5 =0. Start with x1 = -1and find x2. oceur.
26) Suppose f(-10) = 0, #(x) > 0 to the right of x =-10, and f(x) < 0 to the left of x = ~10. Does f ~ 26)
have a relative minimum, a relative maximum, or neither at x = ~10? Explain your answer.
27) Use Newton's method to find the four real zeros of the functionf(x) = 3x4 - 6x2 +2=0. 27)
21 22
Solve the problem. 36) Let f(x) = 4[] x| - x2. 36)
30) If the derivative of an odd function g(x) is zero at x = ¢, can anything be said about the 30)
value of g/ at x = -c? Give reasons for you answer. () Find f'(x) as a piecewise defined function.
Does f/(0) exist?
31) Sketch a continuous curve y = f(x) with the following properties; 31) (b) Find all local minimum values and where they occur.
£(2) =3; £”(x) > 0 for x > 4; and £ ”(x) < 0 forx < 4. () Find all local maximum values and where they occur.
(d) Find the absolute maximum value and the absolute minimum value,
Provide an appropriate response. or explain why they do not exist.
32) Suppose Newton's Method is used with an initial guessx that lies ata critical point 32)
(a, b), b = 0. What happens to x] and later approximations? Give reasons for your answer. 37) Use Newton's method to estimate the solutions of the equation2x4 + 3x - 6 = 0. Start with ~ 37)
x1 =1 for the right-hand solution and with xq = ~1.5 for the solution on the left. Then, in
Answer the question. each case find xp.
33) Decide if the statement is true or false. If false, explain. 33)
H ints (1, 1) and (1, 1) I 1 hof £00) 1 Theref he M Val Provide an appropriate response.
he points (-1, -1) and (1, 1) lie on the graph of f(x) =—. Therefore, the Mean Value d
P grap x 38) Let 00 = X4 X0 andgoo =L 0 ghowthat lim £ —obut lim S0 3g)
0 x=0 0 x=0 a0 800 00 860
Theorem insures us that there exists some value x = ¢ on (-1, 1) for whichf(x) = ~ 4. Bxplain why this does not contradict I'Hopital's Rule.
1.
Solve the problem.
Provide an appropriate response. 39) The function: 39)
34) Which one is correct, and which one is wrong? Give reasons for your answers 34) P = x40 gaxcaw
. xX+2 . 1 1 X
@ fm T M nTT 150
x—=-2x2-4  x—-2 2X models the perimeter of a rectangle of dimensions x by —.
X
(a) Find the extreme values for P.
(b) Give an interpretation in terms of perimeter of the rectangle for any values found in
part (a).
Solve the problem.
35) You are planning to close off a corner of the first quadrant with a line segment15 units 35)
long running from (x,0) to (0,y). Show that the area of the triangle enclosed by the segment Answer the question.
is largest when x = y. 40) Assume that f(x) and g(x) are two functions with the following properties: g(x) and f(x) are  40)
everywhere continuous, differentiable, and positive; f(x) is everywhere increasing and g(x)
is everywhere decreasing. Which of the following functions are everywhere decreasing?
0.7 Prove your assertions.
i). h(x) = f(x) + g(x)
ii). j(x) = f(x)-g(x)
i), kx) = 8%
£(x)
iv). p(x) =[f(x]]8()
v). r(x) = f(g(x)) = (fog)(x)
Solve the problem.
& 0) 41) Use Newton's method to estimate the one real solution of the equation5x5 - 2x - 4 = 0. 41)
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Start with x1 = 1. Then, in each case find x2.

24




Answer the problem.

42) Use the following function and a graphing calculator to answer the questions. 42)
£(x) =~[5x +09sin x, [0, 21]

a). Plot the function over the interval to see its general behavior there. Sketch the graph
below.

y

-1

b). Find the interior points where £ = 0 (you may need to use the numerical equation solver
to approximate a solution). You may wish to plot ' as well. List the points as ordered pairs
(x, y)-

©). Find the interior points where ' does not exist. List the points as ordered pairs (x, y).

d). Evaluate the function at the endpoints and list these points as ordered pairs (x, y).

€). Find the function's absolute extreme values on the interval and identify where they
occur.

Solve the problem.

43) Let c(x) = t(pg - p)p3 where t and p( are constants. Show that c(x) is greatest when 43)

_3
P=7P0:

25

44) A team of engineers is testing an experimental high-voltage fuel cell with a potential 44)
application as an emergency back-up power supply in cell phone transmission towers.
Unfortunately, the voltage of the prototype cell drops with time according to the equation
V(t) = -0.030613 + 0.373t2 - 2.16t + 15.1, where V is in volts and t is the time of operation in
hours. The cell provides useful power as long as the voltage remains above <v> volts. Use
Newton's method to find the useful working time of the cell to the nearest tenth of an hour
(that is, solve V(t) =3.4 volts). Use t = 7 hours as your initial guess and show all your work.

4

5]

The curve y = tan x crosses the line y =4x between x = 0 and x = % Use Newton's method ~ 45)
to find where the line and the curve cross. (Round your answer to two decimal places.)

Give an appropriate answer.

46) Show that the function f(x) =x3 + iz +2 has exactly one zero on the interval (=, 0). 16)
X

Estimate the limit by graphing the function for an appropriate domain. Confirm your estimate by using I'Hopital's rule.
Show each step of your calculation.
cosx-1

47) lim ——— 47)
x—0 eX-x-1
Solve the problem.
48) Use Newton's method to estimate the solutions of the equation3x2 +4x - 5 = 0. Start with ~ 48)
X1 = 0.5 for the right-hand solution and with xq = -2 for the solution on the left. Then, in
each case find xp.

49) Sketch a smooth curve through the origin with the following properties:f/(x) > 0 forx <0;  49)
£ (x) <0 for x> 0; £”(x) approaches 0 as x approaches -; and f ”/(x) approaches 0 as x
approaches .
Answer the question.

50) As x moves from left to right though the point ¢ =6, is the graph of £(x) = x % rising, oris  50)

it falling? Give reasons for your answer.

26

Solve the problem.

51) The graph below shows the position s = £(t) of a body moving back and forth on ¢ 51)

coordinate line. (a) When is the body moving away from the origin? Toward the origin? At
approximately what times is the (b) velocity equal to zero? (c) Acceleration equal to zero?
(d) When is the acceleration positive? Negative?

5

Time (sec)

52) Use Newton's method to estimate the solution of the equation2sin x - 4x + 5 = 0. Start with 52
X1 = 1.5. Then, in each case find xa.

Provide an appropriate response.

53) Find the error in the following incorrect application of L'Hopital's Rule. 53)
Cox3-2x2+1 L 3x2-4x . 6x-4 _-16
lim —=——= lim ———= lim ==
x—=-2 3x2-6x x—-2 0X-6 s 6 6
Solve the problem.
54) Use Newton's method to find the two real solutions of the equation 54)

x4-3x3 -3x2-3x +4=0.

Provide an appropriate response.
55) Explain why the following four statements ask for the same information, 55)
(i) Find the roots of f(x) =3x3 - 3x - 1
(ii) Find the x-coordinates of the intersections of the curve y =x3 with the line y =3x + 1.
(iiii) Find the x-coordinates of the points where the curvey = x3 - 3x crosses the
horizontal line y = 1.

(iv) Find the values of x where the derivative of g(x) :%4 - %x2 —x +5 equals zero.

Answer the question.

56) A marathoner ran the 26.2 mile New York City Marathon in 2.1 hrs. Did the runner ever 56)

exceed a speed of 9 miles per hour?

Provide an appropriate response.

57) Apply Newton's method to f(x) = A/x , a >0, and write an expression for xp 1 1. If the 57)

initial guess X is greater than or equal to 1, what happens to|xp + 1| as n— «?
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Estimate the limit by graphing the function for an appropriate domain. Confirm your estimate by using I'Hopital's rule.
Show each step of your calculation.
1

1
lim —— -
% lim 58)

Solve the problem.
59) Find the inflection points (if any) on the graph of the function and the coordinates of the 59)
points on the graph where the function has a local maximum or local minimum value.
Then graph the function in a region large enough to show all these points simultaneously.
Add to your picture the graphs of the function's first and second derivatives.

y=x3-15x2

Estimate the limit by graphing the function for an appropriate domain. Confirm your estimate by using 1'Hopital's rule.
Show each step of your calculation.

60) lim xx 60)
x =0+

Solve the problem.
61) Letf(x) =

x3 - 16x] 61)

(@) Does {/(0) exist?

(b) Does £ (4) exist?

() Does (-4) exist?

(d) Determine all extrema of f.

62) Use Newton's method to estimate the solutions of the equation4x - 2x2 + 3 = 0. Start with ~ 62)
X1 = 1.5 for the right-hand solution and with x( = -1 for the solution on the left. Then, in
each case find xp.

63) Find the approximate values of ry through ry in the factorization 63)

6x4 - 12x3 - 7x2 + 13x - 1 = 6(x - r1)(x - 12)(x - 3)(X - 4).

64) If the derivative of an even function f(x) is zero at x = ¢, can anything be said about the 64)
value of f/ at x = -c? Give reasons for your answer.

Estimate the limit by graphing the function for an appropriate domain. Confirm your estimate by using 'Hopital's rule.
Show each step of your calculation.

65) lim xafx-2nfxrax-4

x =2 x-2 &)
Give an appropriate answer.
66) Show that the function r(6) = 4 cot® +—= + 1 has exactly one zero on the interval (0, 7). 66)

02
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Answer the question.

Answer the question.

67) It took 26 seconds for the temperature to rise from5° F to 140° F when a thermometer was ~ 67) 76) The function: 76)
taken from a freezer and placed in boiling water. Although we do not have detailed
knowledge about the rate of temperature increase, we can know for certain that, at some £ = {73x 0=x<1
time, the temperature was increasing at a rate of %" F/sec. Explain. 0 x=1
is zero at x = 0 and x = 1 and differentiable on (0, 1), but its derivative on (0,1) is never zero.
Provide an appropriate response. Does this example contradict Rolle's Theorem?
68) Show that if h >0, applying Newton's method tc 68)
5, xas Solve the problem.
f60= {_ 5oy xes 77) Use Newton's method to estimate the one real solution of -3x3 - 2x - 1 = 0. Start with 77)
Y x1 = -0.5and then find x7.
leads to x2 = hifxg =hand toxp =-hif xg =-h when 0 <8 <h.
Provide an appropriate response.
Solve the problem. 78) Which one is correct, and which one is wrong? Give reasons for your answers 78)
69) A manufacturer uses raw materials to produce p products each day. Suppose that each 69) (a) lim X2_ 4_ [im % :%
delivery of a particular material is $d, whereas the storage of that material is x dollars per x4 x2-4 x—4
unit stored per day. (One unit is the amount required to produce one product). How much . x-4 0
R P, . . . (b) lim =-5=
should be delivered every x days to minimize the average daily cost in the production e x2-4 12
cycle between deliveries?
79) A student attempted to use 1']-1{3piial's Rule as follows. Identify the student's error. 79)
70) The function y = cot x - 232 cse x has an absolute maximum value on the interval 0< x <7 70) ; 2
y= 3 lim Sn@5) o XTZcos (1/x)
. Find it. —>w  ellX —>w  x2el/x
~ o cos(l/x)7171
Provide an appropriate response. = m odix 1
—
71) You plan to estimate x to five decimal places by using Newton's method to solve the 71) x
equation cos x = 0. Does it matter what your starting value is? Give reasons for your
e Solve the problem.
answer.
80) Can anything be said about the graph of a function y = f(x) that has a second derivative 80)
that is always equal to zero? Give reasons for your answer.
72) T£(x) = (x - 3)2 and g(x) = - ——, show that lim ()80 = . 72) 18 aiways equa to zerof Gl S for your answi
(x-3)2 x=3
Estimate the limit by graphing the function for an appropriate domain. Confirm your estimate by using I'Hopital's rule.
Show each step of your calculation.
73 lim = 73)
X =0 2X
Solve the problem.
74) Consider the quartic function 74)
f(x)=ax? +bx3 + o2 + dx +e,a=0.
Must this function have at least one critical point? Give reasons for your answer. (Hint:
Must f/(x) = 0 for some x?)  How many local extreme values can f have?
75) Imagine there is a function for which f/(x) = 0 for all x. Does such a function exist? Is it 75)
reasonable to say thatall values of x are critical points for such a function? Is it reasonable
to say thatall values of x are extreme values for such a function. Give reasons for your
answer.
29 30
81) A square sheet of stiff paper measures 12/2 in. by 124/2 in., so the diagonals measure 24 81) 87) Use Newton's method to find the positive fourth root of2 by solving the equation 87)
in. A pyramid is to be created by removing the four congruent shaded triangles shown x4 -2 = 0. Start with x1 = 1 and find x).
below, and then folding along the dotted lines. The base of the pyramid is to be a square
asuri in. by x in.
measuring xin. by xin 88) Find the inflection points (if any) on the graph of the function and the coordinates of the 88)
points on the graph where the function has a local maximum or local minimum value.
Then graph the function in a region large enough to show all these points simultaneously.
Add to your picture the graphs of the function'’s first and second derivatives.
2 in. y =x5 - 4x4 - 200
89) How many solutions does the equation cos 4x = 0.95 - x2 have? 89)
2 in
90) Show that g(x) =——22X__ is an increasing function of x. 90)
b2 + (a+x)2
(a) Find the height of the pyramid as a function of x.
(b) F?nd the volufne of the pyram)d as a function of x Provide an appropriate response.
(c) Find the maximum possible volume of the pyramid ) . . Lo : L
s 91) Find the error in the following incorrect application of L'Hopital's Rule. 91)
and the value of x for which it occurs. R .
lim 2= fim O =y 2SI
. . ’ 3 ) x—=0 x+x2  x—0 1+2X x»p 2
82) Use Newton's method to estimate the one real solution of 3x3 - 2x - 1 = 0. Start with 82)
x1 =1 and then find x).
Solve the problem.
Let L3 2 axsn 92) Use Newton's method to estimate the solutions of the equation-3x2 - 2x + 5 = 0. Start with ~ 92)
83) Let f(x) = EX mXSm2X 2 83) X1 = 0.5 for the right-hand solution and with x( = -2 for the solution on the left. Then, in
(a) Find the intervals on which the function is increasing. each case find xp.
(b) Find the intervals on which the function is decreasing.
(c) Sketch a graph of y = f(x) along with the line through 93) Give reasons for your answers. 93)
(-2, f(-2)) and (0, £(0)). Let f(x) = (x - 8)2/3
(d) Find any values of c in the interval (-2, 0) that satisfy
o= f0-f2) (a) Does £(8) exist?
0-(-2) (b) Show that the only local extreme value of f occurs at x =8.
(c) Does the result of (b) contradict the Extreme Value Theorem?
Estimate the limit by graphing the function for an appropriate domain. Confirm your estimate by using I'Hopital's rule. (d) Repeat parts (a) and (b) for f(x) = (x - 2/3.
Show each step of your calculation.
89) lim 178X 84) 94) Marcus Tool and Die Company produces a specialized milling tool designed specifically ~ 94)
X cus Tool e Company produces a specialize g tool designed specifically

x—0

Answer the question.

85) Suppose that g(0) = -5 and that g/(t) = -4 for all t. Must g(t) = -4t - 5 for all t? 85)
Solve the problem.
86) The position of a particle moving along the x-axis is given by 86)

x(t) = cos(t2) for 0 < t < 3.

a) Give the particle's velocity as a function of t.

b) Give the particle's acceleration as a function of t.

) For what values of t is the particle moving to the right?

d) Find the acceleration at the first instant when the particle
returns to its starting position.

(i
(
(
(
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for machining ceramic components. Each milling tool sells for $4, so the company's
revenue in dollars for x units sold is R(x) = 4x. The company's cost in dollars to produce x
tools can be modeled as C(x) = 299 +30x5/8, Use Newton's method to find the break-even
point for the company (that s, find x such that C(x) = R(x)). Use x = 370 as your initial
guess and show all your work.
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95) The accompanying figure shows a portion of the graph of a function that is 5
twice-differentiable at all x except at x = p. At each of the labeled points, classify y’ and y”
as positive, negative, or zero.
b
Provide an appropriate response.
96) IF£(x) = (x - 3)2 and g(x) =——., show that lim f(x)8() =0 96)
(x-3)2 x—3
Solve the problem.
97) 97)

25
A trough is 10 ft long as shown in the figure. Each end is a trapezoid of height 2 ft with
bottom base 2 ft and top base 6 ft. Water is flowing into the trough at the rate of 5ft3per
minute. Let A represent the area of the top surface of the water, let h represent the depth of
the water in the trough, and let V represent the volume of the water in the trough.
(a) Find expressions for A and V in terms of h.

(b) Find %}: when the depth of the water, h, is% ft. Include appropriate units.

Provide an appropriate response.
101) Give an example of two differentiable functions fand g with lim f(x) = lim g(x) == 101)
X X—> o

f(x)
g(x)

that satisfy lim
X—oo

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

Determine the location of each local extremum of the function.
102) f(x) = x3- 12x2 + 48x - 2 102)
A) Local maximum at 4; local minimum at -4 B) Local minimum at 4

C) Local maximum at 4 D) No local extrema

Solve the problem.
103) Find the interval or intervals on which the function whose graph is shown is increasing. 103)

[-6, 61 by [-6, 6]

A)[-2,3] B) [-3,5] Q) (=, -3] U [5, =) D) (==, -2 u[3, =)
Answer each question appropriately.
104) Find a curve y = f(x) with the following properties: 104)

2
T
dx2

ii. The graph passes through the point (0,1) and has a horizontal tangent at that point.
Ay=dx+1 B)y:%x3+x+l C)y:§x3+l D)y=22+1

Sketch the graph and show all local extrema and inflection points.

. dA 1 ) .
¢) Find — when h == ft. Include appropriate units.
© at 2 pProp 105) £ = x1/362 - 175) 105)
X ¥
Answer the question.
98) A trucker handed in a ticket at a toll booth showing that in3 hours he had covered 233 98)
miles on a toll road with speed limit 65 mph. The trucker was cited for speeding. Why?
Solve the problem.
99) What can you say about the inflection points of the quartic curve 99) X
y=ax4+bx3 +cx2 + dx + e, a = 0? Give reasons for your answer.
100) If f(x) is a differentiable function and f/ (c) = 0 at an interior point c of f's domain, and if 100)
£”(x) > 0 for all x in the domain, must f have a local minimum at x = c? Explain.
33 34
AN B Min: (0.0 Solve the problem.
) [n‘;::;‘:nmaoin £ 00 ) Nom (ﬂ’egﬁm oints 107) The strength S of a rectangular wooden beam is proportional to its width times the square of its 107)
point: points depth. Find the dimensions of the strongest beam that can be cut from a10-in.~diameter cylindrical
log. (Round answers to the nearest tenth.)
Y
| .
~— = 10, B}
.
7
-20 -10 a) 220x -20 -10 20x w
A)w=48 d=92 B)w=58d=82 Ow=68d=92 D)w=68d=72
108) How close does the semicircle y =A[16 - x2 come to the point (1,+/2)? 108)
A)x=173 B) x =3.00 Q) x=027 D) x =227

NG

3 3
©) Local max: [—5, 150 «/3], min: [5, -150 45] D) Local max: (0,0), min

Inflection point: (0,0)

Inflection points: [tS, - ?}

Use I'Hopital's Rule to evaluate the limit.

2.
106) lim X2 X*9
x—x X3 +6x2+11
A)-1 B) = Q0 D)1

35

106)

Find an antiderivative of the given function.
109) %xg/ 5 109)

A) 3x14/5 B)214/9 ) 2y14/5 D) 3x14/9
5 7 7 9
Use the graph of the function f(x) to locate the local extrema and identify the intervals where the function is concave up

and concave down.
110) 110)

-10

A) Local minimum at x = +1; local maximum at x = -1; concave down on (0, ); concave up on (-
«,0)

B) Local minimum at x = +1; local maximum at x = -1; concave down on (-, =)

C) Local minimum at x = +1; local maximum at x = -1; concave up on (0, =); concave down on (-
«,0)

D) Local minimum at x = +1; local maximum at x = -1; concave up on (-, =)
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Find a value of a so that f is continuous at c, or indicate this is impossible. 117) A company is constructing an open-top, square-based, rectangular metal tank that will have a 117)

e Ao ;3 h 3; -0 1) volume of 51 f63. What dimensions yield the minimum surface area? Round to the nearest tenth, if
e necessary.
X0 ft by 4.7 ft by 2.3 ft B) 10.1 ft by 10.1 ft b fi
A)47 v 4. y 2. . . ..
A)5 B) -3 C) Impossible D) -5 ) 47 ftby 4.7 ftby 2.3 ft ) 10.1 ft by 10.1 ft by 0.5 ft
C) 3.7 ft by 3.7 ft by 3.7 ft D) 5.3 ft by 5.3 ft by 1.8 ft

Solve the problem.
Find a value of a so that f is continuous at ¢, or indicate this is impossible.

112) Given the acceleration, initial velocity, and initial position of a body moving along a coordinate line ~ 112)

_ =5x + 2
at time t, find the body's position at time t. M, x=4
a=10, v(0) = -3, 5(0) = 2 118) f(x) = x-4 118)
A)s=-52+3t+2 B)s=52-3t+2 CQ)s=52-3t D)s=102-3t+2 a  x=4c=4
A) 20 B) Impossible Q)5 D) -5
Answer each question appropriately.
113) If differentiable functions y = F(x) and y = G(x) both solve the initial value problem 113) Use the graph of the function f(x) to locate the local extrema and identify the intervals where the function is concave up
dy — and concave down.
di =f(x), y(xp)=yo, onaninterval I, mustF(x) = G(x) for every x in I? Justify the answer. 119) 119)
A) F(x) and G(x) are not unique. There are infinitely many functions that solve the initial value lop¥
problem. When solving the problem there is an integration constant C that can be any value.
F(x) and G(x) could each have a different constant term. 5
B) F(x) = G(x) for every x in I because integrating f(x) results in one unique function. /\
Q) F(x) = G(x) for every x in I because when given an initial condition, we can find the integration
constant when integrating f(x). Therefore, the particular solution to the initial value problem -10 5 10 x
is unique.
D) There is not enough information given to determine if F(x) = G(x) -5
Solve the initial value problem. 10
d3
114) &Y —5,y"(0) =5, y'(0) =6, y(0) =5 114
) g3 =Y =5 y'0)=6,y0) ) A) Local minimum at x = 3 ; local maximum at x = -3 ; concave up on (-, -3) and (3, =); concave
53:52 down on (-3, 3)
Ay =TT 6x+5 B)y=5 B) Local atx=3;local i atx =-3; concave up on (0, =); concave down on (-
0)
NN 3350 !
Qy= i + 2% +6x+5 D)y= §X> X +6 Q) Local atx =3;local i at x =-3; concave down on (0, =); concave up on (-=
,0)
Find an antiderivative of the given function. D) Local mini at x =3 ; local maxi at x = -3; concave down on (-, -3) and (3, «);
115) cosmx +2 :in% 115) concave up on (-3, 3)

Use Newton's method to estimate the requested solution of the equation. Start with given value of x( and then give x3 as

1 . X . X
A) - sinax - 4 cos 3 B) - sin 7ix + cos> the estimated solution.
1 M M 120) x4 - 4x + 2 = 0; x0 = 0; Find the left-hand solution. 120)
C) = sin 7tx - cos — D) -sin mix - 4 cos — E—
® 2 2 A)05 B) 0.57 Q) 051 D) 0.52
Solve the problem.
116) From a thin piece of cardboard 50 in. by 50 in., square corners are cut out so that the sides can be 116)
folded up to make a box. What dimensions will yield a box of maximum volume? What is the
maximum volume? Round to the nearest tenth, if necessary.
A) 333 in. by 33.3 in. by 8.3 in.; 9259.3 in3 B) 16.7 in. by 16.7 in. by 16.7 in.; 4629.6 in3
C) 25in. by 25in. by 125 in.; 78125 in.3 D) 333 in. by 33.3 in. by 16.7 in.; 18,5185 in.3
37 38
Sketch the graph and show all local extrema and inflection points. Find all possible functions with the given derivative.
2
121) £69 ==~ 121) 122) Y =5-— 122)
x2+10 x
1 1 1 1
A)5-—+C B)5x+—+C C)5+—+C D)5x-—+C
X X x2 X
Use 1'Hopital's Rule to evaluate the limit.
3_10x2
123) lim 221049 123)
x->1  x-1 e
x
A)-17 B) 20 Q)23 D) 13
Solve the problem.
124) The stiffness of a rectangular beam is proportional to its width times the cube of its depth. Find the ~ 124)
dimensions of the stiffest beam than can be cut from a 12-in.-diameter cylindrical log. (Round
A) Min: (0,0) B) Min:[ 0,1 answers to the nearest tenth.)

l(]J

No inflection point

No inflection point
‘.
v ]
12 , B
’
’
w
> [ N B Sy
TPt ' — 4 A)w=70;d=114 B)w=50;d=114 O w=60;d=104 D)w=7.0;d=94
125) Find the number of units that must be produced and sold in order to yield the maximum profit, 125)
given the following equations for revenue and cost:
R(x) =20x - 0.5x2
C(x) =7x +4.
A) 27 units B) 17 units C) 13 units D) 14 units
. . 1
©) Min: (0,0) D) Min: {U" E} Sketch the graph and show all local extrema and inflection points.
No inflection point 126) £ =x\17 -x2 126)

Inflection points:

39 40




A) Local mini HE

3

173/2
’\/ﬁ L2z ) ’\ﬁ} local

Inflection point: (0, 0)

B) Local maximum at (0, 17,
No inflection points.

y

C) Local minimum: | -

Inflection point: (0,

B 17
2

)= 7} local maximum: {T

0)
y

— (34 2173/2.4/3)

34

41

{@ 2.173/2,\/3J
13 9

)
Local i e
ocal maximum: |~ 5

34 z.173/2w\EJ

No inflection point.

Graph the function, then find the extreme values of the function on the interval and indicate where they occur.
127) y = |x +2| - |x - 7| on the interval -» < x < = 127)

Absolute maximum is: 9, on the interval [7, «); absolute minimum is: -9 on the interval (==, 2]

42

Absolute maximum is: 8, on the interval [7, =); absolute minimum is: -8 on the interval (-«,2]

D)

43

Absolute maximum is: 10, on the interval [7, ); absolute minimum is: 10 on the interval (=,

Find the location of the indicated absolute extremum for the function.
128) Minimum 128)
h) |

]
I

T

A) No minimum B)x=1 C)x=2 D)x=-1

Find the extreme values of the function and where they occur.

129) y = 7 129)

x2+1
A) The minimum value is 0 at x = 1. The maximum value is 0 at x = -1.
B) The minimum value is 0 at x = 0.
C) The maximum value is 0 at x = 0.
)

D) The minimum value is —% at x = -1. The maximum value is %al x=1.

Use differentiation to determine whether the integral formula is correct.

130) f sccz{x - 4} dx=-7 col[x -4

7 7
A) No B) Yes

J+ C 130)




Identify the function's extreme values in the given domain, and say where they are assumed. Tell which of the extreme

values, if any, are absolute.

140) The position of an object in free fall near the surface of the plane where the acceleration due tc
gravity has a constant magnitude of g (length-units)/sec2 is given by the equation:
5= %ng +vQt+s0, wheresis the height above the earth, vg is the initial velocity, and sg s

the initial height. Give the initial value problem for this situation. Solve it to check its validity.

Remember the positive direction is the upward direction.

d2s a2s
4% B) — =-g, s”(0)=vp, s(0)=¢
w2 8 PR 0 0
L, d2s d2s ’
Q) L5 - ot 5(0) =5 D) — =g, s'(0)=vp, s(0)=s
2 8 0 w2 8 0 0
Using the derivative of f(x) given below, determine the critical points of f(x).
141) () = (x+7)(x + 8) 141)
A) -8,-7 B) -15 Q)0,-8,-7 D)7,8
Find the largest open interval where the function is changing as requested.
142) Decreasing  f(x) =3 - 4x 142)
213 243 243 243
» { 25, T} B (-, =) o {-w, 2B 28, -

Sketch the graph and show all local extrema and inflection points.
16x
x2+16

143)

143) f(x) =

47

Find the absolute extreme values of each function on the interval.
131) f(x):cscx,—%sxs% 131) 5
135) g(t) == - 3.52 +12t, 0= t < = 135)
A) Maximum value of 1 at x = 7 minimum value of -1 at x == 3
B) Maximum value of 0 at x = —t; minimum value of -1 at x =n A) Local 4, 4?0} Local i [3, %} Absolute minimum: [4, %OJ
C) Maximum value: does not exist; minimum value: does not exist 2 0 £
D) Maximum value of -1 at x = x;; minimum value of 1 at x =0 B) Local mini 3, >F Local [4, T} Absolute maximum: [4, TJ
Using the derivative of f(x) given below, determine the intervals on which f(x) is increasing or decreasing. ) Local minimum: |3,2Z]; Local maxima: (0, 0) and [4, 22}, Absolute maximum: |4, 22
173 2 3 3
132) £(x) = x1/3(x - 4) 132)
A) Decreasing on (0, 4); increasing on (-2, 0) u (4, «) D) Local minima: (0, 0) and [4?} Local maximum: [3, 77} Absolute minimum:[4, ?J
B) Increasing on (0, =)
C) Decreasing on (0,4); increasing on (4, =) Solve the problem.
D) Decreasing on (==, 0) u (4, ); increasing on (0, 4) 136) A private shipping company will accept a box for domestic shipment only if the sum of its length 136)
and girth (distance around) does not exceed 108 in. What dimensions will give a box with a square
Find the location of the indicated absolute extremum for the function. end the largest possible volume?
133) Maximum 133)
h(x) Girth = dizstance
around here
/ \\ Length
! Sequare end
A)x=2 B) No maximum C)x=-1 D) x=0
Use differentiation to determine whether the integral formula is correct.
1 .
134) f AxOx+ 3P dx =x20x + 314 + C 134) A) 18 in. x 36 in. x 36 in. B) 36 in. x 36 in. x 36 in.
C) 18 in. x 18 in. x 36 in. D) 18 in. x 18 in. x 90 in.
A) No B) Yes
Determine the location of each local extremum of the function.
137) f(x) =x3 +55x2 - dx - 1 137)
A) Local maximum at '31 + local minimum at 4
; 4 .
B) Local maximum at - = local minimum at 1
C) Local maximum at -4; local minimum alg
D) Local maximum at -1; local minimum at 1.33
45 46
Find all possible functions with the given derivative. A) Maximum: (0,1)
138) y =x3 - 7x 138) No inflection point
4 4 752 3 732
X2 2.¢C X2 X2 ¢ ") 3x2 - ~ X2 X2 e
A)4+7x +C B)4 > +C Q) 3x2-7+C D)3 2 +C y
Find an antiderivative of the given function.
130 - 2 139)
<7
6 4 6 4 =] e
A)— B)— Q) -— D)— 117
= X6 i <7 *
Answer each question appropriately. 4
140)

B) Local minimum: (-4,-2)
Local maximum: (4,2)

Inflection point: (0,0), (-44/3, ~4/3),(44/3, 44[3)

C) Local minimum: (4,-2)
Local maximum: (-4,2)
Inflection point: (0,0)

D) Local minimum: (-4.- 1)
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D) Local minimum: (-4,- 1)
Local maximum: (4,1)
Inflection point: (0,0)

Solve the problem.

Find a value of a so that f is continuous at ¢, or indicate this is impossible.

16x - 4 sin 4x x20
147) f(x) = 3x3 ’ 147)
G x=0
A)0 B) 16 Q % D) %

Solve the problem.
148) Given the velocity and initial position of a body moving along a coordinate line at time t, find the ~ 148)
body's position at time t.
v = cos lt, s(0)=1
2
D)s=2nsinJt

A)s=2sin Xt B)s=2sinTtsn Q) s=sint
<5y 7y

149) A small frictionless cart, attached to the wall by a spring, is pulled 10 cm back from its rest positior ~ 149)
and released at time t = 0 to roll back and forth for 4 sec. Its position at time t is

144) A rectangular field is to be enclosed on four sides with a fence. Fencing costs$2 per foot for two 144) 5= 1- 10 cos xt. What is the cart’s maximum speed? When is the cart moving that fast? What is the
ozpoaite sides, and $5 per foot for the other two sides. Find the dimensions of the field of area610 magnitude of of the acceleration then?
2 that would be the cheapest to enclose. A) 107 = 3142 em /sec; t = 0.5 sec, 2.5 sec; acceleration is 1 cm/sec2
A)99ft @2 by 617 ft @ $5 B)39.1ft@$2by 156 ft @85 B) 107 = 3142 em /sec; t = 0.5 sec, 1.5 sec, 2.5 sec, 3.5 sec; acceleration is 0 cm /sec2
Q) 6L7 ft@$2by 99 ft @ $5 D) 156 ft @ §2 by 39.1 ft @$5 C) 107 = 31.42 cm/sec; t = 0 sec, 1 sec, 2 sec, 3 sec; acceleration is 0 cm /sec2
Use a computer algebra system (CAS) to solve the given initial value problem. D) 7~ 3.14 cm/sec; £ = 0.5 sec, 1.5 sec, 2.5 sec, 3.5 sec; acceleration is 0 cm /sec?
—x2
145) ' = % y(0)=4 145) Find the most general antiderivative.
+x — e
o 150) [0 g 150)
A)y=13tan-lx-x+4 B)y:mn{’; I‘J—12x+4 sect-cos
A) cos2 0 +C B) cot6 +C Q) ~cot 6 +C D) 6 +tan+C
Q)y=24tan-lx-12x+4 D)y =24tan"1x - 12x
Use I'Hopital's Rule to evaluate the limit.
cosx-+
Solve the problem. 2
X . — . . 151) lim ——— 151)
146) A highway must be constructed to connect Village A with Village B. There is a rudimentary 146) L] _—
roadway that can be upgraded 50 mi south of the line connecting the two villages. The cost of 3 3
upgrading the existing roadway is $300,000 per mile, whereas the cost of constructing a new
highway is $500,000 per mile. Find the combination of upgrading and new construction that A) -3 B) - B Q) A2 D) B
minimizes the cost of connecting the two villages. 2 2 2
Solve the problem.
150 mi ft
A e B 152) The velocity of a particle (in ;) is given by v = £2 - 5t + 2, where t is the time (in seconds) for which ~ 152)
' 1
: 1 it has traveled. Find the time at which the velocity is at a minimum.
1
I 1 A)ls B)5s Q)25s D)2s
! 1
50mi | 1 . . . . : M-
1 1 Find all possible functions with the given derivative.
1
153) Y =6x2+1 153)
upgradable roadway A 23 +x+C B) 12x + C Qx+C D)2x3 +C
A) $86,285,146 B) $85,000,000 C) $87,285,146 D) $83,714,854
49 50
Find the largest open interval where the function is changing as requested. Use Newton's method to estimate the requested solution of the equation. Start with given value of x and then give x3 as
154) Increasing y = (x2 - 9)2 154) the estimated solution.
A) (-, 0) B) (-3,0) Q) (-3,3) D) (3, =) 161) -x2 + 4x -1 = 0; x0 = 0; Find the left-hand solution. 161)
A)0.25 B) 0.23 Q)-0.33 D) 0.14
Determine whether the function satisfies the hypotheses of the Mean Value Theorem for the given interval.
155) () =x1/3,  [-11] 155) Find the extreme values of the function and where they occur.
A)No B) Yes 16 y=—2+1 162)
X2 +3x+3
Find the most general antiderivative. 1
A) The maximum is — at x = 0; the minimum is - 1 at x = -2.
156) [ (-7 5ee ) dx 156) 3
tan x B) None
A) -7 cotx +C B)-7tanx+C Q)7 cotx +C D)——+C 1
7 ©) The maximum is - 5-at x = 0; the minimum is 1 at x = -2.
Use the i / finder on a graphi Iculator to d. ine the ap location of all local extrema. D) The maximum is 3 at x = 0; the minimum isLatx=-2.
157) £(x) = 0.1x4 - x3- 15x2 + 59x + 14 157) 3
A) Approxi local maxi at 1.831; approximate local minima at -6.691 and 12.616
) ) N L Determine the location of each local extremum of the function.
B) Approximate local maximum at 1.75; approximate local minima at -6.704 and 12.447
. i X L 163) f(x) = x3-4.5x2 - 6x + 2 163)
C) Approximate local maximum at 1.735; approximate local minima at -6.777 and 12.542 . L —
A) Local maximum at -2; local minimum at -1
D) Approximate local maximum at 1.781; approximate local minima at -6.813 and 0.069 ) L
B) Local maximum at 2; local minimum at 1
Find the derivative at each critical point and determine the local extreme values. C) Local maximum at -1; local minimum at -2
158) y =x2/3(x2 - 4); x>0 158) D) Local maximum at 1; local minimum at 2
A) B)
Critical Pt |derivative |Extremum|Value Critical Pt|derivative [Extremum|Value Use Newton's method to estimate the requested solution of the equation. Start with given value of xg and then give xp as
x=0 0 maximum| 0 x=0 Undefined|local max | 0 the estimated solution.
x=1 0 minimum |-3 x=1 0 minimum |-3 164) x4 - 3=0;x( = 1; Find the negative solution. 164)
A) 129 B) 1.31 Q) 133 D) 1.32
@] D)
Critical Pt.|derivative |Extremum|Value Critical Pt|derivative [Extremum|Value 165) x3 + 5x + 2 = 0; x0 = -1; Find the one real solution. 165)
x=0 Undefined|local max | 2 x=0 Undefined|[local max [0 )
x=1 o minimum |-3 x=1 o minimum |5 A)-0.38 B)-0.44 ©-0.39 D) -0.64
Sketch the graph and show all local extrema and inflection points.
Find a value of a so that f is continuous at ¢, or indicate this is impossible. 166) f(x) = 2x3 - 15x2 + 24x 166)
159) Let f(x) = (sin x)X, x #0. Extend the definition of f to x = 0 so that the extended function is 159) y
continuous there.
o oax .
A) ) = (sin x)X, x=0 B) f(x) = (sin x)X, xz0
e x=0 -1, x=0
" (sin x)X, xz0 (sin x)X, x=0
f(x) = D) f(x) =
O 69 { 0 x=0 ) 6 1, x=0
x
Find all possible functions with the given derivative.
7
160) y =——+ 160)
Yook
2
A)%m B)7aft+C Q)i+ C D)7T‘+c
52
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B) No extrema

A) Local maximum: (0, 0
Inflection point: {0, 0)

Local minimum: (2,-8
Inflection point: (1,-4)

y
t J
]
/
/
X
X
/
/
/
]
C) Local max: (1,11), min: (4,-16) D) Local min: (3,6)
Inflection point: [E,-% No inflection point
y /
\ /

S AN

Find the extreme values of the function and where they occur.
167) y=x3-3x2 +1
A) Local maximum at (0, 1), local minimum at (2, -3).

167)

B) Local minimum at (2, -3).
C) None

D) Local maximum at (0, 1).

Use differentiation to determine whether the integral formula is correct.

Find all possible functions with the given derivative.

169) y':St—% 169)
A) 52 - 4aft+ C B) 2 -2+t +C C)5127%+C D)%tz—z;—\[nc
Find an antiderivative of the given function.
170)

170) 3 cscdx cot 4x

A) - % cot4x B) - % cscdx Q) % cscdx D) -3 cscdx

Use I'Hopital's Rule to evaluate the limit.
5% - 18x2
171) lim S5X-18 171)
X—>—o 14+ 7x-8x2 B

o
NITS

g
N

A) = B)1

L'Hopital's rule does not help with the given limit. Find the limit some other way.

172)  lim ———— 172)
x>(+ COtX sinx

A) = B)-1 o1 D)0
2
173) lim X=X +1 173)
X2 6x2 +3x -8

A)9 B) = o1 D)%

174)  lim =X 174)
xos0+ tanx

A) = B) -1 Q1 D)0

Find the most general antiderivative.

175) f(«ﬂ—th)dt 175)

A= Sisc B)%@/Z_gts/mc
25/2_78/7 a2 Liee/7
C)3t3/ 3‘8 +C D) -t ~t6/7+C

Use differentiation to determine whether the integral formula is correct.

5
168) [ (5x+ 7k :£5X_2*57L +C 168) v
— - 4)5
176) [ Gx-aprax=E ¢ 176)
A) Yes B) No 25
A) Yes B) No
53 54
Use the graph of the function f(x) to locate the local extrema and identify the intervals where the function is concave up Find the absolute extreme values of each function on the interval.
and concave down. 181) f() = csex, - F<x < 181)
177) 177) 2 2
104Y A) Maximum value: does not exist; minimum value: does not exist
B) Maximum value of 1 at x = m; minimum value of -1 at x =
5 C) Maximum value of 0 at x = —; minimum value of -1 at x =7t
D) Maximum value of 0 at x = 1; minimum value of -1 at x =n
-10 5 5 10 x Find the derivative at each critical point and determine the local extreme values.
182) y=[5 - 20 x=1 182)
5 x+2,x>1 e
A) B)
Critical Pt.|derivative |Extremum|Value Critical Pt.|derivative [Extremum|Value
-0 x=0 [0 [minimum |4 x=1 [undefined [minimum |3
A) Local minimum at x = +1.29,; local maximum at x = -1.29; concave down on (0, =); concave
up on (=, 0) Q) D)
B) Local minimum at x = -1.29; local maximum at x = +1.29; concave up on (-, -1.29) and Critical Pt |derivative |Extremum|Value Critical Pt.|derivative |Extremum|Value
(1.29, ); concave down on (<1.29, 1.29) x=2 |undefined [minimum [ £ x=1 10 [minimum |3
C) Local minimum at x = +1.29,; local maximum at x = -1.29; concave up on (-, -1.29) and
(1.29, =); concave down on (-1.29, 1.29) Use the graph of the function f(x) to locate the local extrema and identify the intervals where the function is concave up
D) Local minimum at x = +1.29,; local maximum at x = -1.29; concave up on (0, =); concave and concave down.
down on (-, 0) 183) 183)
. 104y
Solve the initial value problem.
dr b b
178) 02 cos 28, r(0) =-6 178) R
A)r=-Fsin30-6 B)r=sinZ0-6
Cr=cosZ0-7 D)r=-sin70-6 s \/ 5o
-5
Solve the problem.
179) The acceleration of gravity near the surface of Mars is 3.72 m /sec2. If a rock is blasted straightup ~ 179) 10
from the surface with an initial velocity of 85 m/sec (about 190 mph), how high does it go? (Hint:
When is velocity zero?) A) Local i at x = +1; local mini at x =-1; concave up on (-, )
A) Approximately 971.1 meters B) Approximately 1942.25 meters B) Local mini at x = +1; local i at x =-1; concave down on (0, =); concave up on (-=
C) Approximately 22.85 meters D) Approximately 170 meters ,0)
C) Local minimum at x = +1; local maximum at x =-1; concave up on (0, =); concave down on (-z,
Determine whether the function satisfies the hypotheses of the Mean Value Theorem for the given interval. 0)
180) g0 =x3/4,  [03)] 180) D) Local maximum at x = +1; local at x =-1; concave up on (0, »); concave down on (-,
A) No B) Yes 0)
Find the largest open interval where the function is changing as requested.
184) Decreasing f(x) = |x - 8l 184)
A) (-, -8) B) (-8, ) Q) (8 =) D) (-=, 8)
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Determine whether the function satisfies the hypotheses of the Mean Value Theorem for the given interval.

Find the function with the given derivative whose graph passes through the point P.

0s0 g0 192) Y(0) = 4 +sec2 6, P(0, 0) 192)
185 €0)=]  4_p 185) A)1(0) =40 + tan 0 B) ¥(0) =262 + tan 0
A) No B) Yes ©) 1(0) = 202 + tan 6 D) 1(0) = 46 + %se@ 0
Find a value of a so that f is continuous at , or indicate this is impossible.
e 0 Solve the problem.
186) f(x) = | X 186) 193) You are driving along a highway at a steady 71 ft/sec when you see a deer ahead and slam on the 193)
a x=0;c=0 —_ brakes. What constant deceleration is required to stop your car in300 ft?
-4x, x>0 A) 16.80 ft/sec2 B) 0.12 ft/sec? C) 8.40 ft/sec? D) 4.20 ft/sec?
A) -4 B) Impossible Q)16 D)4
Solve the initial value problem.
Use the maximum/minimum finder on a graphing calculator to d the app location of all local extrema. 194) % Z9t+set, r(-m) = -5 194)
187) £(x) = x5 - 15x4 - 3x3- 172x2 + 135x + 0.005 187) t
A) Approximate local maximum at 0.432; approximate local minimum at ~12.549 A)r=9+tant-14 B) r=9t2 + tan t- 5 - 972
B) Approximate local maximum at 0.379; approximate local minima at -0.472 and 12.565 9 9 9 9
C) Approximate local maximum at 0.323; approximate local minima at -0.409 and ~12.576 Or=-2+tant-5--x2 D)r=>2+cott-5-—a2
D) Approxi local i at 0.379; approxi local mini at 12.565
Solve the initial val ol Solve the problem.
olve the iitial jalue problem. 195) A rocket lifts off the surface of Earth with a constant acceleration of 30 msec2. How fast will the ~ 195)
188) e x>0 y2)=1 188) rocket be going 2.5 minutes later?
2 -
A) 187.5 m/sec B) 75 m/sec C) =75 m/sec D) 37.5 m/sec
Ay= By--—L 22 7
x2 2 8 Find the largest open interval where the function is changing as requested.
C x2 5 D 1 X2 196) Decreasing  f(x) =~/4 - x 196)
== X2 - x -
3 i )Y a2 A4 =) B (4, ) O 4 D) (-, 4)
Fi 11 ible f1 i ith the gi ivative.
Use I'Hpital's rule to find the limit. ind all possible functions with the given derivative.
197) ¥ =7x2 - 5x 197)
. .10
189) lim xsin == 189 A 75,5 c B 73 5, c
X— )?‘ Xt )-Ex»—Ex +
1
A)0 B)1 Q)10 D) 45 oZ3-52.c D) 23+ C
3 2 3
190)  lim [’\IXZ +5x - X] 190) Use the i /mini finder on a lcul to determine the approximate location of all local extrema.
e s 198) £(x) = x4 - 4x3- 53x2 - 86x - 31 198)
A)5 B) -3 Qo D)= A) Approximate local maximum at 0.895; approximate local minima at -3.256 and 7.152
B) Approximate local maximum at 0.926; approximate local minima at -3.275 and 7.16
Find all possible functions with the given derivative. C) Approxi local maxi at0.97; app local minima at -3.194 and -0.087
191) y' =5x7 191) D) Approximate local maximum at -0.944; approximate local minima at -3.192 and 7.136
1 7 5 5
—x8 L8 248 28
A) ke +C B) 5 X +C Q) e +C D) 7 X +C Solve the problem.
199) On our moon, the acceleration of gravity is 1.6 m/sec2. If a rock is dropped into a crevasse, how 199)
fast will it be going just before it hits bottom 45 seconds later?
A) 72 m/sec B) -36 m/sec C) -72 m/sec D) 3240 m/sec
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Sketch the graph and show all local extrema and inflection points. ©) Local mini 1) ocal maxi E:d
200) f(x) =x +cos 2x, 0 s x <7 200) 4 4
y

A) Local minimum: (1.444, -0.246); local maximum: (0.126, 1.031)
Inflection points: (0.785, 0.393) and (2.356, 1.178)

y

B) No local extrema.
n

Inflection point: [ > %]
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Inflection point: g 1}

y

D) Local

Esn;:'\ﬁ;local i .[l “*6‘5}

127

. P 3n 3m
Inflection points: 7 4J and[4 g 4J

60




Find the location of the indicated absolute extremum for the function. Find the location of the indicated absolute extremum for the function.
201) Maximum 201) 205) Minimum 205)

\ 8(x) ] h(x)

A) No maximum B)x=0 C)x:l D)x=-4 A)x=-3 B)x=-4 Ox=2 D)x=0

Find the largest open interval where the function is changing as requested.

Use I'Hopital's Rul; to evaluate the limit. 206) Increasing  f(x) = 21 - 206)
- x2 + E—
202) tim X8 202)
x—>-9 X+ - A) (==, 1) B) (=, 0) Q) (1, =) D) (0, =)
A) 18 B) -18 Q9 D) -9
Solve the problem.
Find the absolute extreme values of each function on the interval. 207) A bookstore has an annual demand for 67,000 copies of a best-selling book. It costs $0.1 to store one  207)
203) £09 = cos|x - ], 0=x = 7n 203) copy for one year, and it costs $125 to place an order. Find the optimum number of copies per
8 —_— order.
7 A) 12,942 ies B) 11,648 ies C) 40,927 copies D) 26,935 i
A) Maximum value of 1 at x = - %,v minimum value of -1 at x = - %n ) copies ) coples ) coples ) copies
x 9 Use the i /mini finder on a hi lcul tod ine the app location of all local extrema.
B) Maximum value of 1 at x = 5 minimum value of -1 at x = En 208) £(x) = 0.1x5 + 5x4 - 8x3- 15x2 - 6x - 17 208)
X 9 A) Approximate local maxima at -41.106 and ~0.203; approximate local minima at -0.642 and
C€) Maximum value of 1 at x = - ; minimum value of -1 at x =—x 2.047
8 8 -
x 7 B) Approximate local maxima at -41.132 and ~0.273; approximate local minima at ~0.547 and
D) Maximum value of 1 at x =—; minimum value of -1 at x =~ 1.952
8 8 -
C) Approximate local maxima at -41.149 and -0.231; approximate local minima at -0.542 and
3 1.994
204) F(x) =-—, 05 =x=<3 204) ) ) . .
2 D) Approximate local maxima at -41.052 and ~0.355; approximate local minima at -0.576 and
1 1 1.872
A) Maximum =|3, - g} minimum = [— > —lZ}
1 Solve the problem.
B) Maximum = 2 g}, minimum = (-3, -12) 209) A 43-in. piece of string is cut into two pieces. One piece is used to form a circle and the other tc 209)
form a square. How should the string be cut so that the sum of the areas is a minimum? Round to
C) Maximum =3, - % | minimum = [% 42} the nearest tenth, if necessary.
11 A) Square piece = 10.4 in., circle piece = 32.6 in.
D) Maximum ==, 5} minimum = (3, -12) B) Circle piece = 10.4 in,, square piece = 32.6 in.
C) Square piece = 10.6 in., circle piece = 10.1 in.
D) Square piece = 0 in., circle piece = 43 in.
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Find an antiderivative of the given function. Find the location of the indicated absolute extremum for the function.
210) 12x2 + 6x -6 210) 216) Minimum 216)
A) 43 +3x2 - 6x B) 4x3 + 3x2 - 5x C)5x3 +3x2 - 6x D) 4x3 + 4x2 - 6x )
Find all possible functions with the given derivative.
211) y/ =csc2 20 211)
A)%CSCZB*’C B)—%COIZB+C C)—%CSC329+C D) -2 cot26 +C
Solve the problem. i x
212) If the price charged for a candy bar is p(x) cents, then x thousand candy bars will be sold in a 212)
certain city, where p(x) =70 - TXS How many candy bars must be sold to maximize revenue?
A) 630 candy bars B) 1260 thousand candy bars
C) 1260 candy bars D) 630 thousand candy bars
A)x=-2 B)x=2 O)x=1 D)x=-1
Solve the initial value problem.
d2y ’ Answer each question appropriately.
213) £X —1-8x, y’(0)=8, y(0)=2 213) i . . ds
dx2 217) Suppose the velocity of a body moving along the s-axis is i 9.8t - 8. 217)
Ay=2 B)y :%xz - %x3 +8x+2 Is it necessary to know the initial position of the body to find the body's displacement over some
time interval? Justify your answer.
Qy=12+8:3+8x+2 Dy :%XZ + §x3 Z8x-2 A) Yes, knowing the initial position is the only way to find the exact positions at the beginning
and end of the time interval. Those positions are needed to find the displacement.
B) Y ssible without knowing the initial posit
Find the most general antiderivative. ) Yes, integration is not possible without knowing the initial position.
C) No, displacement has nothing to do with the position of the body
214) f sin B(cot 0 + csc 0) dO 214)

JE— D) No, the initial position is necessary to find the curve s= (t) but not necessary to find the

A)cos® +C B)sin0+0+C C)cscO+cos0+C D)sin+C displacement. The initial position determines the integration constant. When finding the
displacement the integration constant is subtracted out.

Solve the problem.

215) A trough is to be made with an end of the dimensions shown. The length of the trough is to be 215) L'Hopital's rule ‘{"E; not help with the given limit. Find the limit some other way.
25 feet long. Only the angle 6 can be varied. What value of 8 will maximize the trough's volume? 218) lim su;ix 218)
0 3x _
7 . 1
A3 B)1 Q)0 D)3

Sketch the graph and show all local extrema and inflection points.
219) f(x) = 4x2 + 24x 219)

Q) 30° D) 32°
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A)
Minimum: (-6,-24) Minimum: (3,-36)
No inflection points No inflection points
Q) D)
X
L ek
Minimum: (6,-24) Minimum: (-3,-36)
No inflection points No inflection points

Find the extreme values of the function and where they occur.

220) y = 1 220)

x2-1
A) None
B) Local maximum at (1, 0), local minimum at (-1, 0).
C) Local maximum at (-1, 0), local minimum at (1,0).
D) Local maximum at (0, -1).
Solve the problem.

221) A baseball team is trying to determine what price to charge for tickets. At a price of $10 per ticket, it~ 221)
averages 45,000 people per game. For every increase of $1, it loses 5,000 people. Every person at the

L'Hopital's rule does not help with the given limit. Find the limit some other way.

223) lim 20X 223)
Y0+ SeCX

A)-1 B)1 Qo D) »
Solve the problem.
224) A rectangular sheet of perimeter 36 cm and dimensions x cm by y cm is to be rolled into a cylinder ~ 224)

as shown in part (a) of the figure. What values of x and y give the largest volume?

circumference = x

¥ ¥
x
A)x=14 cm;y =4 cm B)x=13 cm;y=5cm
C)x=12cm;y =6 cm D)x=11 em;y =7 ecm
Use the i /mini finder on a graphi lcul to determine the approximate location of all local extrema.
225) f(x) = x4 - 3x3- 21x2 + 74x - 87 225)

A) Approximate local maximum at 1.704; approximate local minima at -3.017 and -0.033

B) Approximate local maximum at 1.583; approximate local minima at -3.045 and 3.799

C) Approximate local maximum at 1.604; approximate local minima at -3.089 and 3.735
)

D) Approximate local maximum at 1.535; approximate local minima at -3.098 and 3.774

Solve the problem.
226) Given the acceleration, initial velocity, and initial position of a body moving along a coordinate line ~ 226)
at time t, find the body's position at time t.
a =10 cos 4t, v(0) =-3, 5(0) =10

A)s:—%sin4i-3t+10 B)s:%sin4t—3t+10

C)s:%cns4l+3t+l(] D)s:—%cns4t—3(+l(]

Find the function with the given derivative whose graph passes through the point P.

game spends an average of $5 on concessions. What price per ticket should be charged in order to i
maximize revenue? 227) g(x) = — TOxP2,2) 227)
X
A) $13.00 B) $3.00 ©) $4.00 D) $7.00
A) gl =-4x"1+3x2-12 B) g(x) = 4x2 +3x2 - 12
Find all possible functions with the given derivative. Q) g(x) = -4x~1+3x2 D) g(x) = 4x~2 + 6x - 12
222) y' =x10 222)
A)%x%c B)%xlhc Q1089 +C D) 11x11 +C
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Use differentiation to determine whether the integral formula is correct. Solve the problem.

2
228) f X cos xdx = %bin x+C 228)

A) No B) Yes

Plot the zeros of the given polynomial on the number line together with the zeros of the first derivative.

229) y=x2+6x+8 229)
A) B)
-7 -6 -5 -4 -3 -2 -1 0 1 7 -6 -5 -4 3 -2 -1 0 1
Q) D)
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8

Find the location of the indicated absolute extremum for the function.

230) Maximum 230)
)
I/ Y I |
4
Fhb2d X
A)x=1 B) No maximum Q) x=-1 D)x=4

Solve the initial value problem.

d
231) I

%csctcot t, ) =1 231)

A)v=csct+0 B)v:»—+§ Qv=

67

232) A particle moves on a coordinate line with acceleration a = d2s/dt2 =(5/+/t) + 98/t, subject to the  232)
conditions that ds/dt =3 and s = 1 when t = 1. Find the velocity v = ds/dtin terms of t and the
position s in terms of t

A) v:103/}+b'3\/}-l3;s:§i/}+1?23ﬁ—13t+%

B) v:l(}\[t—G»%ﬁJrlS;s:%Ogﬂ—%zﬂ*r13t+%
3

C)v:10«ﬁ+62ﬁ713;s:%'\ﬂ+]752'5\[&713t+%

D)v:?iﬂ+%fﬂ—131+%;s:10«ﬁ+6'3\ﬂ»13

233) Given the velocity and initial position of a body moving along a coordinate line at time t, find the ~ 233)
body's position at time t.
v=2gn ﬁ, s(2) =2
£ B
A)s:%cos%*ﬁl B)s:72cos%+8.2134
C)s:—2605%+3,3073 D)S:ZCOS% +4

Find the function with the given derivative whose graph passes through the point P.

234) f(x) =x -4, P(1,7) 234)
2 2
A)f(x):%-z;m? B)f(x):%_4x+%
Q) f(x) =x2 - 4x D) f(x) =x2 - 4x + 10

Solve the problem.
235) Given the velocity and initial position of a body moving along a coordinate line at time t, find the ~ 235)

body's position at time t.

v =cos it, s(0)=1
2
2 . @ P . .o

A)s==sin—t+1 B)s==sin—t+xn C)s=sint+1 D) s =2 sin—t

n 2 n 2 2

Find all possible functions with the given derivative.

236) ¥ =7 + 91—4 236)

A)r=76+04 B)r=76-05 Qr=70+— D)r=76-——
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Solve the problem.

237) Given the acceleration, initial velocity, and initial position of a body moving along a coordinate line ~ 237)
at time t, find the body's position at time t.

a=98,v(0)=-9,5(0) =6
A)s=492-9t+6

Find the extreme values of the function and where they occur.

244) y=x2 +2x-3

A) The minimum is 1 at x =4.

C) The minimum is -1 at x = 4.

B) The minimum is 1 at x = -4.

D) The minimum is -4 at x =

244)

Q) s =492 -9t D)s=9.8t2-9t+6 Use the graph of the function f(x) to locate the local extrema and identify the intervals where the function is concave up
and concave down.
Find the extreme values of the function and where they occur. 245) 245)
238) y 238) 1047
A) The maximum is 10 at x = -2. B) The minimum is 0 at x = 1. 5
C) The maximum is 10 at x = 2. D) The minimum is 10 at x = 0.
Solve the problem. T PN
239) At noon, ship A was 15 nautical miles due north of ship B. Ship A was sailing south at 15 knots 239)
(nautical miles per hour; a nautical mile is 2000 yards) and continued to do so all day. Ship B was =
sailing east at 6 knots and continued to do so all day. The visibility was 5 nautical miles. Did the
ships ever sight each other?
A) Yes. They were within 3 nautical miles of each other. -1
B) No. The closest they ever got to each other was 6.6 nautical miles. A) Local at x = 3; local atx =-3; concave up on (0, -3) and (3, =); concave
C) Yes. They were within 4 nautical miles of each other. down on (-3, 3)
D) No. The closest they ever got to each other was 5.6 nautical miles. B) Local at x=3;local r atx =-3; concave down on (0, =); concave up on (==
,0)
Use differentiation to determine whether the integral formula is correct. C) Local at x = 3; local at x =-3; concave up on (0, -3) and (3, =); concave
240) f 36(9x +3)3dx = (9x +3)4 + C 240) downon (-3,3)
D) Local at x = 3; local at x = -3 ; concave up on (0, «); concave down on (-=
A) Yes B) No ,0)
Find the absolute extreme values of each function on the interval. L'Hopital's rule does not help with the given limit. Find the limit some other way.
=6-5x2 -
241) y=6-5x2 on[-3,4] 241) 246) lim SEX 246)
‘A) Maximum = (0, 5); minimum = (4, -86) B) Maximum = (0, 12); minimum = (4, -39) x—0 €SCX
C) Maximum = (0, 6); minimum = (4, -74) D) Maximum = (0, 30); minimum = (-3, -39) A1l B)0 Q) = D) -1
Solve the problem.
242) Find the optimum number of batches (to the nearest whole number) of an item that should be 242)
produced annually (in order to minimize cost) if 280,000 units are to be made, it costs $3 to store a
unit for one year, and it costs $360 to set up the factory to produce each batch.
A) 36 batches B) 26 batches C) 24 batches D) 34 batches
Solve the initial value problem.
203) B _4-3/4, y(1) =5 243)
dx 7
A)y=dxl/44+1 B)y=16x1/4+80
Qy=16x1/4-11 D)y=-Sx7/4-1L
4 4
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Find the derivative at each critical point and determine the local extreme values. Find the derivative at each critical point and determine the local extreme values.
27) y= [P =346, x=1 247) 251) y =x(1 -x2) 251)
-x2+9x-6, x>1 - A) B)
Critical Pt.|derivative |Extremum|Value Critical Pt.|derivative |Extremum|Value
A) B) x=-0.58 |0 local max |-0.77 0 local max (-0.77
Critical Pt.|derivative |Extremum|Value Critical Pt.|derivative |[Extremum|Value x=058 |0 local min | 0.38 0 local min | 0.38
~3 33 ~ 3 3
X=7 0 local max 7~ X=-7 |0 local max [~ ) D)
Critical Pt.|derivative |Extremum|Value Critical Pt.|derivative |[Extremum|Value
x=1 defined |local mi x=1 defined [local mi x=-0.58 [0 local max | 0.38 x=0.58 [0 local max | 0.38
ndetined flocalmin undetined flocal min x=058 [0 local min |-0.77 x=-058 |0 local min |-0.38
x=- 2 0 local max 57
-2 defined [local max |2 2
x= 2 undefined local max Give an appropriate answer.
o D) 252) Find the value or values of  that satisfy “5 12 _ ¢(0) for the function f(x) =x2 +3x + Sonthe  252)
Critical Pt.|derivative |Extremum|Value Critical Pt.|derivative |Extremum|Value .
- - - = interval [-3, -2].
X==5 |0 local min [~ X==7 |0 local max [~ A-2 B-25 Q)-3,-2 D)o,-2
2 2°2 2
X=1 |undefined [local max |2 *=1 |undefined [local min L'Hopital's rule does not help with the given limit. Find the limit some other way.
NECE ocal max |57 253) lim 7_“"” 253)
9 N E 2 3 X AXE9
X== 0 local min [—
2 4 A)0 B)4 Q)= D)2
Use a computer algebra system (CAS) to solve the given initial value problem. Plot the zeros of the given polynomial on the number line together with the zeros of the first derivative.
248) y/ =10x2 sin x, y(0) =1 248) 254) y = (x - 5)(x +4)2 254)
A)y =-10(x2 - 2) cos x +20x sin x - 19 B) y = -10x sin x cos x +10sin2 x +10x2 +1
C)y =-10x cos x + 10 sin x +1 D)y =-10cos x2 + 11 14-12-10-8 -6 4 2.0 2 4 6 8 10
A) B)
Identify the function's extreme values in the given domain, and say where they are assumed. Tell which of the extreme
values, if any, are absolute. - e
_14-12-10 -8 -6 4 - -14-12-10 -8 -6 -4 -2 46 81
249) f(x) =x2 - 6%, ~x <x<6 249) 14-12-10-8 6 4 2 0 2 4 6 8 10
A) Local and absolute minimum: (3, -9); Local and absolute maximum: (6, 0) Q) D)
B) Local minimum: (3, -9); Local and absolute maximum: (6, 0)
-14-12-10-8 -6 -4 2 0 2 4 6 8 10 -14-12-10-8 -6 -4 2 0 2 4 6 8 10
C) Local minimum: (6, 0); Local and absolute maximum: (3, -9)
D) Local and absolute minimum: (3, -9); Local maximum: (6, 0)
Solve the initial value problem.
Use 1'Hopital's Rule to evaluate the limit. d2r 4 d
sin (5x) . . 255) —=—; =4, r(1)=5 255)
250) f(x) =———=; limit f(x) 250) a2 87 dtft=1
sinx " y0 e

Al
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A)r:%+6t+13

C)r:%+6t—3

B) r=2t+6t+13
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Solve the problem.

256) A rectangular field is to be enclosed on four sides with a fence. Fencing costs$5 per foot for two 256)
opposite sides, and $7 per foot for the other two sides. Find the dimensions of the field of area880

£t2 that would be the cheapest to enclose.
A) 35.1 ft@ $5 by 25.1 ft @ $7
C) 25.1 ft @ $5 by 35.1 ft @ $7

B) 41.5 ft @ $5 by 21.2 ft @ $7
D) 21.2 ft @ $5 by 41.5 ft @ $7

Use Newton's method to estimate the requested solution of the equation. Start with given value of x and then give x as
the estimated solution.

257) x4 - 6x + 3 = 0; x( = 2; Find the right-hand solution. 257)
A) 1.604 B) 1.600 Q) 1.607 D) 1.602

Use 1'Hopital's Rule to evaluate the limit.

Answer each question appropriately.

262) Suppose the velocity of a body moving along the s-axis is % =9.8t-4. 262)
Find the body's displacement over the time interval from t = 3 to t = 7 given thats = 8 when t = 0.
A) 180 B)4 Q) 39.2 D) 212
Solve the problem.
263) A window is in the form of a rectangle surmounted by a semicircle. The rectangle is of clear glass,  263)

whereas the semicircle is of tinted glass that transmits only one-fourth as much light per unit area
as clear glass does. The total perimeter is fixed. Find the proportions of the window that will admit
the most light. Neglect the thickness of the frame.

258) lim <053x-1 258)
x—=0 X
3 .9 9
A0 B3 a3 D)--

Solve the problem.

259) How close does the curve y =A/x come to the point {% 0}? (Hint: If you minimize the square of the ~ 259)

distance, you can avoid square roots.)

A) The distance is minimized when x :L;; the minimum distance iﬂ% units.
. I 1 . N 29
B) The distance is minimized when x = - rd the minimum distance is = units.
. P 5 . . .8
Q) The distance is minimized when x = 3 the minimum distance is 3 units.

D) The distance is minimized when x :]—63; the minimum distance is 4 % units.

Find the absolute extreme values of each function on the interval.

260) y=-x2+7x-120on [4,3] 260)

A) Maximum value is% atx :%; minimum value isOat3andOatx=4
N .97 7 .

B) Maximum value is * atx :E; minimum value isOat3 and Oatx =4
N 1 9. .. .

C) Maximum value is 7 atx =—; minimum value is0at3 and 0 at x =4

D) Maximum value is% atx :%; minimum value is 0 at3 and 0 atx =4

L'Hopital's rule does not help with the given limit. Find the limit some other way.

261) lim XSO 261)
x—0 €OSX

A) -1 B) 0 Q1 D) =
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width _ 16
height ~ 4 +3x

width _ 16
height ~ 8 +x

width _ 16
height ~ 8 +3n

width 4
height ~ 8 +3x

B) D)

Using the derivative of f(x) given below, determine the critical points of f(x).

264) 7(x) = (x - 9)2(x +7)
A)-9,0,7

264)

B)-7,9 C)-9,-7,9 D)-9,7

Graph the function, then find the extreme values of the function on the interval and indicate where they occur.

265) y = |x-1| +|x+4| onthei

nterval -5 <x <5 265)

Absolute minimum is:

on the interval [-1, 4]
74

Absolute minimum is: 5 on the interval [-4, 1]

D)

75

Find the most general antiderivative.

266)

266) f Ay, dy
3y
2 1 1
A)=y3/2 4164y + C B) —Afy - —=+C
gy ey Vol
0232 -16fy +C D) 232 +obafy
Find the derivative at each critical point and determine the local extreme values.
e LB g
267) y=] 4 2047 - 267)
x3 - 6x2 + 8x, x>1
A) B)
Critical Pt.|derivative |Extremum|Value Critical Pt.|derivative |[Extremum|Value
x=-1 0 local max |4 0 local max |4
x=315 |0 local min |-3.08 lundefined |local max |-3.08
Q)
Critical Pt.|derivative |Extremum|Value Critical Pt.|derivative |[Extremum|Value
x=-1 undefined [local min |4 x=-1 0 local min |4
x=315 |0 local max |-3.08 x=315 |0 local max |-3.08




Find the location of the indicated absolute extremum for the function.

Graph the function, then find the extreme values of the function on the interval and indicate where they occur.

268) Maximum 268) 270) y = |x-2| -|x-5| on the interval 2 <x <7 270)
8(x)
b4 B2 X
A) No maximum B)x=0 Qx=3 D)x=5
Solve the problem.
269) The 10 ft wall shown here stands 33 feet from the building. Find the length of the shortest straight 269)
beam that will reach to the side of the building from the ground outside the wall.
Beam Building
Absolute maximum is: 4 on the interval [5, 7); absolute minimum is: -2 on the interval (-2, 2]
e 33 —3
A) 56.7 B) 58.7 C)57.7 D) 43
77 78
1) Find the function with the given derivative whose graph passes through the point P.
272) £(x) = x2 +2, P(3,41) 272)
x3
A) f(x) =x3 +2x2 +26 B) f(x) === +2x + 26
3
Q) f(x) =x3+2x+8 D) () = 5= +2x
L'Hopital's rule does not help with the given limit. Find the limit some other way.
73 tim €8 273)
6—n/2- -
A)0 B) -1 a1 D) =
Solve the problem.
274) A carpenter is building a rectangular room with a fixed perimeter of 580 ft. What are the 274)
dimensions of the largest room that can be built? What is its area?
A) 145 ft by 435 ft; 63,075 f2 B) 290 ft by 290 ft; 84,100 t2
Q) 145 ft by 145 ft; 21,025 ft2 D) 58 ft by 522ft; 30,276 ft2
y: L Use I'Hopital's Rule to evaluate the limit.
N 275) £(x) =——; limit () 275)
.......... SINXT x=0
.......... A)1 B)% Q) -1 D)0
...... Find the extreme values of the function and where they occur.
B D /A 276) y = (x-1)2/3 276)
------------------- A) The maximum value is 0 at x = -1. B) The minimum value is 0 at x = -1
......... B R
........ R 1 C) There are no definable extrema. D) The minimum value is 0 at x = 1.
......... N
_________ Iy Answer each question appropriately.
-------------------- 277) How many curves y = f(x) have the following properties? 277)
......... a0
. d2y
Absolute maximum is: 3 on the interval [5, 7); absolute minimum is: -2 on the interval (-2, 3] L 10x
d
Solve the initial value problem. ii. The graph passes through the point (0,3) and has a horizontal tangent at that point.
dy 1 A)0 B) Infinitely man o1 D)2
271) =L =——=+8, y(1)=1 271 y many
) RN y(1) )
1 Use I'Hopital's Rule to evaluate the limit.
A)y=a/x+8x-8 B)y=—=+8x-8 x2-5x+6
Jx 278) lim == 278)
-1 b4 X3 XT
Q) y="alx+8x-=L D)y =A/x +8x+10
Y C 4 A6 B)-2 on D)1

79

Find the largest open interval where the function is changing as requested.

279) Increasing y=7x-5 279)

A) (-5,7) B) (-, 7) Q) (-2, =) D) (-5, =)

80




Use Newton's method to estimate the requested solution of the equation. Start with given value of xg and then give x as

Solve the problem.

the estimated solution. 286) Find the number of units that must be produced and sold in order to yield the maximum profit, 286)
280) 3x2 +2x-1=0; x( = 1; Find the right-hand solution. 280) given the following equations for revenue and cost:
=4
A) 050 B) 033 0385 D) 0.35 )
qx)=0.001x2 + 1.2x + 10.
Find the absolute extreme values of each function on the interval. A) 2800 units B) 5200 units Q) 2600 units D) 1400 units
281) f(x) =2x-3;-2=<x<4 281)
N N L . Find a value of a so that f is continuous at c, or indicate this is impossible.
A) Maximum is 5 at x = -2; minimum value is - 1 at x =4 2.5 o
x2+5,  x<
B) Maximum is 11 at x = -4; minimum value is - 7 at x =2 287) f(x) = A X=0; c=0 287)
C) Maximum value is 5 at x = 4; minimum value is - 7 at x = -2 Ax-1)+1, x>0
D) Maximum is 11 at x =4; minimum value is - 1 atx =-2 A)5 B) Impossible Q) -4 D) -5
Find the most general antiderivative. Find the largest open interval where the function is changing as requested.
ENSEV N 282) 288) Decreasing y :1—2 +7 288)
x
A) (7, =) B) (-7,7) Q) (-7,0) D) (0, =)
Solve the problem.
289) A long strip of sheet metal 12 inches wide is to be made into a small trough by turning up two sides  289)
at right angles to the base. If the trough is to have maximum capacity, how many inches should be
turned each side?
Solve the problem. urme »u];o“ cachside inch
269) 109~ + 2x - 14is continuousanf, ] an iferentibleon 3,8, Then, accorcing tothe Mean 269 A3 inches B) 6 inches o
Value Theorem, there is at least one point c in (4, 8) at which C) 4inches D) 4 inches on one side, 5 inches on the other
A)f(0)=38 B)f(c)=6 Q) f(c) =38 D) f(c)=6 Find the extreme values of the function and where they occur.
=x3-
Use differentiation to determine whether the integral formula is correct. 290) y =x3 -12x+2 290)
) (7x + 6)-1 A) Local maximum at (2, -14), local minimum at (-2, 18).
284) f (7x+6)2dx =~ 7 +C 284) B) Local maximum at (0, 0).
A) Yes B) No C) Local maximum at (-2, 18), local minimum at (2, ~14).
D) None
Answer each question appropriately.
285) Find the standard equation for the position s of a body moving with a constant acceleration a along ~ 285) Use I'Hopital's Rule to evaluate the limit.
a coordinate line. The following properties are known: 1) fim 8x2-5x+3 201)
a2s x— 12x2+3x +11
i —=a,
5=
dt PSES B1 02 D)-2
ds 2 3 3
ii. 2 =vo when t=0, and
jii. s = so when t=0, Use I'Hopital's rule to find the limit.
where t is time, s is the initial position, and vy is the initial velocity. 292) lim _xr7 292)
2 x— 7x2 +8x - 8
a
A)s=——-vot- B)s=at? + vot +
PR ot+s0 At B2 Qo e
2 2
C);,iJ,gO D)s:%+v0t+s{)
81 82
Solve the problem. Find a value of a so that f is continuous at ¢, or indicate this is impossible.
293) Given the velocity and initial position of a body moving along a coordinate line at time t, find the ~ 293) x4 L
body's position at time t. 297) f(x) =4 -5 Ix + 4l 297)
v=-19t+7,5(0)=8 a, x=-4;c=-4
A)s—- %lz $7t-8 B)s—-192 +7t+8 A) Impossible B) 4 Q-4 D) -5
Solve th blem.
Os=-2247t+8 D)s=2247t-8 olve the problem
2 2 298) Suppose that c(x) =4x3 - 30x2 + 9875x is the cost of manufacturing x items. Find a production level ~ 298)
that will minimize the average cost of making x items.
Find the extreme values of the function and where they occur. A) 94 items
294) y =x3-3x2 +5x-6 294) B) There is not a production level that will minimize average cost.
A) The minimum is 2 at x = 1. B) The maximum is 2 at x = 1. ©) =79 items
C) The maximum is 2 at x = 2. D) None D) 9875 items
Find the most general antiderivative. 299) At about what velocity do you enter the water if you jump from a 15 meter liff? (Use 299)
295) f (6x3 + 7x +3)dx 295) g=9.8m/sec2)
A) -8. B) 17 ) =17 E D)2 E
A)6xd £ 732 +3x+ C B) 18x4 + 14x2 + 3x + C ) -8.5 m/sec ) 17 m/sec C) -17 m/sec ) 2 m/sec
. 7 ) Find the largest open interval where the function is changing as requested.
0l 2x **" +3x+C D)18x2+7+C 300) Decreasing f(x) = ~A/x + 3 300)
A) (-3, =) B) (-, -3) Q) (3, =) D) (-=,3)
Find the derivative at each critical point and determine the local extreme values.
8-x x<0 Use differentiation to determine whether the integral formula is correct.
296) y 4 296)
8+7x-x2, x=0 301)fxsinxdx:—xcosx+sinx+c 301)
A) s
Critical Pt|derivative Value A) Yes B)No
=0 s .
X undefined (local min Find the absolute extreme values of each function on the interval.
3
x=2 o Jocal max |23 302) F(x) = A/x; -3=x=8 302)
2 4 A) Maximum = (-8, 2), and Minimum = (0, 0)
B) B) Maximum = (8, 2), and Minimum = (-8, -2)
Critical Pt.|derivative |Extremum|Value C) Maximum = (0, 0), and Minimum = (8, 2)
x=8 d d |local min D) Maximum = (8, 2), and Minimum = (0, 0)
1
x=0 o local max 87 Solve the problem.
303) At about what velocity do you enter the water is you jump from a 15 meter cliff? (Use g=9.8m/  303)
o o sec?)
Critical Pt.|derivative |E: Value
0 A) 17 m/sec B) 2m/sec C) -17 m/sec D) -8.5m/sec
x= X .
undefined [local min
7 81 Use l']-l/(;pital's rule to find the limit.
X== 0 local max [— i
2 4 304) fim SO 304)
x—( tan8x
D)
Critical Pt|derivative |Extremum|Value A)% B)% o0 D) _%
x=0 undefined [local min |~
=2 b local max |- 7
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Solve the problem.

312) The positions of two particles on the s-axis ares| = sin t and sp = sin{t + |, with s1 and s in meters ~312)
305) A company is constructing an open-top, square-based, rectangular metal tank that will have a 305) 4
volume of 41 ft3. What dimensions yield the minimum surface area? Round to the nearest tenth, if and t in seconds.
necessary.
A) 43 ftby 4.3 ft. by 22t B)5 ftby5 ft. by 1.7 ft At whatlnme(s) in t!;e interval 0 < t = 27 do the particles mee;? 4
C) 9.1 ftby 9.1 ft. by 0.5 ft D) 3.4 ft by 3.4 ft. by 3.4 ft A) t:En and t :“En B) t:‘gn andt:?n
Find the curve y = f(x) in the xy-plane that has the given properties. Ot :%n and t = %,[ D) t=mand t =2t
2
306) % = 24x and the graph of y passes through the point (0,1) and has a horizontal tangent there. 306)
x Find an antiderivative of the given function.
Ay=12x3+1 B)y=12x2+1 Qy=43-1 D)y=43+1 313) 3 cos 5x 313)
Solve the problem. ) 2 sinsx B) 3 sin 5x C) - 15 sin 5x D) sin 5x
5
307) Given the velocity and initial position of a body moving along a coordinate line at time t, find the 307)
body's position at time t. Find the most general antiderivative.
v=-5t+3,5(0) =15
5 314) f (-2 cos t)dt 314)
A)s=—t2+3t+15 B)s=-5t2 +3t+15 . -
s ) ,_‘2t+c B)f%“‘w Q) -2sint+C D) -2 cost+C
Qs=22+3t-15 D)s:%t2+3t—15 s
Use the i /mini finder on a lcul to determine the approximate location of all local extrema.
Find an antiderivative of the given function. 315) f(x) = 0.1x3 -15x2 + 8x - 10 315)
308) x=3 + ﬁ 308) A) Approximate local minimum at -99.733; approximate local maximum at -0.267
x B) Approximate local maximum at 0.267; approximate local minimum at 99.733
L, Lap L,Lap L Lan L Lan . . ) .
A)-—+ox B) -——+ox Q) -—5 +ox D) -— +—x C) Approximate local maximum at -99.733; approximate local minimum at -0.267
3x3 3 23 3 22 3 3x2 3
D) Approximate local minimum at 0.267; approximate local maximum at 99.733
Use differentiation to determine Wheﬂm{ (hfzmtelg)ral formula is correct. Find the location of the indicated absolute extremum for the function.
309) [ sec(2x-1) tan (2x - 1)dx el ¢ 309) 316) Minimum 316)
A)No B) Yes L
Find the most general antiderivative.
1 1
3 f A 5L
10) [x5 X! 10} dx 310)
5 -1 x6 x
_5x4 _5x5 = X X
A) -5x4 -5x5 +C B)4X4 3 10+C
1 x6 1 1 x4 1 P EEEEEENN X
Q) -—-—+C ) —-—+——+C
5x6 6 10x 6x6 4 100
Solve the problem.
311) A rocket lifts off the surface of Earth with a constant acceleration of 30 m /sec2. How fast will the 311)
rocket be going 2.5 minutes later?
A) -4500 m/sec B) 2250 m/sec C) 4500 m/sec D) 3375 m/sec
A)x=3 B)x=-3 Q) x=-5 D)x=5
85 86
Use l'l'{c\pi!al's rule to find the limit. Find the location of the indicated absolute extremum for the function.
in 67 324) Maxi 24,
317) lim S000 317) ) Maximum %24
8—0 - hix)
A)0 B) = a1 D) -2
Find the function with the given derivative whose graph passes through the point P.
318) (1) = sec2t - 4, P(0, 0) 318)
A)r(t) =secttan t-4t-1 B) r(t) =sect-4t-4
Q) r(t) = tan t - 4t D) r(t) =sect-t-6 Ter ? 1 x
Use I'Hopital's rule to find the limit.
319) lim 2=3¢88 319)
9—0 sindd
3
A) B)— Qo0 D)1
4 Ax=1 B)x=-4 C) No maximum D)x=4
Answer each question appropriately. Find an antiderivative of the given function.
320) Suppose the velocity of a body moving along the s-axis is % =9.8t-3. 320) 325) x6 - i{) 325)
N R
Find the body's displacement over the time interval from t =2 to t = 6 given that s=s) when t=0. P o 7,1 o 1 o 1
A)-22 B) 132.8 6x5 7 5x5 7 77 6 6x5
C) 144.8 D) Not enough information is given.
. X Solve the problem.
Determine whether the function satisfies the hypotheses of the Mean Value Theorem for the given interval. 326) Given the velocity and initial position of a body moving along a coordinate line at time t, find the  326)
321) s(t) =t -1, [-13] 321) body's position at time t.
A) No B) Yes o8 sinﬂ, s2)=2
xn
Solve the initial value problem. 4t 4t
ds b A) s=-2cos— + 82134 B)s=2cos— +4
322) =~ =cost-sint, §—|=4 322) £l 7
dt 2 4t 4t
A)s=sint+cost+3 B)s=2sint+2 ©'s=-2cos=+3.3073 D)s=-2cos "7 +4
C)s=sint+cost+5 D)s=sint-cost+3
Find the absolute extreme values of each function on the interval.
323) £ =2x +5,-32x23 323)

A) Maximum = (3, 7); and minimum = (-3, 3)
B) Maximum= -3, - 3) and minimum =
C) Maximum (-3, - 3) and minimum = (3, 3)

D) Maximum = (3, - 3) and minimum = (-3, 3)

87

88




Graph the function, then find the extreme values of the function on the interval and indicate where they occur.

327) y = |x+3| +|x-2| on the interval = < x < =
A)
- 10

Absolute minimum is: 4 on the interval (-4, 1]

327)

Absolute minimum is: 5 on the interval (-3, 2]

Determine the location of each local extremum of the function.

4
328) (0 =2 - 33+ 124 6x+2 328)
A) Local maximum at -1; local minimum at 3
B) Local maximum at 2; local minima at -1 and 3
C) Local maxima at -1 and 3; local minimum at 2
D) Local maxima at 1 and -3; local minimum at 2
Solve the problem.
329) An object is dropped from 6 ft above the surface of the moon. How long will it take the object to hit ~ 329)
the surface of the moon if d2s/dt2 = -5.2 ft/sec2?
A) 2.31 sec B) 1.07 sec C) 1.52 sec D) 0.58 sec
89 90
Use the finder on a hi Icul tod ine the app location of all local extrema. Solve the problem.
330) £(x) = 0.01x5 - x4 +x3 + 8x2 - 7x + 58 330) 336) Suppose c(x) = x3 - 22x2 +20,000x is the cost of manufacturing x items. Find a production level 336)
A) Approximate local maxima at ~1.765 and 2.338; approximate local minima at 0.496 and 79.283 that will minimize the average cost of making x items.
B) Approximate local maxima at -1.861 and 2.247; approximate local minimum at 0.423 A) 10 items B) 13 items O 12 items D) 11 items
C) Approximate local maxima at ~1.825 and 2.296; approximate local minima at 0.474 and 79.156 Find the most general antiderivative.
D) Approximate local maxima at -1.861 and 2.247; approximate local minima at 0.423 and 79.192 ¢
337) f 1082 + |t 337)
Find the function with the given derivative whose graph passes through the point P. 10 1 ] " 2
331) Y(0) = 8 - csc26, l‘{%,o} 331) A) ?t3+t+c B) 20t+Z+C Q) 30(3+Et2+C D)Tﬁ*?*C
A) r(8) =86 - cotd - 2 -2 B) (0) = 80 + cot) - 2 - 1 Find the derivative at each critical point and determine the local extreme values.
C) 1(6) =86 - cotd - 2 + 2 D) r(0) =86 + cotd - 2m + 1 338) y :sz 338)
Find an antiderivative of the given function. A) Critical Pt |derivative |E Val
332) 8'\/; +5 332) ritical Pt.|derivative |Extremum M alue
NI3245 B) 8x3/2 + 5x 08x3/2+5 D) 2:3/2 4 5% x=1 |ndefined min
64 16384
Find the absolute extreme values of each function on the interval. x=% [0 local max Fﬁ
. g 7
333) () = Sm[x 7} J0zx= 2 333) B
1 5 Critical Pt.|derivative Value
A) Maximum value of 1 at x = —m; minimum value of -1 at x = =, . 0
3 3 0 min
x=0
B) Maximum value of 1 at x = %J[; minimum value of -1 at x = 3
2 -1 0 min 0
©) Maximum value of 1 at x = Zt; minimum value of -1 at x x=16
- — 0 mini ’ _ _ 64 16384
D) Maximum value of 1 at x = 0; minimum value of -1 atx = X = 5 0 local max ﬂ
Find the function with the given derivative whose graph passes through the point P. 0
334) Z(x) Lo P(-4,4) 334) Critical Pt.|derivative |Extremum|Value
> P-4,
X
64 16384
X=— 0 local max |[———/5
Agh=-L2- B B g) = L +x2+2 5 125
X 4 X 4
D)
1 49 1 49
Qg =—+x2- D) g0 =~ +x2-7~ Critical Pt.|derivative |Extremum|Value
. 0
=0 0 min
Using the derivative of f(x) given below, determine the intervals on which f(x) is increasing or decreasing. o
335) /() =(3-x)4-x) 335) x=16 undefined [min
A) Decreasing on (3, 4); increasing on (-, 3) u (4, =)
B) Decreasing on (-=, 3); increasing on (4, =) = %4 o local max 1?;54 5

C) Decreasing on (-, -3) u (-4, =); increasing on (-3, -4)

D) Decreasing on (-, 3) u (4, =); increasing on (3, 4)
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Find the function with the given derivative whose graph passes through the point P.

339) ¥(0) = csc 6 cot 6 - 3, 1{%,0} 339)

9
A) 1(6) = ~csc 0 - 30 B) 1(6) = ~csc0 - lT

D)r(e):—csc6—30+%+ 2

©)1(0) = csc 0 -30 +%+ 2
Find the largest open interval where the function is changing as requested.

340) Increasing f(x) :%xz - %x 340)

A) (-, @) B) (-1,1) Q) (-, -1) D) (1, )

Solve the problem.
341) A highway must be constructed to connect town A with town B. There is an existing roadway thai  341)
can be upgraded 25 miles North of the line connecting the two towns. The cost of upgrading the
existing roadway is $200,000 per mile, whereas the cost of constructing new a new highway is
$300,000 per mile. Find the combination of upgrading and new construction that minimizes the
cost of connecting the two towns. Clearly define the location of the new highway.

old road

25 miles 1

Find an antiderivative of the given function.

344) - % csc2 ;

X 8 X X
A) d ot X B -8 2 X ot X
) cot ) = cse2 = cot
O-L ot D)4 cot>
49 7 7
Solve the problem.

345) Suppose a business can sell x gadgets for p = 250 - 0.01x dollars apiece, and it costs the business
c(x) = 1000 + 25x dollars to produce the x gadgets. Determine the production level and cost per

gadget required to maximize profit.
A) 111 gadgets at $248.89 each
©) 10,000 gadgets at $150.00 cach

B) 11,250 gadgets at $137.50 each
D) 13,750 gadgets at $112.50 each
Find the curve y = f(x) in the xy-plane that has the given properties.
346) f(x) has a slope at each point given by -iz and passes through the poin{%, 14J
x

1 3 1 2
A)y=—+9 B)y=-2+9 Qy=-—+1 D)y==+9
Jy=1+ )y 3" y=-3* )y=3+

Use differentiation to determine whether the integral formula is correct.

2 1
wn [—2ax=-—1_ic
47)f(x+5)3 R

344)

345)

346)

347)

A 200 miles A) No B) Yes
A) Construct new road from town A to the 100 mile mark on the old road. From that point,
construct new road directly to town B.
B) Construct 67.08 miles of new road and upgrade 155.28 miles of existing road. From each of the
two towns, construct 33.54 miles of new road (on a diagonal) to the old road. Upgrade the
middle 155.28 miles of existing road.
C) From town A, construct 25 miles of new road to the old road. Upgrade the old road for 20C
miles, then construct 25 miles directly to town B.
D) Construct a new road (200 miles) directly from town A to town B.
Find the extreme values of the function and where they occur.
1
342) y=—— 342)
Y x2+1 —
A) The maximum value is 1 at x = 0.5, the minimum value is -1 at x = 0.5.
B) The minimum value is -1 at x = 0.5.
C) The maximum value is 1 at x = 0.5.
D) The maximum value is 1 at x = 0.
Solve the problem.
343) On our moon, the acceleration of gravity is 1.6 m/sec2. If a rock is dropped into a crevasse, how 343)
fast will it be going just before it hits bottom 45 seconds later?
A) 72 m/sec B) -72 m/sec C) 3240 m/sec D) -36 m/sec
93 94
Answer Key
Solve the problem. Testname: 155CH4

348) Supertankers off-load oil at a docking facility shore point5 mi offshore. The nearest refinery is§ mi ~ 348)
east of the docking facility. A pipeline must be constructed connecting the docking facility with the
refinery. The pipeline costs $300,000 per mile if constructed underwater and $200,000 per mile if
over land.

Docking Facility

\
S
A
n

5 mi

. Shore

r
1
1
1
|
|
!
1
|
1
N

A B Refinery

—— 8mi —
Locate point B to minimize the cost of construction.

A) Point B is 4.47 miles from Point A.
C) Point B is 2.73 miles from Point A.

B) Point B is 4.41 miles from Point A.

D) Point B is 1.72 miles from Point A.

349) A private shipping company will accept a box for domestic shipment only if the sum of its length ~ 349)
and girth (distance around) does not exceed 90 in. Suppose you want to mail a box with square
sides so that its dimensions are h by h by w and it's girth is 2h + 2w. What dimensions will give the
box its largest volume?
A) 30in. x 15 in. x 30 in.
Q) 15in. x 15 in. x 75 in.

B) 20 in. x 20 in. x 15 in.
D) 15 in. x 15 in. x 30 in.

Find the largest open interval where the function is changing as requested.
350) Increasing f(x) =2 - 2x +1 350)
A) (0, ) B) (-, 1) Q) (-2, 0) D) (1, =)

Give an appropriate answer.

(b) - f(a)

351) Find the value or values of  that satisfy {2212 _ (0 or the function (x) = x +Zon the 3s1)

interval [3, 9].

A) -34/3,33 B) 3/3 Q0,33 D)3,9
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5 A
ID: TCALCIIW 4.8.4-1
Diff: 0 Page Ref: 308-315
Objective: (4.8) Choose Graph of Initial Value Problem

6 D
ID: TCALC11W 4.4.5-1
Diff: 0 Page Ref: 268-275
Objective: (4.4) Graph y Given Signs of y' and y"

D

ID: TCALC11W 4.1.3-1

Diff: 0 Page Ref: 245-253

Objective: (4.1) Match Graph with Table of Values for f'(x)

) C
ID: TCALCIIW 4.4.4-6
Diff: 0 Page Ref: 268-275
Objective: (4.4) Graph y Given Graphs of y' and y"

) D
ID: TCALC11W 4.4.3-2
Diff: 0 Page Ref: 268-275
Objective: (4.4) Sketch General Graph of f(x) Given ()

10) D

ID: TCALCI1W 4.1.1-5

Diff: 0 Page Ref: 245-253

Objective: (4.1) Determine if Graph Exhibits Absolute Extrema
11) C

ID: TCALCIIW 4.1.1-1

Diff: 0 Page Ref: 245-253

Objective: (4.1) Determine if Graph Exhibits Absolute Extrema

96




Answer Key
Testname: 155CH4

) A
ID: TCALCI1W 4.4.4-5
Diff: 0 Page Ref: 268-275
Objective: (4.4) Graph y Given Graphs of y' and y"

3) B
ID: TCALCIIW 4.4.5-2
Diff: 0 Page Ref: 268-275
Objective: (4.4) Graph y Given Signs of y' and y"

14) C
ID: TCALCHIW 4.4.4-4
Diff: 0 Page Ref: 268

Objective: (4.4) Graph y Given Graphs of y' and y"

5) D
ID: TCALC11W 4.1.1-2
Diff: 0 Page Ref: 245-253
Objective: (4.1) Determine if Graph Exhibits Absolute Extrema

) A

ID: TCALC11W 4.1.1-3

Diff: 0 Page Ref: 245-253

Objective: (4.1) Determine if Graph Exhibits Absolute Extrema
17) B
ID: TCALC1IW 4.1.3-2
Diff: 0 Page Ref: 245-253
Objective: (4.1) Match Graph with Table of Values for f'(x)

) C
ID: TCALCIIW 4.4.4-2
Diff: 0 Page Ref: 268-275
Objective: (4.4) Graph y Given Graphs of y' and y"

) C
ID: TCALC11W 4.1.1-4
Diff: 0 Page Ref: 245-253
Objective: (4.1) Determine if Graph Exhibits Absolute Extrema

Answer Key

Test

22)

23)

24)

name: 155CH4

xp=1
x1 =0.7837
x2 =0.7602
x3 = 0.7596
ID: TCALC11W 4.7.3-4
Diff: 0 Page Ref: 300-306
Objective: (4.7) sTech: Newton's Method

Two such functions are f(x) = % and g(x) :LZ'
x

ID: TCALCIIW 4.6.6-5
Diff: 0 Page Ref: 293-298
Objective: (4.6) sKnow Concepts L'Hopital's Rule

fx)
h

Since £7/(x) = iz >0 for all x > 0, then the function is everywhere concave up.
x

ID: TCALC11W 4.4.7-6
Diff: 0 Page Ref: 268-275

Objective: (4.4) Know Concepts: Concavity and Curve Sketching

) D ) 25) f(x) =x4 -5, f'(x) =4x3
ID: TCALC11W 4.1.3-3
Diff: 0 Page Ref: 245-253 X =-1
Objective: (4.1) Match Graph with Table of Values for f(x)
s 1=x x4-5 3x4+5
) D n+1=Xn~ =
ID: TCALCIIW 4.4.4-2 S
Diff: 0 Page Ref: 268-275
Objective: (4.4) Graph y Given Graphs of y' and y" therefore xp = -2.0000
ID: TCALC1IW 4.7.2-9
Diff: 0 Page Ref: 300-306
Obiective: (4.7) «Use Newton's Method 1T
26) relative minimum
ID: TCALCI1W 4.8.11-8
Diff: 0 Page Ref: 308-315
Objective: (4.8) Multi-Part Questions: Applications of Derivatives
97 98
Answer Key Answer Key
Testname: 155CH4 Testname: 155CH4
27) f(x) =3x4 - 6x2 +2,f(x) = 12x3 - 12x 29) a).
Loy
axhex2 o2 %
Xn+1=Xn = 37 tl
12x ) - 12x 4T /
1st zero 2nd zero 3rd zero 4th zero V‘-
x0=-15 X0= 05 X0 =05 x0=15

X1=-13361  x1=-0.6528  x;=0.6528  x1=1.3361
X2 =-12686  xp=-0.6501  xp=0.6501  xp=1.2686
X3=-12563  x3=-0.6501  x3=06501  x3=1.2563

ID: TCALC11W 4.7.
Diff: 0 Page Ref: 300-306
Objective: (4.7) sTech: Newton's Method

28)

1234567891 x

Using the graph, students should estimate the limit to be 1.

Using I'Hopital's rule:

the limit leads to the indeterminate form 0 so let f(x) =~/x1/X and take logarithms of both sides

_Inafx

X

InA/x
x

In () = (1/x) Ina/x

lim Infx) = lim =
X —>x X > >

differentiate

im QAN - (/24
X > 1

- lim L =

= m g =0

So lim xX1/X = lim elnf(x) =¢0 =1

X = X =
ID: TCALC11W 4.6.5-6

Diff: 0 Page Ref: 293-298

Objective: (4.6) Find Limit with L'Hopital's Rule and Graph

99

30)

Solid line: (x); dashed line: '(x)
b). See figure above. (x) = 0 at x =0.4323 and x =1.3200.

Critical points of f(x) are(0.4323, 3.8297) and (1.3200, 2.6040).

¢).#(x) is defined on the entire interval.
d). Endpoints are (-0.5, -0.1875) and (1.8, 4.4976).

e). Absolute minimum: (-0.5, -0.1875); absolute maximum (1.8, 4.4976).

ID: TCALC11W 4.1.10-1
Diff: 0 Page Ref: 245-253

Objective: (4.1) sTech: Graph and Find Extrema of Function (Multi-Part)

Yes. The value of g/ at x = ~c is also zero since odd functions are symmetric with respect to the origin

ID: TCALCIIW 4.1.8-5
Diff: 0 Page Ref: 245-253
Objective: (4.1) sKnow Concepts: Extreme Values

100




Answer Key
Testname: 155CH4

31) Answers will vary. A general shape is indicated below:

)

ID: TCALC11W 4.4.7-3

Diff: 0 Page Ref: 268-275

Objective: (4.4) sKnow Concepts: Concavity and Curve Sketching
32

At the critical point f/ = 0.This puts x1 and all later approximations out at ~e or e.

ID: TCALC11W 4.7.5-3

Diff: 0 Page Ref: 300-306

Objective: (4.7) sKnow Concepts: Newton's Method

33) False. The function has a non-removable discontinuity at x = 0. The mean value theorem does not apply
ID: TCALC11W 4.2.9-3

Diff: 0 Page Ref: 256-261

Objective: (4.2) Know Concepts: Mean Value Theorem

Answer Key
Testname: 155CH4

35) If x, y represent the legs of the triangle, thenx2 +y2 =152.
Solving for y, y =225 -x2

A(x) = xy =x\225 - x2

Solving A'(x) =0, x = #

2
Substitute and solve for y: (175“5) +y2=225;y :# L x=y.

ID: TCALC11W 4.5.1-3
Diff: 0 Page Ref: 279-286
Objective: (4.5) Solve Apps: Geometry

’\&—Zx,x<0

36) (@) P(x)= N ;no.
2% x>0
Afx
(b) Local minimum value is 0 at x = 0.
() Local maximum value is 3 at x =

(d) Absolute maximum value is 3;
Absolute minimum value does not exist
because f(x) approaches -« as x —> * o
ID: TCALCI1W 4.8.11-1
Diff: 0 Page Ref: 308-315
Objective: (4.8) Multi-Part Questions: Applications of Derivatives

34) Choice (a) is correct. L'Hopital's rule can be applied to  lim X; 24 since it corresponds to the indeterminate form%.
x—>-2 x% -
Choice (b) is incorrect because (-2)2 = 4 not -4.
ID: TCALCI1W 4.6.6-3
Diff: 0 Page Ref: 293-298
Objective: (4.6) Know Concepts L'Hopital's Rule
101 102
Answer Key Answer Key
Testname: 155CH4 Testname: 155CH4
37) f() =2x4 +3x-6=0,f(x)=8x3 +3 41) f(x) =5x5 -2x -4, f/(x) =25x4 -2
Right-hand solution: x1=1
5x5 -2x-4 _20x5+4
M=l MITNTTE ) 5l 2
4 - 4
Xn +1=Xn - w = 6X3 +6 therefore x = 1.0435
8x9 +3 8x7 +3 " -
ID: TCALC11W 4.7.2-5
therefore xp = 1.0909 Diff: 0 Page Ref: 300-306
Objective: (4.7) Use Newton's Method 11
Left-hand solution: 1) a).
x1=-15 y
a1 =X 2x4 +3x-6 _6x4+6
NN sd34s
therefore xp = -1.5156 ;
ID: TCALC11W 4.7.2-6 §
Diff: 0 Page Ref: 300-306 1
Objective: (4.7) sUse Newton's Method IT )
m T = Im —=2an m = hm =4. opital's Rule does not aj to either limit. either -
38) fim £~ lim 2-2and lim 29 = lim 244 L'Hopital's Rule d pply to either limit. Neith
x=0 80 x>0 1 x—=0 80 x=p x+1 1 .
limit is an indeterminate form. N 1
ID: TCALC11W 4.6.6-8 x
Diff: 0 Page Ref: 293-298 -1

Objective: (4.6) Know Concepts L'Hopital's Rule

39) (a) The only critical point in the interval (0, =) at x = 12.2. The minimum value of P(x) is 48.9897949 at x = 12.2.
(b) The smallest possible perimeter of the rectangle is 48.9897949 units and it occurs at x = 12.2, which makes the
rectangle a 12.2 by 12.2 square.
ID: TCALC11W 4.1.8-3
Diff: 0 Page Ref: 245-253
Objective: (4.1) *Know Concepts: Extreme Values

4

e

i). W(x) = #(x) + g (x) . The signs of the terms are (+) + (-), therefore h’(x) may be positive or negative. Without more
information, we cannot determine where h(x) is increasing or decreasing.

ii). /(x) = P(x)g(x) + f(x)g(x) . The signs of the terms are (+)(+) + (+)(-) , therefore{(x) may be positive or negative.
Without more information, we cannot determine where j(x) is increasing or decreasing.

iii). K'(x) = (9f) - (X)((X). The signs of the terms arew =(-). The ‘]‘f“’fie“f%% is continuous and
X

differentiable for all x, and K/(x) is everywhere negative. So, according to the first derivative test, k(x)is everywhere

decreasing.

iv). p60) = (g0 ([f0]8()=1)(¢/ () ). The signs of the factors are (+)(+)(-) = (-). The function [f(x)]8(%) is everywhere
continuous and differentiable, and p’(x) is everywhere negative. So, according to the first derivative test, p’(x) is
everywhere decreasing.

v). 7 (x) = £ (g(x))g/ (x). The signs of the factors are (+)(-) = (-). The function (fo g)(x) is everywhere continuous and
differentiable, and /() is everywhere negative. So, according to the first derivative test, r(x) is everywhere decreasing.
ID: TCALCI1W 4. 2

Diff: 0 Page Ref: 263-267

Objective: (4.3) sKnow Concepts: First Derivative Test

103

Solid line: (x); dashed line: £'(x)
b). See figure above. f'(x) = 0 at x = 4.0468 and x = 2.4798.
Critical points of f(x) are(4.0468, 3.7903) and (2.4798, 4.0743).
¢). #(x) is undefined at the endpoint x = 0.
d). Endpoints are (0, 0) and (2, 5.6050).
€). Absolute minimum: (0, 0); absolute maximum (27, 5.6050).
ID: TCALCI1W 4.1.10-2
Diff:0  Page Ref: 245-253
Objective: (4.1) «Tech: Graph and Find Extrema of Function (Multi-Part)

4

)

We calculate (x) = 3tpgp2 - 4tp3, and find that the only critical point is
P = 2p0. A5 () <0 for p>pg and () > 0 for p < p, the absolute maximum of c(x) occurs at p = ~po.

ID: TCALCIIW 4.54-5
Diff: 0 Page Ref: 279-286
Objective: (4.5) +Know Concepts: Extrema/Optimization




Answer Key
Testname: 155CH4

44) Find the root of f(x) = ~0.030613 + 0.373t2 - 2.16t + 15.1 - 3.4.

£ (x) = -0.0918t2 + 0.746t - 2.16

x1=7
f(7) -0.0306(7)3 +0.373(7)2 - 2.16(7) + 8.1
X7 =7 - =7- =-5.40
2 77) -0.0918(7)2 + 0.746(7) - 2.16
£(-5.40) -0.0306(-5.40)3 + 0.373(-5.40)2 - 2.16(-5.40) + 8.1

x3=-5.40 - 540~ -5.40- =-4.79

-0.0918(-5.40)2 + 0.746(-5.40) - 2.16

The useful working time is t = -4.79 hours.
ID: TCALCI11W 4.7.4-2
Diff: 0 Page Ref: 300-306

Objective: (4.7) sSolve Apps: Use Newton's Method

45) The curves cross at x =1.39.
ID: TCALC11W 4.7.3-1
Diff: 0 Page Ref: 300-306

Answer Key
Testname: 155CH4

47)

//

=2

Using the graph, students should estimate the limit to be -1.

Using 'Hopital's rule:
. cosx-1 . -sinx
lim ———= lim ——
x—=0eX-x-1 x—0eX-1

Objective: (4.7) +Tech: Newton's Method = lim ZSOSX _ _Tl -
Do
46) The function f(x) is continuous on the open interval (-=, 0). Also, f(x) approaches - as x approaches -z, and f(x) X0 e
approaches = as x approaches 0 from the left. Since f(x) is continuous and changes sign along the interval, it must have ID: TCALCIIW 4.65-3
at least one root on the interval. Diff:0 Page Ref: 293-298
Objective: (4.6) «Find Limit with L'Hopital's Rule and Graph
The first derivative of £x)is /() = 3x2 = =, which is everywhere positive on (-, 0). Thus, (x) has a single root on (- 48) ) =3x2 +4x -5, () = 6x + 4
x
,0). Right-hand solution:
ID: TCALC11W 4.2.4-1
Diff: 0 Page Ref: 256-261 x1=05
Objective: (4.2) »Show That Function Exhibits a Single Root on Interval 3x2 +4x-5 3x2+5
Xn+1=Xn-—F—Qp— =
6x +4 6x +4
therefore xp = 0.8214
Left-hand solution:
X1 =-2
s g 3P AX=5 3245
e N S
therefore xp =-2.1250
ID: TCALC11W 4.7.2-1
Diff: 0 Page Ref: 300-306
Objective: (4.7) Use Newton's Method IT
105 106
Answer Key Answer Key

Testname: 155CH4

49) Answers will vary. A general shape is indicated below:

flx)

ID: TCALC11W 4.
Diff: 0 Page Ref: 268-275
Objective: (4.4) Know Concepts: Concavity and Curve Sketching,

50) The derivative of the function is f(x) = 1 -iz, which is positive for all x > 1. By the first derivative test, the function is
B

increasing at c = 6.
ID: TCALC11W 4. 1

Diff: 0 Page Ref: 263-267

Objective: (4.3) xKnow Concepts: First Derivative Test

51) (a). Moving towards to origin on (1, 2) and (5.7, 7); moving away from the origin on (0, 1), (2, 5.7), and (7, 10)
(b). Velocity is zero at the extrema. These occur at t= 1 sec and t = 5.7 sec.
(). Acceleration is zero at the inflection points. These occur at t=2.3 sec, t ~ 4 sec, t= 5.1 sec, t = 7 sec, and t = 8.5 sec.
(d). Acceleration is positive where f(t) is concave up and negative where it is concave down. Acceleration is positive on
(2.3,4), (5.1,7), and (8.5, 10). Acceleration is negative on (0, 2.3), (4, 5.1), and (7, 8.5).
ID: TCALC11W 4.4.7-8
Diff: 0 Page Ref: 268-275
Objective: (4.4) -Know Concepts: Concavity and Curve Sketching

52) f(x) =2sin x - 4x + 5
f(x) =2 cos x-4

x1=15

Xna1= 2x cos x -2sinx -5
2cosx -4

therefore xp must be 1.75783963

ID: TCALC11W 4.7.2-7

Diff: 0 Page Ref: 300-306

Objective: (4.7) sUse Newton's Method 1T

107

Testname: 155CH4

) : L 32 ) s ) .
53) L'Hopital's Rule cannot be applied to  lim ;x A;X because it corresponds tozTOS which is not an indeterminate
X—>-2 - -
form.
ID: TCALC11W 4.6.6-10
Diff: 0 Page Ref: 293-298

Obiective: (4.6) sKnow Concepts L'Hopital's Rule

54) f(x) =x4-3x3-3x2-3x+4, f'(x) =4x3 -9x2 - 6x -3

xi73x373xi73xn+4
Xn+1 =Xn =

3 4.2
4xj -9x ~6xp-3

Left-hand solution Right-hand solution

x0=1 X0 =35

x1 =0.7143 X1 = 4.0856
xp = 0.6657 x2 =3

X3 = 0.6641 X3 =3.

ID: TCALC11W 4.7.3-2
Diff: 0 Page Ref: 300-306
Objective: (4.7) «Tech: Newton's Method

55) (i) The roots of the function y =3x3 - 3x - 1 can be calculated by using Newton's method. Resulting in three roots:
-0.743275, -0.39485248, and 1.13725448.

(i) The x-coordinate of the intersection of y =x3 and y=3x + 1 is the root of y =3x3 - 3x - 1: 0.743275.
(iii) The curve y =x3 - 3x crosses the horizontal line y = 1 at the solution of y = 3x3 - 3x - 1 which is the same as the
functions in part (i) and (ii).

(iv) The values of x where the derivative of g(x) equals zero are the same as the functions in part (i) and (i)
ID: TCALC11W 4.7.5-1
Diff: 0 Page Ref: 300-306
Objective: (4.7) sKnow Concepts: Newton's Method
56) Yes, the Mean Value Theorem implies that the runner attained a speed of 12.5 mph, which was her average speed
throughout the marathon.
ID: TCALC11W 4.2.8-3
Diff: 0 Page Ref: 256-261
Objective: (4.2) sSolve Apps: The Mean Value Theorem

108




Answer Key
Testname: 155CH4

xo=1
x|=1-a

x2 =(1-a)2
><3:[Ifa):1X

[xns1] =[ (1 -+

asn= oz, |xn| = =
ID: TCALC11W 4.7.5-4
Diff: 0 Page Ref: 300-306

Objective: (4.7) *Know Concepts: Newton's Method

109

Answer Key
Testname: 155CH4

58)

1 x
Using the graph, students should find the limit to be .

Using I'Hopital's rule:
the limit leads to the indeterminate form = - = so combine the fractions and apply 1'Hopital's rule:

fim L Ly Alxosinx

x —0 SInx ’\& x =0 ’\/;Sinx

Clim U -cosx
x =0 (1/24/x) sin x +/x cos x

-l 172'\/;cosx

T =0 SinX+2xcos x

ID: TCALCHIW 4.6.5-7
Diff: 0 Page Ref: 293-298
Objective: (4.6) +Find Limit with L'Hopital's Rule and Graph

110

Answer Key
Testname: 155CH4

59) The zeros of y/ = 0 and y”” = 0 are extrema and points of inflection, respectively. Inflection at x = 5, local maximum at x
=0, local minimum at x = 10.

y=6x-20
M
~
B y=x3-15x2
yF=3x2 - 30x
ID: TCALCI1W 4.4.6-2
Diff: 0 Page Ref: 268-275

Objective: (4.4) »Analyze and Sketch Curve

111

Answer Key
Testname: 155CH4

60)

1 L/
1 x
Using the graph, students should estimate the limit to be 1.

Using I'Hopital's rule:
the limit leads to the indeterminate form 00 so let f(x) =x\/X and take logarithms of both sides
lnf(x):'\/;lnx = In x

1/

Inx o
lim Infe) = lim ==
x =0+ x—0+ 1/l *
- lim X differentiate

)0t -1/2x3/2

= lim -2x =0
x =0+

So lim xAX = lim elnf() =¢0 =1

x =0+ x =0+
ID: TCALC11W 4.6.5-4
Diff: 0 Page Ref: 293-298
Objective: (4.6) »Find Limit with L'Hopital's Rule and Graph
61) (a) No
(b) No
(c) No

(d) Minimum: 0 at x = = 4 and x = 0; local maximum: 24.6336115 at x = + 2.30940108
ID: TCALCI1W 4.1.8-2

Diff: 0 Page Ref: 245-253

Objective: (4.1) sKnow Concepts: Extreme Values

112




Answer Key
Testname: 155CH4

62) f(x) =4x-2x2 +3, f'(x) =4 - 4x
Right-hand solution:

x1=15
4x-2x2+3 _ -2x2-3
X LN ST T T T A

therefore xp = 3.7500
Left-hand solution:

x1 =-1

N o Axoax243 2-3
n 15N TS e

therefore xp = -0.6250

ID: TCALC11W 4.7.2-10

Diff: 0 Page Ref: 300-306

Objective: (4.7) sUse Newton's Method 11

Answer Key
Testname: 155CH4

65)

1 2 3 4 x
Using the graph, students should estimate the limit to be approximately 3.4.

Using 'Hopital's rule:
lim xafx-2a[x+2x-4 _ lim AlX+ (x/24[X) = (1/a[x) +2
x—2 x-2 x—2 1

«/5+(2/2«/§)]-(1/ﬁ>+2:ﬁ+2

ID: TCALCIIW 4.6.5-1
Diff: 0 Page Ref: 293-298

13 =0.9191 c ) : )
10783 Objective: (4.6) «Find Limit with L'Hopital's Rule and Graph
14 =-1.
e eALCi 4752 66) The function £(0) is continuous on the open interval (0, x). Also, r(6) approaches = as 0 approaches 0 from the right,
it 0 Page Ref. 300-306 and 1(6) approaches — as 6 approaches « from the left. Since r(8) is continuous and changes sign along the interval, it
Objective: (4.7) *Tech: Newton's Method must have atleast one root on the interval.
64) Yes. The value of f’at x = -c must also be zero since even functions are symmetrical with respect to the y-axis. 2
ID: TCALC11W 4.1.8-4 The first derivative of r(0) is '(6) = -4 csc2 6 - —, which is everywhere negative on (0, ). Thus, r() has a single root
3 y 5 g
Diff: 0 Page Ref: 245-253 o
Objective: (4.1) -Know Concepts: Extreme Values on (0, x).
ID: TCALCI1W 4.2.4-2
Diff: 0 Page Ref: 256-261
Objective: (4.2) *Show That Function Exhibits a Single Root on Interval
67) The average rate of temperature change is -2 F/sec during the 26 seconds. Therefore, the Mean Value Theorem
implies that at sometime during this time period, the temperature was changing at a rate of %Q F/sec.
ID: TCALCI1W 4.2.8-1
Diff: 0 Page Ref: 256-261
Objective: (4.2) sSolve Apps: The Mean Value Theorem
113 114
Answer Key Answer Key
Testname: 155CH4 Testname: 155CH4
68) £ { -8, x=8 69) If he asks for a delivery every x days, then he must order (px) to have enough material for that delivery cycle. The
-N8-x  x<8 average amount in storage is approximately one-half of the delivery amount, 0[%. Thus, the cost of delivery and
1 8 storage for each cycle is approximately
2fx-8" "7
£/(x) = 1 Cost per cycle = delivery costs + storage costs
,  x<8
2:}8 -x
Cost per cycle =d + p2x .X
Let xg = h. Then,
x1=h- Nh-8 h-2(h-8)=16-h We compute the average daily cost c(x) by dividing the cost per cycle by the number of days x in the cycle.
1
2a/h-8
i -
xg=16-h+ E=UOTN 46111 o g)=h
BN We find the critical points by determining where the derivative is equal to zero.
d
Mx)= -2 L P
Likewise, let xq = - h. Then, W =-Tgry =0
“ :.miﬂgl*h —_h+28+h)=16+h
2+/8 +h
x2:16+h-7“1“1h>'3:1e+h-2(h+s):-h =
—— Therefore, an absolute minimum occurs at 4 [—— days.
2.J(16+h)-8 P
ID: TCALCIW 4.7.5-5 ID: TCALCIIW 4.5.5-1
Diff: 0 Page Ref: 300-306 Diff: 0 Page Ref: 279-286
Objective: (4.7) *Know Concepts: Newton's Method Objective: (4.5) «Solve Apps: Extrema/Optimization
70) y/ = - esc2(x) + ZT\Ecsc(x)cot(x) = csc(x){z’;/3 cot(x) - csc(x)} =0= {L\Sﬁcot(x) - csc(x)} =0=1- ZT'\/ECOS(X) =0=
cos(x) - =X 2
24/3 3
3
ID: TCALC1IW 4.5.4-2
Diff: 0 Page Ref: 279-286
Objective: (4.5) *Know Concepts: Extrema/Optimization
71) Yes. Since cos x =0 at all points of 7 + kn, if you choosing your starting value too large or too small, it will converge tc
P y 8 Y 8 8 8
a different solution.
ID: TCALC1IW 4.7.5-2
Diff: 0 Page Ref: 300-306
Objective: (4.7) *Know Concepts: Newton's Method
72) lim (800 = lim (x-3)2-2/(x=3)2 =
x> x>
ID: TCALC1IW 4.6.6-7
Diff: 0 Page Ref: 293-298
Objective: (4.6) sKnow Concepts L'Hopital's Rule
115 116




Answer Key
Testname: 155CH4

73)

Using the graph, students should estimate the limit to be 0.

Using I'Hopital's rule:
. X . 1
lim —= lim —— =
x—x 2X  x =0 In2.2%
ID: TCALC11W 4.6.5-5
Diff: 0 Page Ref: 293-298
Objective: (4.6) +Find Limit with L'Hopital's Rule and Graph

74) Yes. The derivative is cubic: 4ax3 + 3bx2 + 2cx + d. The derivative approaches — as x approaches -« and it
approaches « as x approaches «. By the Intermediate Value Theorem, f/(x) must equal zero at at least one point on the
interval - < X < .

ID: TCALC11W 4.1.8-7

Answer Key
Testname: 155CH4

78) Choice (a) is incorrect. L'Hopital's rule cannot be applied to lim —<= because it corresponds m% which is not an
x—4 x< -4

indeterminate form. Choice (b) is correct.

ID: TCALCI1W 4.6.6-2

Diff: 0 Page Ref: 293-298

Objective: (4.6) *Know Concepts L'Hopital's Rule

79) L'HOpital's Rule cannot be applied to lim %})’(") because it corresponds to % which is not an indeterminate
x—>on €
form.
ID: TCALC11W 4.6.6-1
Diff: 0 Page Ref: 293-298

Objective: (4.6) Know Concepts L'Hopital's Rule
80) The graph will be a straight line. Since y”” = 0, this means there is no change iny’, which is the slope of y. A constant
slope implies a straight line.
ID: TCALC11W 4.4.7-4
Diff: 0 Page Ref: 268-275
Objective: (4.4) Know Concepts: Concavity and Curve Sketching

81) (a) h(x)=~[144 - 12xin.
(b) V()= éxZ«/ 144 - 12x in.

(¢) Maximum volume is 30.72+/28.8 = 164.861 in.3 when x = 9.6.
ID: TCALC11W 4.8.11-4

Diff: 0 Page Ref: 245-253 Diff: 0 Page Ref: 308-315

Objective: (4.1) ~Know Concepts: Extreme Values Objective: (4.8) Multi-Part Questions: Applications of Derivatives
75) Yes. the function is a flat line f(x) = C. One may say that every value of x is a critical point since critical points are by 82) x2 =1.0000

definition points where f/(x) = 0. But none of these points correspond to extreme values. ID: TCALC1IW 4.7.2-3

ID: TCALCI1W 4.1.8-6 Diff: 0 Page Ref: 300-306

Diff: 0 Page Ref: 245-253 Objective: (4.7) Use Newton's Method I

Objective: (4.1) Know Concepts: Extreme Values
76) This example does not contradict Rolle's Theorem because the function f is not continuous on the closed interval [0, 1]

In particular, f is not continuous at the right end point x = 1.

ID: TCALC11W 4.2.9-1

Diff: 0 Page Ref: 256-261

Objective: (4.2) sKnow Concepts: Mean Value Theorem
77) f(x) = -3x3 -2x-1,£(x) = -9(x2) - 2

X1 =-05

s 1= 3x3-2x-1 _-6x3+1

pexpo—xomaxol _coerl
n T 92 -2 -9x2-2

therefore xp = -0.4118

ID: TCALC11W 4.7.2-4

Diff: 0 Page Ref: 300-306

Objective: (4.7) sUse Newton's Method 11

117 118
Answer Key Answer Key

Testname: 155CH4

89 @) (-, 21,12, %)

2
©) [-5.2]
(©

L1 | I/ I\Ij 1
[-5, 51 by [-3, 2]

NG

T3

@) ¢

ID: TCALCIIW 4.8.11-2
Diff: 0 Page Ref: 308-315
Objective: (4.8) Multi-Part Questions: Applications of Derivatives

84)

-1

Using the graph, students should estimate the limit to be 0.

Using I'Hopital's rule:
. 1-cosx . sin x
lim ————= lim ——
x—0 X x—0 1
sin 0 0
L )
1 1
ID: TCALCIIW 4,
Diff: 0 Page Ref: 293-298
Obiective: (4.6) «Find Limit with L'Hopital's Rule and Graph

85) Yes, all antiderivatives of g/ are of the form G(t) = -4t + C, where is is a constant. The only such function to satisfy the
initial condition g(0) = -5 is g(t) = -4t - 5.
ID: TCALCI1W 4.2.9-2
Diff: 0 Page Ref: 256-261
Objective: (4.2) +Know Concepts: Mean Value Theorem

119

Testname: 155CH4

86) (a) v(t) = -2t sin(mt2)
(b) a(t) = -27 sin(7tt2) - 4m2t2cos(rTt2)
(0 1<t<al2,AB<t<2,A5<t<Af6,Af7 <t<AfB.
(d) -8n2 = -78.957
ID: TCALC1IW 4.8.11-3
Diff: 0 Page Ref: 308-315
Objective: (4.8) Multi-Part Questions: Applications of Derivatives

87) f(x) =x4 -2, f'(x) =4x3

x4-2 3x4+2
43 3

therefore xp = 1.2500

ID: TCALC11W 4.7.2-8

Diff: 0 Page Ref: 300-306
Objective: (4.7) sUse Newton's Method IT

88) The zeros of y/ = 0 and y”/ = 0 are extrema and points of inflection, respectively. Inflection atx = %, local maximum at

x=0, local minimum at x =2,
5

¥ = 5xd - 16x3 =

2N
y=x5-ax*-200 3! = 203 - 482

ID: TCALC11W 4.4.6-1

Diff: 0 Page Ref: 268-275

Objective: (4.4) »Analyze and Sketch Curve
89) 4 solutions

ID: TCALCI1W 4.7.3-3

Diff: 0 Page Ref: 300-306

Objective: (4.7) «Tech: Newton's Method

120




Answer Key
Testname: 155CH4

2
90) Notice that g/(x) = —b3ﬁ is positive for all values of x. Therefore g is increasing everywhere.
(b2 +(a +x)2)

ID: TCALC11W 4.5.4-4
Diff: 0 Page Ref: 279-286
Objective: (4.5) *Know Concepts: Extrema/Optimization

9

e

L'Hopital's Rule cannot be applied to lim l“f;‘x because it corresponds to% which is not an indeterminate form.
x—=0

ID: TCALCI1W 4.6.6-9

Diff: 0 Page Ref: 293-298

Objective: (4.6) Know Concepts L'Hopital's Rule

92) f(x) =-3x2 - 2x + 5, (x) = -6x - 2
Right-hand solution:

x1=0.5
-3x2-2x+5  -3x2-5
TN T TS T T k-2

therefore xp = 1.1500
Left-hand solution:

x]1=-2

oy, 25 B2 -5
T TR T -2

therefore xp = -1.7000

ID: TCALC11W 4.7.2-2

Diff: 0 Page Ref: 300-306

Objective: (4.7) sUse Newton's Method 1T

93) (a) No, since #/(x) = %(x -8)-1/3, which is undefined at x =8.

(b) The derivative is defined and nonzero for all x = 8.

(c) No, f(x) need not have a global maximum because its domain is all real numbers. Any restriction of f to a closed
interval of the form [a, b] would have both a maximum value and a minimum value on the interval.

(d) The answers are the same as (a) and (b) with 8 replaced by c.

ID: TCALC11W 4.1.8-1

Diff: 0 Page Ref: 245-253

Objective: (4.1) *Know Concepts: Extreme Values

Answer Key
Testname: 155CH4

94) Find the root of f(x) = C(x) - R(x) =299 +30x5/8 - 4x.

?(x) =§x—3/8 i

X1 =370

£370) _ 300 299 +30.3705/8-4(370)

x2 =370 - 7670y~ =384.04

7 70-3/8 -4
5
370

.384.045/8-.
(38404) o000 299 +30.384.045/5-458404) _ oo,

7384.04) D5.a84.0473/8 -4

X3 =384.04 -

The break-even point is x = 383.94 tools.
ID: TCALCI1W 4.7.4-1
Diff: 0 Page Ref: 300-306
Objective: (4.7) sSolve Apps: Use Newton's Method
a: both y/ and y” are undefined.
by =0andy” >0
cy>0andy’=0

y =0andy”’ =0

>0andy’ =0

d:

ey
fy=0andy” <0
gy

I

9!

g

<0andy” =0

D: TCALCI11W 4.4.7-7

Diff: 0 Page Ref: 268-275

Objective: (4.4) sKnow Concepts: Concavity and Curve Sketching
96) lim ()8 = lim (x-3)2/(x-3)2-¢

x—3 x—3

ID: TCALCI1W 4.6.6-6

Diff: 0 Page Ref: 293-298

Objective: (4.6) Know Concepts L'Hopital's Rule

97) (a) A =20+ 20h;V=20h+10h2
) L tt/min

© % £2/min

ID: TCALCI1W 4.8.11-5
Diff: 0 Page Ref: 308-315
Objective: (4.8) Multi-Part Questions: Applications of Derivatives
98) As the trucker's average speed was 78 mph, the Mean Value Theorem implies that the trucker must have been going
that speed at least once during the trip.
ID: TCALCI1W 4.2.8-2
Diff: 0 Page Ref: 256-261
Objective: (4.2) »Solve Apps: The Mean Value Theorem

121 122
Answer Key Answer Key
Testname: 155CH4 Testname: 155CH4
99) The curve can have 0 or 2 inflection points. The second derivative is quadratic, y”” = 12ax2 + 6bx + 2c, and quadratics 09 Cc
may have 0, 1, or 2 roots, depending on the value of the discriminant. If36b2 - 96ac < 0, then y*/ has no real roots and '[f”f:; ALCL 'P“ 4'?’ '; '308 s
s 10 i i ints. 2_ - " . . . . iff: age Ref: 308-315
y has no inflection points. If 36b2 - 96ac = 0, then y ”/ has exactly one real root and y has a single inflection point. Objective: (4.8) Find Antiderivative
Finally, if 36b2 - 96ac > 0, then y” has two real roots and y has exactly two inflection points.
ID: TCALC1IW 4.4.7-5 110) ﬁ)_ TCALCIW 44.1-1
Diff: 0 Page Ref: 268-275 b ;f} o v R f’ 265275
Objective: (4.4) Know Concepts: Concavity and Curve Sketching o ae Rel 208°275 ) ) L
Objective: (4.4) Identify Inflection Points and Local Extrema Given Graph
100) Yes. The point x = c is either a local maximum, a local minimum, or an inflection point. But, since f”(x) > 0 for all x in
the domain, there are no inflection points and the curve is everywhere concave up and thus cannot have a local 1) 53 TCALCITW 4.64-2
maximum. Hence, there is a local minimum at x = c. it 0 Page Ref. 203208
ID: TCALC11W 4.4.7-1 olb v (4 6;;* 18(.3 . Exiens
i 0 Page Ref. 268-275 jective: (4.6) Find Continuous Extension
Objective: (4.4) Know Concepts: Concavity and Curve Sketching 112) B
. ID: TCALCI1W 4.8.7-4
101) Two such functions are f(x) = 42+ 4and g(x) =x2 + 1. Diff: 0 Page Ref: 308-315
[D: TCALCIIW 4.6.6-4 Objective: (4.8) Solve Apps: Particle Kinematics [
Diff: 0 Page Ref: 293-298
Objective: (4.6) sKnow Concepts L'Hopital's Rule 113) C
ID: TCALCIIW 4.8.9-3
102) D ; Diff: 0 Page Ref: 308-315
ID: TCALCI1IW 4.3.5-4 Objective: (4.8) +Know Concepts: Antiderivatives
Diff: 0 Page Ref: 263-267
Objective: (4.3) Find Location of Local Extrema 114) C
ID: TCALC1IW 4.8.5-10
103) B : Diff: 0 Page Ref: 308-315
[D: TCALCIIW 4.8.11-7 Objective: (4.8) Solve Initial Value Problem
Diff: 0 Page Ref: 308-315
Objective: (4.8) Multi-Part Questions: Applications of Derivatives 15 A
ID: TCALC1IW 4.8.1-8
e Diff: 0 Page Ref: 308-315
ID: TCALCI1W 4.89-1 Objective: (4.8) Find Antiderivative
Diff: 0 Page Ref: 308-315
Objective: (4.8) sKnow Concepts: Antiderivatives 116) A
ID: TCALC1IW 4.5.1-1
105) C Diff: 0 Page Ref: 279-286
ID: TCALCIIW 44.24 Objective: (4.5) Solve Apps: Geometry
Diff: 0 Page Ref: 268-275
Objective: (4.4) Sketch Graph, Identify Extrema, Inflection Points 117) A
ID: TCALCHIW 45.1-2
106) C . Diff: 0 Page Ref: 279-286
ID: TCALCIIW 4.6.1-8 Obijective: (4.5) Solve Apps: Geometry
Diff: 0 Page Ref: 293-298
Objective: (4.6) Use L'Hopital's Rule to Find Limit 118) D
ID: TCALCIIW 4.6.4-3
107) B Diff: 0 Page Ref: 293-298
ID: TCALCI1W 4.5.2-2 Objective: (4.6) Find Continuous Extension
Diff: 0 Page Ref: 279-286
Objective: (4.5) Solve Apps: Physical Applications 119) B
ID: TCALC1IW 4.4.1-4
08D Diff: 0 Page Ref: 268-275
ID: TCALCIIW 45.4-3 Objective: (4.4) Identify Inflection Points and Local Extrema Given Graph
Diff: 0 Page Ref: 279-286

Objective: (4.5) *Know Concepts: Extrema/Optimization

123

124




Answer Key
Testname: 155CH4

120) D
ID: TCALC1IW 4.7.1-4

Diff: 0 Page Ref: 300-306
Objective: (4.7) Use Newton's Method 1
121) C
ID: TCALC11W 4.4.2-5
Diff: 0 Page Ref: 268-275
Objective: (4.4) Sketch Graph, Identify Extrema, Inflection Points

122) B
1D:

Diff: 0 1 256-261

Objective: (4.2) Find All Functions with Indicated Derivative
123) A

ID: TCALCI1W 4.6.1-3

Diff: 0 Page Ref: 293-298

Objective: (4.6) Use L'Hopital's Rule to Find Limit I

124) C
ID: TCALC11W 4.5.2-3

Diff: 0 Page Ref: 279-286
Objective: (4.5) Solve Apps: Physical Applications
125) C
ID: TCALCI1W 4.5.3-4
Diff: 0 Page Ref: 279-286
Objective: (4.5) Solve Apps: Business and Economics
126) C
ID: TCALC11W 4.4.2-7
Diff: 0 Page Ref: 268-275
Objective: (4.4) Sketch Graph, Identify Extrema, Inflection Points

127) A
ID: TCALCI1W 4.1.9-3

Diff: 0 Page Ref: 245-253
Objective: (4.1) Tech: Graph and Find Extrema of Absolute Value Function

128) A
ID: TCALC11W 4.1.2-7

Diff: 0 Page Ref: 245-253

Objective: (4.1) Find Absolute Extremum from Graph
129) D

ID: TCALCIIW 4.1.5-6

Diff: 0 Page Ref: 245-253

Objective: (4.1) Find Values and Locations of Extrema
130) A

ID: TCALC1IW 4.8.3-3

Diff: 0 Page Ref: 308-315

Objective: (4.8) Check Antiderivative Formula (Y/N)

125

Answer Key
Testname: 155CH4

131)

C

ID: TCALCTIW 4.1.4-4

Diff: 0 Page Ref: 245-253

Objective: (4.1) Find Absolute Extrema on Interval

132) A

ID: TCALCIIW 43.2-2
Diff: 0 Page Ref: 263-267
Objective: (4.3) Analyze f(x) Given f (x): Determine Monotonic Intervals

133) A

ID: TCALC11W 4.1.2-9
Diff: 0 Page Ref: 245-253
Objective: (4.1) Find Absolute Extremum from Graph

134) A

ID: TCALCI1W 4.8.3-9
Diff: 0 Page Ref: 308-315
Objective: (4.8) Check Antiderivative Formula (Y /N)

135) D

ID: TCALCI1W 4.3.6-2
Diff: 0 Page Ref: 263-267
Objective: (4.3) Find Location of Extreme Values on Half-Open Interval

136) C

ID: TCALCI11W 4.5.1-4
Diff: 0 Page Ref: 279-286
Objective: (4.5) Solve Apps: Geometry

137) C

ID: TCALCI1W 4.3.5-3
Diff: 0 Page Ref: 263-267
Objective: (4.3) Find Location of Local Extrema

138) B

ID: TCALCI1W 4.2.5-2
Diff: 0 Page Ref: 256-261
Objective: (4.2) Find All Functions with Indicated Derivative

139) B

ID: TCALCI1W 4.8.1-4
Diff: 0 Page Ref: 308-315
Objective: (4.8) Find Antiderivative

140) B

ID: TCALCIIW 4.8.8-2
Diff: 0 Page Ref: 308-315
Objective: (4.8) Solve Apps: Particle Kinematics II

141) A

ID: TCALCIIW 43.1-1
Diff: 0 Page Ref: 263-267
Objective: (4.3) Analyze f(x) Given f (x): Find Critical Points

126

Answer Key
Testname: 155CH4

142) A

ID: TCALC11W 4.3.4-10

Diff: 0 Page Ref: 263-267

Objective: (4.3) Find Monotonic Intervals of f(x)
143) B

ID: TCALCIIW 4.4.2-2

Diff: 0 Page Ref: 268-275

Objective: (4.4) Sketch Graph, Identify Extrema, Inflection Points

) B
ID: TCALCIIW 4.1.7-4
Diff: 0 Page Ref: 245-253
Objective: (4.1) Solve Apps: Extreme Values

us)C
ID: TCALC11W 4.8.10-2
Diff: 0 Page Ref: 308-315

Objective: (4.8) Tech: Solve Initial Value Problem
146) B

ID: TCALCIIW 4.1.7-9

Diff: 0 Page Ref: 245-253

Objective: (4.1) Solve Apps: Extreme Values
147) C

ID: TCALC1IW 4.6.4-6

Diff: 0 Page Ref: 293-298

Objective: (4.6) Find Continuous Extension
148) A

ID: TCALCIIW 4.8.7-2

Diff: 0 Page Ref: 308-315

Objective: (4.8) Solve Apps: Particle Kinematics I

149) B
ID: TCALCI1W 4.5.2-5

Diff: 0 Page Ref: 279-286
Objective: (4.5) Solve Apps: Physical Applications
150) C
ID: TCALCI1W 4.8.2-10
Diff: 0 Page Ref: 308-315
Objective: (4.8) Find Indefinite Integral

151) B
I

TCALCIIW 4.6.1-5
Diff: 0 Page Ref: 293-298
Objective: (4.6) Use L'Hopital's Rule to Find Limit I
152) C
ID: TCALCIIW 4.1.7-7
Diff: 0 Page Ref: 245-253
Objective: (4.1) Solve Apps: Extreme Values

127

Answer Key
Testname: 155CH4

153) A

ID: TCALC11W 4.2.5-3
Diff: 0 Page Ref: 256-261
Objective: (4.2) Find All Functions with Indicated Derivative

D

ID: TCALCIIW 4.3.4-4

Diff: 0 Page Ref: 263-267

Objective: (4.3) Find Monotonic Intervals of (x)

155) A

ID: TCALCI1W 4.2.2-1
Diff: 0 Page Ref: 256-261
Objective: (4.2) Determine if Function Satisfies Hypothesis of Mean Value Theorem

156) B

ID: TCALC11W 4.8.2-8
Diff: 0 Page Ref: 308-315
Objective: (4.8) Find Indefinite Integral

157) C

ID: TCALCIIW 43.3-2
Diff: 0 Page Ref: 263-267
Objective: (4.3) Analyze f(x) Given f(x): Locate Relative Extrema

158) B

ID: TCALCIIW 4.1.6-1
Diff: 0 Page Ref: 245-253
Objective: (4.1) Find Critical Points and Local Extreme Values

159) D

ID: TCALCI1W 4.6.4-7
Diff: 0 Page Ref: 293-298
Objective: (4.6) Find Continuous Extension

160) B

ID: TCALCI1W 4.2.5-7
Diff: 0 Page Ref: 256-261
Objective: (4.2) Find All Functions with Indicated Derivative

161) B

ID: TCALC11W 4.7.1-2
Diff: 0 Page Ref: 300-306
Objective: (4.7) Use Newton's Method T

162) A

ID: TCALC1IW 4.1.5-10
Diff: 0 Page Ref: 245-253
Objective: (4.1) Find Values and Locations of Extrema

163) C

ID: TCALCI1W 4.3.5-1
Diff: 0 Page Ref: 263-267
Objective: (4.3) Find Location of Local Extrema

128




Answer Key
Testname: 155CH4

164)

165)

166)

%z TCALCI1W 4.7.1-6

Diff: 0 Page Ref: 300-306
Objective: (4.7) Use Newton's Method T
B

ID: TCALCIIW 4.7.1-3

Diff: 0 Page Ref: 300-306
Objective: (4.7) Use Newton's Method |
C
ID: TCALC1IW 4.4
Diff: 0 Page Ref: 268-275

Objective: (4.4) Sketch Graph, Identify Extrema, Inflection Points

3

167) A

ID: TCALC11W 4.1.5-2
Diff: 0 Page Ref: 245-253
Objective: (4.1) Find Values and Locations of Extrema

168) A

169)

170)

ID: TCALCIIW 4.8.3-8
Diff: 0 Page Ref: 308-315

Objective: (4.8) Check Antiderivative Formula (Y/N)

D

ID: TCALC1IW 4.2.5-8

Diff: 0 Page Ref: 256-261

Objective: (4.2) Find All Functions with Indicated Derivative
B

ID: TCALCLIW 4.8.1-10

Diff: 0 Page Ref: 308-315

Objective: (4.8) Find Antiderivative

171) D

ID: TCALC11W 4.6.1-10
Diff: 0 Page Ref: 293-298
Objective: (4.6) Use L'Hopital's Rule to Find Limit I

172) C

ID: TCALC11W 4.6.3-2
Diff: 0 Page Ref: 293-298
Objective: (4.6) Find Limit (L'Hopital's Rule not Applicable)

173) D

ID: TCALCIIW 4.6.3-9
Diff: 0 Page Ref: 293-298
Objective: (4.6) Find Limit (L'Hopital's Rule not Applicable)

174) A

ID: TCALCIIW 4.63-5
Diff: 0 Page Ref: 293-298
Objective: (4.6) Find Limit (L'Hopital's Rule not Applicable)

Answer Key
Testname: 155CH4

175) C
ID: TCALCTIW 4.8.2-4

Diff: 0 Page Ref: 308-315
Objective: (4.8) Find Indefinite Integral
176) A
ID: TCALCIIW 4.8.3-1
Diff: 0 Page Ref: 308-315
Objective: (4.8) Check Antiderivative Formula (Y/N)
177) D
ID: TCALCIIW 4.4.1-5
Diff: 0 Page Ref: 268-275
Objective: (4.4) Identify Inflection Points and Local Extrema Given Graph
178) D
ID: TCALC11W 4.8.5-5
Diff: 0 Page Ref: 308-315
Objective: (4.8) Solve Initial Value Problem
179) A
ID: TCALCIIW 4.2.7-8
Diff: 0 Page Ref: 256-261
Objective: (4.2) Solve Apps: Particle Kinematics
180) B
ID: TCALCI11W 4.2.2-2
Diff: 0 Page Ref: 256-261
Objective: (4.2) Determine if Function Satisfies Hypothesis of Mean Value Theorem
181) A
ID: TCALCI1W 4.1.4-10
Diff: 0 Page Ref: 245-253
Objective: (4.1) Find Absolute Extrema on Interval
182) B
ID: TCALCIIW 4.1.6-4
Diff: 0 Page Ref: 245-253
Objective: (4.1) Find Critical Points and Local Extreme Values
183) C
ID: TCALCI11W 4.4.1-2
Diff: 0 Page Ref: 268-275
Objective: (4.4) Identify Inflection Points and Local Extrema Given Graph

184) D

ID: TCALCIIW 4347

Diff: 0 Page Ref: 263-267

Objective: (4.3) Find Monotonic Intervals of f(x)
185) A

ID: TCALCIIW 4.2.2-4

Diff: 0 Page Ref: 256-261

Objective: (4.2) Determine if Function Satisfies Hypothesis of Mean Value Theorem

129 130
Answer Key Answer Key
Testname: 155CH4 Testname: 155CH4
186) B 197) C
ID: TCALCIIW 4.6.4-5 ID: TCALCI1W 4.2.5-4
Diff: 0 Page Ref: 293-298 Diff: 0 Page Ref: 256-261
Objective: (4.6) Find Continuous Extension Objective: (4.2) Find All Functions with Indicated Derivative
187) D 198) D
ID: TCALCIIW 4.3.3-5 ID: TCALCIIW 4.3.3-4
Diff: 0 Page Ref: 263-267 Diff: 0 Page Ref: 263-267
Objective: (4.3) Analyze f(x) Given F(x): Locate Relative Extrema Objective: (4.3) Analyze f(x) Given F(x): Locate Relative Extrema
188) B 199) C
ID: TCALCIIW 4.8.5-1 ID: TCALCIIW 4.8.7-6
Diff: 0 Page Ref: 308-315 Diff: 0 Page Ref: 308-315
Objective: (4.8) Solve Initial Value Problem Objective: (4.8) Solve Apps: Particle Kinematics I
189) C 200) D
ID: TCALCIIW 4.6.2-5 ID: TCALCI1W 4.4.2-6
Diff: 0 Page Ref: 293-298 Diff: 0 Page Ref: 268-275
Objective: (4.6) Use L'Hopital's Rule To Find Limit 1T Objective: (4.4) Sketch Graph, Identify Extrema, Inflection Points
190) D 201) A
ID: TCALCIIW 4.6.2-6 ID: TCALCIIW 4.1.2-8
Diff: 0 Page Ref: 293-298 Diff: 0 Page Ref: 245-253
Objective: (4.6) Use L'Hopital's Rule To Find Limit II Objective: (4.1) Find Absolute Extremum from Graph
191) C 202) B
ID: TCALCHIW 4.2.5-5 ID: TCALC1IW 4.6.1-1
Diff: 0 Page Ref: 256-261 Diff: 0 Page Ref: 293-298
Objective: (4.2) Find All Functions with Indicated Derivative Objective: (4.6) Use L'Hopital's Rule to Find Limit I
192) A 203) B
ID: TCALC1IW 4.2.6-7 ID: TCALCTIW 4.1.4-9
Diff: 0 Page Ref: 256-261 Diff: 0 Page Ref: 245-253
Objective: (4.2) Find Function Given Derivative and Point Objective: (4.1) Find Absolute Extrema on Interval
193) C 204) C
ID: TCALCIIW 4.8.7-9 ID: TCALCIIW 4.1.4-5
Diff: 0 Page Ref: 308-315 Diff: 0 Page Ref: 245-253
Objective: (4.8) Solve Apps: Particle Kinematics I Objective: (4.1) Find Absolute Extrema on Interval
194) C 205) A
ID: TCALC1IW 4.8.5-7 ID: TCALCHIW 4.1.2-5
Diff: 0 Page Ref: 308-315 Diff: 0 Page Ref: 245-253
Objective: (4.8) Solve Initial Value Problem Objective: (4.1) Find Absolute Extremum from Graph
195) B 206) B
ID: TCALCIIW 4.8.7-7 ID: TCALCIIW 4.3.4-5
Diff: 0 Page Ref: 308-315 Diff: 0 Page Ref: 263-267
Objective: (4.8) Solve Apps: Particle Kinematics I Objective: (4.3) Find Monotonic Intervals of f(x)
196) C 207) A
ID: TCALCIIW 4.3.4-6 ID: TCALCIIW 4.1.7-5
Diff: 0 Page Ref: 263-267 Diff: 0 Page Ref: 245-253
Objective: (4.3) Find Monotonic Intervals of f(x) Objective: (4.1) Solve Apps: Extreme Values
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Answer Key
Testname: 155CH4

208) B 219) D
ID: TCALC11W 4.3.3-6 ID: TCALCI1W 4.4.2-1
Diff: 0 Page Ref: 263-267 Diff: 0 Page Ref: 268-275
Objective: (4.3) Analyze f(x) Given f'(x): Locate Relative Extrema Objective: (4.4) Sketch Graph, Identify Extrema, Inflection Points
209) A 220) D
ID: TCALC1IW 4.1.7-3 ID: TCALC1IW 4.1.5-4
Diff: 0 Page Ref: 245-253 Diff: 0 Page Ref: 245-253
Objective: (4.1) Solve Apps: Extreme Values Objective: (4.1) Find Values and Locations of Extrema
210) A 221) D
ID: TCALCIIW 4.8.1-2 ID: TCALCHIW 4.1.7-6
Diff: 0 Page Ref: 308-315 Diff: 0 Page Ref: 245-253
Objective: (4.8) Find Antiderivative Objective: (4.1) Solve Apps: Extreme Values
211) B 222) B
ID: TCALCHIW 4.2.5-10 ID: TCALCIIW 4.2.5-1
Diff: 0 Page Ref: 256-261 Diff: 0 Page Ref: 256-261
Obijective: (4.2) Find All Functions with Indicated Derivative Objective: (4.2) Find All Functions with Indicated Derivative
212) D 223) C
ID: TCALCIIW 4.5.3-1 ID: TCALCIIW 4.6.3-7
Diff: 0 Page Ref: 279-286 Diff: 0 Page Ref: 293-298
Objective: (4.5) Solve Apps: Business and Economics Objective: (4.6) Find Limit (L'Hopital's Rule not Applicable)
213) B 224) C
ID: TCALC1IW 4.8.5-8 ID: TCALC1IW 45.1-8
Diff: 0 Page Ref: 308-315 Diff: 0 Page Ref: 279-286
Objective: (4.8) Solve Initial Value Problem Obiective: (4.5) Solve Apps: Geometry
214) B 225) C
ID: TCALCIIW 4.8.2-9 ID: TCALC1IW 4.3.3-3
Diff: 0 Page Ref: 308-315 Diff: 0 Page Ref: 263-267
Objective: (4.8) Find Indefinite Integral Objective: (4.3) Analyze f(x) Given f(x): Locate Relative Extrema
215) C 226) D
ID: TCALCIIW 4.5.1-7 ID: TCALCIIW 4.8.7-5
Diff: 0 Page Ref: 279-286 Diff: 0 Page Ref: 308-315
Objective: (4.5) Solve Apps: Geometry Objective: (4.8) Solve Apps: Particle Kinematics I
216) A 227) A
ID: TCALCIIW 4.1.2-4 ID: TCALCTIW 4.2.6-6
Diff: 0 Page Ref: 245-253 Diff: 0 Page Ref: 256-261
Objective: (4.1) Find Absolute Extremum from Graph Obiective: (4.2) Find Function Given Derivative and Point
217) D 228) A
ID: TCALCIIW 4.8.8-5 ID: TCALCIIW 4.8.3-6
Diff: 0 Page Ref: 308-315 Diff: 0 Page Ref: 308-315
Objective: (4.8) Solve Apps: Particle Kinematics II Objective: (4.8) Check Antiderivative Formula (Y/N)
218) A 229) A
ID: TCALCIIW 4.6.3-6 ID: TCALCIIW 4.2.3-1
Diff: 0 Page Ref: 293-298 Diff: 0 Page Ref: 256-261
Objective: (4.6) Find Limit (L'Hopital's Rule not Applicable) Objective: (4.2) Find and Plot Roots of Polynomial Function and Its First Derivative
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230) C 241) C
ID: TCALCIIW 4.1.2-6 ID: TCALCI1W 4.1.4-8
Diff: 0 Page Ref: 245-253 Diff: 0 Page Ref: 245-253
Objective: (4.1) Find Absolute Extremum from Graph Objective: (4.1) Find Absolute Extrema on Interval
231) B 242) D
ID: TCALCIIW 4.8.5-6 ID: TCALCIIW 4.5.3-3
Diff: 0 Page Ref: 308-315 Diff: 0 Page Ref: 279-286
Objective: (4.8) Solve Initial Value Problem Objective: (4.5) Solve Apps: Business and Economics
232) C 243) C
ID: TCALCIIW 4.2.7-9 ID: TCALCIIW 4.8.5-2
Diff: 0 Page Ref: 256-261 Diff: 0 Page Ref: 308-315
Objective: (4.2) Solve Apps: Particle Kinematics Objective: (4.8) Solve Initial Value Problem
233) A 244) D
ID: TCALCIIW 4.8.7-3 ID: TCALCI1W 4.
Diff: 0 Page Ref: 308-315 Diff: 0 Page Ref: 245-253
Objective: (4.8) Solve Apps: Particle Kinematics I Objective: (4.1) Find Values and Locations of Extrema
234) B 245) D
ID: TCALCIIW 4.2.6-1 ID: TCALCIIW 4.4.1-3
Diff: 0 Page Ref: 256-261 Diff: 0 Page Ref: 268-275
Objective: (4.2) Find Function Given Derivative and Point Objective: (4.4) Identify Inflection Points and Local Extrema Given Graph
235) A 246) B
ID: TCALCHIW 4.2.7-2 ID: TCALCHIW 4.6.3-8
Diff: 0 Page Ref: 256-261 Diff: 0 Page Ref: 293-298
Objective: (4.2) Solve Apps: Particle Kinematics Objective: (4.6) Find Limit (L'Hopital's Rule not Applicable)
236) D 247) D
ID: TCALCIIW 4.2.5-9 ID: TCALCTIW 4.1.6-6
Diff: 0 Page Ref: 256-261 Diff: 0 Page Ref: 245-253
Objective: (4.2) Find All Functions with Indicated Derivative Objective: (4.1) Find Critical Points and Local Extreme Values
237) A 248) A
ID: TCALCIIW 4.2.7-4 ID: TCALCIIW 4.8.10-1
Diff: 0 Page Ref: 256-261 Diff: 0 Page Ref: 308-315
Objective: (4.2) Solve Apps: Particle Kinematics Objective: (4.8) Tech: Solve Initial Value Problem
238) D 249) D
ID: TCALCTIW 4.1.5-9 ID: TCALCTIW 4.3.6-1
Diff: 0 Page Ref: 245-253 Diff: 0 Page Ref: 263-267
Objective: (4.1) Find Values and Locations of Extrema Objective: (4.3) Find Location of Extreme Values on Half-Open Interval
239) D 250) D
ID: TCALCIIW 4.5.2-6 ID: TCALCIIW 4.6.1-7
Diff: 0 Page Ref: 279-286 Diff: 0 Page Ref: 293-298
Objective: (4.5) Solve Apps: Physical Applications Objective: (4.6) Use L'Hopital's Rule to Find Limit I
240) A 251) D
ID: TCALCIIW 4.8.3-7 ID: TCALCIIW 4.1.6-2
Diff: 0 Page Ref: 308-315 Diff: 0 Page Ref: 245-253

Objective: (4.8) Check Antiderivative Formula (Y/N)
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252) A 263) C

ID: TCALCIIW 4.2.1-1 ID: TCALCI1W 45.1-6

Diff: 0 Page Ref: 256-261 Diff: 0 Page Ref: 279-286

Objective: (4.2) Find c in f'(c) =(f(b) - f(a))/ (b - a) Objective: (4.5) Solve Apps: Geometry
253) D 264) B

ID: TCALCIIW 4.63-1 ID: TCALCIIW 43.1-2

Diff: 0 Page Ref: 293-298 Diff: 0 Page Ref: 263-267

Objective: (4.6) Find Limit (L'Hopital's Rule not Applicable) Objective: (4.3) Analyze (x) Given f (x): Find Critical Points
254) B 265) C

ID: . ID: TCALCIIW 4.1.9-1

Diff: 0 Page Ref: 256-261 Diff: 0 Page Ref: 245-253

Objective: (4.2) Find and Plot Roots of Polynomial Function and Its First Derivative Objective: (4.1) Tech: Graph and Find Extrema of Absolute Value Function
255) C 266) A

ID: TCALCI1W 4.8.5-9 ID: TCALCIIW 4.8.2-5

Diff: 0 Page Ref: 308-315 Diff: 0 Page Ref: 308-315

Objective: (4.8) Solve Initial Value Problem Objective: (4.8) Find Indefinite Integral
256) A 267) A

ID: TCALCI1W 45.3-2 ID: TCALCIIW 4.1.6-7

Diff: 0 Page Ref: 279-286 Diff: 0 Page Ref: 245-253

Objective: (4.5) Solve Apps: Business and Economics Objective: (4.1) Find Critical Points and Local Extreme Values
257) B 268) B

ID: TCALC1IW 4.7.1-5 ID: TCALC1IW 4.1.2-3

Diff: 0 Page Ref: 300-306 Diff: 0 Page Ref: 245-253

Objective: (4.7) Use Newton's Method I Objective: (4.1) Find Absolute Extremum from Graph
258) D 269) C

ID: TCALCIIW 4.6.1-4 ID: TCALCIIW 45.2-1

Diff: 0 Page Ref: 293-298 Diff: 0 Page Ref: 279-286

Objective: (4.6) Use L'Hopital's Rule to Find Limit I Objective: (4.5) Solve Apps: Physical Applications
259) D 270) C

ID: TCALCIIW 45.4-1 ID: TCALCIIW 4.1.9-2

Diff: 0 Page Ref: 279-286 Diff: 0 Page Ref: 245-253

Objective: (4.5) +Know Concepts: Extrema/Optimization Objective: (4.1) Tech: Graph and Find Extrema of Absolute Value Function
260) A 271) A

ID: TCALCTIW 4.14-2 ID: TCALC1IW 4.8.5-3

Diff: 0 Page Ref: 245-253 Diff: 0 Page Ref: 308-315

Objective: (4.1) Find Absolute Extrema on Interval Objective: (4.8) Solve Initial Value Problem
261) C 272) B

ID: TCALCIIW 4.63-3 ID: TCALCIIW 42.6-2

Diff: 0 Page Ref: 293-298 Diff: 0 Page Ref: 256-261

Objective: (4.6) Find Limit (L'Hopital's Rule not Applicable) Objective: (4.2) Find Function Given Derivative and Point
262) A 273) D

ID: TCALCI1W 4.8.8-3 ID: TCALCIIW 4.6.3-4

Diff: 0 Page Ref: 308-315 Diff: 0 Page Ref: 293-298

Objective: (4.8) Solve Apps: Particle Kinematics 11 Objective: (4.6) Find Limit (L'Hopital's Rule not Applicable)
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274) C

ID: TCALC11W 4.1.7-1

Diff: 0 Page Ref: 245-253

Objective: (4.1) Solve Apps: Extreme Values
275) A

ID: TCALCIIW 4.61-6

Diff: 0 Page Ref: 293-298

Objective: (4.6) Use L'Hopital's Rule to Find Limit I
276) D
ID: TCALCIIW 4.15-7
Diff: 0 Page Ref: 245-253
Objective: (4.1) Find Values and Locations of Extrema
277) C
ID: TCALC11W 4.8.9-2
Diff: 0 Page Ref: 308-315
Objective: (4.8) sKnow Concepts: Antiderivatives

278) D
ID: TCALCI1W 4.6.1-2

Diff: 0 Page Ref: 293-298

Objective: (4.6) Use L'Hopital's Rule to Find Limit [
279) C

ID: TCALCIIW 43.4-1

Diff: 0 Page Ref: 263-267

Objective: (4.3) Find Monotonic Intervals of (x)
280) D

ID: TCALC11W 4.7.1-1

Diff: 0 Page Ref: 300-306

Objective: (4.7) Use Newton's Method 1
281) C
ID: TCALC11W 4.1.4-1
Diff: 0 Page Ref: 245-253
Objective: (4.1) Find Absolute Extrema on Interval
282) A

ID: TCALC11W 4.8.2-6

Diff: 0 Page Ref: 308-315

Objective: (4.8) Find Indefinite Integral

283) A
I

TCALCIIW 4.8.11-6
Diff: 0 Page Ref: 308-315
Objective: (4.8) Multi-Part Questions: Applications of Derivatives
284) A
ID: TCALC1IW 4.8.3-2
Diff: 0 Page Ref: 308-315
Objective: (4.8) Check Antiderivative Formula (Y/N)
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285) D
ID: TCALC11W 4.8.8-1

Diff: 0 Page Ref: 308-315

Objective: (4.8) Solve Apps: Particle Kinematics I
286) D

ID: TCALC11W 4.5.3-5

Diff: 0 Page Ref: 279-286

Objective: (4.5) Solve Apps: Business and Economics
287) A

ID: TCALCI1W 4.6.4-4

Diff: 0 Page Ref: 293-298

Objective: (4.6) Find Continuous Extension
29D

ID: TCALC1IW 4.3.4-8

Diff: 0 Page Ref: 263-267

Objective: (4.3) Find Monotonic Intervals of f(x)
289) A

ID: TCALCI1W 4.5.1-9

Diff: 0 Page Ref: 279-286

Objective: (4.5) Solve Apps: Geometry
290) C

ID: TCALCI1W 4.1.5-3

Diff: 0 Page Ref: 245-253

Objective: (4.1) Find Values and Locations of Extrema
291) C

ID: TCALC1IW 4.6.1-9

Diff: 0 Page Ref: 293-298

Objective: (4.6) Use L'Hopital's Rule to Find Limit I
292) C

ID: TCALCI1W 4.6.2-3

Diff: 0 Page Ref: 293-298

Objective: (4.6) Use L'Hopital's Rule To Find Limit IT
293) C

ID: TCALCTIW 4.8.7-1

Diff: 0 Page Ref: 308-315

Objective: (4.8) Solve Apps: Particle Kinematics I
294) D

ID: TCALCI1W 4.1.5-8

Diff: 0 Page Ref: 245-253

Objective: (4.1) Find Values and Locations of Extrema
295) C

ID: TCALCI1W 4.8.2-2

Diff: 0 Page Ref: 308-315

Objective: (4.8) Find Indefinite Integral
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20)C
ID: TCALC11W 4.1.6-5
Diff: 0 Page Ref: 245-253

Objective: (4.1) Find Critical Points and Local Extreme Values

297) A

ID: TCALCI1W 4.6.4-1

Diff: 0 Page Ref: 293-298

Objective: (4.6) Find Continuous Extension

298) B
1D:

Diff: 0 : 279-286
Objective: (4.5) Solve Apps: Business and Economics

299) C
ID: TCALC11W 4.2.7-7

Diff: 0 Page Ref: 256-261
Objective: (4.2) Solve Apps: Particle Kinematics

300) A
ID: TCALC11W 4.3.4-9
Diff: 0 Page Ref: 263-267

Objective: (4.3) Find Monotonic Intervals of £(x)

Answer Key
Testname: 155CH4

307) A
ID: TCALC1IW 4.2.7-1

Diff: 0 Page Ref: 256-261

Objective: (4.2) Solve Apps: Particle Kinematics
308) C

ID: TCALCIIW 48.1-5

Diff: 0 Page Ref: 308-315

Objective: (4.8) Find Antiderivative
309) B

ID: TCALC11W 4.83-10

Diff: 0 Page Ref: 308-315

Objective: (4.8) Check Antiderivative Formula (Y/N)
310) B

ID: TCALCI1W 4.8.2-3

Diff: 0 Page Ref: 308-315

Objective: (4.8) Find Indefinite Integral
311) C

ID: TCALCIIW 42.7-6

Diff: 0 Page Ref: 256-261

Objective: (4.2) Solve Apps: Particle Kinematics

301) A 312) B
ID: TCALC1IW 4.8.3-5 ID: TCALC1IW 4.5.2-4
Diff: 0 Page Ref: 308-315 Diff: 0 Page Ref: 279-286
Obiective: (4.8) Check Antiderivative Formula (Y/N) Obiective: (4.5) Solve Apps: Physical Applications
302) D 313) A
ID: TCALCIIW 4.1.4-6 ID: TCALC1IW 4.8.1-7
Diff: 0 Page Ref: 245-253 Diff: 0 Page Ref: 308-315
Objective: (4.1) Find Absolute Extrema on Interval Objective: (4.8) Find Antiderivative
303) C 314) C
ID: TCALCIIW 4.8.7-8 ID: TCALCIIW 4.8.2-7
Diff: 0 Page Ref: 308-315 Diff: 0 Page Ref: 308-315
Objective: (4.8) Solve Apps: Particle Kinematics I Objective: (4.8) Find Indefinite Integral
304) A 315) B
ID: TCALCLIW 4.6.2-2 ID: TCALC1IW 4.3.3-1
Diff: 0 Page Ref: 293-298 Diff: 0 Page Ref: 263-267
Obiective: (4.6) Use L'Hopital's Rule To Find Limit IT Obiective: (4.3) Analyze f(x) Given f'(x): Locate Relative Extrema
305) A 316) A
ID: TCALCIIW 4.1.7-2 ID: TCALCIIW 4.1.2-1
Diff: 0 Page Ref: 245-253 Diff: 0 Page Ref: 245-253
Objective: (4.1) Solve Apps: Extreme Values Objective: (4.1) Find Absolute Extremum from Graph
306) D 317) A
ID: TCALCIIW 4.8.6-2 ID: TCALCHIW 4.6.2-4
Diff: 0 Page Ref: 308-315 Diff: 0 Page Ref: 293-298
Objective: (4.8) Find Plane Curve with Given Properties Objective: (4.6) Use L'Hopital's Rule To Find Limit II
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318) C 329) C
ID: TCALCIIW 4.2.6-5 ID: TCALCI1W 4.8.7-10
Diff: 0 Page Ref: 256-261 Diff: 0 Page Ref: 308-315
Obijective: (4.2) Find Function Given Derivative and Point Objective: (4.8) Solve Apps: Particle Kinematics I
319) C 330) D
ID: TCALCIIW 4.6.2-1 ID: TCALCIIW 4.3.3-7
Diff: 0 Page Ref: 293-298 Diff: 0 Page Ref: 263-267
Objective: (4.6) Use L'Hopital's Rule To Find Limit Il Objective: (4.3) Analyze f(x) Given F(x): Locate Relative Extrema
320) C 331) B
ID: TCALCIIW 4.8.8-4 ID: TCALCIIW 4.2.6-4
Diff: 0 Page Ref: 308-315 Diff: 0 Page Ref: 256-261
Objective: (4.8) Solve Apps: Particle Kinematics II Objective: (4.2) Find Function Given Derivative and Point
321) A 332) D
ID: TCALCIIW 422-3 ID: TCALCI1W 4.8.1-3
Diff: 0 Page Ref: 256-261 Diff: 0 Page Ref: 308-315
Objective: (4.2) Determine if Function Satisfies Hypothesis of Mean Value Theorem Obijective: (4.8) Find Antiderivative
322) A 333) D
ID: TCALCIIW 4.8.5-4 ID: TCALCIIW 4.1.4-3
Diff: 0 Page Ref: 308-315 Diff: 0 Page Ref: 245-253
Objective: (4.8) Solve Initial Value Problem Objective: (4.1) Find Absolute Extrema on Interval
323) A 334) D
ID: TCALCHIW 4.1.4-7 ID: TCALCHIW 4.2.6-3
Diff: 0 Page Ref: 245-253 Diff: 0 Page Ref: 256-261
Objective: (4.1) Find Absolute Extrema on Interval Objective: (4.2) Find Function Given Derivative and Point
324) A 335) A
ID: TCALCIIW 4.1.2-2 ID: TCALCIIW 4.3.2-1
Diff: 0 Page Ref: 245-253 Diff: 0 Page Ref: 263-267
Objective: (4.1) Find Absolute Extremum from Graph Objective: (4.3) Analyze f(x) Given f(x): Determine Monotonic Intervals
325) B 336) D
ID: TCALCIIW 4.8.1-6 ID: TCALCIIW 4.5.3-6
Diff: 0 Page Ref: 308-315 Diff: 0 Page Ref: 279-286
Objective: (4.8) Find Antiderivative Objective: (4.5) Solve Apps: Business and Economics
326) D 337) D
ID: TCALC1IW 4.2.7-3 ID: TCALC1IW 4.8.2-1
Diff: 0 Page Ref: 256-261 Diff: 0 Page Ref: 308-315
Obiective: (4.2) Solve Apps: Particle Kinematics Objective: (4.8) Find Indefinite Integral
327) D 338) D
ID: TCALCIIW 4.1.9-4 ID: TCALCIIW 4.1.6-3
Diff: 0 Page Ref: 245-253 Diff: 0 Page Ref: 245-253
Objective: (4.1) Tech: Graph and Find Extrema of Absolute Value Function Objective: (4.1) Find Critical Points and Local Extreme Values
328) B 339) D
ID: TCALCIIW 4.3.5-2 ID: TCALCIIW 4.2.6-8
Diff: 0 Page Ref: 263-267 Diff: 0 Page Ref: 256-261

Objective: (4.3) Find Location of Local Extrema
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340) D

ID: TCALC1IW 4.3.4-2

Diff: 0 Page Ref: 263-267

Objective: (4.3) Find Monotonic Intervals of f(x)
341) B

ID: TCALC11W 4.1.7-10

Diff: 0 Page Ref: 245-253

Objective: (4.1) Solve Apps: Extreme Values
342) D

ID: TCALC11W 4.

Diff: 0 Page Ref: 245-253

Objective: (4.1) Find Values and Locations of Extrema
343) B

ID: TCALC11W 4.2.7-5

Diff: 0 Page Ref: 256-261

Objective: (4.2) Solve Apps: Particle Kinematics
344) D

ID: TCALC11W 4.8.1-9

Diff: 0 Page Ref: 308-315

Objective: (4.8) Find Antiderivative
345) B

ID: TCALC11W 4.5.3-8

Diff: 0 Page Ref: 279-286

Objective: (4.5) Solve Apps: Business and Economics
346) A

ID: TCALC11W 4.8.6-1

Diff: 0 Page Ref: 308-315

Objective: (4.8) Find Plane Curve with Given Properties
347) B

ID: TCALCI1W 4.

Diff: 0 Page Ref: 308-315

Objective: (4.8) Check Antiderivative Formula (Y/N)
348) A

ID: TCALC1IW 4.1.7-8

Diff: 0 Page Ref: 245-253

Objective: (4.1) Solve Apps: Extreme Values
349) B

ID: TCALCI1W 4.5.1-5

Diff: 0 Page Ref: 279-286

Objective: (4.5) Solve Apps: Geometry
350) D

ID: TCALC11W 4.3.4-3

Diff: 0 Page Ref: 263-267

Objective: (4.3) Find Monotonic Intervals of f(x)
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BB
ID: TCALC11W 4.2.1-2
Diff: 0 Page Ref: 256-261

Objective: (4.2) Find c in f(c) =(f(b) - f(a))/ (b - a)
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