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1. The function s(t) represents the position of an object at time t moving along a line. Suppose s{1)= 114 and 5(6) =254, Fmd
the average velocity of the object over the interval of time [1 B]. YL g — S5c))
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The position of an object moving along a line is given by the function s(t)= - 8t + 80t. Find the average velocity of the
object over the following intervals.

The average velocity over the interval [1.6]is vy, = f (Simplify your answer.)

(a) (1, 4] (b) 1, 3]
(c)[1, 2] (d) {1, 1+ h] where h>0 is any real number.

(a) The average velocity of the object over the interval [1, 4] is

(b) The average velocity of the object over the interval [1, 3] is "

=13

{c) The average velocity of the object over the interval [1, 2] is { Jﬁ ) |
(d) The average velocity of the object over the interval [1,1+ ( — E é :f: éry\

)=~ 74 ol
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3 For the pasition function s(t} = - 1682 + 102t, complete the following table with the appropriate average velocities. Then
make a conjecture about the value of the instantaneous velocity at t = 1.

Time

{Type exact ans\uers . Type’ rntegers or demma!s) —

The value of the instantaneous velocity at t = 1 i

(Round to the nearest integer as needed.)

Answers 54

‘QZ‘%

68.4
69.84
69.984
70

é“(?.) 5(/) _

f""i},} ) —=(1)

(2) — (1)
c(l5)—SC1)

S =D

(/,//)"[l)

saor) =50

S (L) =5 ¢

2af 70

(410 =)

(F00l)=C1)

Interval [1,2) {1, 1.5] [1,1.1] {1, 1.01] [1, 1.001)

Average

Velocity — — I - —
Complete the following table.

Time

Interval i1, 2] [1, 1.5] [1.1.1] /[/1 1.01] ,U' 1.001]

A —7z7 - =~z

Voo | [ §F V" &2 {674 (17 2 1067989
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4. For the function f(x) = Bx" - X, make a table of slopes of secant lines and make a conjecture about the slope of the tangent
lineatx=1,

Complete the table.

(Round the final answer to three decimal Places as needed. Round all intermediate values to four decimal places as

needed.)
Interval Slope of secant line |
1.2 L So ouv 1N
[1,1.5] L3237, [ I'
[1,1.1] 25 Y73 |/
(1. 1.01] _j 3. 2% A
[1, 1.001] N Lo ,ﬂ o

An accurate conjecture for the slope of the tangentlineatx=1is .
S —

(Round to the nearest integer as needed.)

Answers 55.000
37.000
25.480
23.240
23.000
23
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5. 2
«% -
Let f(x) = - {a) Calculate f(x) for each value of x in the following table. (b) Make a conjecture about the value of
+2
’ xz -4
im :
x—th X+2 e —— —= —--.—__________
(a) palﬁﬁTét; f(x) for each value of x in the following table.
-~
7 X -1.9 ~1.99 =1.999 =1.9999
2_,0 U R J I B /
f()():x 4“ ﬁqécl ! _$,9C( '—3,994 ”3‘?3?? /
X+2 P
X ] —2.01 =2.001 = 2.0001 @//e_
2 .
. X —4.' 4 - —— S— — ]
) = el J=gl 1 =Faui | —Lyud
=S SR T yiy
{Type an integer or decimal rounded to four decimal places as needed.) / -
' pevaiveof im Xt - e
(b) Make a conjecture about the value o . _|’m TR )(____7 —7_ . 1 /I
x2 —4 L i ﬂ - (Z") IlI
lim = r (Type an integer or a decimal.) ,I"
X+2 f
x—-2 f—b /
7 (7 "
) - (1)
Answers - 3.9 YET — . —= = f}
-3.99 J
-3.999 a’j
I
-3.9999 i
£
-4.1 /
-4.01 /
C =4.001 Fd
-4.0001
-4

Aq)= € f//,:j_,i ﬁg"’/ rt) = f—f—;):f (i )
Chrg). L1y L Alral) - £2eDEy_
A(-175) i)t g :ij/ e (//

~ _ [.S55)% Pl o (zwl) &
/(/-%f)- € ?/*Zﬁ:@ﬁ;j Fl-2001) = (ZWU“H-@

C1555) +¢_
: Z,V.)af)
/(“fi/'ﬁs/ ~ él.ﬁ'%)%ﬁz_ ~3.9559 FL00e0) J((ZW T Q@
(15550 )+2.
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6.

t-25

a. Make two tables, one showing the values of g for t=24.9, 24.99, and 24.999 ang-tne showing values of g for t"=“?\5.1,
25.01, and 25.001. \\
t-25 / . é'—Z fon \

/7 !

b. Mzake a conjecture about the value of lim .
(—25 Yt = 5

¢oop 5 T Iﬁ'1

a, Make a table showing the values of g for t = 24.9, 24.99, and 24,999, /’ é 2
2 J

6 2z ﬂt -:/ Eﬁftjj - f![
/é-bl?.? (L_L-—Zr (VTYLWL

w‘”’///ﬂ// "‘?s—
/;.-L. (é“"?f /(V@ﬂ".\) I:'i

T

2 (€T )

t 24.9 24.99 24999 |

o0 |_9.7900 | G990 2. 29549

(Round to four decimal places.)

Make a table showing the values of g for t =25.1, 25.01, and 25.00

t 25.1 25.01 25.001
aty [ 20.0/a90] fe2. 640 L fOw00u |

{Round to four decimal places.)

-25
b. Make a conjecture about the value of lim w/f B Select the correct choice below and fill in any answer boxes in four
{=+25 - [
choice. [
O i tEs 25
A. lim
1—25 'J_-

() B. The limit does not exisf.

Answers 9.9900
9.9990
9.9995
10.0100
10.0010
10.0001
t- 25

(Simplify your answer.)
t—25 ‘\/_ -

A, lim

gy ST
j(z.v.‘f): ( Vﬂ . @wﬂ j(zr/)" (ﬁ)_'z :(;/;-0'0/00_- 5

5§ —5

(’r—_._

?(Z‘/";?) gﬁiz—_‘Qs_‘f’f/ j(a{”’) _(g__r_l_/)_—z—‘—-<—/06’0/o 5

(/cs"ﬂl -

= Z\f“"’z//O 00)
2s, ouv g

VZv.74) -
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7. Use the graph to find the following limits y
and function value,

a. lim f{x)
x==2" 2
b. fim f(x) T
x—2" 5. ozt
c. lim #(x) 2 ‘\/
X=»2

d. f(2)

a. Find the limit. Select the correct choice below and fill in any answer boxes in your choice.
E‘fA/. lim f(x) = ( O __(Type an integer)
x—2" ™

) B. The limit does not exist.
b. Find the limit. Select tpe correct choice below and fill in any answer boxes in your choice.

‘Z(l\- lim f(x) = -2 /(Ii‘ype an integer.)
x—2* 3

() B. The limit does notexist.
c. Find the limit. Select the correct choice below and fill in any answer boxes in your choice,

O A im f(x)= (Type an integer.)
x—2

B. The limit does not exist.
d. Find the function value. Select the correct choice below and fill in any answer boxes in your choice.

@{- f(2)= ( O _{Type an integer.)

() B. The answer is undefined.

Answers A, lim f(x)= 0 (Type an integer.)
x—2"

A, Iim f(x)=i] {Type an integer.)
x—2"

B. The limit does not exist.

A K= 0 I(Type aninteger)

6ol 70 11777018 430 PM
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5 x2 = 10x + 21 X -0+ 21
Explain why lim ——————— = lim (x-3), and then evaluate lim ——————
-7 x-7
X=-7 x=7 X—7

Choose the correct answer below.

) A. Since each iimit approaches 7, it follows that the limits are equal.

O B, X2 = 10x + 21

The numerator of the expression — simplifies to x ~ 3 for all x, so the limits are

equal.

Oe. X% = 10x + 21

The limits lim =7 and lim (x~ 3) equal the same number when evaluated using
x—7 Xx—7

cy{dﬁect substitution.
2 x2 = 10x + 21
Since Tx—7 X 3 whenever x #7, it follows that the two expressions evaluate to the

same number as x approaches 7.

Now evaluate the limit.

X2 = 10x + 21
im ————= | {Simplify your answer.)
X—=7 x=7

Answers D,
x2 = 10x + 21
Since TTx—7 "X~ 3 whenever x £7, it follows that the two expressions evaluate to the same number as

X approaches 7.

TR 4-30 PAA
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9. Assume lim f{x)=20 and lim h{x}= 2. Compute the followmg limit and state the limj Used tojustify the computatidn.

x—2 x—2 Q’_’" té(/ w (/,;_‘Lﬁ&,/,_
Ilmﬂ = //

, h(x)

fi
Ilm % = (Simplify your answer.)

Select each limit law used to justify the computation.

[] A, Difference
[)B. Root
CLer Quotient ™
3 uc :
[ E. Power
[1F Sum
] G. Constant multiple

Answers 10
C. Quotient ,_\_/7 - - —_—
i — — _——_.—-—'—"_F'--
10. Find the following limit or state that it does not exist. /("9 2% Q( _) @ 7
— » s‘-
yYx -5 [/ L
lim ——e" ("’"’ @ﬁz) LAY X*Y&—ll*
x—25 = — -
25 (D) (R s)
Simplify the given limit. 1
[ ; / il VR~ —2s
i X = o e T ‘
s tabty V“‘S’ (-2 (V3 5

Evaluate the limit, if possible. Select the correct choice belo .llandi if necessary, fill in the answer box to complete your
choice. [t on G(__ 2 5,4{

oots)
E‘A/Itm £ = / (Type an exactanswfr.) ' ) /( i+ s )

s x5 X 25 /
! rin

() B. The limit does not exist. \\
— ¢ T T

—_—

Answers ! ,

X +5 -
e F5

x=-5 1
A. lim :CZS = PTY (Type an exact answdr.) ___J__ -

x—25 e

m
8of 70 73 :
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- T I
: e
11, Determine the following limit at infinity. z lé(/ =7 Oaa_);;“:i, Vi (f@ P
>0 ’ X—= o
- fix) —
lim —— if f(x)—200,000 and g(x)—co as x—oo

Koo 9(0)

Vs /rx)
Find the limit, Choose the correct answer below,

. X~5p0 7/
O A, lim == =00
St /{V /

S —

fmeoo 90

f(x)
) B. lim ——-=200,000

e 900 k7 — =
f 1 . (x
Oc. lm H9 550,000 [t j )
x—oo 9 200, X— 27
X Y
o]} x'_'.mm—_Q(X) = 2000

12. Determine the following limit at infinity.

oo B x>
lm L —————
X—r00 X3

Select the correct choice below and, if necessary,}l in the answer box to complete your choice.

/1 va 3 + X 4 G’
) e
8+2x+6 \NA—2 3
Oh im LBLEC, A= 00 LAz
A= 00 X )(3
() B. The limit does not exist and is neither — oo nor co. ‘?'3’
/ L T % ¢
8 4 2x + 6x° O X2 X%
poswer . ZEPCe Ty, ‘--

9of 70 122008 4:30 PM
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@ Determine whether the following function is continuous at a. Use the continuity checklist to justify your answer.

5x% + 16x+3
f(x)= o AT 7
X" +7x
Select all that apply.
[I A, The function is continuous ata= - 7. et T T —
B The function is not confinuous at a= - 7 because f( - 7) is undefined. i \
The function is not continuous at a= -7 because lim f(x) does not exist. 1
x— =7 -
Q’ﬁ The function is not continuous at a= -7 because lim f{x)#f{(-7).
X=s=7 _f,,-"'
__.—-—'—'_'_'_F'_FFFFF
Answer; B. The function is not continuous at a= -7 because f(-7) is undefined. , C.
The function is not continuous at a= -7 because lim f(x) does not exist. , D.
Xx—=7
The function is not continuous at a= -7 because lim f(x) #f(-7).
x==7
d Determine whether the following function is continuous at a. Use the continuity checklist to justify your answer.
K198 s
f(x)= x-14 ya=14
1 ifx=14

Select all that apply.

[] A. The function is continuous at a= 14,
[] B. The function is not continuous at a = 14 because f(14) is undefined.
(] €. The function is not continuous at a = 14 because lim f(x) does not exist.

x—14
. D. The function is not continuous at a = 14 because lim f(x} #f(14).
x—14
—.—-——4‘/
Answer: D. The function is not continuous at a = 14 because lim f(x) # f(14).
x—14

L 22) Determine the intervals on which the following function is continuous. ~Z¢ )( —/ 6 “o
X2 -6x+8 (}(}L»—-[yj L..‘T
X% =16 ( )=
e — () (X=7) ==
—@mwhat interval(s) is f conti ? _
I:ﬂﬂ_f rmrwiial interval(s) is f continuous? o ,( ~ (/ o )(’__Y =
LE.—M—H}UEHV ‘-f)V(‘/, M), __0-—'7/ --9’—-,#(/ --Uﬂ?-f
implify your answer. Type your answer in interval notation. Use to separale needed.)
T 1-'—"--._ Lol - 1
/””nswer( o0, = 4),(—4.4),(4,00) @ f_ -

" t%:ér, p2)

I (AR
- —— 117212018, 4:30 P
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a. At what rate is the area of the square changing when the sides are 11 m long?
b. At what rate is the area of the square changing when the sides are 25 m long?

-~ *m,l
71. The sides of a square increase in length at a rate {f 4misec/ =

a. Write an equation relating the area of a square, A, and the side length of the square, s.

ﬁfﬁL'

Differentiate both sides of the equation with respect to t.

2228 —go 200

The area of the square is changing at a rate o( g E {1(%_ when the sides are 11 m long.
b. The area of the square is changing at a rate&z Q Q (2} LTM,Z_J___#M_JM the sides are 25 m long.

Yy G—\
MO mts @ O miis @:2(&5-)(9,/.: ffj/}’):z()

) = Z"L(Ld gg

O m/s Omsls
O m O m

O m2/s ) mis
Answers a = ¢ / /4 s§ \

2s / \
. o8 =)
e k\ TJe - 4, £ |

200

)

@ mis
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72. The area of a circle increases at a rate(of 2 cm? /s, / = é {3

a. How fast is the radius changing when the radius is 3 cm?
b. How fast is the radius changing when the circumference is 1 cm?

a. Write an equatiHn relaitr:g the area of a circle, A, and the radius of the circle, r.

7 g, ~dii s 5t
e an exact answer, using 1 as needed.)

Differentiate both sides of the equation with respectto t.

dA o : dr

Fa A (AR,

(Type an exact answer, using n as needed.)
=2

When the kadius is 3:}-, the radius is changing at a rate of f

{Type an exact answer, using x as needed.)

{Type an exact answer, using © as needed.)

(1) O em?/s. (2) O cm/s.

O em. O em? /s,
) em/s. ) cm.
O em’ /s, O em> /s,

Answers a = 2

2nar

ns

In

(yem/s.

2
o _-._{Zléhﬁ:\-\_n._ =
. % - —l i ._\" SR
) czztir

[
|'
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Wi =
73. The edges of a cube increase at a rate@D. How fast is the volume changing when the length of each ed @
cm? o

Write an equation relating the volume of a cube, V, and an edge of the cube, a.

; 3

A

/
I

infferentiate‘both sides of the equation with respect to t.

dv 2 da . . .
?F = ( 5 A :r-dT (Type an expression using a as the variable.)
b

i ' = L Ch/?e 3
The rate of change of the volume js {2 % SO | L =T/ Sec] ), e
(Simplify your answer.) { / k S (/ @
M Oem o ogd T dv_ 3 ?\.f-‘
O cm? /sec. () cm/sec. c{-é - é .é:
O em?. T
@& em’® / sec. %j\—/- z g (5'0) (3 )
£
Answers y = 53 AV .2 ( 93) [_S'U) 6/
352 / o — /

22,600

(N cm’ ! sec.

T CA— ) e WM - F - i

74. Find an equation for the/p/é;gent to the curve at the given point. 2} Z )
/
y=x*-2, (2,2) rx"’, =X X i
|
PIAYER 12> Y =142 = St r

O A, y=4x-12

\ , ,
O B, y=4x-10 | ‘j () TY o $/ype =M |
N EEIRICCRd —7
D. y=4x-6 | y
y=4x Y=(2) = “(x—(2) P 4
Answer: D. y = 4x~ 6 \j -2 = C//J("Z) _ e

Nl T ¥ LX—F

— — —— - E — i T
75 Attime t, the position of a body moving along—t;;?-'a“ifs is s =t -~ TB1* + 60t m. Find tl?&‘i'i%‘place?nent of the body from

t=0tot=3. )-/3)3,__ S(") . . N
OA 105m ( (3 —I1803)+ 6ord) — ( @I>(50) + cors)) =
OB som  (BIN3) —14(3)(3) 160 0)) ~( Oy ~ §©15) + 6ocs)) -
83?2: (272—/62 F159) —( ¢ —~o40) —

' () —(0)=

Answer: D, 45 m L g— O =

350f70 = - ———ee _— : - |ﬁf7§f}'j’gj;‘qn PAL
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= . .
C’TB/boyle's law states that if the temperature of a gas remains constant, then PV = ¢, where P = presﬁﬂume andcis
a constant. le‘iﬁﬁﬂuaﬂﬂthf gas at ;mﬂa_g;temperature. if V is decreasing at a rate6f 9 in3/seg.at what rate is P

increasing whafi P=70 [bliﬂ_2 an@ina?, Do not round your answer.) é ] -
o

CALLL LI Pyz e

81
O B. = Ib /in? per sec

{
) =o
O €. 700b/in® per sec (F 4
49

O b. Hlblin2 per sec /ﬂ IV—-—f— Pt// o

ANSWEr: A 7 |b/in® per sec %‘E V"'(' p JI%, . O

%1;—(%/ + (DY ~e

‘?Oé’ﬁ — L 3oz=o

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

Where do the absclute extreme values of the function occur on [a, b]?

() A. There is no absolute maximum and there is no absolute minimum on [a, b].
() B. The absolute maximum occurs at x=d and the absolute minimum occurs at x=a on [a, b].

() €. Therg is no ahsolute maximum and the absolute minimum occurs at x=a _ggjg,ﬁpj

(D. The absolute maximum occurs at x =d and there is no absolute minimum on [a, bj.

Mﬁ_""‘“‘—-—-—_._____._.—-—-—-—'—"'_—"_ﬁ_._

Answer: D. The absolute maximum occurs at x=d and there is no absolute minimum on [a, b].
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98. Use a calculator or program to compute the first 10 iterations of Newton's method when they are applied to the following

function with the given initial approximation. - {u )
f(x)=x° -8 xp=3 /},{) 22X (l = %o /'(,(0)
K % Ko X )(| =3 — __@3’2—
0 |36 0uviuo | 6 Z.8.8 %2 %)
1 (233333 7 2. 380N A, <3 — JO kRS
2 245 ¢3 (f 8 __z.%;ss%7 2(3)
3 L.-K2f%21 9 le 02¥5%27 '} .
s LTitfgq 10 2o T20Y27 Kjiﬂ_i)f (2¢3)
5 (7w Sl vy ooy xp B -
(Roundzto s{i)’x decimal places as needed.) % e (?3 %32 B f:k
Answers 3.000000 —
2.828427
2.833333 —
2.828427
2.828431 —
2.828427
2828427 —
2.828427
2.828427 —
2.828427
2.828427 —
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99. Use a calculator or program to compute the first 10 iterations of Newton's method for the given function and initial

approximation, / (
X))
f(x)=3sinx+4x~1,xy =16 //;4 :3605{@4‘9’ / - K, - '}{‘,—'
{ 7 e
Complete the table.
{Do not round until the final answer. Then round to six decimal places as needed.)
k X k Xy )( - AG — Z{rw
1 40.59 6672 | 8 (0. 14306 %] I f(/.()
2 puldes g | 7 0, (Y3006 |
3 0, (%026 8 L (450606
4 0. 143046 9 O 143066
5 0. 1930 (6| 10 | p.t9308 ¢ ’
=06 =51 (16) Y (1 6) —
Answers - 0.546692 — =l b — —
! lG) t+ <
0.143066 3 CU 5 ( )
- N
0.176536 < ,( ‘ —0. £ 6692 >
0.143066 —
0.143026 —
0.143066
0.143066 —
0.143066
0.143066
0.143066

- - —— r——
100. Determine the following indefinite integral. Check your work by differentiation. SG{X — & ( ) A N

—

I(ﬁxz‘ -5x%) dx 214/ 9/
[[X — ¢X
—— S g TC
I(11x21 —5x9) dx= (Use C as the arbitrary constant.) 2{- IZL ?‘f(
Answer: ,22 10 ,U——-)—(— — S X 7{-( —
?— T +C Z.L

e reebe— e
5““ ) WK X -

. — . =
F )( ’f( - X J— Z(__ + < =
\ . S5 T
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116. Suppose an object moves along a line at 14 m/s for 0=t<2 s and at 27 m/s for 2 <t <5 5. Sketch the graph of the velocity
function and find the displacement of the object for 0 <t <5,

Sketch the graph of the velogity function. Choose the correct graph below.

A () C. oD
v =z v v v
E 307 o—e E E 15 E 304 o—»
z 2 = / =z
8 3 g g
8 2 0 = 0 s 0
2 > 0T 2 o st 2 o
Tima {s) Time (s) Tima {s] Time {s)
The displacement of the object for 0<t=<5is Zt EZ ‘m. {Simplify your answer.}
Answers
w v
£ 307 o—a
z
3
0
= 0 st
Time {s)
B.
109
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17.
Approximate the area of the region bounded by the graph In which graph below are the selected points the left

qu\r\ of f(x) (shown below) and the x-axis by dividing the interval ~ endpoints of the 4 approximating rectangles?
{5,9] into n = 4 subintervals. Use a leit and right Riemann
sum to obtain two different approximations. Draw the 3 A. ~ B.
approximating rectangles.

1w 8
6
81 4
2
0=
ﬁ-
D,
44 y
8
[
25 4 SG
2 i
x 1
0 T T T T =3 0 =
0 2 4 6 8 0 24 6 8

Using the specified rectangles, approximate the area.

In which graph below are the selected points the right
endpoints of the 4 approximating rectangles?

) A, O B.

o N B o

e T S TS S I & <]

Using the specified rectangles, approximate the area.

—
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Ans

-\ 8
\W\ G
4
{ 2
0

C.

16
3]
B
4
2
0

B
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118. Evaluate the following expressions.

16 9 7 8

a ) k b. Y. 4k+1) ¢ 2 K d. Y (1+n?)
k=1 k=1 k=1 n=1
3 3 9 7

e. ) 3m8+3 f. ) Gi-7) g. 2 kisk+8) h. 2, sin'—}
m=1 j=1 k=1 n=0

9

b. Y (4k+1)=] ,rr’ £ | (Type aninteger or a simplified fraction.)
7 - -

c. Z k° = {i! = | (Type an integer or a simplified fraction.)

a
d ) (1+n2) = z (1 | (Type an integer or a simplified fraction.)

3
3m+3 | 27 -
) — == (Type an integer or a simplified fraction.)
ms=

ol

3
E (5j-7)= gl | (Type an integer or a simplified fraction.)
i=1
9 "
g. Z k{5k + 8) = ! q i E | (Type an integer or a simplified fraction.) o . N s
k=1 ) T

U S R
h Y sineE o7 T int implified fractiof. '
Eosm B é) (Type an integer or a simplified fractiof.) j‘/a/ﬁtfj C‘/CL. (5/_1/"'

%,

L]

-~

Answers 136
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