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1. The function s{t) represents the position of an object at time t moving along a line. Suppose s(2) 7
the average velocity of the object over the interval of time [2.4].

The average velocity over the interval [2,4] is vy, = [ (Simplify your answer.)

Answer. 24

2. The position of an object moving along a line is given by the function s{t) = - 15t% + 120t. Find the average velocity of the
object over the following intervals.

(a) [1, 10] (b} [1, 9]
{c) [1. 8] {d) [1, 1+ h] where h >0 is any real number.

(a) The average velocity of the object over the interval [1, 10] ( i ,f' g2
{b) The average velocity of the object over the interval [1, 9] 'E:_ _5_ r.

(c) The average velocity of the object over the interval [1, 8] i

(d) The average velocity of the object over the interval [1, 1 +€1§‘:— I é]r_\ wf-/ﬁ()
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3. Forthe position function s(t)= = 16(2 +111t, complete the following table with the appropriate average velocities. Then
make a conjecture about the value of the instantaneous velocity att = 1.

Time
Interval
Average
Velocity — —— S — —_—

[, 2] [1, 1.5 (1, 1.1] {1, 1.01] [1, 1.001]

Complete the following table.

.ﬂ;nrsm f 2] (1, 1.5] [1.1.1] [1,1.01] [1, 1.001]
A e B = B =) — B — —
voese |63 I L 7Ly [ 78- 8 {73- 777

(Type exact answers. Type integers or decimals.)

The value of the instantaneous velocity att = 1 is | zg 3

{(Round to the nearest integer as needed.)

Answers 63
71
77.4
78.84
78.984
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4. For the function f(x) = 20x° - 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] L35, 003
{1, 1.5] _9Y. 000
[1,1.1] ",
[1,1.01] _,,S'f. {OU
[1. 1.001] K VI

An accurate conjecture for the slope of the tangent line at x= 1 is [ S i ]

(Round to the nearest integer as needed.)

Answers 139.000 3 \*‘
- —X .
é(/ 20 ij/ _,

94.000
65.200
59.600
59.100
59
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5. 2
X -
Let f(x) = Vs (a) Calculate f(x) for each value of x in the following table. {(b) Make a conjecture about the value of
. x° - 16
im ;
X 4 X+4
ﬁCalculate f(x) for each value of x in the following table.
u X -39 —-3.99 -3.999 -3,9999
2
X“ =161 T = T . Y
P R Y A e A e AR
X -4.1 -4.01 —-4.001 -4.0001
2
- 16 B . ..»' - | - +
o= g, [ |-F. ol [~fwol |[~F. 0NM]

X+4
(Type an integer or decimal rounded to four decimal places as needed.) /\
) ]
L X" =16

./(b) Make a conjecture about the value of |lim YR

x— -4

x —16

x1|.m ) 3 (Type an integer or a decimal.)

Answers -7.9 /(_-]‘ oi) — C? Cy "‘/é 3 -7‘-_(?.
-7.98 E']’ cy +?‘

-7.959 {[_3_??) _ 62'7?{__,/6_"(:7- s “““\_IJ
c>-7Y —° . )
//

= 7.9999
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t-4
Letg(tys ——

Vt-2

a. Make two tables, one showing the values of g fort = 3.9, 3.99, and 3.999 and one showing values of g fort=4.1, 4,01,
and 4.001.

t—-4
b. Make a conjecture about the value of lim ;
1—4 4t =2
wake a table showing the values of g for t= 3.9, 3.99, and 3.999.
t 3.9 ! 3.99 3.999

o | SAa7%¢l 399751 3.9m

{Round to four decimal places )

Make a table showing the values of g for t=4.1, 4.01, and 4.001.

t 4.1 4.01 4.001
g(t) tqi, 0248 (.00t | fObY 2 |

(Round to four decimal places.)
et

b. Wake a conjecture about the value of lim . Select the correct choice below and fill in any answer boxes in your

t—4

choice. ’ ) ,6 —_
t-4 éé‘ j-/é ) T Ye—T
O A, lim (Simplify your answer.) _
O B. El'_; :l/l‘;llt does not exist, ? (3 ! c-) = (%2 ‘-LY < 3 9 7‘?’5
Answers 3.9748

3.9975 j (3 24 3) =
3.9997
4.0248 ( ? ) 7 7 7 - C
4.0025 ) ) m — —//
4.0003

A, lim -J_—_- = E (Simplify your answer.)
- “l) %
V) — L e

(¢.00) - (%o1) — |
J tol)~ (F01) —¢ =( %0727 )

J%ao1 —2 : __,ﬁf"”/

9(G.001) = (%00l =7 Yoar3 )
VGoo1 — 2 S
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Use the graph to find the following limits Ay
and function value. |
: 4
a. lim f(x) _
k=17 i
b. lim f(x) fr *
x—17 -2 4
c. lim f(x) -2
x==1 ]
d. f(1)

a. Find the limit. Select the correct choice below and fill in any answer boxes in your chaice,

YA im f(x)= 3 (Type an integer.)

x—1

() B, The limit does not exist.

b. Find the limit. Select the correct choice below and fill in any answer boxes in your choice.

(DA-/ lim f(x)= O (Type an integer.)
x=1"

() B. The limit does not exist.

¢. Find the limit. Select the correct choice below and fill in any answer boxes in your choice.

O A fim f(x)= (Type an integer.)

X=1

L¥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.

O A f)= 3 (Type an integer.)

(O B. The answer is undefined.

Answers A. lim f(x)= ‘I] (Type an integer.)
x=+1"

A lim f)=] 0 |(Typeaninteger.)
x—1"

B. The limit does not exist.

A f(1)= ZI (Type an integer.)
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5 ol iy X2 +Bx+15 r B ang ate | x? +8x+ 15
xplain wi yxinls <+ 5 _x-l-nls(“ ), an thene\rauatex-[n:5 <+ 5

Choose the correct answer below,

() A. Since each limit approaches - 5, it follows that the limits are equal. s oz s e
_,,f—"\—"' E——— o e— ) I B
, X a8x+15 o iy
( Since i 5 = x+ 3 whenever x# - 5, it follows that the two expressions evaluate to the :
\“ __same number as x approaches - 5. — e
Oc. X% +8x+15
The numerator of the expression —>+5 simplifies to x + 3 for all x, so the limits are
equal,
OD.  2ig+15 _
The limits lim ——————and lim (x+ 3) equal the same number when evaluated using

+
X=—=5 x+5 X=>=5

direct substitution.

Now evaluate the limit.

X% +Bx+15 | Es _
im —————=| -*’Z | {Simplify your answer.)
s =5 x+5
Answers B.
_ xP+8x+15 _

Since X+ 5 =x+ 3 whenever x# - 5, it follows that the two expressions evaluate to the same number as
X approaches -5,
-2

—_— B
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21. Determine whether the following function is continuous at a. Use the continuity checklist to justify your answer,

2%% +7x+3

x2—7x

f(x)=

,a=7

Select all that apply.

[ ] A._The function is continuous ata=7,

: “[#&B. The function is not continuous at a=7 because f(7) is unaeﬁned." Ty
/ @/C'/‘F he function is not continuous at a=7 because lim f(x} does not exist. \‘~,
=7 s
MThe function is not continuous at a=7 because lim f(x) # (7). =
N x—7 it

Answer: B. The function is not continuous at a = 7 because (7) is undefined. , C.
The function is not continuous at a =7 because lim f(x) does not exist. , D,
X=—7
The function is not continuous at a = 7 because lim f(x) #1(7).
X=7

22. Determine whether the following function is continuous at a. Use the continuity checklist to justify your answer.

2

X169 eiz13
f(x) = x=13 ;a=13
10 ifx=13

Select all that apply.

[C] A. The function is continuous ata= 13,
{] B. The function is not continuous at a = 13 because {13} is undefined.
[ €. The function is not continuous at a = 13 because lim f(x} does not exist,

= == x=13
. The function is not continuous at a= 13 because lim f(x) #f(13). ™
Xx—13
_———"‘/
Answer: D, The function is not continuous at a = 13 because lim f(x) # £{13).
x—13

23. Determine the intervals on which the following function is continuous.

x%-4x+3 ik,}\

x2-9

f(x) =

On what interval(s) is f continuous? (
— (22, 3 ) U (3,300 0 )

(Simplify your answer. Type your answer in interval notation. Use a comma to separate answers as needed.)

Answer: (= o0, ~ 3),(- 3,3),(3,00)
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68. The sides of a square increase in length at a rate §f 4 mlseL). & 7.’ % i
- \‘_\___'_____

a. At what rate is the area of the square changing when the sides are 16 m long?
b, At what rate is the area of the square changing when the sides are 27 m long?

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

SN =

: 12.¥ m7}

Differentiate both sides of the equation with respect to t. ~
" e San o (16) (1)
= . | ok
dt dt \ fg'{: : .
B /),_'3 : }
| (1) e hen the sides are 16 m lang.

b. The area of the square is changing at a rate of : .#/ 1 {(2)

The area of the square is changing at a rateé

en the sides are 27 m long.

oy /6 P

(Hh Om (2) O m/s { _ P e
O mls @l is l\&j_(j .. 1(27) (cf) S
O mafs )
@/Iﬁzfs

Answers p = g2

2s
128

(ym?/s
216

@) m?/s
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6. The area of a circle increases at a rate of 1 t:m2 ! 5

L
a. How fast is the radius changing when the radius is 5 cm?
b. How fast is the radius changing when the circumference is 5 cm?

a. Write an equation relating the area of a circle, A, and the radius of the circle, r.
e, S rd
ﬁ- Z Y/
(Type an exact answer, using &t as needec_l.)
Differentiate both sides of the equation with respect to t.
dt ( dt
(Type an exact answer, using  as needed.)

When the radius is 5 ¢m, the radius is changing at a rate of -—"‘"'; ' EF: (1) ﬂL

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

b. When the circumference is § cm, the radius is changing at a rate of ;-_r_-‘ | {2) C™/s
(Type an exact answer, using © as needed.)

(1) &7cm/s. 2 O em®/s.

O em. O em.
O cm’/s. O emplis. -
O cm® /s, &"em/s. // i

rd

Answers a = g2

2rr

1

10x /
(Dem/s.

1

5 .
(2)em/s. /
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90. Use a calculator or program to compute the first 10 iterations of ethod when they are applied to the following

function with the given initial apprommahon - / ({
f(x)=x2—24;x0=5 (/79 Z){,/ {1 = J{; - FJ
(xs/
Xk Xk {I = & ;/( 5)
5 0055 | o (% 398U74 ,cm
5{ gaaaao 7 g_, ﬁ fﬁ (S’) z ,

a

9

- D

PR LY "G‘*f“_ "'w—')

2
3 ‘i o, 771774 i i
5 | .ﬁ

[}

(Round to six decimal places as needed.) /( v
!

(= X0 ™
Answers 5.000000 YA i
4.898979 //)(l )
4.900000
4.898979
4.898980
4.898979
4.898979
4.898979
4.898979
4.898979
4.898979
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91. Use a calculator or program to compute the first 10 iterations of Newton's metho

approximation. i________h_hhq_‘% e /
fix)=5sinx-3x+1,x3=1.4 /637 = §$Cos ) -3 “"“:7, )< )rd —_ f’()(.n]

Complete the table. ( 4\/0)
(Do not round until the final answer. Then round to six decimal places as needed.) A
k X k X / = /o‘f‘_' _ﬁ_{ﬁﬁ
1 NEENE) 6 [ Go& ¥od >
2 (493847, 7 s 506 TFob /(/‘ )
3 440 7254 8 [+ 506 Yo P )( < — S8l 3(lr)r |
4 s T06 §00| 9 [eT0EF0 ¥ / s () — 2
5 [+906 300 10 Lefogie 4

Answers 2.203310
1.906800 ‘/C_’__
1.938494 { 7= )( l

F e

1.906800
1.907290
1.906800
1.906800
1.906800
1.906800
1.906800
92. Determine the following indefinite integral. Check your work by differentiation. T
) ﬁ'
I(ng - 3x5) dx j(f_)( ,___3)( S_)Aj\
J (ng - 3x5) dx = [:l (Use C as the arbitrary constant.) ('ir‘/ 5F /
X
Answer: 10 6 — -
i T 7l s
Y o G
3
s 53X -+ =
Tie) 6
X ” ¥ ¢
— TC <
() 1%/ -

&4 .
/X——/ —_T e ;f’ - - /
2 ;/

45'f 70 e AUROHsa A
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106. Given the following velocity function of an object moving along z line, find the position function with the given initial
position.

@ vty =912 +2t-7; (0} =0
The position function is s(t) = - 7 3 ,6 ——r é Z—-—-?.gf //D

Answer: 3¢3 442 - 7¢

107. Suppose an object moves along a line at 18 m/s for 0st<2 s and at 24 m/s for 2 <t s 5 s. Skelch the graph of the
velocity function and find the displacement of the object for 0st<5.

Sketch the graph of the veJecily functian. Choose the correct graph below.
O A ic D
gV o 7oV 7 v
£ 30 E': € 150 g3
?__‘ *— 5 = = *—s
2 ] 0 v}
o o =] [+]
3 0 3 0 g © 0
2 R M X > o st > 0 5t
Time (5) Time (s) Time (s} Time (s)

The displacement of the object for 0st<5is| m. (Simplify your answer.)

Answers

Velocity {m/s)

Time (s)

108

49 of 70 10/18/2018,9:13 A}
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108.
Approximate the area of the region bounded by the graph In which graph below are the selected points the right

of f(x) (shown below) and the x-axis by dividing the interval  endpoints of the 4 approximating rectangles?
[0,4] into n = 4 subintervals. Use a right and left Riemann

sum to obtain two different approximations. Draw the 3 A. ' B.
approximating rectangles. .

Ay

Using the specified rectangles, approximate the area.

I

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

A, ) B.

(=1 % I — ) e -]

[ N C T N = I« <]

500f70 10/18/2018,9:13 AP
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109. Evaluate the following expressions.

14 & 7 8
a 2 k b. Y (5k+1) E d. Y (1+n?)
k=1 k=1 k=1 n=1
3 3 9 7
e. 5m7+5 f. Y (5i~6) ):‘, k(Bk+3) h. sinn;

3
"
-k
-
n
—

14
a. 3. k=_ /(OS5 | (Typean integer or a simplified fraction.)
k=1

6
b. Z (5k+1)}= {'E [ ] (Type an integer or a simplified fraction.)

=1

c. E k2 = ! zg_z 1 {Type an integer or a simplified fraction.)

=

=
Py

8
d. Z (1 + nz) 2 ‘ Z (Type an integer or a simplified fraction.)

-

3 5m+5 5 _ ._
e. 2 —= ] :-71 (Type an integer or a simplified fraction.) /
m=1 :

3
f. E (5)-6)= I (Type an integer or a simplified fraction.)

9
E k({Bk +3)= 2 ﬂ i {Type an integer or a simplified fraction.)

U nmo =
h. Z sin Tl é 2 (Type an integer or a simplified fraction.)

Answers 105
111
140
212
45

12
2415

520f 70 10/18/2018, 9:13 Abh
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\-\.
110. L7 \7 7 -
The functions f and g are integrable ,énd J-f(x)dx = BIIIg{x)dx =4, and J-f(x)dx = 3. Evaluate the integral below or state
3 3 5

that there is not enough mformatlon.-\x_ 3 - ~ }

3 o 4 '

a—— 3
—ISf(x)dx ’/5"’4)( =
7
7

Select the carrect choice below and, if necessary, fill in the answer box to complete your choice.

3
CZ( - Iaf(x)dx= / g (Simplify your answer.)
7

873 Fe) dx ":1

3
A —f
3 3 | fap !
(O B. There is not enough information to evaluate - ISf(x)dx. X : / & @ x -
7 * 3
3
Answer: A, - ISf(x)dx = (Simplify your answer.)
7
il f_w‘\"_f\-._.
N D
111 x b e AT

d d
Evaluate -a;_[f(t) dt and ™ Jf(t) dt, where a and b are constants.
a a

X
d g a
. If(t) dt= | {Simplify your answer.)
a
b
d - B |
d—fo(t) dt= a | {Simplify your answer.)
a

Answers f{x)

0

P e e T

) Mfwf'w

e —

530f 70 10/18/2018, 9:13 AN
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