Calculus Early Transcendentals 4th edition Rogawski
Test Bank

SKU: 9781319050740-TEST-BANK

Calculus Early Transcendentals 4th edition Rogawski Test Bank


https://ravanbooks.com/books/9781319050740-test-bank

Name: Class: Date:

Chapter 02

I F'=2g{1—cos &)

1. The potential energy * of a pendulum of length 1 and mass 2, relative to its rest Tosition is

EE}

Compute the average rate of change of the potential energy over the angle interval | 4 = 3

g

=2

ANSWER: 12g\V2-1) _,
- == loog

(. v)

2. Let ®©denote the slope of the line segment connecting the origin to the point on the graph of the
equation + ~ *© Tt 1. Calculate the average rate of change of S&x) for lsxs2.
x

ANSWER: 1

2

2r
3. The flight time of a shell shot at an angle 'Sland initial velocity Vis If - ? s '9. Compute the average rate
o T
of change of the flight time for “in the interval | g * 4
ANSWER: 12(2-1)v
g
4. Let SI(I)denote the slope of the line segment connecting the origin to the point by ]on the graph of the
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Chapter 02

equation & ~ ¥V * 7 L Calculate the average rate of change of SC) gor 25x 23,

ANSWER: __1
30
nR2H
5. The volume of a cone of radius Fand height Hig V= 3

What is the average rate of change of Vif the radius increases from 1 to 3 and the height remains unchanged?

ANSWER: 4mH
3

6. The electrical field due to an infinite rod at a point at distance " from the rod is perpendicular to the rod and

1 A
has a magnitude of E(r)= ITE T(Fn is a constant and “is the longitudinal charge density).
0

Find the average rate of change of the field along the interval 2irsd

!

.
I!
]

— R
ANSWER: ___*
16T e,
7. Let SI(I)denote the slope of the line segment connecting the origin to the point by ]on the graph of the semi-
IZ
r =7 - ¥ TS
ellipse” ~ < . g . Calculate the average rate of change of SC) gor 22x 223
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Chapter 02

[

ANSWER: -0.206 per unit length

)

8. The electrical field caused by an electrical charge ?at a point at distance "is = ~ 2 (g; 1s a constant).

Find the average rate of change of the field along the interval lsrs 3.
ANSWER: _ 4k

9
2yl R’
9. The volume of a sphere of radius “*is © =~ 3 . What is the average rate of change of the volume when the
radius increases from R= 1to R= 3?

ANSWER: 22m

3
10. Let SI:I:"denote the slope of the line segment connecting the origin to the point (x.3 ']on the graph of the
equation ¥ ~ VE T 1 . Calculate the average rate of change of S(x) for 2 S* S 10.
U-'-JM
| |
| |
| |
l |
1 5 4 10
ANSWER: _ _*_
50
11. The position of a particle is given by . Compute the average velocity over the time interval
Copyright Macmillan Learning. Powered by Cognero. Page 3

Calculus Early Transcendentals 4th edition Rogawski Test Bank


https://ravanbooks.com/books/9781319050740-test-bank

Name: Class: Date:

Chapter 02

[4. 6]. Estimate the instantaneous velocity at t=4

ANSWER: Average velocity over [4. I5]: 20
Instantaneous velocity at = 4: 16

12. A balloon is blown up and takes the shape of a sphere. What is the average rate of change of the surface area
of the balloon as the radius increases from 3 to 4 cm?

ANSWER: 281

13. Determine x]'ian I:I:"and x]_in;_f IiI:]'for the function shown in the figure.

ANSWER:  1im f(x)=2 lim f(x)=3

=1+ x=+1-

14. The greatest integer function is defined by [x]= " where "is the unique integer such that sx<nt 1.

The graph of FE@=x=Ixlig shown in the figure.

A) For which values of “does x].im f I(I)exist?

-

B) For which values of “does x]m; f ':I)exist?

—c+

C) For which values of “does J]flf I(I:"exist?

e

ANSWER: A) All ¢
B) All ¢
C) Every real number c that is not an integer

15. The graph of a function ¥ =/ ®)is shown in the figure.

Determine the following limits or state that the limit does not exist (if the limit is infinite, write > or ~ °°):
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Chapter 02

Allim fix) Bllim f(x) C|lim f(x) D|limf(x) E|lim f{x)
x-+0+ -+ 3- x5+ x—+3 X —+ -
Fllim f(x) Gllimf(x) H|lim f(x) I hmf(‘c) Ihmf(‘-:)
x 04 x 8 X T— X T4 7

oy =i S

. 1
ANSWER: A0 B C)T D)Does not exist E)ax

e

Fle G)= H)—- = D)1 INDoes not exist

c=1.35

16. Determine the one-sided limits at of the function 7 ®shown in the figure and state whether the

limit exists at these points.

ANSWER: Tim f(x)= lim f()=3. it exists

r=1- =14
lim f()=1. lim f(x)=4, ; limit does not exist
X—+3— X— :l+
]_m} fleo)=3. lm fix)=4. ; limit does not exist
Xl X— :I+
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Chapter 02
[x]

17. Consider the function /)= ~ for™ -0, (Here, [x] denotes the greatest integer function.)

A) Write S in piecewise form.
What is & for positive integers "*?
B) Determine x]'in;_f IiI)and lim £ (I).

X34

C) For which values of “does E_Iflcf IiI)exist‘?

g 1
.'.\i _____
_'_I_
T
ANSWER: 0 0<x<1
0 OT| 2 nexcntin=12..

fon=1 n=12. ..
2
B) 3

C) The limit exists for all positive real numbers that are not integers.

1

18. Determine the one-sided limits at © ~ 1.2.3.4

exists at these points.

ANSWER: c Left-sided Right-sided Limit
1 2.5 2.5 Exists (2.5)
2 3 2 Does not exist
3 1 3.5 Does not exist
4 2.5 3 Does not exist
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Chapter 02

19. Consider the function fey=x+1-[x ]for X2 1. (Here, [x] denotes the greatest integer function.)
A) Write fin piecewise form. What is S for positive integers " 21,
B) Find 1™ /(ypg 1im fx),

X—.4

C) For which values of “does the limit i‘i_l:ﬂcf Ii"c)fail to exist?

CLLL

I 2 3 4 5
ANSWER: Ay fG)=x+1-ng mex<n+l f(z)=1
B) 2.1
C) The limit fails to exist for all positive integers.

I

20. Determine the one-sided limits at © = 1.2.3.4

exists at these points.

of the function shown in the figure and state whether the limit

ANSWER: c Left-sided Right-sided Limit
1 3 4 Does not exist
2 5 5 Exists (5)
3 3.5 5 Does not exist
4 3 1.5 Does not exist

21. Let f Ii""’}be the following function defined for 05sxs 4'5:
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1.if sin T =0
flx)=41 —1.if sin — =1
e
0. if sin TIZG

Write £ ©as a piecewise-defined function where the intervals are in terms of x instead of ™

Tox
2

, sketch its

graph, and determine the points where the limit of fl )does not exist. Find the one-sided limits at these points.

ANSWER: (-1 —05<x<0
0 x=0
1 O<x=2
fl)=90 x=2
-1 2<x<4
0 x=4
L1 4<x<45

x=-05,02445
lim fix)=-1 lim f(x)=—1

- —034 ¥ e
lim f(x)=-1 lim f(x)=—1
x=+24 x—+4-
fix)
0 —C O
L
0.5 1 3 3 3 4.5
-] o0

lim fix)=1 lim fix)=1
-0+ p iy
lim f{x)=1 lim fix)=1
r=+44 x+45-

22. Find a real number “such that ETlf IiI)exists and compute the limit.

flx)=

Copyright Macmillan Learning. Powered by Cognero.
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Chapter 02
ANSWER: ¢ =16; lim f(x)=4

=1

23. Let i‘lﬂf ()= L. Determine whether each of the following statements is always true, never true, or
sometimes true.

A) lim fix)=L

B) jf (fﬁ =3L

0) lim f(x)— lim fix)<0

X—=a-— X—=a4
fim £(x)
Xa- 1
D) tim f(x)
X—=d4

ANSWER: A) Always
B) Sometimes
C) Never

D) Sometimes (note the case when i‘lﬂf ()= I:])

24. Compute the following one-sided limits:

2—x
lim —
A) r=+2- x°+ox
: fim g 5:9526'
g.ps Siné@
5.3
li
O H-lr tan &
ANSWER: A)OQ
B)O
OO0

25. Evaluate the limits using the Limit Laws:
A lim (3 -2+ 1]

3sin ¢

2t

lim

D) {0

ANSWER: A) ~2
B) ¢
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Chapter 02

lim S

26. Which of the following functions are examples of the existence of the limit capglx)> although the limits of

f I:I:"and g I:I:"as S Ijdo not exist?

1
& f)=x gx)=—

x

sin x

1
gix)=—
X X

1 1

© flo)= - glx)=—

X

b fx)=

d. fx)=x* g(x)=cosx

S flr)= —

1
— gl)=—
sin x x

ANSWER: ¢

27. Let f (I), g I(I}be functions and let Flx)=flx)-g {I). Consider the following statement: If x]_in; F Li"'::"and
~,

x]_in; g I:'1"’:]'exist, then x]in; I I:""’:"also exists. To prove this statement, we should use which of the following?
=Xy =X
a. The statement is not true.
b. Ftg
The Product Rule appliedto o and £,

€. The Quotient Rule applied to (F+elg and €.

d. The Sum Rule applied to Fand €.
ANSWER: d

28. Evaluate the limits using the Limit Laws:
Ay lim Qe+ 12+ 2)

f—-[—:

v+ 3x

lim
B) Ly x-1

sin x +cos x
m ——
O T 2tan x
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Chapter 02

I-_|||—l

i 2ty
m—_
D)x—--'l I+3‘

ANSWER: A) 18
B) !
2

C 2
1
D) 7

29. Determine whether the following statement is correct: If EmDIg ()= D, then ling IiI)exists. If yes, prove it;

otherwise, give a counter example

ANSWER: _J 1 x=0
False; gl)= { —1x<0

30. Evaluate the limitrlsﬁ using the Limit Laws:
A) ]im[!':h‘— 1] sinT

=3 =
, " +5
x-—l.‘f‘+1‘f_1
'I.-'_ tEL]f'J.[_;r"L
lim - 8
O

V=4 _:L': +9

ANSWER: p) ~11
B) ~2
1

O 10

I-_|||—-

31. A) Can the Product Rule be used to compute the limit EEID["C]I? (Here, [x] denotes the greatest integer
function.) Explain.

B) Show that 1m [xJx

x=+0
ANSWER: A) No. The limit E_Iflﬁ[x ]does not exist.

B)O

exists and find it. Hint: Compute the one-sided limits.

32. Let 7 (I), g ':I), and Feo)=f)+g (I). To prove that if x].in; f Ii""’:"and x]in; F Ii""’:]'exist then also x].in; g IiI)exists,
X ~Xg X
we should use which of the following?
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Chapter 02
F-f

a.
The Product Rule applied to f and f .

b. The Quotient Rule applied to F=f¥ ana /.

C. The Sum Rule applied to Fand
d. The statement is not true.
e. Both A and C

ANSWER: ¢

33. Evaluate the limits using the Limit Laws:
x+2
lim —
A) x+-1x"—x—1
B) Em1[I:_I_J +x)E+1)
sin x +cos x

© ]im:;r x
Ry
ANSWER: p) ~1
B) 2
W2
O
34. Consi . e m fx)=c#0 lim g(x)=0 S ST
. Consider this statement: If - and - , then g does not converge to a finite limit as
X Xy
| ) lim f ) =M . o )
To prove this statement, we assume that xaiy 2(x) exists and is finite. Then, by the Quotient Rule,
L2 o (& @] _
raiy fix) and by the Product Rule, ray g(x)  fix)
Which of the following statements completes the proof?
- m [ ED 4 o .
From rg a(x)  Fx) , it follows that 1 = 0, which is a contradiction.
b. lim £(x) =0 im S = . . .
From _ oz Fx) , we can conclude that ray g(x) » Which contradicts our assumption.
¢ lim g) =0 'm@=:sc . . .
From _ oz Fx) , we can conclude that ray g(x) , which contradicts our assumption.
& [l @) i 79 ) |
From _ oz g(x)  fx) , we can conclude that ray g(x) » Which contradicts our
assumption.
ANSWER: a
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Chapter 02
. fx)
m —

35. Which of the following functions are examples of the existence of the limit 1‘1 0 2(x) > although the limits
Lim f I("'::"and lim g IiI)do not exist?
x=0 X —rll}
L= —_.gt)=x
1

sin x

1
b fer)= —.g0)=

c. fe)=[x]. () ==x (Here, [x] denotes the greatest integer function.)

1 1
d fy=—=.200)=—
x< X
1 1
e flx)=——. gl)= ——
1-x 1—sin x
ANSWER: b
a. L im2fe)=L im Z&L ¢
36. Assume “and ~are nonzero real numbers. If x_.a" J and g 4 , calculate the following limits,

if possible. If not, state that it is not possible.
A) mfG) g6)

L)

li

x —Iiz Z(x)
Flo)+x?

B)

lim
C) X = g(.'f) + =)
ANSWER: A)O0
B) Not possible

.
—+ta

C a4

37. Determine the points at which the following functions are not continuous and state the type of discontinuity:
removable, iump, infinite, or none of these.

<=1
A) fx) = |x-3]

sin x
B)gx)=

O) h(x)="" [x ](Here, [x] denotes the greatest integer function.)

D) je = 1|
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Chapter 02
3x2-27
B)k0 =" 34x
ANSWER: A)* =3, infinite
B)*~ I:I; removable
C) Integers; jump
D) * =¥, none of these

E) x =-3; removable

38. At each point of discontinuity, state whether the function is left or right continuous:

= +4 |‘c| <2

sin
A) fix)= 2
lx=2]  |x|=2
1 <
sin x yix
O<xs—
I i
B) f={ ,
2x T
— <x<IT
T—x 2
r— 1T T<x

ANSWER: A)* =2, Jeft continuous

T
B)I_ 2
x=1T

; left continuous

; right continuous

39. Determine real numbers a, b, and ¢ that make the function continuous:
(@ <0

1

—t+8) 0<¢r<b
fo=1 4
t+3 b=r<4
e 4=t

ANSWER: @a=0,b=2,¢c=1

40. Find the points of discontinuity for each of these functions and state the type of discontinuity: removable,
jump, infinite, or none of these.

|4+:c|
A)f)= 4+

[x]

B)gx)= - x> I:I(Here, [x] denotes the greatest integer function.)
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Chapter 02
1—x
O =Ty ps5

ANSWER: A) x =—4; jump
B) x = positive integer; jump
o)*~ lremovable; = 7 Jinfinite

41. Determine whether the function is left or right continuous at each of its points of discontinuity:

B) f&)=xTx]. x> I:](Helre, [x] denotes the greatest integer function.)
ANSWER: 1

A)* ™ 7 right continuous

B) Right continuous at the positive integers

42. Determine real numbers % b, and “that malfe the following function continuous:
t+a t<i
Atitb+ = 0<r<l
= 2
t—b l=r<2
L ¢ 2<t
ANSWER: 2 1 !
= - —_ E] = - —_ = —
S 3°°7 3

43. Determine the points where the function is not continuous and state the type of the discontinuity: removable,
jump, infinite, or none of these.

i+ 2x—8§
A)f) = |x-2]
X x>1
B) gx) = [;]° * = % (Here, [x] denotes the greatest integer function.)
[x3—3x+2] sin 2x
C) h(x) = ¥
4

D)jx)= |x]| -3
ANSWER: A)*=2 %ump
B) x=2 3 4

O) = I:I; removable
D) x = 3, x = -3; infinite

5 jump
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Chapter 02
44. At each point of discontinuity, state whether the function is left or right continuous.
1
sin — x <0
x
A) @)= 1+x2 0<x<2
(x+1P-4 2<x<3
| 10 3<x
(|x—1] x=2

-3 2ex<d

B) flx)=

d<x <5
x—4

L 6

LA

<x

ANSWER: A)* = 0. ioht continuous
= E"; right continuous

B)* =_4; left continuous
- j; right continuous

45. Determine real numbers % 2+ and I:Tthart make the following function continuous:
a r<—1
x
— -1<x<0
[x]
Je= sin [ = I+E: +c
= 0<x <1
x“+1
b l<x

%

(Here, [x] denotes the greatest integer function.)
. 1

ANSWER: a=1: sz; c=—-—

46. Determine the points where the function is not continuous and state the type of discontinuity: removable,

jump, infiniﬁte, or none of these:
x*+x—6

A f) = -2
LS

B)g()= -2 "7

C) h(x) = [x]x (Here, [x] denotes the greatest integer function.)
x“+x—6

D)jx) = x-3

=7
ANSWER: A)* =~ <: removable
=2 . ..
B) * = <; infinite
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= D; none of these
C) Nonzero integers; jump
D)*~ 3; infinite

47. At each point of discontinuity state whether the function is left continuous, right continuous, or neither

1
— r<l
A)f(:c): cos x 1<x<2
+
! Iﬁ 2<x
[ (x—3)
[0 ¥ <0
cos mx O<x<1
B)f(:c)_ 2eos me l<x<2
2 2y

'

ANSWER: A)* =2, Jeft continuous
= E"; none of these
B) * =, right continuous

= 1; left continuous

48. Determine real numbers ¢- b, and “that make the function continuous:
a t=0
24+1 0<t<h
Jix)=q_
Sx—c bLr<T
42 Tt

ANSWER: a=1:b=6.¢c=—7

49. Consider the function

-1 x=0
f(x:':{ 1 x>0

The function fl)tek )is continuous for which of the following functions g?
a glx)=2 ifI?EU= g(0)=0

b. E(-'f)=':'if-'f#0= g(0)=12

c. 8x)=2,,x<0, gx)=0,x>0

d. g(:c)=2if:c{[]= g(:c)=l:lif:cED

e. A and C both correct
ANSWER: ¢

50. Let f I(I)'be a discontinuous function. Is it possible to find a continuous function £ I("'::"such that fl)tg I(I)is
continuous? Explain.
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Chapter 02
ANSWER: No. If F(x) = fix) + g(x) is continuous, then f{x) = F(x) — g(x) is continuous by the continuity laws.

51. Sketch the graph of a function S that satisfies all of the following conditions:
lim f(x)= oo, lmf(x)=4, limf(x)=—-2,

X—+a X—a x=+0
lim fix)=-1, lim fi{x)=3

XY= oo X+ —oo

ANSWER:

el

=y
=

52. Evaluate each limit or state that it does not exist:
i -3 +x2-09
m
A) =3

, x—1
B) lim

r=1 ¥ 43y —1 - 2x+1
«.ﬂ'_‘c:—lx+l

x—1

0) lim

=1

ANSWER: A) 33
2./3
B) 3

C) Does not exist

53. Evaluate each limit or state that it does not exist:

i COS* X
m
A) L (1+cos 2x)(2 + cos 2x)

l1+sin &—cos &
m
C)E—-l} sin £
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Chapter 02
ANSWER: 1
A) 2

1
B) 7
o) !

54. Evaluate the limits in terms of the constants involved:
Je+rP+1-Jr2+1

lim
A)x—-l} x
L1
B) lim M= a=0
hea h—a
ANSWER: h

A 11+ K
B) Zaﬂ

55. Evaluate each limit or state that it does not exist:
4__2_ 12
]_i_ x X L
A) m r—2

x=+2
Jai+1—Jx+1

-
x1 tx—2

Jxi-dx+4

C) ]iin'\ _'L'_z

ANSWER: A) 28

P

L

B) 12
C) Does not exist

56. Evaluate the limit:
" Jr+x —Jx+1
m

x—-l 'td'l{.__l

ANSWER: /2
4

57. Evaluate each limit or state that it does not exist:
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Chapter 02

i =20 +3x—6
m
A)x—-l I_z

, 3x+4+x
xa-1 x"—x—2
|:c:+:c—2|

x—1

x=+1

ANSWER: A)7

B) ¢

C) Does not exist

58. Determine a real number “for which the limit exists and then compute the limit:

1 1
lim -
x-'ﬂ'+( \./:c+c: «,/:c:+.‘c ]

ANSWER: € =0 the limit is 0

59. Evaluate each limit or state that it does not exist:
i x+1 x—23
m - .l
A) Tl x-2 2546

. Jxri—6—Jar—1

B)x—-i x 5

x+1-3

lim —————
C)x-rflﬂ x—8

ANSWER: A) (1

3419

B) 19

1
0%

60. Determine a real number “for which the limit exists and then compute the limit:

, tart6
lim

x=2 2+ 2 —4 - [x+2

ANSWER:  _ _

LA

4
; limitis 5

S(=3+R)=f(=3)

i
o h

h=0

61. Let f{x) = 2x + 3. Compute
ANSWER: 2
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62. Compute é—imﬁ[cm‘ # —csc” 5']_

ANSWER: ~1
" 2 sin< @ —5sin 83
63. Compute HET T sin 8+ 1
E - L
6
ANSWER: _ T
.

64. Evaluate the limits:
sin“ x
) lim ——
x =0 s51n x~

limx cos——
B)x—il} IJ

1-cos—
x

) lim |sin:c|

x=0

ANSWER: A) 1
B) 0
C)0

65. Show that 0<x—[x]< 1for all *. (Here, [x] denotes the greatest integer function.)
lim x(x —[x])

Then use the above inequality and the Squeeze Theorem to evaluate . _.DI
ANSWER: 0O

66. Evaluate the limits in terms of the constants involved:
, sin (x—Hh)
) lim

A) roh 2+ (1—hx—h
1 1

. x= CIJ

x+a X*74

ANSWER: 1
A) n+1

2
w2

67. Evaluate the limits using the Squeeze Theorem, trigonometric identities, and trigonometric limits, as
necessary:
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-

1,
Sin— sin
X

A) lim —.‘-:

x=+0

COs X
k3

lim
B)
X— 7 X

ul;q

sin” x

lim -

C) =0 Sir.l. [IJ]
ANSWER: A)OQ
B)1

O 1

u|>—<

68. Show that 0<x—[x]< 1for all *. (Here, [x] denotes the greatest integer function.) Then use this inequality

with the Squeeze Theorem to evaluate

ANSWER: 0

69. Determine a real number “such that the following limit exists, and then evaluate the limit for this value:
3 sin =~ +(c— 1)

lim

xo Sinx—cosx+1

ANSWER:

¢ =1 jimitis

lim (x—[x]) tan x

3
2

70. Evaluate each limit or state that it does not exist:

. l—cost
m—
Ao J7

lim

B Y o
)x_,[;. sin 2x sin x
sin 2x —sin x

lim
C) X— D x
ANSWER: p) 0
1
B) 4
o) !
71. Evaluate the limits:
i 1—cos” x
m———
A) =0 x-

l-cosx
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. CoS [:.:+ ’_—;]—sin [T+TT]
B) =0 x

ANSWER: A)2

B) V2

72. Evaluate the limits:
i sin 3x
A) T

0 XX

Hint: Factor the denominator.

, 1—cos®x

ral 2xt—x

Hint: Factor the two expressions.
sin 3x sin 8x

© J]cl_rfl[:- 4l

ANSWER: A) ~>
B) "
)24

73. Use the Squeeze Theorem to evaluate the limit

lim (1+cos x) sin—
X— T x

ANSWER: 0O

74.If 3t —dsflo)sx on the interval [0,4], then J]flff Iijc:]'must exist.

a. True
b. False
ANSWER: b

75. Calculate the limits:
o 20-xt+l
A) lim —
rome ST+ 4x-2
3l +x—1
4x =7

B) lim

X—=+ —oc

, 6
© x]f.mx( 212 +1 ?'I]

ANSWER: 1

A) 4
B) *
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c) 0

76. Calculate the limits:

o3 —x+1

lim —

R S e
(4 +1)13(3x—1)10
m = Bl
B)x-x (9x+7)(4x + 1120

ANSWER: 5 =32
_r
B) 1024

c) !

77. Calculate the following limits:
+1

ANSWER: A) 1
B) 2
SNk

78. Computg the following limits:
, 2xc—6x+1
A) lim ————
x<—3
x =6 +1
o lm Tt
=+ — oo 2.‘("' +_‘I_"'_2
ANSWER: A)2
B)
1

0 2
79. Compute the following limits:
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3+ 7Y —(x—-7)
A) e 2+ 2P = (x-2)

x—1

lim —
B) . 241
" 2xi—6x+1
O x_.Izlx x—3
ANSWER: A)2
B)?
C) =

80. Compute the following limits:

A) lim :c[«.'." 4x2-1 —le

X—+ oo
Hint: Multiply and divide by the conjugate expression.
. 2x+7
B) lim

x4 oo ofx2—1
Hint: For ¥ <0V x"=—x

o) lim ———

X—= oo

ANSWER: ~ _1

-7
B) -
o) °

81. Compute the following limits:
1 2

lim - —
A)x—-x(:':_l I"_l]

] 5
e —2x+1

X o — oo I_EIJ

4
, T+ 2x—1

X = x'+x

ANSWER: )0

1
B) 2
c -~

82. Compute the following limits:
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. l—«.,f'3+:c:
A) lim ————
rv—o 144441
" x+3—+fx2+2
11
B e J241-5

X = oo
ANSWER: 1
A) 2
B)C
3
C)

83. The Intermediate Value Theorem guarantees that the equation * “°% * S X =

the following intervals?

a. uﬂ': 3??']
b.| T

2 ”l
c.|3m

5 2T
d.| T

4 ”l
e. (ﬂ': 3371']

ANSWER: a

84. The pOlynOmial Pl:‘f) =y'—x—3
a. (3.4)
b. (1.2)

c. (0. 1)
d. |1
7 1]

€. (—1.1)
ANSWER: b

must have a root in which of the following intervals?

I:Ihas a solution in which of

85. Which of the following functions is a counterexample for the converse of the Intermediate Value Theorem,

which states: If f I(""’:]'assumes all the values between f I("'z)and fib )in the interval [a. b ], then I is continuous on

[a. 5]
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a. fix)=x-1 on [0.2]
b. _ 1
F&)=— on[0.2]
c. sin x
sin x L0<x <2
S0=5 7 OO E (03]
X =

d. fe)y =01, [o.

2 . .
"](Here, [x] denotes the greatest integer function.)

[-3.2]

e. _
fx) G_1p o

ANSWER: e

86. Which of the following functions has a zero in the interval [-1. 3]?
X
a. =
fe=——,

b. fx)=x"—3x+3

-

I—’J‘

i

“ o=

d. f(x)= cas%

e. Both A and C
ANSWER: ¢

tan

87. The Intermediate Value Theorem guarantees that the equation * = has a solution in which of the

following intervals?

al_m 3_?T]
§° 8
b.[ 3_;1
47 4
c.[ m 1}
| 47 4
d.[ ™
_4=”]
e. Both A and C
ANSWER: e

88. Which of the following functions is a counterexample for the converse of the Intermediate Value Theorem,
which states: If 7 ©assumes all the values between & @and 7 ®)in the interval [a. 5 ], then < is continuous on
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[a. 5]
a flo)=xtg  x € (1.3) (=9 f@=1

b. _ 1
f6)=—=5 on[1.3]

1,3]

l—cosx

© k)= on (0- ?ﬂ] F@=0_ [[1 ?ﬁ]

d. f)=[x] on [1. 3](Here, [x] denotes the greatest integer function.)
e. Both A and C
ANSWER: a

89. Which of the following functions is a counterexample for the converse of the Intermediate Value Theorem:

If f assumes all the values between S I:"';':"and f I('E]:]'in the interval [a. E’], then f 1S continuous on [a. b ]

1
a. = —. =7
fe)=——7 jpl<x <3 fD=2 o

b. fx)=[x] on I<xz 3(Here, [x] denotes the greatest integer function.)

1
C. —
f(_‘f)— _'c—il Onl*il'{_:?r

d flo)=xtp 1<x<3  x#2 f(2)=1

e. Both A and D
ANSWER: a

90. Assume £ I:I:]'is continuous on [-3. 9], g(=3)= 14, and £ )= ?2. Determine whether each of the following
statements is always true, never true, or sometimes true.
A) g(€)=0. 1o solution with € € [-3.9]
B) g(c)=60. 15 solution with € € [-2.9]
e)) g(e)=21. 15 solution with € € [-3.9]
D) &(€)= ~1.000. 000, exactly one solution wit
E) g(e) =493, solution with € € [-3.9]
ANSWER: A) Sometimes true

B) Sometimes true

C) Never true

D) Sometimes true
E) Always true

he e[-2,9]

[-2.2]

91. Draw the graph of a function & I(I)on
Intermediate Value Theorem.
ANSWER: Answers may vary. A sample answer is:

such that the graph does not satisfy the conclusion of the
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\ ! |
1
92. Which of the following properties can be used to prove that J&)=cosx is continuous for all *?
a. |cns:c| {—:lforallx
b. |cns :c—ccsﬂ = |.‘c—}'| for all “and ¥
. COSXCOSVEX V¥ g a1] Xand ¥
d. . l—cosx
The limit '™ 7~ exists
e. | COS X — COS J.'| = |:c—}' | for all “and ¥
ANSWER: b
1 =0
93. Which of the following statements imply that - is not continuous at =4
a. l =0
+ has opposite signs on the two sides of =L
b. (L
| ¥ | <0.01 implies that x> 100.
C. 1 _ 1
For any }{}, |?| {Pimplies that ¥~ e
d. 1 1
If'“’“,then | X | < £ -

e. A and C are correct.
ANSWER: c

94. To show that JEis not the limit of 7 I(I:"as S :c[;.’ we should show that:
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& For any £ > {}, there exists ¢ ” |::Isuch that if |I _IE'| }ﬂthen |f(ﬂ -Ll< £

=0 —-L| =&

. there exists ¢ > Oguch that if |x—x D| “Othen |f(x)
=0

b. For any £

0< |x—x] “0a0d flx)-L| ZFhave a

. - = ] . ..
€ There exists © {}, such that for any 2 Ythe inequalities

. x
solution .

d. There exist © > {}and 6> I:]such that if 0<|x _ID| {5, then f)-L]> £

e. A and C are both correct.
ANSWER: c

95. Suppose there exists a value of © =0 £97 U, we can find a value of *satisfying

so that for any value o
0< |:c—:c[:.| <0ynd |flx)-L] >¢

. We may conclude that:

a. L is the limit of fas X = xp,

b. L is not the limit of / as * =0,

C. The limit of f as * ~ *0does not exist.

d. The limit of % as © ~ Oexists but is not equal to L.
e. None of the above.
ANSWER: b

96. To show that J[is not the limit of f Iiﬂ'as S ID, we should show that:

> >0

A There exists © ~ Usuch that for any 2 “there exists a solution to the inequalities |x—x 0 | “%and

F)-L1>e

b. There exists £ ~ such that for any 6>0 |x 0 | *%and

f)-Ll<e

there exists a solution to the inequalities

-0 >0 If0)-LI<e g lx=xol <4

, then

d. For anyF }{}and‘;}ﬂ’ if |-'f_.‘t'|}| {5’ then |fx)—L| }p.

e. A and D are both correct.
ANSWER: a

€ There exists  ~ “such that for any
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