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Name Class Dat
: : e:
Chapter 2
1. The potential energy ¥ of a pendulum of length 1 and mass 2, relative to its rest position is © = 2& 1 —cos&)
F
Compute the average rate of change of the potential energy over the angle interval [ 473 } .
g
1
|
|
| m=2
|
ANSWER: lzg[\ﬁ—l]
. l.158g
T
2. Let * ™) denote the slope of the line segment connecting the origin to the point ¥} on the graph of the
equation ¥=* 1 Calculate the average rate of change of **) for I£x=2.
T
ANSWER: o1
"2
")'l r
i T = 2 sin &
3. The flight time of a shell shot at an angle “and initial velocity F'is =~ & . Compute the average rate of

T
change of the flight time for in the interval [ 64 } .
ANSWER: 12(2-1|7

g

4. Let ™) denote the slope of the line segment connecting the origin to the point ¥} on the graph of the
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equation ¥ =¥*~ Calculate the average rate of change of S for 2€x<5.
ANSWER: 1

30

v TR*H
5. The volume of a cone of radius ®and height 7 is 3
What is the average rate of change of ¥'if the radius increases from 1 to 3 and the height remains unchanged?
ANSWER: 4z H
3

6. The electrical field due to an infinite rod at a point at distance 7 from the rod is perpendicular to the rod and

Ep) =
has a magnitude of 0 is a constant and “ is the longitudinal charge density).
Find the average rate of change of the field along the interval 2 =7 =4

!

I
|}
]

2ag, r (

. _G ——
ANSWER: 4
lére,
7. Let () denote the slope of the line segment connecting the origin to the pomt ]on the graph of the semi-
yo2 fi-X _ )
ellipse 9 . Calculate the average rate of change of S() for 2£x22.5
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..LI
(EAY)

|

I

11|

| i
X253
ANSWER: -0.206 per unit length
£-4
8. The electrical field caused by an electrical charge 7 at a point at distance 7 is r (’if 1s a constant).
Find the average rate of change of the field along the interval 157 =3
ANSWER: i
g
7 4TR
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 ®=1to £=39
ANSWER: 521
3

10. Let ) denote the slope of the line segment connecting the origin to the point 1Y) on the graph of the

equation ¥ =¥*~1 Calculate the average rate of change of 5 () for 3 =x=10.

ANSWER: 1

11. The position of a particle is given by glr)=12r +5 Compute the average velocity over the time interval [+.6]

Copyright Macmillan Learning. Powered by Cognero. Page 3



Name Class Dat

Chapter 2

. Estimate the instantaneous velocity at {=4.

ANSWER: Average velocity over [+.6]. 70
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: 28w

. lim f(x) lim f(x) . :
13. Determine ==+ and =% for the function shown in the figure.

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

14. The greatest integer function is defined by [x]=n , where 7is the unique integer such that #=x<n+1

The graph of F) = JE_[I]is shown in the figure.

. im f(x)
A) For which values of € does = exist?

: im f(x)
B) For which values of ¢ does #~ exist?

: lim f(x)
C) For which values of ¢ does == exist?

1 1 2 3 4
ANSWER: A) All £
B) All €

C) Every real number ¢ that is not an integer

-2

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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A) lim f(x) B)lm f(x) C)lim f(x) D)limf(x) E)lm f(x)
F)lim f(x) G)limf(x) H)limf(x) Dlim f(x) Dlimf(x)

[
k
F
l
[
|
l
I
[
|

ANSWER: A)0 B)l ©) 1; D)Does not exist E}oo

Flw G)ow H)-= I)1 T) Does not exist

16. Determine the one-sided limits at = 1.3.3

limit exists at these points.

ANSWER:  lim f(x)=lim f(x)=3

; limit exists
fim £(x)=1, lim f(x)=4

lim f()=3. lim f()=4

; limit does not exist

; limit does not exist
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fe =L
17. Consider the function x for >0 (Here, [x] denotes the greatest integer function.)

A) Write /@) in piecewise form.

What is /) for positive integers " ?
lim fix im fix
B) Determine e :Iand AR :I.
. lim f(x)
C) For which values of ¢ does = exist?

'A|-I'—

'.l-'II-.—’
pa| = " |

8 ? 2 3 4 5
ANSWER: 0 OD<x<l
X} =
769 B op<x<n+l n=12___
| X
A) fim=1 n=12.
2
=.1
B) 3

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

18. 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

|
|
|
|
1 2 3 4

|
=T
I
ANSWER: ¢: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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19. Consider the function FG) =x+1-[x] for *Z1_ (Here, [x] denotes the greatest integer function.)
A) Write fin piecewise form. What is T for positive integers 2 =1?

B) Find =7 ang <27,

: L imf(x) .
C) For which values of ¢ does the limit ==+ fail to exist?

L

1 2 3 4 5
ANSWER: Ay () =x+1-ng n<x<n+1 f(n)=1

21
B) =
C) The limit fails to exist for all positive integers.

]

=1,2,34

20. Determine the one-sided limits at © of the function shown in the figure and state whether the limit

exists at these points.

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 /) be the following function defined for —0-5£x=4.5;
L ifsin[i_‘__]::-ﬂ
fG)=4-1 if sn(2)<0
0. if sin(%)=0
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Write /@) asa piecewise-defined function where the intervals are in terms of x instead of sl ey , sketch its
graph, and determine the points where the limit of J ) does not exist. Find the one-sided limits at these points.

ANSWER: -1 —-05=2x=<0
0 x=0
1 O=x=2
fx)=¢ 0 x=2
-1 2«<x<4
0 x=4
1 dax£45

x=-05,0.2,4.4.5
lim f(x)=-1 lim f(x)=-1 lim f(x)=1 lim f(x)=1
= T 31—

£—-05+
lim f(x)=-1 limf(x)=-1 limf(x)=1 lm f(x)=1
fx)
1O ———0 O
L
0.5 I 3 3 845
-] o—0

lim f(x
22. Find a real number ¢ such that == /¢ :Iexists and compute the limit.

3
- x=1
x—2
filx)=<10 x=1
c - x>l
(=1
ANSWER: ¢ =16; lim f(x)=4
lim f(x)=L , . .
23. Let === . Determine whether each of the following statements is always true, never true, or

sometimes true.

o =

B) 47(@)=3L

fim 70~ i /2) <0
lm /9

oy lim 7C) =1

=zt

0
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ANSWER: A) Always
B) Sometimes
C) Never

- lim f(x) =0
D) Sometimes (note the case when === )

24. Compute the following one-sided limits:

lim
A) e
" & cos* @
B) &%= sinf
lim
) e tan &
ANSWER: A)0
B)0
0o

25. Evaluate the limits using the Limit Laws:
lim * =2 +1)

A)
lim= L
B) =1 ]
lim l+cosx
C) == xE_ 2
lim Isint
D) =0 D
ANSWER: A) -2
B) 0
O)1
3
D) 2

ti £ )
26. Which of the following functions are examples of the existence of the limit = glx) , although the limits of
S ) and &(¥) a5 =0 do not exist?

R e

b =Y gl
X X

C. 1

fE@ =1 0=
X

x:
d. Fflx)=x" glx)=cosx
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f=— g=1
X

=N X

ANSWER: c

. . . . . lim Fix
27. Let /&) EX)pe functions and let F¥)=SE)=2(X) Consider the following statement: If == ( }and

lim g(x) lim f(x) : : : :
s exist, then =7+ also exists. To prove this statement, we should use which of the following?
p

a. The statement is not true.
b. F+g

The Product Rule appliedto € and £.

“ The Quotient Rule applied to \F+E)8nd &

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

28. Evaluate the limits using the Limit Laws:
lim (2+1)(F" +2)

fm i +3x
B) ==y -1
lim SIN X+ COSX

) i

2tanx

1

. 2xlex?
lim=—— =~
D) =4 _"|'_'_3

ANSWER: A) 18

. . : limx g(x)=0 img(x) | .
29. Determine whether the following statement is correct: If «=¢ , then == exists. If yes, prove it;
otherwise, give a counterexample
ANSWER: 1 x=0
g(x}=

False; -1 ox<0

30. Evaluate the limits using the Limit Laws:

. 2 . mt
11_1}11[} —r—l]smT
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im_ >+
B) e ‘}-f_l
_l I.#E-L-'-\'
y it —
fim— 10/
o
ANSWER: A) -11
B) -2
1
C) 10

[+]

lim| x|x
31. A) Can the Product Rule be used to compute the limit == ? (Here, [x] denotes the greatest integer

function.) Explain.

[]:

lim| x|x
B) Show that ¢ exists and find it. Hint: Compute the one-sided limits.

ANSWER: .. lim[x] .
A) No. The limit ==~ ~does not exist.
B)0
) ) ! ! . lim f(x lim F(x lim g(x
32. Let S E(X) apg FI=7)=£() T prove that if == /¢ )and 5 ( :}exist then also ““*g( }exists,
we should use which of the following?
a. F-f
The Product Rule applied to f oand 7.
b.  The Quotient Rule applied to (F=F)f and 1.
C.  The Sum Rule applied to £ and -f,
d. The statement is not true.
e. BothAandC
ANSWER: c

33. Evaluate the limits using the Limit Laws:

fim — X2
A) X —-x-1
B) 15311 I‘C’ -x~ —_‘c:| (x+1)
im Sif1 X+ COSX
C) ;—}% X
ANSWER: A) -1
B) 2
442
C) «
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JS(x)
11mf[‘c}—caeﬂ lim g(x)=0 ) o
34. Consider this statement: If == and =7 , then & does not converge to a finite limit as
X=X
tim L0 _ 5
To prove this statement, we assume that == g(x) exists and is finite. Then, by the Quotient Rule,
|"-' h!
fim £ _o T EAC- N
=% f(*)  and by the Product Rule, \g(x) f(x))
Which of the following statements completes the proof?
b [ )
From ~ L&) f (r}; , it follows that 1 = 0, which is a contradiction.
b. lim 2x) =0 11m Sx) =0
From “~= J(x) , we can conclude that * 2(x) , which contradicts our assumption.
¢ imE¥_ fim L) _
From ~=f0)  we can conclude that ~= €&}  which contradicts our assumption.
d. fim (f&) 2 _ e SO
From ~ =\.8(x) f (r}{, , we can conclude that ™™ & (o) , which contradicts our assumption.
ANSWER: a

fx)

m —_—
35. Which of the following functions are examples of the existence of the limit = g(x) , although the limits
lim f(x) lim g(x) .
+ and +* do not exist?
a.

F=2 g =
X

JOREas——
X

ANy

¢ J) [k] g()= (Here [x] denotes the greatest integer function.)

Sy =—. g(x)=
. | 1
© f(xl=ﬁ=g(ﬂ= —
—X l—sinx
ANSWER: b
lim2 f(x)=1L imEX _g e
36. Assume 2and L are nonzero real numbers. If === and 7= 4 , calculate the following limits, if

possible. If not, state that it is not possible.
lim f(x) g(x
A BTG g@)
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. f(x)
|
B) &)
1imM
C) 7 E(x)+a

ANSWER: A)O
B) Not possible

_a:

ta| b

C) a

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

X -1
A) fo) =P
sinx
B)glx)= *
C) h(x) = J{_[I](Here, [x] denotes the greatest integer function.)
‘sinl_
D)jey=" *
3x'—27
E) k(x)= 3+x

ANSWER:  A) ¥=3; infinite
B) ¥*=0; removable
C) Integers; jump
D) *=0; none of these
E) x =-3; removable

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

-

sin| — |+4 [q<2
A) flx)= L2
|:c—2 |.‘c|:=-2
1 x=0
sin X T
——— D-:::I:E?
X 2
B) f(9={ ]
2x T
— X T
T—x 2
X—7T SJT<X

ANSWER:  A) ¥=2; left continuous

; left continuous
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=T right continuous

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

a =0
1) = %r(t—ﬁ) 0=r<h
i+3 bEf<4
K= 4=t
ANSWER: a=0b=2c=7

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+ |
A) fix) = 4+x
_‘c] x=0
B)gx)= * (Here, [x] denotes the greatest integer function.)
l-x

C) h(x)= ¥ +4x-3
ANSWER:  A)x=-4; jump
B) x = positive integer; jump
C) *=lremovable; *="2infinite

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

cosTx |x|= I
2

fo=1 ]
x—-= |¢==
A) L 2 2
B) f&)=x[x].x20 (Here, [x] denotes the greatest integer function.)
ANSWER: 1

A) 2 right continuous
B) Right continuous at the positive integers

42. Determine real numbers % Z-and ¢ that make the following function continuous:

i+ =0
- Loa
i“+i+o+— 0=r=1
f@)= 2
i—b5 l=t<?2
K= 2=t
ANSWER: 2 1 7
d=—, b=— ¢c=—
3 3 3
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43. Determine the points where the function is not continuous and state the type of the discontinuity: removable,
jump, infinite, or none of these.

X +2x—8
A=

i x=l
B) g(x) = [}‘] (Here, [x] denotes the greatest integer function.)

[x —3x+2|sin2x
C) hix)= x

4
D) jx) = ¥
ANSWER:  A) *=2 jump
B) ¥ =234 jump

C) *=0: removable
D) x =3, x =-3; infinite

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

sin 1 x<0
X
fl)={1+x 0<x<?2
(x+1F -4 2 3
A) 10 3¢
-1 x<2
-3 2<x<4
Jx)=4 1
— dox<5
x—4
B) i) 5=x
ANSWER:  A) =0 right continuous
*=3; right continuous
B) ¥=*4; left continuous
xXx=>7

; right continuous

45. Determine real numbers 2-%-and € that make the following function continuous:

a x=-1
x 1<x<0
[]
f) =9 . (mxY .
sml 5 I—i:l—c

- -?J 0<x<1

x =1
b l<x
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(Here, [x] denotes the greatest integer function.)

ANSWER: 1 1
a=1; E:=?= c=-=

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

jump, infinite, or none of these:
X ex—6

A fl)= *2

1 .1
+sin—

B)glx)=x-2  x

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

D)j(x)= *=3
ANSWER:  A) ¥=2; removable

B) *=2 infinite

x=0: 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

L x=1
x-=2
flx)=Jcosmx 1=x=?2
i 2<x
A) [(x—=3)
0 x<0
cosTy 0=x<l1
flx)=
2eoosax l<x=2
B) 12 2ax

ANSWER: ~ A) %=2; left continuous
x=3" none of these
B) *=0; right continuous
x=1" left continuous

48. Determine real numbers % ©

a <0
x4l 0<r<h
flo)=

Sx—¢ berad
42 7<t
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ANSWER: a=1; b=6; c=-T7
49. Consider the function
-1 x=0
ﬂx)={ 1 x>0
The function &)+ &) s continuous for which of the following functions g?
a. g(x)=2 ;px=0, g(0)=0
b. g(x)=0px=0, g(0)=2
g(x)=2;px=0.g(x)=0;p x>0
d  g()=2;x<0.g(x)=0;r x>0
e. A and C both correct
ANSWER: C

50. Let /™) be a discontinuous function. Is it possible to find a continuous function &™) such that /&) +&() g
continuous? Explain.

ANSWER: No. If F(x) = f(x) + g(x) is continuous, then f{x) = F(x) — g(x) is continuous by the continuity laws.
51. Sketch the graph of a function F () that satisfies all of the following conditions:

lim f(x)=c, limf(X)=4. lim[(x)=-2,

fim f(x)=-1, lim f(x)=3
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ANSWER:

T 1

52. Evaluate each limit or state that it does not exist:
-3+ -9

lim-
A) =33 =3
fim
B) WXt +3x—1—f2x 1
lim x'—2x+1
C) ] x—1
ANSWER: A)33
23
B) 3

C) Does not exist

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

lim 1 Iy} 7
T - E._ ' s S 2 '
A) —L|l+co x}(2+cos2x)
|"-' ;-\'
fim) -5 F
0| x° x|
B) \ J
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lim l=sin&f—cosé

C) £ ﬂ.ﬂ I5'
ANSWER: l

A) 2

1
B) 2
O 1

54. Evaluate the limits in terms of the constants involved:

Jx+n) 1= +1

lim
A) =] X
11
lim M._ a=0
B) ** h-a
ANSWER: ki
A) Ji+i?
1
B) Ea\."':;
55. Evaluate each limit or state that it does not exist:
lim ¥t —xt-12
A) ==1 r—2

lim
C) #=31 =2
ANSWER: A) 28
2
B) 12

C) Does not exist

56. Evaluate the limit:

fi NV =1
oy | N'I;_l

ANSWER:

57. Evaluate each limit or state that it does not exist:
fim F©-2x+3x—6
A) 21 x—-2
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Page 19



Name Class Dat

Chapter 2

fim Jixed ex

B) = X —-x-2
=

C) == x—1

ANSWER: A)7

2

B) 6
C) Does not exist

58. Determine a real number ¢ for which the limit exists and then compute the limit:
el L 1)

=l e it ex)

ANSWER: ¢=0 the limit is 0

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

Fx+1 =3

ANSWER: A) D

3,10

B) 19
C) 6

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

=+ 2x—4 —Jx=2

ANSWER: 4

a=-J:limitis >

lim
61. Let f{x) = 2x + 3. Compute “~°
ANSWER:

f(HB+m)-7=3)
]

lim | cot” & —csc” &
62. Compute 5-* .
ANSWER: -1
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. 2sin* f—5sinf -3
lm_?.T Send ol
63. Compute "% “si
ANSWER:

64. Evaluate the limits:
. oEnty
112} —

A) = |1 x5

) 1

limxcos—

B) 2= X
lin;. [sin J.|I 1—cos 1 |
C) 2= | X
ANSWER: A)1
B)0
0o

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

) ) limx( x—[x])
inequality and the Squeeze Theorem to evaluate ==° .

ANSWER: 0

66. Evaluate the limits in terms of the constants involved:

; sin (x—Hh)
A) X+ (1-Hx—h
1 1
limd 4
B) =™ x-a
ANSWER: 1
A) h+1
B) \ g)

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

D . «
5N —sin- ?
A) =30 X
lim CosX
:—}% _r_._ .
B) 2

Copyright Macmillan Learning. Powered by Cognero.
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. omintx
lim M
o) sy
ANSWER: A)O
B) 1
o)1

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

] lim(x—[x])tanx
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:

X 3
Isin—_+(c—1}

. 2 \ 4
lim————
=0 ginx—cosx+1

ANSWER:

b | L

c=1: limit is

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

Hml—ccrsr
A) = ‘\JII?

. l—cosx

lim ————

=0 gin 2xsnx
B)

sin2x —snx

C) ;1—)-3 X
ANSWER: A) 0
1
B) 4
Ol
71. Evaluate the limits:
. 1-cos*x
lim -
A) — x
I F."-‘\' s R'\'
l:crsi :c—Z ;—sini :r:—I |
lim ———= =
B) 2= x
ANSWER: A) 2

72. Evaluate the limits:
. En3x
lim —
A) = ¥t —x
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Hint: Factor the denominator.
. 1—cos®x

lim ————

B) =l Dt —x

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

C) =0 4

ANSWER:

A) 2
B) 0
C) 24

73. Use the Squeeze Theorem to evaluate the limit

. L1
lim(1+cosx |sin—
=3 * : x

ANSWER:

2 lim
74, 1f 3% ~4= F(D =X o the interval [0,4], then = A

a.
b.
ANSWER:

75. Calculate the limits:
. 2 —xt+l
A) #=8x +x +x-1

Ix+x-1

ANSWER:

76. Calculate the limits:
Em A2 —x+1
A) T i e x=2

(4x=1)" (3x-1)"
1) (31

H = L 10
B) (Sx+T) [4x+11)
Xt -3
lim
C) == X
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ANSWER: A) ;)
1
B) 1024
C) -1
77. Calculate the following limits:
lim x -
A) T—F—= m
lim 2!
By " o]
lim | —x =i <5x
ANSWER: A)l
B) 2
C) 3
78. Compute the following limits:
fim 23 —6x+1
A) = ¥ =3
py fm (2 =)
fim X —fx <1
C) == 2x +x -2
ANSWER: A) 2
B) =
1
C) 2
79. Compute the following limits:
i 30+ T — (%7 ¥
A) ==2(x+2) —(x-2)
im x—1
B) «=2x" +1
fim 2xt —6x+1
C) == x—13
ANSWER: A)2
B) ¥
C) —=

80. Compute the following limits:
N lim x<faxt —1-2x
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Hint: Multiply and divide by the conjugate expression.
2x+7
lim :

B) .T: —1
Hint: For X <0 "j? = ",

-

i
9)) o xT +x
ANSWER: 1
A) 4
B) -2
C) 0

81. Compute the following limits:

1 2

lim
B) £ 1-2x
fim * 21
C) == X +x
ANSWER: A0
_1
B) 2
C) —=
82. Compute the following limits:
g 103 +x
A) s J4xt 1
fi X232V +2
B) = u'{:c:_—l—f-
C)EE[Jf-ﬂx_?—x]
ANSWER: 1
A) 2
B) 0
_3
Cc) 2

83. The Intermediate Value Theorem guarantees that the equation *©95¥ ~3i1 X =0haq 5 solution in which of the

following intervals?
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Chapter 2
a (27,37
b. ()
-, T
\27")
© (2]
d. ()
—, T
e (7.37)
ANSWER: a
84. The polynomial £9=% ~X=5 nust have a root in which of the following intervals?
a. (3.4
b. (1.2)
c. (0.1)
d (1))
I:_‘_ 2 ___.I
e. (-L.1)
ANSWER: b

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

which states: If ) assumes all the values between /@ and f()in the interval [{Lb] , then fis continuous on

[a.2]

& fx)=x-1 4, [0.2]
* f@=—=  [0a]

x-1 on

sin X
— O=x=2
snx

N f(-‘f)={ *
FOI==27 o 0.2, 7(0) =1 L x=0

d. fm= [l] on [[]:2] (Here, [x] denotes the greatest integer function.)

on [0,2]

ANSWER: e

86. Which of the following functions has a zero in the interval [-1.3] ?

a. N X
F@=—

x_
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Chapter 2
b flx)=x -3x+3
. .
f=—"
x-2
d. flx)= cos >
e. Both A and C
ANSWER: e

fanx =

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

following intervals?

a. 1 3
878

b. Ed 3_1
47 4

c 1 E}
474

d [ }
—_ T
4

e. Both A and C

ANSWER: 5

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

which states: If ) assumes all the values between /@ and f(5)in the interval [{Lb], then Jis continuous on

[a.2],
& fl)=x g ¥€(13) =9 fB®)=15,11 3]

1

Jx)= - [1 3]
c. 1-cosx T

flx)= 10.L.7(0)=0 L

on 2 on [0.5]
d. fe)=[x] on [1.3] (Here, [x] denotes the greatest integer function.)
e. Both AandC
ANSWER: a

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

If / assumes all the values between < (@ and /(%) in the interval [#:2] then fis continuous on [2:2],

a. 1
TOI= T (p1<x €3, 70 =200 11 31

b. X)=|x . .
S =[x] on 1<X=3 (Here, [x] denotes the greatest integer function.)
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c. |
f@)=—

do )= gop 1223 gpq ¥ = 2. f(2) =1

e. BothAandD
ANSWER:

a

90. Assume €)is continuous on [73:%1 8(=3)=14 414 8()=72 Determine whether each of the following

statements is always true, never true, or sometimes true.
A) 8€)=0" 16 solution with ¢=[-3:7]

B) £(€)=00" 1o solution with ¢ =221

C) £@)=21. 4 solution with € =[3-*]

D) &(e)=-1.000.000. oxactly one solution with € =[=2.7]

E) 8(€)=493. 3 solution with ¢ £[-3.9]
ANSWER: A) Sometimes true

B) Sometimes true

C) Never true

D) Sometimes true

E) Always true

91. Draw the graph of a function £ (%) on [2: 2T guch that the graph does not satisfy the conclusion of the

Intermediate Value Theorem.
ANSWER: Answers may vary. A sample answer is:
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= CO08

92. Which of the following properties can be used to prove that /) *is continuous for all * ?

a. ||:|:rsx| =1 for all *
b. jeos x —cos y| =[x~y for all *and ¥
COSX—COSYEX—V forall Xand ¥
d. lim l-cosx
The limit > ¥ exists
<. jcos x —cosy|z [x -y for all *and
ANSWER: i
1
93. Which of the following statements imply that x is not continuous at =072
a. 1

X has opposite signs on the two sides of *=0-
1

X

b. < 0.01

implies that *>100.

<& | = l
implies that £

X

For any £>0
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d.

1

If X< then |%|'“:;'
e. A and C are correct.
ANSWER: c

94. To show that Lis not the limit of /&) ag ¥ % , we should show that:
% For any £>0 there exists ¢ >0 such that if f—x:[> 2 then re-Lf<e :

b. For any £>0 there exists ¢ >0 such that if p—x[>5 then f@-L|>e :

“ There exists >0, such that for any < > U the inequalities 0<fr—x|< 9 and re-Lze have a

solution ¥ .
d. There exist £>0and & >0 such that if ° = =< 5, then [Fe-L>s )
e. A and C are both correct.
ANSWER: c

95. Suppose there exists a value of £ >0 so that for any value of ¢ >0 we can find a value of ¥ satisfying

0<lx—x|< 9 and ORS b . We may conclude that:

a.

b.

L is the limit of S as * %

L is not the limit of /as * =%

€ The limit of f as * 7™ does not exist.

d. The limit of < as ¥ = * exists but is not equal to L.

e. None of the above.
ANSWER: b

96. To show that Lis not the limit of /&) a5 ¥ 7% , we should show that:
% There exists >0 such that for any © > U there exists a solution to the inequalities f—x:[ <2 and
lrex-L|>= .
b. . 20 S0 . . . ... |x—xl:l|}.-§
There exists such that for any there exists a solution to the inequalities and
Fe-Ll<e
© There exists ¢ >0 such that for any £>0 if [ -Ll<e , then x| <& )
d'Forany £>0apd >0 jf |x—x.3|-=:5, then Fe-L>e .
e. A and D are both correct.
ANSWER: a
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