B Chapter 2 Review Exercises

(pp. 91-93)
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3. No limit, because the expression V1 — 2x is undefined for
values of x near 4.

4. No limit, because the expression V4 9 — x? is undefined for
values of x near 5.
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9, Multiply the numerator and denominator by sin x.
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10. lim e¥sinx =e%sin0=1-0=10
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1L. Ln:t.r=%+h,wherehisin(0._ %J.Thf:n
int(lx—1}=m1[2{%)+2}r—1]=mt(6+2h)=

because 6 + 2h is in (6, 7).

Therefore, lim int (2x—1) = lim 6= 6.
x—72" =T
12. L:t.r=%+h_.whetehism( 1 u) Then

mr(zx—1)=im[ ( )+2h—1]=mt(6+2}:)—5._
because 6 + 24 is i (5. 6).
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Since lim (—e ) =lim ¢ * =0, and

¥ X
—g *=¢ “cosx = e for all x. the Sandwich Theorei
gives lim e *cosx = 0.
X

Since the expression x 15 an end behavior model for both

x + sinx and x + cos x, lim AESY _ym =1

g X+ COSX oy X

. Limit exists.

. Limit exists.

. Limit exists.

. Limit does not exist.
. Limit exists.

. Limit exists.

. Yes

25. (a) lim g(x) = 1

(b) g(3) =15

@) lm k() = 15

() lim k() =0
x—1

(© K1)=10

(d) No, since lim  A(x) #+ &(1)

x—+1

(e) & is discontinuous at x = 1 (and at points not in the
domainy}.

(f) No, the discontinuity at x = 1 is not removable because
the one-sided limits are different.

N
[-4.4]by[-3.3]
(a) Vertical asymptote: x = -2
(b) Lefi-hand limit — fim **3 —
2 X+ 2
Right-hand limit: lim * = =
rs2t X + 2
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[—4. 4] by [-3. 3]
(a) Vertical asymptotes: x =0, x = -2

(b) Atx=0:
Left-hand limit = lim —* — 1 = —
x—0 X(x +2)

Right-hand limit = lim & —~ = —=
el =0 X(x +2)

Atx=-2:
Left-hand limit = lim 1 —
—2 xix+12)

Right-hand limit = lim =~ L = —=
x—=2 xx + 2)
19, (a) Atx=-1:
Left-hand limit = lim  f(x) = lim (1) = 1
x——1 r——1
Right-hand limit = lim f(x) = lim (—x) =1
—+—1" ——1"
Atx=0:
Left-hand limit = lim f(x) = lim (—x) = 0
x—0 x—0
Right hand limit — lim 7(x) = lim (—x) = 0
x—0" x—0'
Atx=1:
Left-hand limit = lim f(x) = lim (—x) = —1
x—+1 x—+l
Right-hand limit = lim 7(x) = lim (1) =1
x—1" x—1'

(b) Atx = —1:Yes. the limut is 1.
At x = 0: Yes, the limit is 0.
At x = 1: No, the limit doesn’t exist because the two
one-sided limits are different.

() Atx = —1: Contimuous because f{—1) = the limit.
At x = 0: Discontinuous because f(0) # the limit.
At x = 1: Discontinuous because the limit does not
exist.

30. (a) Left-hand limit = lim f(x) = lim |x3 — 4
x—1 x—1
=1 — 4| =|-3=3
Right-hand limit = lim f(x) = lim (x> — 2x — 2)
x—1" x—l"

=1 -2A—-2=-3
(b) Mo, because the two one-sided limits are different.
{¢) Every place exceptforx =1

(d) Atx =1

31. Since f{x) is a quotient of polynomials, it is continuous and
its points of discontimuity are the points where it is
undefined. namely x = —2andx = 2.

32, There are no points of discontinuity, since g(x) is
confinuous and defined for all real mumbers.
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33. (a) End behavior model: %; or

(b) Horizontal asymptote: ¥ = 0 (the x-axis)
34. (a) End behavior model %- or2

(b) Horizontal asymptote: y = 2
E
<
(b) Since the end behavior model is quadratic, there are 1

honizontal asymptotes.

35. (a) End behavior model: =, or x?

4
36. (a) End behavior model: IF orx

{(b) Since the end behavior model represents a
nonhorizontal line, there are no horizontal asymptote:

37. (a) Since lim * - = fim (i + 1) — 1. arightend
s € o )
behavior model is e*.
®) Sincelim *+ < — im (1+£J= 1. aleft end
x——m X T —m X
behavior model is x.

38. (a, b) Note that lim (_EIE[) — lim ( 1 ]=u;md

X—*m x—*oo ]IIE_
1 3in x 1
—— = —— = — forallx # 0.
Ini|  Injx|  Ink]

Therefore, the Sandwich Theorem gives

lim ¥ — ) Hence

x>0 Inix|

. Ink] +sinx . [ sin x|

lim ——————=lim (1+—|=1+0=1,
It ]-U-H x—too lﬂHJ '

so Inly] is both a right end behavior model and a left

end behavior model.

10, ljmf(x)=1jmf+h'15 _ i G- IE+ )
x—3 x—3 x—3 x—3 x=13
=lim(x+5)=3+5=8

—3

Assign the value £ = 8.

40. tim f{x) = tim 32 — 1
z—)Df() x—0 2x 12

lim #2X — Ly =1
x— & 2

X

Assign the value k =

41. One possible answer:
¥
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42. One possible answer:
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15. tim fim 800+ W - 6
B0 h—0 h

) 1.1 1 g1
— lim 6a” + Irah - 6]3 Ga
h—s0 h

= lim (12a + 6h)
h—0

Sta + k) — S(a) _
h

=12a

46. fim 2@ W —y@
h—0 .
g (@R @+ -2 - (@ —a-D)
h—0 h
=h.ma3+2ai_:+h3—_a—h—_2—a3_+a+2
h—0 h
lah + b — h
P h
=lim (2a + h — 1)
R

=21

1. @) im 7AW SO _ ) [+ 07 -30 £ W) - D)
sl h B0 h
i 1t 2+ —3 -3k
k0 h

= lim (—1 + &)
h—0

= -1

(b) The tangent at P has slope —1 and passes through
(1, =2).
y=-1lx—-1)—-2
y=—x-—-1

(€) The normal at P has slope 1 and passes through
(1, =2).
y=1lx—-1-2
y=x-3

48. At x = a, the slope of the curve is

i f@ W —f@ [(a + B — 3(a + W] — (a* — 3a)
0 h—0 h

i @+ 2ah+ k' —3a-3h—a’ +3a

Rl _ h
. lah — :
- lim 2ah — 3k + h
B0 h

— lim (2a — 3 + &)
k—0

=2a-3

The tangent is horizontal when 2a — 3 =l],ata=%
f 3
(c-rx=

. Since f(%] = —:i._ the point where this occurs
is (3, - '
5

g | 1|

a

_ 200 _ 200 _
9. (@) pO) = gy = 50 = 25

Perhaps thus 1s the number of bears placed in the
reserve when it was established.

(b) fim p(t) = tim | 2%y, = 200 = 200
b tom 1+ 72701 T

(c) Perhaps this is the maxinmm mumber of bears which
the reserve can support due to mitations of food,
space, or other resources. Or, perhaps the mumber is
capped at 200 and excess bears are moved to other
locations.

50. (@) /() = {f“

(Note that we cannot use the formula
Sy =320 + 1.35 int x, because it gives incorrect
results when x is an integer.)

(b) -

—135mt(—x+1), 0=<x=20
x=10

[0, 20] by [—3, 32]
fis discontinous at integer values of x: 0, 1, 2, . 10

51. (a) Cubic:y = —1.644° + 42.981x7 — 254.360x
+ 300232
Quartic: y = 2.000x* — 102.081x% + 1884.007x2
— 14918.180x + 43004 464

{b) Cubic: —1.644x%, predicts spending will go to 0
Quartic: 2.009x", predicts spending will go to =

52. Let 4 — fim f(x) and B = lim g(x). Then 4 + B = 2 and
X— X— ¢
A4 — B =1.Adding. we have 24 = 3. 50_»-1=%._Whence
3 + B =2, which gives B = L. Therefore, lim f(x) = >
2 2 e 2
and lim g(x) = L.
X 2

53 @a) |

3. 12] by [-2, 24]



(b) Year of 0 Slope of PQ

= 201 -27 _
199 3000 1995
00— 48 4 one
1007 20178 _ 4y
2000 — 1997
2001 112 _ 442
1998 2000 1998 T
201-152
1998 2000 1695 0

(c) Approximately 5 billion dollars per year.

(d) y = 0.3214x7 — 1.3471x + 13857

B [03214(10 + K)? — 1.3471(10 + k) + 1.3857] — [0.3214(10)% — 1.3471(10) + 13857
tim ;{1u+h; yan _ e . : . : : :

h—0 h—0 h
— fim 03214020k + k%) — 1.3471h
h—s0 k

= 0.3214{20) — 1.3471

= 5.081

The predicted rate of change in 2000 is about
5.081 billion dollars per year.
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