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Review Exercises for Chapter 1

2. Precalculus.L = /(9 — 1)2 + (3— 1)2=8.25

X -01 —0.01 —0.001 | 0001 | 001 | 01
f(x) 0.358 0.354 0354 | 0.354 | 0.353 | 0.349

limf(x) = 0.2
X-0 -0.5
6. gix) = 3X2 @ lim g(x) does not exist. (b) lim gx) =0
- X —
8. Iirrgf = /9=3 Assuming 4 < x < 16, you can choose § = 5e.
X—
Let € > O be given. We need Hence, for 0 < |x — 9| < & = 5¢, you have
| /x—3<ed |[Vx+3l|vx—3 <d/x+3 X — 9| < 5e < | /X + 3le
|X—9|<e|\/i+3| |ﬁ—3|<e
[f(x) —L| <€
10. lim9 = 9. Let € > 0 be given. § can be any positive 12. Iirr}3|y -1 =34-1=9
X — y—
number. Hence, for 0 < |x — 5| < §, you have
[9-9| <e€
[fx) — L| < e
2 _ A+ x — —
14, im0~ lim (e + 3) - 16, lim VAFX =2 VAT X2 Ak x 2
t-3 t—3 t-3 X-0 X X-0 X \/4+x+2
. 1 1
=lim——==
x~0 /4 +x+2 4
- (1//1+s) l/\/1+s -1 (1//1+s)+1
18, fim v Es) =1 lim
s (/it9+1
|,mM_ lim -1 _ 1
ssod(1/Vi+s)+1 soa+gf(y//Irs)+l 2
X2 — 4 : (x+ 2)(x — 2) : a4x  Aw/4)
20 lim s =M, X+ 22— 2x+ 4 22 x~“(|711/4> tanx 1
lim o x=2
T xe—2X—2X+ 4
4 1

="15- "3
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COSTCOSAX — sinasinAx + 1
AX

. [ (cos Ax — 1)]
lim | ————=
AX-0 AX

o4 lim cos(m + Ax) + 1 _

lim
AX—0 AX

Ax-0

— lim [sin T
Ax-0

-0-0O@W=0
26. im{109 + 20001 = = + 28) = £

1-3/x

28. f(x) = —

@ [y 11

f(x)

101
—0.3322

1.001 1.0001

—0.3228 —0.3332 | —0.3333

1-3/x
X—1
3/x

. 1-
@051 T

~ 0333 (Actual limitis —3.)

1-¥x 1+ ¥x+ ()
x=1 1+¥x+ (¥
1-x

- (x — D[1 + ¥x + (/%7

. -1
I TR @
1

3

lim
X 1"

30.s() =0 0 —492+200=0 [ t2=~40.816 [J t~ 6.39sec

Whent = 6.39, the velocity is approximately
s(a) — s(t)

a—t

lim
t-a

lim—4.9(a +t)

t-a

Jim_ ~4.9(6.39 + 6:39) = —62.6 m/sec.

32. Iin] [x — 1] does not exist. The graph jumps from 2 to 3 34.
X —
ax=4.

36. lim f(s) =2 38.
s——2

sin Ax]
AX

llﬂf(x) = |Iﬂ

(b) 2

limgx) =1+1=2
X1

I —x—2 X#1
f(x) = x—1 '
0, X =
A —x—2
Xx—1

X

lim@Bx+2)=5#0
X-1

Removable discontinuity at x = 1
Continuous on (— oo, 1) U (1, c0)
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40.

48.

50.

58.

62.

66.

Cf(x) =

. h(X) = ﬁ

5-%, x=52
f(x)_{zx—s, x> 2

lim(5—-x) =3
X2

lim (2x—-3) =1
x-2"

Nonremovable discontinuity at x = 2
Continuous on (— oo, 2) U (2, o0)

2X + 2
X+ 1 1

M o+ 1) 2

Removable discontinuity at x = —1
Continuous on (—co, —1) U (— 1, oo)

lim((x+1)=2
X 1"

lim (x+1) =4
X—3

42.f(x)=\/X:l=\/1+%
1

lim 1+=-=c0
X - 0" X

Domain: (—oo, —1], (0, o0)

Nonremovable discontinuity at x = 0
Continuous on (— oo, — 1] U (0, co)

46. f(x) = tan 2x
Nonremovable discontinuities when

_(@n+ D7
X= g

Continuous on

((Zn ; 1)77, (2n J; 1)77)

for all integers n.

Find b and ¢ so that Iinl1 (X2 + bx + ¢) = 2and Iirg+ (X + bx + ¢) = 4.

Consequently we get l1+b+c=2

Solving simultaneously, b = -3 and

C =980+ 250—[-x] — 1], x> 0
= 9.80 — 2.50[[—X] + 1]

C has a nonremovable discontinuity at each integer.

30

4x
X2

Vertical asymptotesat x = 2and x = —2

. X
lim = oo
x-(1/2" 2X — 1

X —=2x+1
lim ———— =
X —1" X+ 1

and 9+ 3b+c=4
c=4

52. f(x) = V/(x — 1)x
(d) Domain: (—oo,0]U[1, o)
(b) xliﬁngf f(x) =0

(© xlir{]+ f(x) =0

56. f(X) = csc wx

Vertical asymptote at every integer k

60, lim XTL_ L

M 1 T M e Dx— 1)

68. lim = —oo

1

4
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X -01 —0.01 —0.001 0.001 0.01 0.1
f(x) 2.0271 2.0003 2.0000 | 2.0000 | 2.0003 | 2.0271

lim =2
x-0 X
(b) Yes, define
tan2x, x#0
f(x) = { X .
2, x=0

Now f(x) is continuous at x = 0.

Problem Solving for Chapter 1

1 1 X 4-0 4
2. (a) Area APAO = 2bh = 2(1)(X) = 2 4. (a) Slope = ﬁ = §
1,21 _y_x __3 e v — 4= —S(x —
Area APBO = 2bh = 2(1)(y) =5=3 (b) Slope = 2 Tangent line y — 4 = 4(x 3)
_ AreaAPBO  x?/2 _ 3 .25
() a0 = NeaAPAD ~ x2 ¥ y=-—x+7
(© LetQ=(xy) = (x, v25 %)
X 412 1 0.1 0.01
_J25-x -4
Area APAO | 2| 1| 1/2 | 1/20 | 1/200 M= X3
AreaAPBO | 8 | 2| 1/2 | 1/200 | 1/20,000 @ i VB - -4 JB-x+4
imm = lim — .
a) al2] 1] 110 | 1/100 =30 X8 X3 VB X+ 4
— lim 25— x2—16
(©) lim a() = lim x=10 x~3 (x — 3)(V/25 — @ + 4)
X 0" X - 0*
— lim (B3—x@ +x
x~3 (x — 3)(V/25 — x2 + 4)
Cm =B -6 _ 3

X3 /25 _x2+4 4+4 4

Thisisthe slope of the tangent line at P.

Vat+bx—-V3 Ja+bx—-V3 Ja+bx+ 3 . T .
6. < = p At bt /3 8. X'Lr{)‘,f(x)_xlir{)‘,(a 2)=a2—-2

(a+bx—3 Jim () =

. ax . tanx
lim —— = a(becauselim——=1
x-0* tan X x-0 X

“x(Vatbx+ V3
Letting a = 3 simplifies the numerator. Thus,
Thus, &@-2-a
jim L E Sy bx ¥ oameno
X-0 X x~0x(/3+ bx + /3 (@a-2@+1)=0
b a=-12

= lim——-.
x-0 /3 + bx + /3
. b .
Setting ——~= = /3, youobtainb = 6.
g\/§+\/§ 3y
Thus,a= 3andb = 6.
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10. : @ f(3) =4 = 4
1o, 9 =[] <o
oo f)=[1=1
-1 1 *
— 1+
o—e -2,
o
12. () v2=w+v02—48
m = V2 — V2 + 48
_ 192,000
v — V2 + 48
. 192,000
limr = —"——

v-0 B 48 — VO2

Let v, = /48 = 4./3 feet/sec.

1920
(b)) Vv2=——+yv2—-217
1920 _ 2 Vg2 + 217
r
1920
V2 — V2 + 217
1920

|' _— "
W T 217 — 2

Letvy, = V217 mi/sec (= 1.47 mi/sec).

10,600
V2 — V2 + 6.99

© r=
limr = 10,600
v-0 6.99 — VO2
Letv, = +/6.99 = 2.64 mi/sec.

Since thisis smaller than the escape velocity for earth,
the massisless.

(b) lim () =1
lim () =0

(c) fiscontinuous for all
real numbers except
1

_ 11
“r{)‘ f(x) = — o0 X=0%1, %5 %35,. ..
R

lim f(x) = oo
X— 0"

14. Leta # O and let € > O be given. There exists 6, > 0
suchthatif 0 < |[x — O] < §,then |f(x) — L| < e
Let 6 = §,/|al. Thenfor0 < |x — 0] < § = §;/|a|,
you have

61

X <=

|| fal

lax| < 8,

|[f(ax) — L| < e
1 x#0
A t le, let f(x) = .
s acounterexample, (x) {2 <=0

Then Iingf(x) =1=1L,
X
but lim f(ax) = lim f(0) = 2.
x-0 X0



