Math 19: Calculus Summer 2009

Homework 2- Solutions

Homework scores are out of 30 points. Ten problems were graded each worth 3 points. The
graded problems from this homework set are 8 and 14 from section 2.2, 18, 32, and 38 from
section 2.3, 32 and 42 from section 2.4, and 4, 26, and 42 from section 2.5.

Please check that your solutions are correct on the ungraded problems.

Section 2.2

lirré_ h(z) =4
ILH};)Jr h(z) =4

lim3 h(x) = 4 because the left and right-hand limits agree.
h(—3) does not exist since it h(z) is not defined at x = —3

liII(l) h(x) does not exist because the left and right hand limits are not the same.
h(0) =1

hI% h(z) =2

h(2) does not exist since the function is not defined here.
lim+ h(z) =3

T—5

lim h(x) does not exist because there are infinitely many values of x that approach 5

T—5~

from the left for which h(z) = 3 and infinitely many values of = that approach 5 from
the left for which h(x) = 2.



As you can see from the graph, when 0 < a < 7, and a > 7, lim f(x)

Tr—a

exists since the left and right-hand limits are the same.
The limit does not exist at a = 7 since the left and right-hand limits are not the same.
12.  (sorry this is crooked)

rd —IJ{
show that there is an abrupt change in the amount of drug m

i i £) == 300 mg. These limits
lim f(t) = 150 mgand t_ljii;r F@®

fd:)m;tient’s bloodstream at t = 12 h. The iefi-hand limit represents the amou
ep
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nt of the drug just before the fourth injection.

lim f(z)=-1 lm f@=0
14.




Section 2.3

2.

10.

18.

22.

32.

38.

@ lim [f(2) + g{2)) = lim f() + lim g(a) = 2+ 0 =2

()] }elﬂ g(x) does not exist since its left- and right-hand limits are not equal, so the given limit does not exist.
© lim [f(z)g(z)] = lim f(z) - lim g(z) =0-1.3=0

(d) Since wE@l g(xz) = 0 and g is in the denominator, hut HIEl f{z) = —1 # 0, the given limit does not exist.
© Jm27(e) = [ [1m )] =22~ 16

@) lim /3 + f(z) =, /3 + lim f(a) = VI +T1=2
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—1 <sin(r/z) €1 = e—1 < gsin{#/z) <el = -\/_/8 < ﬁesm(r/x) < «/Ee Since hm (\/_/B) =0 and

lim, (Vze) =0, wehave lim [ﬁ esin(“/w?} = 0 by the Squeeze Theorem.
a—» x—)
2

’ : €T —].m_ . 5132—1_ y
@@, o™ M ey T = © 1/
z?—1 : z 1 . _
(ii) 1117t—-—1§= Fim :c—l): lim —{z+1)=-2 0

r—i— — (

8
I
]
2
=

(b) No, lun F{z) does not exist since hm F(z) # lim F(x). \
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Section 2.4
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Since the limit as  — 3 does not equal f(3) = 6 this function is not continuous at z = 3.




32.

By Theorem 5, each piece of £ is continuous on its domain. We need to check for continuity at r = .

GMr _ GM | . GM _GM . _GM B
= and TEI,Q+ Fr) = Tllgll_‘_ = = S0 rlgl}e Flry= S Since F(R) =

GM
B2’

L PO = 1. T~

F is continuous at R, Therefore, F is a continuous function of 7.

36.
Note: there is an error in this problem.
If we assume that f(r) = az? — bz + 3 at * = 2 as well then the problem is doable.
Making the above assumption:
Without any work we know that f(x) is continuous everywhere except z = 2 and x = 3.
2
—4
lim f(yz:):hmaC = lim z+2=4
w—2- w2 T — P
lim f(z) =limz — 2Taz? —br +3 = a(4) — b(2) + 3 = f(2)
T—2
To make f(x) continuous at x = 2 we need 4a — 2b+ 3 = 4.
lim f(z) = lim a2’ — bz +3=9a —3b+3
r—3~ T—37
lim+f(x) = lim+2$ —a+b=2(3)—a+b= f(3)
T—3 z—3
To make f(x) continuous at x = 3 we need 9a-3b+3=6-a+b.
Solve these two equations to find: a =b=1/2.
42.

f(z) = ¥z + = — 1 is continuous on the interval [0, 1], f(0) = —1, and (1) = 1. Since —1 < 0 < 1, there is a number ¢ in
(0, 1} such that f(c} = 0 by the Intermediate Value Theorem. Thus, there is a root of the equation &z + = — 1 = 0, or
¥z =1 —z, in the interval (0,1).



Section 2.5

4. _
@ lim g(s) =2 ®) Jlim g(z)=—2 (©) lim g(z) = 0o ,
e : ical: z = —2, 7 = 0, z = 3; Horizontal: y = —2,y =
(@) lim g(z) = —o0 (9 lm gle)=—co (D Verticali o =~25=0,2= 5 Horeonity
6.
/
20.
i x? — 2 i x
im —— = lim
rto2~ ZL‘2—4.I'+4 z—2— L — 2
en x 18 close to but slightly less than 2, x > 0 and x — 2 <0 so -—= < 0.
Wh is cl but slightly 1 han 2 0 and 2<0s0 %5 <0
Thus the limit is —oo.
24.
: £+2 - & +2)/t* s 1/¢+2/t> _ _0+0 i
t—l}-r—ncot'?’-{—tz"l T tmmoo (B2 1) /1B T 5w 1+ 1/t—1/13  14+0-0
26.
. . (V2% +az — Vz? +bx) (vV2Z + az + V22 + bx)
2 _ g2 -
lim (vVa? +az — V¥ + b )= lim N oEr i
— lm (z® + ax) - (x* +b2) . i {a — b)z]/z
T wmoo a2 +ar+ VaE4be e (Ve T ax + V2R + 0z ) [Va?
a—b a—b _a—b

lim = i
z—oo 1+ afz+/1+b/z +V1+0+v1+0 2



36.

42.

Ifwe lett = tanz, thenas z — (7/2)%, ¢ — —oc. Thus, lim  e™**= hm €' =0.
o—(mw /2yt t——oo

2e” . 2" 1/e" 2 2 g ;
i = lim —— - 54— = li = =2, = 2 1is a horizontal tote.
I = e e = I T ey 1o YT il asympto
_ 2e® 2(0) . . ) . -
lim —— = ——<% =0, soy = (0 is a horizontal asymptote. The denominator is zero (and the numerator isn’t) when

T TR R

= o since the numerator approaches 10 and the denominator

£ —5=0 = =5 = z=In5 lm 2
z—{ln5)y+ ¥ — 5

=

approaches ( through positive values as z — (In5)%. Sinﬁlarly, LW
, 2e”

= —oo. Thus, = = In 5 is a vertical asymptote.

im -
z—(ln5)~ ¥ — 5

The graph confirms our work. ~ 4




