HW_1_Solutions

33. g(x) = /o — 5is defined when o — 5 > O or e = 5, s0 the domain 15 |5, co). s
Sincey =+x—5 = y*=xr—-5 = x=y*+5, weseethatqgisthe //
top half of a parabola. . »
op half of a parabola B < .

r+2 fx<0

T, flx) =
f=) l—x x>0

The domain 15 E.

y
{0.2)

{0,1]
2 01 z

u _ 2 s0 an equation is y + 2 = 2(z + 3.
6—(—3) 9 v

The function is f(x) = o — '—; -3 <x <6

42. The slope of this line segment is

B0. f(z) = o |=|
fl—z) = (—z)|—z| = (-} |z| = —(z |=])
= —[f(x)

So [ 15 an odd function.

—

B. (a) Forl' = 0.02f + 8.50, the slope is 0.02, which means that the average surface temperature of the world is increasing at a
rate of 0.027C per year. The T-intercept is 8.50, which represents the average surface temperature in "C in the year 1900.
(b) £ = 2100 — 1900 = 200 = T = 0.02(200) + 850 = 12.50°C
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16. {a) To obtain the graph of y = 5 () from the graph of y = [{x), stretch the graph vertically by a factor of 5.
{b) To obtain the graph of y = f{x — 5) from the graph of y = f{x), shift the graph 5 units to the right.
(¢} To obtain the graph of & = — f{x} from the graph of y = [{x), reflect the graph about the z-axis,

{d) To obtain the graph of y = —5 f{x) from the graph of 5y = f{x), stretch the graph vertically by a factor of 5 and reflect 1t
about the r-axis.

() To obtain the graph of v = f{5x) from the graph of 4w = f{x), shrink the graph horizontally by a factor of 5,

{f) To obtain the graph of y = 5f(x) — 3 from the graph of y = f{x), stretch the graph vertically by a factor of 5 and shift it
3 units downward.

3. f(x) = 1,D=Rig(x)=2x+1,D=R.
(a) (foglz)= flgle)) = f(R2z+1) = (22 + 1P -1 =(dz® + dz + 1) - 1 = da® + 4z, D =R,
(b)Y (go fHiz)=g(f(x)) =gz - 1) =2z - 1) +1=(22" - 2)+1=22" -1, D =R
(€ (fefz)=f(flz)=flz -1 =@ —1P -1=(z"-22+1)-1=2"-22. D=L
(d (gog)z) =glglz) =92z +1) =22+ 1) +1=(4x+2)+ 1 =4+ 3. D =R,
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r+1
= o= =21
—. D={z|z#-2)

(1:+l)_::r:+l+ I z4l =42

4. f{ﬂf]—.‘ﬂ+é, D={z|xz+0} glzr)=

(a) (S og)z) = flg(=) =

z+2 x+2 z+1 42 =z41
r+2
Cfr+ e+ )+ (x4+2) (#2204 (2P rdr+4) 2P 46z 45
(x+2)=+1) (x+ 2)(z=+ 1) (x+2)(=+1)

Sinee g(x) is not defined for e = —2 and f{g(z)) 1s not defined for x = —2 and x = —1, the domain of {f © g)(x)
is = {r|z+# -2, -1}

(:c+£)+l 2’414z

1 T 24+l 4o+l
b a T = T+ = —0= = =— T
(b) (9o f)x) = g{fiz)) = ( ) (I+£)+2 21420 w2 +2r 41 (z +1)2
E

Since fiz) is not defined for = = 0 and g{ f(x)) 1s not defined for @ = —1, the domain of (g o f)(x)
is D= {r|xz+# -10}

1 1 1 1 1 1 T
) (fo )z} = f(fl= (I+ )‘(3+;)+3+%_$+;+I2-1_”:+E+rr.2+1
:1".1:}(.1?'+l}+l|[;r:'+l]+z{m]_md+m2+m3+l+zg
z(z? + 1) x(xz? + 1)
4, q.2
a3t 41
== - D= x %= 0.
z(z2 +1) ° te |70}
;:n+l+l x4+ 14 1z + 2)
o+ 1 T+ 2 o4 2 c+14z+42 2z 4+ 3
d T) = — — — —
(d) (g o 9)=) = glg(=)) Q(IH) rrl T wd1towt?)  wtlt2wtd 3wtb
T+ 32 o+ 2

Sinee g(x) 1s not defined for x = —2 and g(g(z)) 15 not defined for = = —2, the domain of (g o g)(x)
15!)—{:1':|1: 25—5}.

8. (fogoh)(z) = flg(h(z)}) = flg(z+3)) = f((x+3)*+2) = f(a®+6x+11) = /(2% + 6z + 11} — 1 = V27 + 6z + 10
4. Let g(z) = /T and f(z) = sinz. Then (f o g)(z) = f(9(x)) = f (v/F) = sin (V&) = F(z).
47. Let g(t) = cost and f(£) = v/E. Then (f o g)(t) = f(g(t)) = f(cost) = V/cost = u().
50. Let h(x) = |z|, g{z) = 2+ z. and f(z) = $Z. Then

(f ogoh)(z) = f(a(h(=)) = flallz))) = [ (2 +|e]) = Y2+ [a] = H(z).
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52. (a) f(g(1)) = f(6) =5 (b) g(f(1}) = g(3) = 2
(e) FUAL)) = J(3) =4 (d) glg(1)) —s:flifi} =3
(e} (ge f)(3) =a(f(3)) =94 =1 (£} (f = g)(6) = f(g(6)) = f(3) =

¢ — 9

12. For f{z) = o B—

a f(z) T )

0 0 —9 9

—0.5 ~1 —1.5 3

—.9 -9 —-1.1 11

—0.95 —19 —1.01 101

—0.949 —899 —1.001 | 1001
—0.999 | —999

72— 9r .
oy nol exist sinee

It tht 1
appears that hm E——

—1 32

flz) —ocasz — —1" and f(z) - —ccasz — —11.

Wig)A=nmrland A= 1000em® = 7' =1000 = " =222 = r= v’@ [r=0] =175412cm.
(b) |A—1000| <5 = —5<mar’ —1000<5h = 1000-5< ot < 100045 =
‘/E i 1';"};@ = 177960 < r < 17828548 ‘/@— vﬁ 2 (0.04466 and \/E— b{@ﬁ 004455
S0 if the machinist gets the radius within 0.0445 cm of 17.8412, the area will be within 5 cm® of 1000.
{c) @ is the radius, f{x) is the area, a 15 the target radius given in part (a), L is the target area (1000), = is the tolerance in the
grea (5), and & 15 the tolerance in the radius given in part (b).
39. Given £ > 0, weneed 6 > O such that if 0 < [z — 0] < &, then [#* —0| <= & 2® <=z & |¢| < F Taked = /5

Then0 < [z —0] <& = |z* —0| < = Thus, lim =* = 0 by the definition of a limit.
m—0

M. Given e = 0, weneed § = 0 such that if 0 < |z — 0| < &, then ||z| — 0| < =. But ||z|| = |z|. So this is true if we pick § = =.

Thus, 11I1'1|:I |z| = 0 by the defimtion of a limt,
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1. () lim [f(z) + hw)] = lim f(z) + lim h(x) = —3+8=5  (b) lim mz}]* = [im 1@)]" = (32 =9
H 3 T _ B _ — L = i — —i
(¢) lim /h(z) = 3/lim hiz) = V8 =2 (d) lim Jr[z}. lm f(z) -3 3
L M@ dmfE g g glz) lmglel o
©) I ) mh(z) 8 8 (f) lim =23 lm f(z) -3 0

{g) The limit does not exist, since lim g (z) = 0 but 11111 flz) # 0

Il

o> 2 lim f(z) _2(=3) 6

h} lim
(h J.l—h!l: flz) — fx) ;I-l—-.n-rl; hix) —;!LH}J flz)  B—(-3) 11

2. (a) _1_im |f{x) + glz)| = lin'_| fx) + 1_in1 gz)=2+0=2
(b) llm g{x) does not exist since its left- and right-hand limits are not equal, so the given limit does not exist.

(¢) lim [f(w)g(z)] = lim f(x) - lim g(z) =0-1.3 =0

(d) Since lim e;'{a"} = Dand g 15 in the denominator, but __limlf{rr] = —1 5 0, the given hmit does not exist,
() _l_im?mﬁf[ = Ilmz.' ] lim f(x) 2=16

(f) lim Va+ flz) = x/3+_11_13nl f{m] =+v3+1=2

2 . : 3 . 2
(4+h)" —16 lim (16 + 8h 4+ h°) — 16 Bh 4+ h™ lim hE+h)

17. rl;ﬂ fr Fa—l) fr - I'Il.l—r-%‘ h p—1 h n—- {8 th)=8+0=38
18 B VI+h -1 g YL HA -1 Vit h+1 i (1+ k) —1 i h
i = 11 r = 11 = 11
h—0 h 0 h VIFh+1 =0 h(yT+h+1) =0k (yT+h+1)
lieg 1 1
— lim _ =
n—~u~,s“1+h.+l V141 2
0 L T2l (z+17° (z+1)* g x+1 _ 0,
i R — 1 @A (a2 —1) st @+ Yzt D@ —1) i@+ 1)z —1)  2(—2)

M. —1 < cos(2/z) <1 = —z' < x'cos(2/x) < 2. Since I_in%r I:—:T.‘d'} = ) and l_imnm"' = {J, we have

1111}l ::rd cx.u:-:[:!fa"]] = (I by the Squeeze Theorem.

Page 5




HW_1_Solutions

sin 3 3 sin 3= . .
43, lim 22T — Jim -:r111 |multiply numerator and denominator by 3|
z—0 z— A i
o 1. EIn T Y R
d:&.}ﬂj e las @ — (), 3z — (]
~30im Y fets = a0
{1 —1}
= 3(1) |Equation 2|
=d
45. lim tanff lim sind 1 # — lim Bsin bl lim 1 lirmn 20
"0 sin 21 b} £ cosfil sin 2 t—0 b t—0 cosbl  —0 2sin2i

sinbt | 1 1. 21
- lim - — lim
i—0 Gt t—0 coshl 2 t—0sin 2

—ﬁ[l}%-é{l}—a
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