Assignment #1.3b Solutions

29,

32,

33.

41.

f(x) =2 +22%; g(z) =32>—1. D=Rforboth fandg.
(F+o)z)=(*+22")+ (32> - 1) =2 +52" -1, D=R.
(f—g)z) = (2" +22") — (32" —1) =2 — 2" +1, D=R.

(Ffa)z) = (=@ +22°)(32® — 1) = 32" + 62 — 27 —22®, D=R

f z? + 227 1] . .
(;)(I}= sz_],D={x|x%iE}me3x —1#£0.

flz) =2—2; g(z) =2"+3x+4. D =R forboth f and g, and hence for their composites.
@ (Fog)(x)=flg(z)) = f(2® +32+4) = (2 +3x+4) —2=2"+ 3z + 2.
®) (go f)le) =g(f(z)) =9(z—2) = (2 —2)" +3(z—2) +4=0" —dz+4+3z—6+4=2" —z+2
@ (fof)z)=F(f(z)) =flz—=2)=(2-2)-2=2—-4
@ (909)(z) =glg(z)) = g(z® + 3z +4) = (2" + 3z +4)* +3(2” + 3z +4) +4
=(z*+ 92" + 16 + 62° + 82" + 24x) + 32" + 9z + 12+ 4

=a* 4+ 62% + 2022 +33x + 32

flx) =1—3=x; g(z) =cosz. D =R forboth f and g, and hence for their composites.
@ (F 0 9)(x) = £(9(x)) = F(cosz) = 1 —Feos.

®) (9.0 £)(=) = 9((x)) = (1 — 3z) = cos(1 — 32).

© (Fo =) = F(f() = (1 ~32) =1-3(1—32) =1~ 3+ 92 =9z — 2

(d) (gog)x) =g(g(x)) = glcosx) = cos(cos x) [Note that this is nof cos x - cos x.]

. f(z) = V&, D=[0,00); g(z)= Tz, D=R

@ (f o 9)(z) = Flg(=) = F(VT=2) =VVT—= = ¥T—=
Thedomainof fogis{z | ¢y1—2>20t={z|1—2>0}={z |2 <1} = (—co,1].

®) (9o f)(z) = g(f(z)) = o(vz) = /1 — V=
The domain of g o f is {z | = is in the domain of f and f(x) is in the domain of g} This is the domain of f,
that is, [0, oa)-

© (f © f)(=) = F(f(=) = (V&) = /& = ¥z The domam of f o f is {z | = > 0 and y/z > 0} = [0, c0).

@ (g0 9)(z) = g(g(x)) = o(JT=%) = /1 — VT =, and the domain is (—oo, o).

- (Fegoh)e) = fo(hl(=))) = flole —1)) = f2lz —1)) =2z ~ 1) +1 =22 —1
 (Fogoh)(@) = £g(h(=))) = flgl — @) = F((1—=2)*) =2(1 —2)® —1=22° — 4z + 1

. (Fogoh)(@) = fla(h(=))) = Flo(=® +2)) = FI=° +2)°]

= f(z® + 427 +4) = /(=® +42® +4) — 3 = V26 + 423 +1

Let g(x) = 2% + 1l and f(x) = . Then (f o g)(z) = f(g(z)) = f(z® +1) = (® + 1)*° = F(=x).
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£2. Let g(z) = /% and f(x) = sin@. Then (£ o g)(z) = f(9(2)) = f (vZ) = sin (v ) = F(=).

4. Let g(z) = Yz and f(z) = —— Then (£ 0 g)(z) = F(9(=)) = £(J=) = lﬁg = F(2).

47. Let h(x) = 2*, g(x) = 3", and f(x) = 1 — = Then

(fogoh)(@) = Flg(h() = Flo(=™) = £(37") =1 -3 = H(x).

50. (a) f(g(1)) = F(6) =5 ®) g(f(1)) =9(3) =2
© f(f(1))=f(3)=4 (d) g(g(1)) = 9(6) =3
@© (g0 f)(3)=9g(f(3))=g(4)=1 () (f 2 9)(6) = f(9(6)) = f(3) =4

51. (a) g(2) = 5, because the point (2, 5) is on the graph of g. Thus, f(g(2)) = f(5) = 4, because the point (5, 4) is on the
graph of f.

(b) g(f(0)) = g(0) =3
(© (fog)(0) = f(g(0)) = f(3)=0

(d) (g o f)(€) = g(f(6)) = g(6). This value 1s not defined, because there 1s no point on the graph of g that has
x-coordinate €.

(e) (gog)(—2) =g(g(—2)) = g(1) =4
) (fe f)4)=1(f(4))=f(2)=—-2

52. To find a particular value of f(g(x)), say for = = 0, we note from the graph that g(0) ~ 2.8 and f(2.8) == —0.5. Thus,
flg(0)) = f(2.8) = —0.5. The other values listed m the table were obtained in a sinular fashion.

z | g(z) | flal(z)) z | g(z) | flo(=)) ,
5| -02] -4 0| 28| -05
4| 12| -33 1| 22| 17 :
-3 22| -17 2 12| —33 *
—2| 28| -05 3| -02]| -4
~1| 3 | -02 4| —19| —22
5| —41] 19

54. (a) The radius r of the balloon 1s increasing at a rate of 2 em/s, so () = (2 em/s)(# s) = 2¢ (1n cm).

(b) Using V = 27, we get (V o r)(t) = V(r(t)) = V(2t) = 37 (2t)° = L7t

The result, V' = £ 77, gives the volume of the balloon (in em®) as a function of time (in s).
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55. (a) From the fipure, we have a right triangle with legs 6 and d, and hypotenuse s. ______fﬁp d .
: e
By the Pythagorean Theorem, d° + 6° = s = s = f(d) = /d® + 36. 6l /‘_.-"
! 5
P
(b) Using d = rt, we get d = (30 kmy'hr) (¢ hr) = 30¢ (in km). Thus, i/"/
d=g(t) = 30t lighthouse shoreline

(©) (f o g)(t) = f(g(t)) = f(30t) = /(30¢)2 + 36 = +/900¢% + 36. This function represents the distance between the
lighthouse and the ship as a function of the time elapsed since noon.
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