46 Chapter 1 Functions and Graphs

Hf=1-2" andg = sin(%),

then fog=1— 2(;1:1’(%)) = cus(l(%)) = cos 1.

{The double angle formula for cos 2x is cos 2x = cos® x —
sin®x = (1 — sin®x) — sin® x = 1 — 2 sin® x. Sew Section 5.4.)
This can be seen graphically:
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Quick Review 1.4
L (—oo. —3) U (3. ) 2 (1,00)
3 (—oo 5] 4. (12, 00)
5. [1,00) 6. [-1,1]
7. (—oo. 0o) & (—oo, 0] LV (0, 0a)
9 (-1.1) 1. {—oo, o)

Section 1.4 Exercises
L(f+glzx)=2x—-1+2%(f —ghz) =2x -1 — %
(fe)x) = (2x — 1)(x") = 2" —
There are no restrictions on any of the domains, so all
three domains are (—oo, no).
L(f+pla)=(x—-1P+3-—x=
P-Ix+1+3—x=1"—-3r+4
(f—gix)=(x—1F -3 +x=
P¥-—2r+l1—-3+x=r—-x-12
(fR)(x) = (x = 173 — 1) = (# = 2x + 1)(3 - x)
=3 - -—bfx+ 2 +3—1x
=-r' + 5% - Tx+ 3
There are no restrictions on any of the domains, so all
three domains are (—oo, 0o).

3 (f + g)x) = VX +sinx(f — g)(x) = V¥ —sinx;
{feg)(x) = Vxsinx

Domain in each case s [0, 0o). For T, x = 0. For sin x,
—00 <X S ol
4 (f +g)x)= v+ 3+ |x+3;
(f —glx)=vx+3—|x+3
(Fglix) = vx + 5|x + 3.
All three expressions contain Vit isox+5=0
and x = —5; all three domains are [—5, oo).
For |x + 3].—0o < x < oo

5. (flg)x) = =

s0 the domain is [—3, 0) U (0, oo).

cx+ 3= 0and x 0,

(g/f)ix) = I—V%:x + 3 = 0. 50 the domain is (—3. 0a).

V-2 (x —2

x+4 =050 x=2andx > —4; the domain 15 |2, oc).

\."r_'l'+4 ||_1'+4
(gffix) = e _.".le_z, x+ 4 =0 and
x—2>0,s0x = —dand xr > 2; the domain is (2, oc).

3

T (ffglix) = "\.-"1#_ The denominator cannot be zero

=
e

and the term under the square root must be positive, so
1 — & = 0. Therefore. x* < 1, which means that
—1 = x < 1. The domain 1= (—1,1).
(egffiix) = _Z—.r The term under the square root
x
must be nonnegative, so 1 — = 0f{orx = 1).The
denominator cannot be zero, so x # 0. Therefore,
-1=x < 0orl < x = 1. The domain 1s [—1,0) LU (0, 1].

z!

!.Tl'u.- denominator cannot be 0, so

8 (ffe)(x) =
W1-—x
1 — 2 # 0and 2 # 1. This means that x # 1. There are
no restrictions on x in the numerator. The domain is

{—oe, 1) U1, ce).

3

(g/f)ix) = wT_zThr denominator cannot be 0, so

¥ # Dand x # 0. There are no restrictions on x in the
numerator. The domain is (—oo, 0) L) {0, oo).
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1L (f=2)(3) = flg(3)) = fl4) = 5

(g f)-2) = glf(-2)) = g(-T) =6

12 (feg)(3) = fle(3)) = f(3) = &

(5o f)-2) = g(f(-2)) = g(3) =3

13 (feg)(3) = fle(3) =FfN3I+1)=f2) =2 +4=§

(80 f)(=2) = g(f(-2)) = g((-2)* + 4)

=g(8)=yB8+1=3

1 (< 8)(3) = £5(3) = FO — ) = £(0) = 5oy = 0

17.

(51(2) = 5(-2) = 8( 5527
=g(2)y=9- »=35

L fle(x) =3xr—1)+2=3x—-3+2=3r—1

Because both f and g have domain (—oc, 00}, the domain
of flg{x)) s (—oo, 0o).
glfix)) = (3r + 2) — 1 = 3x + 1; again, the domain is

1 : 1
A5t = (755) = 1 = g — 1 The domain

of gis x # 1. while the domain of f s (—oo, o0}, s0 the
domain of flg{x))isx # 1, or (—o, 1) U (1, 00]).
$(f(x)) = — -

(r“—1)—-1 x -2
The domain of f 15 (—oo, 00), while the domain of g is
(oo, 1) U (1. 00), 80 g( f(x)) requires that f(x) # 1_This
means x> — 1 # 1, or ° # 2, 50 the domain of g f{x]) =
x# £V or (oo, - VI U (—VI VI) U (VI ).

Fflelx)) =(V‘m}1 —2=x+1-2=x—1The
domain of gis r = —1, while the domain of f is {—no.0a),
s0 the domain of f{g(x])) s x = —1, or [-1, 0g).

eglfix)) = Vit — +1= %'x* — 1.The domain of f
15 (—oo, 00}, while the domain of g is [-1, 0o, so g{ f(x)])
requires that f(x) = —1.

This means x° — 2 = —1,or x° = 1, which means

x = —lorx = 1. Therefore the domain of g f(x])is

(=0, —1] U [1, o).

1
18. fleg(x)) =ﬁ.med.umain of gis x = 0, while the

19,

domain of f is (—oc, 1) U (1.20), so f(g(x)) requires that
x = Oand g(x) # l.orx = 0, and x # 1. The domain of
Flg(x)) i [0.1) U (L),

eglflx)) = ‘n.'llﬁ = xlﬁ_ncdnmain of fis
x # 1, while the domain of g is [0, cc). so g(f{x]))
requires that x # 1 and f{x) = 0, 0or x # 1 and

— = (0. The latter occurs if x — 1 2 0. 5o the
domain of g(f{x)) is (1.00).

flelr) = FIVI— ) = (VIi-2)P=1-1%
the domain is [-1,1].

g(f(x)) = g(x") = V1 - (£ = V1 - &%

the domain is [-1.1].

00, 00

L flglx)) = F(¥1 - f{ = [(V1-¥f=1-2

the domain is {~

glf(x)) = g(x') = V1 - (27 = V1 —x"
the domain is (—o0, o0).
1 1 1 ix
et = f(i) B
the domain s (—oa, 0) L (0, o).

1 1 1 Ix
glfix)) = g(z) = 3(1/2x) = E = T:
the domain 15 (—o0, 09 1) (0, 20,

1 1
22 flg(x)) = f(x - 1) T -y 1
1 ! z

-1
Q+x-1)x-1) xx-1) x °
the domain is all reals except 0 and 1.
1 i
#(f(x)) = 3(; + 1) T -1
i i r+1

M+ x-1))ix+1) xx+1) =«
the domain is all reals except —1 and 0.
23. One possibility: f{x) = vxand g(x) = r* — 5x.
24. One possibility: f{x) = (x + 1)%and g(x) = &%
25, One possibility: f{x) = |x] and g{x) = 3x — 2.
26, One possibility: f{x) = I/rand g{x) = x* — 5 + 3.
27. One possibility: f{x) = x° + 2and g{x) = r — 3.
28, One possibility: f(x) = ¢ and g(x) = sin x.
29, One possibility: f(x) = cos x and g{x) = ‘!.f'J-c
30. One possibility: f{x) = © + 1 and g{x) = tan x.
A r =48 + 003t in so V = %mj = %«(43 + 003 )%
when + = 300,
V= ;—;;:43 + 9) = 246.924r = 7757346 in".
32, The original diameter of each snowball is 4 in, 50
the original radius is 2 in. and the original volume
V= ;—m-j = 33.5in*. The new volume is V = 335 — 1,

where ¢ 15 the number of 40-day periods. At the end
of 360 days, the new volume 1s V = 33.5 — 9 = 245,

. .4 3V ,
Since V' = —xr’, we know that r =, 3/ — = 1.8 in.
3 4w

The diameter, then, is 2 times r, or = 3.6 in.

33, The initial area is (5)(7) = 35 km®. The new length and
widthare !l =5+ Ztandw =7 + 2t,s0 A = lw =
(5 + 2007 + 2. Solve (7 + 20)(5 + 21) = 175
(5 wmes its original size ), either graphically or
algebraically: the positive solution s ¢ = 363 sec.

34, The initial volume is {5){7){3) = 105 em®. The new
length, width, and height are ! = 5 + 2, w = 7 + 2t and
h =3 4+ 2t so the new volume is IV =
(5 + 20)(7 + 20)(3 + 21). Solve graphically
(5 4+ 27 + 20)(3 + 2r) = 525 (5 times the

original volume): ¢ = 162 sec.
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