210-ps3ans

1. (a) If the graph of f is shifted 3 units upward, its equation becomes y = f(z) + 3.

(b) If the graph of f is shifted 3 units downward, its equation becomes y = f(z) — 3.

() If the graph of f is shifted 3 units to the right, its equation becomes y = f(x — 3).

(d) If the graph of f is shifted 3 units to the left, its equation becomes y = f(x + 3).

() If the graph of f is reflected about the x-axis, its equation becomes y = — f(x).

(f) If the graph of f is reflected about the y-axis, its equation becomes y = f(—z).

(g) If the graph of f is stretched vertically by a factor of 3, its equation becomes y = 3f(x).

(h) If the graph of f 1is shrunk vertically by a factor of 3, ifs equation becomes y = 1 f(z).

4. (a) To graph y = f(x) — 2, we shuft the graph of f, 2
units downward The point (1, 2) on the praph of f
corresponds to the point (1,2 — 2) = (1,0).
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(c) To graph y = —2 f(=), we reflect the graph about the

z-axis and stretch the praph vertically by a factor of 2.

The pomt (1, 2) on the graph of f corresponds to the
point (1, —2-2) = (1, —4).
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(b) To graph y = f(x — 2), we shift the graph of f,
2 units to the right The point (1, 2) on the graph of f
corresponds to the point (1 4+ 2, 2) = (3,2).
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(d) To graph y = f(%x) + 1, we stretch the graph
horizontally by a factor of 3 and shift it 1 unit upward.
The point (1, 2) on the graph of f corresponds to the
point (1-3,2+1) = (3,3).
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6. The graph of y = f(x) = \/3z — =2 has been shifted 2 units to the right and stretched vertically by a factor of 2.

Thus, a function describing the graph is

y=2f(x—2)=2/3(z—2)—(z—2)>=2/3z—6— (22 — 4z +4) =22 + 7z — 10
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M. y = (= + 1)?: Start with the graph of y = =* Y Y
and shift 1 unit to the left. /1

y=x y=(x 41y

14. y = 4sin 3x: Start with the graph of ¥ = sin =, compress horizontally by a factor of 3, and then stretch vertically by a

factor of 4.

y=sinx 7 y=sin3x 7

24. y = |cos wx|: Start with the graph of y = cos z, shrink it horizontally by a factor of 7, and reflect all the parts of the graph
below the z-axis about the x-axis.
¥ ¥ ¥

¥ =cos 7X ¥ = |cos x|
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29. f(z) = 2 +22%; g(xr) =32 —1. D =R forboth f and g.
@ (Ff+g)z)=(z"+2")+ (32" —1)=2"+5z"—-1, D=R.

M) (f —g)(z) = (z* +22*) — (82> — 1) =2"—2>+1, D=R.

© (f9)(z) = (¢° +22*)(32® —1) =32° + 62* —2° —22*, D=R.

f _xs—|-2:c2 I P 1] 22—
(d) (E)(xj_—a_xz_l,ﬂ_{ | #iﬁ}mceﬂ 10

2. (fogoh)(z) = Fa(h(=)) = Fla(7)) = f(%) = tn(\,—L)

48. Let h(x) = |z|, g(x) = 2 + =, and f(x) = §/=. Then
(fogoh)(z) = flg(h(z))) = f(g(l=])) = f (2 +]=]) = /2 + |z| = H(=).
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50. (a) f(g(1)) = f(6) =5 ®) g(f(1)) =g(3)=2
() f(f(1))=f(3) =4 (d) g(g(1)) = g(6) =3
(e (go f)(3) =9(f(3) =9g(4) =1 () (fog)(6) = flg(6)) = f(3) =4

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

() Using V = s7r?, we get (V o r)(t) = V(r(t)) = V(2t) = 37(2t)° = 2%
The result, VV = Z 77, gives the volume of the balloon (in em?) as a function of time (in s).

11. We start with the graph of y = 10* (Figure 3) and shift it 2 units to the left to obtain the graph of y = 1072

¥ ¥y
/ N y =102
_'__—-_'/1" 1-
; 1 x -2 -1 0

12. We start with the praph of y = (0.5)" (Figure 3) and shift it 2 units downward to obtain the graph of y = (0.5)® — 2. The
horizontal asymptote of the final graph is y = —2.

y y
y=0.57-2
[i] 1 I
-1 \
y==2
14. We start with the praph of y = ¢* (Figure 13) and ? y
reflect the portion of the graph in the first quadrant y=eF y=ekl
about the y-axis to obtain the graph of y = &'/ / ]
[i] 1 x 1] 1 X
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18. (a) This reflection consists of first reflecting the praph about the x-axis (giving the praph with equation y = —e%)
and then shifting this graph 2 - 4 = 8 unifs upward. So the equationisy = — + 8.
(b) Thus reflection consists of first reflecting the graph about the y-axus (giving the graph with equation y = ™)
and then shifting this graph 2 - 2 = 4 units to the right. So the equationis y = ¢ ~*=%).

22. Use y = C'a” with the pomnts (—1, 3) and (1, 3). From the point (—1, 3), we have 3 = Ca™ ", hence C' = 3a. Using this and
thepomt (1,2), wegetZ =Ca' = £=(3a)a = 2=a’ = a=2 [smcea>0] andC =3(3) =2 The

function is f(x) = 2(2)*.
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