PRACTICE TEST, pages 335-338

1. Multiple Choice Given f(x) = +/x and g(x) = 3x — 6, which
function is a composition of fand g?

Ay=+x+3x—6 B)y=3vx — 6

Vx
Cy=3—5% D.y =+x —3x+6

2. Multiple Choice For f(x) = 3x — 5and g(x) = 4x* — 7, which
value is greatest?

Aflg))  B.g(fl)  CAAD)  DXlg()

3. Use the graphsof y = f(x) and y = h(x) to graphy = f(x) + h(x).

y=1x) + hix
y
~ 6
\\
N4
= 1%
V= [77) \2
X
-6 -4 -2 |0
From the graphs:
X f(x) h(x) f(x) + h(x)
1 1.5 0 1.5
0 2 1 3
-2 3 =1.7 =4.7
-3 35 2 5.5
-4 4 =22 =6.2
-6 5 =26 =176
-8 6 3 9

Plot the points with coordinates (x, f(x) + h(x)), then join the points with a
smooth curve.
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Use these functions for questions 4 to 9: X
flx) =2 —05x gx) =x 4+ 5x hx) =1 —x k(x)=4 —

4. Write an explicit equation for each combination of functions, then

determine the domain and range of the function. Approximate the
range where necessary.

flx)
a)y = g(x) - flx) by =10
y = (¢ + 5x)(2 — 0.5x) y = 205
y = 2 — 0.5¢ + 10x — 2.5¥ _ 1- x> 3
y = =058 — 0.5¢ + 10x Since1 — x = 0, thenx < 1

The domain is: x < 1

Use graphing technology. From
the graph, the approximate
rangeis:y = 1.7

This is a cubic function; its
domain is: x € R; and its range
issyeR

5. Write explicit equations in each case.

40

a) two functions a(x) and b(x) so that g(x) = a(x) - b(x)

Sample response:

Factor: g(x) = x* + 5x

g(x) = x(x + 5)

So,a(x) = xandb(x) = x + 5

b) three functions a(x), b(x), and c(x) so that f(x) = a(x) + b(x) + c(x)

Sample response:

fix) = 2 — 0.5x

Write —0.5x as the sum of two terms.
fix) =2 — x+ 05x

fix) = 2 + (—x) + 0.5x

So, a(x) = 2,b(x) = —x, and ¢(x) = 0.5x

¢) i) two functions a(x) and b(x) so that k(x) = a(b(x))

Sample response:

k(x)=41x

b(x) = 4 — x and a(x) =%

ii) three functions a(x), b(x), and c(x) so that k(x) = a(b(c(x)))
Sample response:

k(x)=41x

cx) = —=x,b(x) = 4 + x,and a(x) = %
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6. Determine each value.

a) f(g(2)) b) g(h(—4)

g(x) = xX* + 5xand hix) = V1 —x

flx) = 2 — 0.5x and g(x) = X* + 5x

9(2) = 22 + 5(2) h(-4) = V1= (-4)

g(2) = 14 h(-4) = /5

So, f(g(2)) = f(14) So, g(h(—4)) = 9(/5)
=2 - 0.5(14) = (V5 + 55
= —5 =5+ 5/5

7. Determine an explicit equation for each composite function and
explain any restrictions on x.

a) g(h(x)) b) h(fix))
h(x) = V1 — xand fix) = 2 — 0.5xand
g(x) = xX* + 5x hix) = V1 —x
In g(x) = x> + 5x, replace In h(x) = /1 — x, replace x with
x with /1 — x. 2 — 0.5x.
glhx) = (VT =x? +5J/T=x  h(fx)) = V1= (2 - 051
Since the square root of a real h(fix)) = /=1 + 0.5x
number cannot be negative, Since the square root of a real
1—-x=0,sox =1 number cannot be negative,
So, g(h(x)) =1 — x +5/1 —x -1+ 05x=0,s0x =2

8. Sketch a graph of the composite function [T, v

y = k(f(x)), then state the domain of | [

the composite function. \i T i

f(x):2—0.5xandk(x):4lx o

The domain of f(x) is x € R, and the domain
of k(x) is x # 4.

1
4 —x

L

For k(f(x)), replace x in k(x) =
with 2 — 0.5x.

k(foa) = 45— (21— 0.5%)

k(fo) = 3 +10.5x

For k(f(x)): 2 + 0.5x # 0,0orx # —4

So, the domain of k(f(x)) is: x # —4
1

k(o) = 305

equation x = —4, and a horizontal asymptote with equation y = 0.

Make a table of values, then join the plotted points with 2 smooth curves.

is a reciprocal function; it has a vertical asymptote with

X |—6|—5|—3|—2|0 |2 |6
k(f(x))|—1|—z| 2| 1|o.5|o.§|0.2
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9. Write an explicit equation for each combination.
a)y = k(x) + h(gx))

g(x) = xX* + 5xand

hix) = V1 —x
h(gx)) = /1 — (* + 5x)
h(g(x)) = /1 — x* — 5x

S0,y = g7 + 1 - X — 5

b)y = f(f(x) — glg))

filx) = 2 — 0.5x

fifx)) = 2 — 0.5(2 — 0.5x)

f(fx)) = 1 + 0.25x

9(gx) = (0 + 5x)° + 50 + 5x)

9(gx) = x* + 10X° + 25x* + 5x* + 25x

glgtx)) = x* + 10%° + 30x* + 25x

So,y =1+ 0.25x — (x* + 10x* + 30x* + 25x)
y=1-2475x — x* — 10x> — 30x
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