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The function h(z) is continuous at every number in its domain. State domain.
sin(4x
h(z) = sin(dz)
x+4

Solutions:

Since x + 4 is on the denominator, x + 4 # 0, which implies x # —4. For any
xr # —4, sin(4x) is continuous, x+4 is continuous and nonzero. Hence, the domain
of h(x) is (—o0, —4) U (—4, 00).

Find the domain of the function

V10 = 3z
fe)= "5

Solutions:

Since we take the square root of 10 — 3x, 10 — 3z > 0, which implies x < %. Since
22 — 25 is on the denominator, 22 — 25 # 0, which implies  # £5. Hence, the
domain of f(z) is (—oo, =5) U (=5, ].

Use interval notation to indicate the domain of
f(x) = Va2 -7z
and
g(x) = V1522 — 6.
Solutions:

Since we take the quartic root of 2% — 7x, 2% — 72 > 0, which implies z < 0 or
x > 7. Hence, the domain of f(z) is (—o0,0] U [7, 00).

Since taking the cubic root has no restriction on the domain and 1522 — 6z is
well defined on the real line, the domain of g(x) is (—o0, 00).

Find the domain of the function

g(x) = log, (v* — 16).

Solutions:
Since we take the logarithm of x? — 16, 2> — 16 > 0, which implies < —4 or
x > 4. Hence, the domain of g(z) is (—oo, —4) U (4, 00).

Given that f(z) = % and g(z) = 5z + 4, calculate f o g(z), go f(z), f o f(x),
g o g(x) and find their domains.



Solutions:

fog(x) = flg(x)) = f(5r +4) = &5

The domain of f o g(x) is (—o0, —3) U (—3,00).
g o) =) = (1) = 4

—00,0) U (0, 00).
Foflx) = f(f()) = 1.
The domain of f o f(:v) (—00,0) U (0, 00).
(Remark: fo f(xz) = on (—o00,0) U (0,00), but it is not well defined at z = 0)
gog(x)=yg(g9(x)) =505z +4)+4 =25z + 24.
The domain of g o g(z) is (—o0, 00).

Given the functions f(zr) = = and g(x) = V& + 3, find the domains of f, g,
f+9.L4 fog gof.

Solutions:

The domain of f is (—o0,6) U (6, 00).

The domain of g is [—3, 00).

(f +9)(x) = =4 +Vz + 3.

The domain of f 4 ¢ is [-3,6) U (6,00).

e ——

g (z2—6)Va+3

The domain of £ is (=3,6) U (6,00).

Ha) = veds,
z—6

The domain of 4 is [—3,4) U (4,6) U (6, 00).

fog(x) = flg(x) = f(Va+3) = L1

Since we take the square root of x + 3, z > —3. Since vx +3 — 6 is on the
denominator, v/x + 3 — 6 # 0,which implies x # 33.

Hence, the domam of fogis[-3,33)U(33,0).

go f(z)=g(f(x)) = /5= +3

Slnce x — 6 is on the denominator, x # 6. Since we take square root of = + 3,

xT + 3 > 0, which implies z > 6 or # < . Hence, the domain of g o f is

(—o0, %] U (6, 00). i
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Use the graph to find the missing values

y = fi{x

=4 -3 /2 -1 1 % 3 4

Solutions:

f(0)=5
f(£2) =0.

Express the function y = 42% — 2 as a composition y = f(g(x)) of two simpler
functions y = f(u) and u = g(x).

Solutions:

Actually, the problem has many different solutions. It depends on how you un-
derstand the word ’simpler’. T will give one of them.

flu) =4u—2

g(x) = a*.

Use substitution to compose D = 9p — 6 and p = 4¢°. Enter your answer as an
equation, and simplify your answer as much as possible.

Solutions:

D=9p—6=9x4¢° — 6 = 36¢° — 6.



(10) Suppose f(x) = 6z —9 and g(y) = £ + 3.
(a) Find the composition g(f(z)).
(b) Find the composition f(g(y)).
(c) Are the functions f and g inverse to each other?

Solutions:

(11) Find the inverse function to y = f(z) = 3z + 7.
Solutions:
Expressing z in terms of y, we have z = £ —

Wi
wle
W~

. Hence, z = g(y) =

(12) Find the inverse function to y = f(z) = £=%2.
Solutions:
We express z in terms of y.

y(b —4zr) =8 — 6x
by —4dzry =8 — b6x
S5y — 8 = x(4y — 6)
8 — by
:6—4y

X

Hence, z = g(y) = =~

(13) Find the domain, z-intercept(s), y-intercept(s), and symmetry of the function
f(z)=9—2°

Solutions:
(a) The domain of f is (—o0, 00).

(b) We solve the equation
flx)=0
9—2*=0
r =213
Hence, the z-intercepts of f are (—3,0) and (3,0).



(c) Taking = = 0, we have f(z) =9.
Hence, the y-intercept of f is (0,9).

(d) Since f(0) # 0, f is not odd.
Since f(—z) =9 — (—x)* =9 —2* = f(z), f is even.

(14) Find the domain, z-intercept(s), y-intercept(s), and symmetry of the function
f(z) =x(z — 11)(z + 8).

Solutions:
(a) The domain of f is (—o0, 00).

(b) We solve the equation
flx) =0
z(x —11)(x +8) =0
z=0,11, -8
Hence, the z-intercepts of f are (0,0),(11,0),(—8,0).

(c) Taking = 0, we have f(z) = 0.
Hence, the y-intercept of f is (0,0).

(d) Since f(—8) =0 and f(8) = —384, f is neither odd nor even.
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(15) The graph is a piecewise function, f(z), is depicted above. Find its equation.
Solutions:
For z < —8, the graph of f is constant 3.

For —8 < x < 3, f is linear and f(—8) =0, f(37) = —2. Assume f(z) = ax + .
We solve the linear system

—8a+b=0

3a+b= -2

We have

For x > 3,f is linear and f(3) = —8, f(8) = —3. Assume f(x) = ax + b.
We solve the linear system

S8a+b=-3

a =
=11

{3a+b:—8

We have



Hence, we have

3, T < —8,
f(l‘): _1_21:6_%7 _8§$<37
x— 11, x> 3.

(16) Choose the graph that represents the piecewise function

%x—4, r < -1,
—%x—B, x> —1.

from the below choices.
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FIGURE (2) B
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FIGURE (4) D

Solutions:
Note that f(—1) = —5 and f(—17) = —. The only graph satisfying this is C.

(17) A local pet shop charges $0.70 per cricket up to 170 crickets, and $0.61 per cricket
thereafter. Write a piecewise-defined linear function which calculates the price P,
in dollars, of purchasing ¢ crickets.

Solutions:

Note that we have P(0) = 0, the slope of the first section is 0.7 and that of the
second section is 0.61.

Also, for the second section, the starting point is (170, P(170)) = (170, 119). As-
sume the formula is P(c) = 0.61c+b. We have 119 = 0.61 x 170 + b, which implies



b=15.3.

Hence, P(c) =
0.7c, 1< e <170,
0.61c+15.3, ¢ > 170.



