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1. Find the domain of each of the following functions:

(a) f(z) =In(z% +x —6) (=00, —3) U (2, 00)

(b) gla) =logs " 12 (00,3 U(4,0)

(c) h(z) = Vaz? -8z +16 (—00,4) U (4, 00)

(d) h(x) = vV—23 — 222+ 9z + 18 (—00, =3] U [~2, 3]

(¢) k(z) = 223 (=00, —2) U (=2, 1) U (1, 2) U (2, 00)

203 — 2 —Tx +6 2 2’

2. For each of the following pair of functions find the formula and the domain for fog and go f.
2z — 3 2x

@) f@) =222 gty = 2
. . 1 1y 1 .
Answer. Domain of f o g is (—oo, §) U (g, 5) U (5,00). The formula for f o g is
5 — 3
(fog)(z)=—3
Domain of g o f is (—o0, g) U (2,2) U (2,00). The formula for go f is
4z — 6
r) = Il
(gof)(z) = —
3
(0) £(&) = o (x) = VET 2

Answer. Domain of fogis [-2,2) U (2,00). The formula for f o g is

(fog) ()=

1 1
Domain of go f is (—00,2) U [\T, \T} U (2,00). The formula for go f is

: [22% —5
(gof)(z) = 24 O
(c) f(x) =22 -2z +4and g(x) =1—+x—3

Answer. Domain f o g is [3,00). The formula for fogis (fog)(z) = x.
Domain of g o f is R. The formula for go fis (go f)(x) =1— |z —1]. O

3. For each of the following functions find the domain, the range and the inverse function.



(a) g(a) = 3z —4

4 2+ 4
Answer. Domain is [g, o). Range is [0, 00). The inverse function is ¢~ (x) = ‘ ;— O
2z
b =
) fla) =20
.. 1 1 . 2 2 . .
Answer. Domain is (—oo, §) U (g, o0). Range is (—o0, §> U <§’ 00). The inverse function
=1y L O
is [ (x) Tr—t
(c) k(z) =22% — 42 + 9, with domain (—o0, 1]
L . . N 22z — 14
Answer. Domain is (—oo, 1]. Range is [7,00). The inverse is k™ (z) = — O
(d) f(x) = —2% + 62 — 8, with domain [3, 00)
Answer. Domain is [3,00). Range is (—o0, 1]. Inverse is f '(z) =3+ 1 — =z O
(e) h(z) =245
1 5
Proof. Domain is R. Range is (0, 00). Inverse is h=!(z) = % O
(f) g(z) =In(bz —2)+3
L. 2 . .1 e 3 42
Answer. Domain is (57 o0). Range is R. Inverse is ¢~ () = — O

4. Solve:
(a) 2 — 23 — 722 +2+6=0 r=-2, z=-1, z=1, =3

3 +iv/19 3—iV19
r=—— =

(b) z* — 323 + 322 + 122 — 28 =0 r=-2, x=2, 5 x = 5

(c) 23 =622 +11x —6 >0 [1,2] U [3,0)

5. Solve each of the following equations:
(a) €?* —3e* +2=0 r=1Inl, xz=In2
(b) 24 —10-22* +9=0 =0, z=1logy3

(© bogylo 1) +logs(+2) =1« = Y2L=1

2
6. Solve the following equations. You should give all solutions.
(a) cos’z —cosz =0
Answer. Three families of solutions: x = 2km, x = g +2km, x = —g + 2k, where in each
formula k is an arbitrary integer. O

(b) 2sin?x —sinz — 1 =0
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7
Answer. Three families of solutions: = = g + 2km, x = . + 2km, x = n + 2km, where

in each formula k is an arbitrary integer. O
3
(¢) cos3x = £
2
12km +
Answer. Two families of solution x = %, where k is an arbitrary integer. O

(d) 4sin*x 4 4sin®x — sin? 2 — sinz = 0
-
Answer. x = 2k, x = 2kn+m, x = g+2k7r, x = Z+2kﬂ', T = —%+2/{:7r, T = %Jerﬂ',
3T

=T + 2k, where in each formula k stands for an arbitrary integer. O

7. For each of the sinusoidal curves in Figures 1 and 2 find an equation of the form:
(a) Asin(Bx + C) with A >0
(b) Asin(Bzx 4 C) with A <0

(
(

Bx+C
Bx +C

with A >0

)
(c) Acos
) with A <0

)
(d) Acos )

Figure 1: A sinusoidal curve

Answer. The curve in Figure 1 has equations:

1. y =2sin(2x + g)

2
2. y=—2sin(2z — ?ﬂ)

3. y=2cos(2x — %)

5
4. y=—2cos(2x + %)
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The curve in Figure 2 has equations:

1.

y = 3sin(2x — %)

= 2cos(2z — 2
Yy cos(2x 3)

.y = —3sin(

2x+5—7r)

6

2

.y = —2cos(2x + g)

Figure 2: Another sinusoidal curve
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