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Chapter 1: Review of Algebra & Precalculus - Worksheet Solutions

1. Composite functions: recall that given two functions f and g, the function f o g (called f composed
with g) is

(f o g)(x) = f(g(x))-
(a) Given f(z) = /x and g(x) = (x — 3)?, find and simplify the following.
i (fog)(z)

Solution.

(Fog)(@) = flg(@) = f((z=3)%) = V(z =32 =[]z - 3],

ii. (gof)(x)

Solution.

iil. (fofof)(x)

Solution.
(f o fo @)= F((F(x)) = W: <<x5)%>é _ i [A]

(b) Let H(x) = cos(3x?) + 1. Complete the table below to find pairs of functions f(x) and g(z) such
that H(z) = f(g(x)).

| fo)= | gl@)=
i. | cos(z)+1
ii. x?
iii. cos(3z?)
iv. T
v cos(3z?%) 4+ 7
Solution.
| f@)= | g@)=
i. | cos(z)+1 3z
il. | cos(3z)+1 z?
iii. x+1 cos(3z2)
iv. x cos(3x?) + 1
V. x—6 cos(3z%) + 7




2. Trigonometry:

(a) Suppose that cos(a) = 2 and 2F < 6 < 2. Evaluate the following.
i. tan(a)

Solution. We start by using the Pythagorean identity cos(a)? + sin(a)? to find sin(a). We get

4 21
. 2 _ 4 *
sin(a)® =1 58 = 55
21
n(a)? = /2=
sin(a) z
21
singa)| = Y2+
V21
bln(a) = T

To determine which sign is appropriate, we use the fact that 37” < 0 < 27 (quadrant IV), which
implies sin(a) < 0. Therefore, sin(a) = —@. Now

tan(a) = cos(a) -

sin(a) —@ V21
5 .
5

ii. sin(2a)

Solution. We use a double-angle identity to get

V21 2 44/21
sin(2a) = 2sin(a) cos(a) =2 | — —=-——
5 5 25
iii. cos(2a)
Solution. We use a double-angle identity to get
cos(2a) = 2cos(a)? —1 =2 2 2—l—ﬁ—l— 17
B - \5 25 | 25
(b) Evaluate the following.
i. sec (4F) iii. cos™! (— \ég) v. sin (sin™! (0.8))
ii. tan~! (1) iv. csc™(2) vi. sin™! (sin (37))

Solution.



: (03]

L T . _ T i 5m ™
ii. tan=! (1) = 1 iv. csc 1(2) vi. sin™! (sin (2F)) = 1

(¢) Simplify the following. Your answers should be algebraic expressions of z (not involving any trigono-

metric or inverse trigonometric functions).

i. sec (4F) = - (_@) _ |57 v. sin (sin”™' (0.8))

ot

i. cos (cos™!(z))

cos (cos™(z)) =z |.

Solution. By definition of the inverse function,

ii. cos (sin”'())

Solution. We use the Pythagorean identity cos(8)?+sin()? = 1 with § = sin~!(x). By definition
of sin™", we know that sin(f) =  and 6 is in -3, %]. We get

cos(0)? + 2% =

cos(#)? =

V/cos(0)2 = \/1 —z?
|cos(9)| = V1 — a2
cos(f) = £/ 1 — a2

)

To determine which sign is appropriate, recall that § = sinfl(x) is an angle in [—

cos(6) > 0. Hence
cos(sin ! (z)) = /1 — 22|,

iii. sin (cos™(z))
Solution. We use the Pythagorean identity cos(#)?+sin(#)? = 1 with 6 = cos~!(z). By definition

of cos™!, we know that cos(f) = x and 6 is in [0, 7]. We get
z? +sin(9)* =1
sin(f)? =1 — 2?

Vsin(0)? = V1 — a2

sin(f) = £v/1 — 22

To determine which sign is appropriate, recall that § = cos™!(z) is an angle in [0, 7], so sin(6) > 0.

Hence
sin(cos™!(z)) = V1 — 22|,




iv. sec (tan™! (4z))

Solution. We use the Pythagorean identity 1 + tan(f)? = sec(f)? with 6 = tan~! (4z). By
definition of tan™!, we know that tan(f) = 4z and 6 is in (—%,%). We get

2
sec(0)? =14 (4z)* =1 + 1622
Vsec(0)? = /1 + 1622

|sec(0)| = V14 1622

sec(f) = £v/1 + 1622

To determine which sign is appropriate, recall that § = tan~—!(z) is an angle in [—%, g], SO

sec(f) > 0. Hence
sec(tan™!(4z)) = /1 + 1622 |,

v. tan (cos™! (£))

Solution. We start by using the Pythagorean identity cos(6)? + sin()? = 1 with § = cos™! (%)
to find sin(f). By definition of cos™*, we know that cos(d) = £ and 6 is in [0, 7]. We get

(g)?+$m®2:1

24— 22
in(f)2=1—- " =
sin(6) 1 1

4 — 22

n(0)2 —
sin(6) 1
) V4 — x?
|sin(0)| = —
)
sin(f) = £
2
To determine which sign is appropriate, recall that § = cos™! (%) is an angle in [0, 7], so

sin(f) > 0. Hence sin(f) = 7“12*”32 and

an (eos™ (5)) = S5 =

T

2 /4 — 32

xT

NI

vi. csc (cot’1 (35—””))

Solution. We use the Pythagorean identity 1 + cot(6)? = csc(d)? with 6 = cot™ (32). By

definition of cot™!, we know that cot(f) = 3 and 6 is in (0, 7). We get

2 2 2
2
csc(0)2 =1+ 3z _1 92”25+ 92
5 25 25

25 + 922
2 = _—
v/ ese(6) 9%

V25 + 9z2

Jese(8)] = =



V25 4 92

csc(f) =+ z

To determine which sign is appropriate, recall that § = cot™! (%I) is an angle in (0,7), so
csc(f) > 0. Hence

cse (cot1 <3$>) _ V254922
) 5 i

3. Exponential and Logarithmic Functions:

(a) Evaluate the following.
i eln(75)—21n(5)

Solution.

(75 —2 In In( I3 75
eIn(75)-21n() _ ¢ (;>:572:.

ii. log1(32)

1

Solution. Recall that by definition of logarithms, log% (32) is the exponent to which the base 5

must be raised to obtain 32. Therefore |logs1(32) = 5|

iii. In(9e?) + In(v/9e) — In(27¢!/3)

Solution.
9¢21/9e e2el/?
2 _ 1/3y _ _ 241/2—1/3 13/6
In(9e*)+1In(v9e)—In(27¢*/°) = In < 5701/3 ) =In ( Ve ) =In (e ) =In (e ) =

b) Solve the following equations.
( g
i. 25171 — 4731

Solution.

5r — 1= —6x
11z =1

1
T=—|

11

ii. log,(z +5) —logy(z) =2
Solution.

log,(z +5) — logy(z) =2



log, (m—;—f)) =2

x+5:42
T
xr+5 =16z

15z =5

iii. e2* —3e* —10=0
Solution.
€2 — 3" —10=0

(e")* —3e* =10 =0
(e —5)(e®*+2)=0

e =5ore*=-2

x = In(5)

4. Inverse Functions: each function below is one-to-one. Find the inverse function.

(a) f(z) = (x+8)7/

Solution.
fly) ==
(y+8)7" ==
(we7)" =am
y+8=at"
y=a"T-38
fHa)=a""—8
3—2x
) J(@) =
Solution.
fly) =z
3—2y -
dy+7

3—2y=x(dy+7)
3—2y=daxy+ Tz



(¢) f(z) =5+ 2+

Solution.

(d) f(x) =1 — arcsin(z?)

Solution.

Solution.

dey+2y=3—-"Tzx

y(dr+2) =3 — Tz
3—Tz

T Az +2
3—Tx

T dr 42

Y

()

fly) ==

1 — arcsin(y®) = =
arcsin(y®) =1 -z
y® =sin(l — x)

y = vsin(l — )

fHx) = /sin(1 — x)




fly) ==
2y

w43

2Y = x(2Y +3)

2Y = x2Y + 3x

2Y — x2Y = 3z

2Y(1—z) =3z
3x




