
Review for Math 121 Final:

Question 1:

Simplify:

a) log(1,000,000)

b) log( )1
10

c) 𝑙𝑜𝑔
2
16

d) 𝑙𝑜𝑔
7
49

e) 𝑙𝑜𝑔
2
( 1

16 )

-base-base10y==>b=x]
--b

Logb(X) inverses

= 6 =10
=
1,000,000

=10
=1

=- 10

=4 E 2
2
= 16

=2 =12 =49

-4
==o

=-4*2 2



Question 1, cont’

f) 𝑙𝑜𝑔
9
1

g) 𝑙𝑜𝑔
2
24 − 𝑙𝑜𝑔

2
3

h) 𝑙𝑛(𝑒3)

i) 𝑙𝑜𝑔(4) +  𝑙𝑜𝑔(25)

Question 2:
Expand the following expressions

a) 𝑙𝑛(𝑚2𝑛5 𝑝)

b) 𝑙𝑜𝑔( 7𝑥4

3 𝑦
)

logp(X)+logp(Y)
=10gb (xY) log(x) -109nY'ogo()

=> =qi =1

Il

log2(*) =log2(8) => =2=8

=>

=log (4.23)
=log(100=x

-

nlogpx9
in (inc) + (n(ns) +1n (p) =2 In(m) +sIn(n)

+ (n(p)

log"(<n") - log(y) =log(7) +log(x")- log(y"s)
=log(7) +4 log(x)- log(y)



Question 3:

Solve the following logarithmic equations for x:
a) 𝑙𝑜𝑔(𝑥) +  𝑙𝑜𝑔(𝑥 + 21) =  2

b) = 2𝑙𝑜𝑔
𝑥
9

c) 𝑙𝑜𝑔
3
𝑥 = 4

N

log(x(x+21) =2 =log(x2+2(x) =2
=>(plog(2+2(x)

=10 =x2+2(x =100 =3
x2+21x - 100 =0

=(x+25)(x-4) =04s
N domain

log =x =9 =x2=x=33

↓

3logn=3"



Question 4
For the polynomial below, state the zeros and their multiplicities. Find the
y-intercept, end behavior and sketch a graph.

𝑦 = (𝑥2 − 9)(𝑥 + 1)(𝑥 − 2)2

-

=(x+3)(x-3)(x+1)(x-2)
factor-
-

so the zeros are:- 3, 3, -1, 2

~ multiplicities:** II
2

- y-int =(02-9)(0+1)(0-2)2
=

(-a)(1)(-2)2 =-9.4 =

- 36

- end behavior:degree =1+1 +1+2 =5 odd
leadingcoefficient=1 > 0

so as x+0o, yt oo
as+

-00,y+ -00

e



Question 5:
For the rational functions below:
State any x-intercepts, y-intercepts, vertical asymptotes, horizontal
asymptotes, “holes” (in point form). And then sketch a graph for the given
function.

a) 𝑦 = 𝑥2+5𝑥+6

𝑥2−9

letitbe a rational
factor · degreeof f=degree ofg

excefs.
- icehe

3
=>HAo y =leadingcoeffiop

of bottom
zerosof top: -3, -2E ·degreef <degree g
H
zeros of bottom:-3, 3 3 =>

4A&y =c
- Holess): x= -3 (zero of both)

·

dey f>
deg g

->
-

V.A.(s):x
=3 roof bottomonly)

no HA

-intss):
x= -2 arooftop only (

y-int= 02+5.0+6 --=
-a

=

-02-9

HA:y =1 M

We know that leftof theVA,
the graphis below the HA
because there is

E
-> y=1

anx-int.

artMapt,suits-----theHA b/c there



b) 𝑦 = 𝑥2+4

(𝑥−4)2 ~
can't factor (top

has no roots in R)

Hole(s):none

E
zeros of top:none 3 =>vA(S):x=4
zeros of bottom:4

x-intis):none

y-int===i
HH & y =1

n

I!
I

I

............. -......y = (
I

↳

I

I

i
S4



Question 6:

Consider the function: 𝑓(𝑥) = 3𝑥+4 − 2

a) Give the  domain of f

b) State the y-intercept (if any) in point form.

c) state the horizontal asymptote (if any)

d) State the vertical asymptote (if any).

e) Give the range of f.

f) Sketch the graph of f.

~

Basefn:-
R

3044 -2 =34 -2 =81- 2 =79 (a)
3x
+4
- 2

Base
fundingas HA@ y=0 - =-2

-

shiftdown 2.

none

iam↓



Question 7:
Solve the following equations:

a) 2𝑥+3 =  1
4

b) 3𝑥+7 = 81

c) 5𝑥+2 = 3

d) 2 · 3𝑥+1 = 18

k(cy2=5 =4

Elog(**) =10g,(i) E-2 =x+3=-2 =x
=-5

bli"=(32)=9=81

109,(3x
+ l0g,(81)Ex =x+7 =4-3

log,(5x) =log,(3) =x+2=log, (3)t(3)-2

↓

zx*=I =9

log,(3* = log,197
H

x+1 =2

A

y



Question 8:
Evaluate:

𝑠𝑖𝑛( 7π
6 )

𝑐𝑜𝑠( 7π
6 )

tan( )4π
3

Question 9.
What is the domain and range for sin(x)?

What is the domain and range for tan(x)?

⑧
⑰

E

...
I E
R [-1,1]

I-
where

SSLER/C* trk mis 3
anintegen

=R7S+h/hEx3
-... multiple equiv, ways

to write it.

justremember tan(x)
=Y so

tanxundefined when cosx
=0.

cosx =0 (Ex
=

+πk,kEk

where
So domain (tan) =alatk, n+K





Question 10

a) 𝑐𝑜𝑠−1(1)

b) 𝑠𝑖𝑛−1(− 1
2 )

𝑐) 𝑐𝑜𝑠−1(𝑐𝑜𝑠(2. 5))

d) 𝑠𝑖𝑛−1(𝑠𝑖𝑛( 5π
6 ))

e)  𝑡𝑎𝑛(𝑠𝑖𝑛−1(1/4))

f) 𝑠𝑖𝑛(𝑐𝑜𝑠−1(5/13))

·

C
0 =2.5

=I=3.1415.--

so since 2.Strange (cos(

Grange(sin) since

it.
letsin(4) =0 -

then sint-i ,
I tan(sin"(ill

42=12+b2=(5=b ⑮S tan"O

"
let cos"(9/13) =0
then cost =S/B

13 132=5+a sin(cos" (il)
12 ↓

169-25 =a Sin &"
IO ↓

S 144 =a2
H -a=12



Question 11

What is the domain and range for 𝑠𝑖𝑛−1(𝑥)?

What is the domain and range for 𝑐𝑜𝑠−1(𝑥)?

Question 12
and then find the value of the other five trig𝑠𝑖𝑛(θ) =  2/3 𝑐𝑜𝑠(θ) < 0

functions

𝑠𝑖𝑛(θ) =  2/3

cos( ) =θ

tan( ) =θ

csc( ) =θ

sec( ) =θ

cot( ) =θ

I ↓

[-1,B S-,]

S
2-1,1380,4]

- -

QIorI QI orQI

sin, CSC >0
->I =cos,sel

tan,not O

-sin28+cos2=1 =(5)+188=
3 =>cos28=1-

=is0 =5/3-

25 tant===Es
3/2 CaCO=sint
- 3/55
-

5/2



Question 13
For each function give:
a) amplitude
b) midline
c) max value
d) min value
e) period

i) f(x) = 7sin(6π 𝑥) − 1

ii) g(x)= 3cos(2x) + 4

Asin(w(x-b))
+m

a) 7

b) y
=

- 1

a) - 1 +7 =b

d) - 1 - 7 =- 8

e) E
==

a) 3

b) y
=4

c) 4 +3 =3

d) 4 - 3=1

e)2* =2 =π



Question 14
Solve 2sin(3x) + 1 = 0
a) Give the general solution
b) Give the solutions for x which which lie between [0,2π)

2sin(3x) +1 =0
=2sin (3x)=- 1 =sin(3x)

= -

so

3x = +2πk

3x =
1+2πk

ab

the =5+2ih)
x =( +2x)
idsolus on 20,2i) we need tofigure out

what

values we can plugin for k. It helps to rewrite:

x= +2.8 =(πk,x =

+2k.6 =xk
18

and note2x= 3
Then

d d Ens too big⑮ kPk
=1 k=2⑰

↳,, ,,
-

<O



Question 15
Solve the following triangle:
A = 60 degrees, B = 20 degrees, c = 2. Write down the exact values for C,
a and b.

Question 16
Given a triangle with A = 60 degrees, b = 10, c= 4. Find the exact value of a

=180-60-20
=100° ~C=100

2

A
=G0

L

sine-00⑧2sin60a= sin100
B=20 sonot

2 ↳ 2sin20
-- -> b= -
sin 100

sin20 sin 100

a
=b2+c-2bc cost

H 10
=

16+100 - 2(4)(10) cos200 =>

200 =116-80.
2

=116-40 ↳
=

74



Question 17

For the above function: state the zeroes and their multiplicities. State the
y-intercept. And then give a possible formula for the function.

mult 3 mult2

↓ ↓
↓

mult1

⑧ ⑧

wrosmulti
so the factors of the polynomial are
(x+1),(x -2)2,(x-3)

3(x+3(-26-3Let f(x) =A(x+1)(x-2)2x-3)
we know

- 1 =f(0) =A.(I).(-2)2.(-3) = -12A

=>A =t
12


