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MATH 022 - Final Exam (New Material) - Practice Exam Solutions

Problem #1
a. You can only find the logarithm of positive values.
3x—-12>0
3x > 12
x >4

(4, )

b.  You can only find the logarithm of positive values.
x2-25>0
x%>25
x>5 x <=5
(=0, =5) U (5,)
c. You can only find the logarithm of positive values, and you can only take the square root of
values greater than or equal to zero.
5—Vx+3>0 and x+3=20
—Vx+3>-5 x> -3
VX+3<5
x+3<25
x <22

[-3,22)
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d. You can only find the logarithm of positive values, but exponential functions are always

positive.
1*>0
(=00, )
Problem #2
In terms of the common logarithm:
<log12) log5
log 8 log 3
Approximated to 3 decimal places:
1.079 0.699 1179
(0.903) 0477
Problem #3

In terms of the natural logarithm:

In5 . 1n14_1n5 In2 _ In5
nz Iz In2 Inl4d Inld

Approximated to 3 decimal places:

1.609

2639~ 0.610
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Problem #4

log2x =4
1010g2x = 10%
2x = 10,000

x = 5,000

3log,(9x) = —6
log,(9x) = -2

210g2(9x) =22

1
9X=§
o _ 1
*=%
1
* =36
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3(2%) = 24
2* =8
x =3
e.
1
e?* =e3
1
Ine?* =1Ine3
2y = 1
*=3
_ 1
*T6
Problem #5
a.
log;9-+logsx3 + logsy®
2 + 3logzx + 5logsy
b.

log x? — log (10y5\/;)
3
log x% — (log 10 + logy® + logﬂ)

3
logx? —log 10 — log y® — log z2

3
2logx —1-— 510gy—510gz
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In(x — 2)? — In(x? + 2)

2In(x —2) —In(x? + 2)

d.
1
6 —x\5
log, (yzzl")
1 6—x
glog4 (yzzl")
1 1
51084(6 —x)— 51084(3’2210)
1 1 2, 1 10
glog4(6 —-x) — glog4y +§log4z
1 2
§10g4(6 —x) — glog4y + 2log,z
Problem #6
a.

x5x*
10g4- < 3 >
X

26
log,x 3

log, v/ x26
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1 1
logx* +logy2 —log z#

1
x3y2
1

Z4

log (xi/é})

log

1
£ loga[(x +3)(x - 3)]

1
cloga (x* —9)

1
log, (x* — 9)5

logzm

In2*+In+v/x3 —Inx

3
In16 +Inx2 —Inx

3
16x2

X

In

3
In16x27t

1
In16x2

In16vx
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Problem #7

log[(2x + 1)(x — 3)] = log(4x + 2)
log(2x? — 5x — 3) = log(4x + 2)
1010g(2x2—5x—3) = 10log(4x+2)
2x2 —5x —3 =4x+2
2x2—9x—-5=0
2x+1)(x—-5)=0

X =—-= x=5

log,2x4x =5
log,8x% =5

210g28x2 =25

You can only find the logarithm of positive values, so x = 2 is the only solution.
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logs(x — 1)? = logs(2x + 3)

5logs (x-1)% _ glogs(2x+3)

(x—1)%?=2x+3

x2—2x+1=2x+3

x2—4x—-2=0

I S E 2 GO R O 1G))

2(1)
4++24 4+2V6
x = = =2+
2 2
x=2+\/€ x=2—\/6

You can only find the logarithm of positive values, so x = 2 + /6 is the only solution.

log,(x —1) —log,(x —8) =3

x—1

| =3
ngx—8

1 x—1
2 0825—g — 23

x—1_8
x—8

x—1=8(x—28)
x—1=8x—64
—7x = —63

x=9
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Problem #8

Ine®* =In3*1!
6x=(x—1)In3
6x=xIn3—-1In3
6x —xIn3=—-1In3

x(6—In3) =—1In3

_ In3
*= 6—1In3
C.
5x + 7 = 2x?

0=2x%2—-5x—7

0=02x=7)(x+1)
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Problem #9
Write in quadratic form:

()2 +4(*)-5=0

Use the substitution method:

Solve for u:

(u+s5u-1=0

u=-5 u=1
Solve for x:
u=e*
e*=-5 e*=1
Ine* =In1
x=0
Exponential functions are always positive, so e¥ = —5 has no solutions. The only solution is x = 0.
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Problem #10

Write in quadratic form:

(log, x)? + (log, x) —12 =0

Use the substitution method:
u =log, x

uw+u—-12=0

Solve for u:

(u+4)(u-3)=0

u=-4 u=3
Solve for x:
u =log, x
log, x = —4 log, x =3
zlogzx =24 zlogzx =23
X = i x =8
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Problem #11

2 < 16
log,2** < log,16
4x < 4
x<1

(=0, 1]

2logx > 1

1 >1
0gx > -

1
10%°8x > 102

x >V10
(\/E,oo)

Problem #12

a. Logistic - Initially, the function increases exponentially (it slopes upward more rapidly as
the y-values get higher). After a certain point, the data levels out. This type of data is
modeled with a logistic function.

b. Exponential decay - The data decreases exponentially (it slopes downward rapidly when
the y-values are high, and it slopes downward more gradually as the y-values get lower),
which means it can be represented by an exponential decay model.

c. Exponential growth - The data increases exponentially (it slopes upward more rapidly as
the y-values get higher), which means it can be represented by an exponential growth
model.

d. Logarithmic - The data increases at a decreasing rate (it levels out as the x-values get
higher). This type of data is modeled with a logarithmic function.
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Problem #13

Linear - Each time x increases by 1, y decreases by 6. This is a constant rate of change,
modeled by a linear function.

Exponential decay - Each time x increases by 5, y decreases by less than it did the
previous time. The data decreases exponentially (it slopes downward rapidly when the y-
values are high, and it slopes downward more gradually as the y-values get lower), which
means it can be represented by an exponential decay model.

Logarithmic - Each time x increases by 500, y increases by less than it did the previous
time. The data increases at a decreasing rate (it levels out as the x-values get higher). This
type of data is modeled with a logarithmic function.

Logistic - At first, each time x increases by 5, y increases by more than it did the previous
time. After a certain point, as x continues to increase by 5, y increases by less than it did the
previous time.

Initially, the function increases exponentially (it slopes upward more rapidly as the y-values
get higher). After a certain point, the data levels out. This type of data is modeled with a
logistic function.

Exponential growth - Each time x increases by 0.1, y increases by more than it did the
previous time. The data increases exponentially (it slopes upward more rapidly as the y-
values get higher), which means it can be represented by an exponential growth model.

Problem #14

a.

Logarithmic - The first hour of training per week would significantly increase the runner’s
speed. However, as the runner gets in better shape, each additional hour would make less of
a difference on the speed.

The data increases at a decreasing rate (it levels out as the x-values get higher). This type of
data is modeled with a logarithmic function.

Exponential - If the birthrate remains constant, each person is having the same number of
children, on average. Each year, the population is multiplied by the same value.

As the population grows, the number being multiplied becomes larger, causing the
population to grow more quickly. This can be modeled by an exponential function.

Logistic - At first, the virus would spread more rapidly as more people become infected (for
example, say each infected person comes into contact with 10 people, and each of those 10
people come into contact with 10 more people...) After a certain point, as more people gain
immunity to the virus, it would start to spread more slowly.

Initially, the function is increasing exponentially. After a certain point, the data levels out.
This type of data is modeled with a logistic function.
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