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Review — CHAPTER 7/8 Questions

7.1/7.2 — Transformations of Exponential Functions

1. Match the following exponential equation with the corresponding graph.

A)y = 47(+2) B) y = —4**2 C)y=—4"+2 D)y=4"*+2

a) D ) B

s

2=

3=
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2. For each of the following exponential functions, determine each of the following
characteristics.

a)f(x)=—-6(3*)+2

i) Domain: _ XER- i) Range: 1\44'2—
iii) Horizontal Asymptote: Ef.’.

iv) X — intercept v)y— intercepto
0:-0(3")+2 Yz - (37) +2
-2 = -6 (3)" Y= - (1) t2

1.2 X% .

z° 2 \j— -0042
33" g =4

< o-l=% G (0‘“'{')

@ (’l[())

b) F) =2(2)

i) Domain: (222 ) iy Range: C0F=)
iii) Horizontal Asymptote: H =0

iv) X — intercept v) y — intercept

& L\ X . 119
0=2(3) y=2(3)
= 2(1

0+ (4 )" 3 2( )

0 olugen @ (02)

N X-inter cept
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3. Sketch the graph of the following functions.
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4. Using the information below, write the equation for each transformation in the form of
y =a(c)?*M + k

b o
a) f(x) = G) is stretched vertically by a factor of 3, reflected over the y — axis,
translated 4 units left and 3 units down.

~(x44)

Y=3(3) =z

b) g(x) = 3% is horizontally stretched by a factor of % reflected in the x — axis and
translated 7 units up.

H: -(3)2%+ :}

c)j(x) =2*andy = —4j(2(x—-3)) +5

B -H2) s
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7.3 — Solving Exponential Equations

1. Solve the following equations.

a) xz = 16 b) 82’?'1 = 64
X 4 3(2%+1)
2=2 2 z ZU
. B
R S 3(2x+l) =0
X = iﬁ -
bx+3 =0
X=1t2 (_g}__'— 2
L ©
X = [(Q_
)= o 25 =250
-1(X-2) z -
i 204
4 ( ) = (Dl'" 5 % 125
2 %-2 b -9
=9 5 53
s =2(x-2)= b oL T D
=l 2% -2
2%+ 2 g = =
"2 -2 X=0
027" ()" =ser
3(xt2) -1(3-bx) -1(3%-2) 2(Xtd)
* 30u) = -A(3-0Y) % diawads alped
3kt b = -3 ¢loX -3X+2 =2X+&
if%; 5%
3 il il
-5 -5

B X=-fs
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h) 3%*(3) = 27%*

Date:

[ 25%= (128°)(2%)

3(2)-3 X-
= 2%
*h:i\ X 2 - (27)(2°)
~ X- It X
. =9
- 4%t =X
1= 2% Xl = FRAX
5 —E—— ...:—L:. a—_x'
=+ 7
Iz =x 3= X
)2*243=5 " %)x—3_ _y
> 2 ~{e-8)
- Kk2=1 -(x-3)
=9
s -(x-3)=0
-Y+3:=0
e T 3

2. A city has 67 000 people. The population decreases by 5% each year. The situation
can be represented by the equation P = 67 000(0.95)", where P is the population of the
city and n is the number of years. Determine the population of the city in 5 years and 3

months.
p-?

N:5.25 Years

P+ (2000 (045)°*
P: 51122 . 3
The population s approyimakey 511%3 people.
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8.1 — Understanding Logarithms

1. Evaluate each of the following

a) logg 64 &5 5 (”le'- b) log 1000 lO: + 1000
ek y:-logset  3%-% let y:10gi01000 10" 10’
c) log; 81 5?; &l; d)log,1 }t l
let J:log,®1 373 ket y=10g31 y-0
e) log, 2 ‘P’ 2 f)log 0.01 IDS = 0,0}
| -
o ylgy 272 e Y=logo0-0t 10+ 10
2y-1 ¥ -
2 2
Y=l
2. Rewrite each expression in logarithmic form.
a) 3° = 243 b) 16% - 8) 27%= 025 d)5" =n+4
104, [7)}3) "5 |0glu ()= 2LI— |0q2 (0:25) =-2 \%50\*4) -

3. Rewrite each expression in exponential form.

a)log,64=3

4 <t

b) log, 8 = %
32

4%

c) log 10 000 = 4

lO+ = |0 000

d)loge(x —2) =y

0 X2
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4. Estimate each of the following. Round your final answer to the nearest tenth.

a) log; 30
ld' H=IDQ350
’ We know
33 2.2} Esfimate 109,30 = 3.
3% b
b) log< 80
et 5"0@530
We know
Y . Estimale logs®0 = 2.3
58 5°25 5
3
5 =125
c) log25
et Y- log2S
y we know
10 =25 "
0= Echimal  log2s = |-

\0" > 100
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8.2 — Transformations of Logarithmic Functions

1. For each of the following logarithmic functions, answer each of the following
guestions.

a)y =logzx

i) Complete the following table of values.

X 3 A 2%
y 1 2 3
i) Domain: X >0 Range: gélP—

b) y = logs(x — 2)

i) Complete the following table of values.

X 3 2% 27
y 1 2 3

ly Domain; _ (259=) Range: (-2
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2. Sketch the graph of the following logarithmic functions.

a)y=—log,x+2 b)y =logs(x—2)+7
X0 X:2
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¢)y = 4logs(2x) + 1 | d)y = log; (2(x - 5))
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3. For each of the following logarithmic functions, determine each of the following
characteristics. .

a)y = 3log,(2(x — 4))
i) Domain: X >'+ ii) Range: % s

iii) Vertical Asymptote: K~ 4

iv) X — intercept v) y — intercept
b: 5'0‘32(:(*43) U= 3109 (2(0-4)
0+ l0g, (2(x-4)) Y™ 3009, (8)

. fot possiple
2= 2(%4) 2 ne 5..';“-\- ;
|=2(x-4)

5% k=d

b) y = log G (x— 10))

i) Domain: __ X>10 i) Range: UGIP-

iii) Vertical Asymptote: XK= (D

iv) x — intercept v) y — intercept
0~ log(32 (x-10)) Y= 109 (4.(0-10)
10" 4 (%-1) §+10g (4. (-0))
= 4 (x10) y> 109 (2)
_— not  possible
=X 6 (2w R R
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c)y =logy(x + 4)
i) Domain: X>-4

iii) Vertical Asymptote: K%~ i

iv) X — intercept

0= 109y (%+4)

£ x+4
= X+4
“H %

G (-3,0)

d)y =logs(—(x—1)) +2

i) Domain: X< I

iii) Vertical Asymptote: K> ‘

iv) X — intercept

0: ‘%b (- (x-1))+2

o ICgb (—(X'D)
=2

p = ~(XA)

L

= Y+ |
1L

X= | 3L

. 35
X s Cilie

Date:

i) Range: ﬂ el

V) y — intercept

3= \0%4 (o44)
Y=logy't

y |
@ (o)

i) Range: Llﬂil

V) y — intercept

Y=109u (- (0-1) 42

p ()42

let X =109 (1)

0" =)
X=0

)= 0+2

5= ? G (012)
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8.3 — Laws of Logarithms

1. Expand each logarithmic expression.

aylog:(22) = 1043 X"+ 1094 Y - 109, Z
= 2109, % +1092Y - 10932

o) loga(72) = 10g5% + 109 (Y2’
= 10gax + £ (logy + 042)
= 1093x + 3lo0gy + 3 1092

c) logs(xyz)® = 3\035 (xyz)

> Hogsx + 10gsu + 10452)
= 3logs X + 3l0gsY + 310952

d) log,(xy¥z) = loq) X 4 loq 1.5 t 'ogzﬁ
> 10g, % 4 l0g,4+ 3log,2

2. Using the laws of logarithms, simplify the expressions below, then evaluate each
expression.

a) 3logg 4 +logg 4 +logg 2 b)210g24+10g25 log, 10
= 1098 (4.4-2) -109, (4£:2)

-(09y 512 -l0g, &

= 2 = i

c) logs(25v5) d)>log9 —log3

- 19525 + 310955 - log (2)

> 24 3(1) > logy |

> 8 =0

2
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8.4 — Logarithmic and Exponential Equations

1. Solve the following equations.
a) log,(3 — 2x) —log,(2 — x) =log, 3

I0ge (22} - 109, 3

2
2%
3-2% = 3(2-W
3-2X =le-3x

X7 3
exfraneovs

= 1o Solvkon

b) log,(x?*+ 1) —log, 6 =log, 5

(1) g

c) log, x + log,(x — 2) =log,(9 — 2x)

109, ( X(x-2))- 109, (3-2x)

W¥-2) =92

X-2% =9 -2¥X

X*-9=0
(X43)(¥x-3)-=0

)% ) X =3
extvanews

d) 2log(3 — x) =log4 + log(6 — x)

l09(3-%)" = 1og (#{L-¥)

(3% = 4%
A-LX X = 211X

X*-2x -15-0
(y-3)(x43)=0

X¥5: X==3

L¥4yaneovs
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2. Solve the following equations.

a) log, x +log,(x —7) =3

I%L(X(X”:\’)) =3

2"« X(x-1)
R X-FX

0= X-Fx-%
0:(X-R)(X+1)

X=8 , K://l

Lty anews

Date:

b) log, x = 3 —log,(x + 2)
10g, % + 109, (x42) =3

0g, (x(x+2)) =3

3
2 = x(X42)

L = x*42)
0= x*4+2%x-R
0= (x+4)(x-2)

c)log,(2 — 2x) +log,(1—x) =5

lod, ((2-2x)(1-v)) = 5

2 (2-29) (1-v)
32 2 2X-2x t 2%t
0= 2x’-4x -30

D= 2{% 2% =15)
0=2(x-5)(x+2)

V51 K=-3

¥ivaheos

d) log,(x — 6) = 3 —log,(x — 4)
|09, (x-b) + 109, (X-4)>3
log, ((x-)(x-+)) - 3

2- (x-) (Xx~+)
R = x2- 1oy + 24
D= X'-loy +lb
0= (x-%)(x2)

X=% | X772
‘ i/{x’rvaneous
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3. Solve the following equations.

a)9* =51

log?”™ = logS)

Xlog? - logs
s 10943

1099
X= 1.339

Date:

b) 47+3 = 260
l0€3”r“3= log 20
(%+3)log 3} = log 200

Xlog4 +3logy = (09260
X logy = 109260 -3log
X = 1092b0-3|og4

Xz 1.01

log 4}

c) 43 = 114~
g™ - o™
(%3)109% = (4-X)logl

Xlog 4 -3l0qt = tHogh ~xlog i
¥logy + wlogll = dlogl +3loy
X(log 4 logit) = 4{ogll +3l0q

¥ = 4log\ ¥3leqth

—

log# +log Il
= 3434
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—
l0g 2" - 095
(Nlog2 = (x+)(ogs
X092 - xlog54 1095
Xlog2 - xlog5 - log 5
X(log2 - log5) - 1095
X= 1095
log2 -095
Y= -1.350

Date:

e) 2(5%) = 4%1

log (2-5%) - logt™”

1092 + xlog5 = (XD log
092 + xlog5 = Xlog4 - logt
Xlog5-xlogi = ~1oqt -og2
K(1ogs - logd) = ~logt - leg 2

X> ~[09%-l0g 2

\og5- 1094
=435
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4. The formula 4 = A,e %2t represents the rate at which a radioactive substance
deteriorates where A4, is the initial value, A is the final value and t is time, in years.

a) If the initial value of the substance is 80 grams, determine how much substance

remains after 3 years. -0,2.4&
A, - 80 A-A-.€
. ~0.2(
%3 A:(go)(eoz.a))
A:? -0
: A:=R0e
A = 43.905

There will be 43.905 grams .

b) How much time is needed for the substance to reduce to half of its original size?

—L:? A’Aoe-o. ;
Ao’go 4|'0 = %0 e-:?'

-02
A= 40 =€

An('k) vﬂn{fmt
() = - 02t (Ane)
An('2) = 02 £

An('h) | ¢

-D,‘l
340k -+t

T will Aake 340L Years
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5. If you invest $2500 at 11.25% compounded quarterly, how long will it take for the
investment to double? Use the compound interest formula A = P (1 + E)

A" 5000 A _ P(l r nt P = initial value
P = 2500 . + '\) A = final value
= 01125 4t n = # of times the interest
5 + (2500 gLl is compounded in one year
¥-0-1125 5000 ( S )(‘ T 4 r = interest rate, as a
< decimal
" 4 t = time, in years

2= (1028125)

Iogl = log(l.OZ&I ).5)‘|ch

1092 = (4t)log(1-02R125)

l0g2 e
4og)- 028125

(424-% > ’t

T4 will fake L-24% \yzotvsh doukle the mohey
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6. The magnitude formula of Richter, M, of an earthquake is M = logAi where A is the
0
recorded amplitude of ground movement and 4, is the reference amplitude.

In 2012, on February 1, a location on the Manitoba and Saskatchewan border sustained
a magnitude 3.3 earthquake. One of the largest earthquakes in Manitoba's history. |

In 2010, Haiti was the center of a 7.0 magnitude earthquake.

How many times stronger was the Earthquake in Haiti compared to the Manitoba

earthquake?
2012 Manidoba 2010 ek
A
-log [ £
f log () M-8 (&)
33'\0(5(—&) 1-0=l09(%0)
il Ao 3.0 A
0 % 0 A
(0o A (6 As > A
Compave i 0" ° (5
Maniboa 0 ()
30
= 10
E)E'-'a
1.0-3%-3
=10
. \03-"}
*5011.%32

The Earthquake in Mai wag 50N -BF2 Hmeg

Kionger Mon the one in Mavitoba-
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7. The pH of a solution is defined by the pH = —log(H™) where H*is the concentration
of hydrogen ions in moles per litre (mol/L).

a) Lactic acidosis is a disease characterized by excess lactate and a blood pH of less
than 7.35. A person severely affected by this disease has a blood pH of 7.1.

Determine the concentration of hydrogen in that person's blood.
p = - log (K"
11 - g (¥
-3 = log (k")

=¥
o - H 1A% moL /L s

b) A rain is said to be acidic if it has a pH less than 5.3. In some places in Ontario, rain
can have a pH of 4.5.

How many more times is a rain with a pH of 4.5 more acidic than a normal rain at a pH

of 5.3?
ok 45 ph 53 e = 8 0
- k53
5 - ~1og (WY 53 -log ") e
-4.5 > 10g(H") -5.3 = log(K*) 1052
lo'"'-5= H"' \0'5‘5: H+ " lo-~lr.5-(—s-?.)
= Ioo'%

: (2310 Hhmes moe qcidic

c) Michelle's conditioner is 100 times more acidic than her shampoo. If the pH of are
shampoo is 6.2, what is the pH of the conditioner?

Shampoo Condioner Compare: He |\
02+ 104 (K bk = —log( H*) H's
3.5 M(H*) -pht > log(H') 19:: = 100
02 -pH ik
(00 = H: \OP - #} I[:.?,H_(-o-z)= -
™ L
- pht 1.2 =2

4.2= pH



