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W1 -6.1/6.2 — Intro to Logarithms and Review of Exponentials

SaLUTIONS

1) Sketch a graph of each function. Then, sketch a graph of the inverse of each function. Label each graph with

its equation.
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2) Match each equation to its corresponding graph.
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3) An influenza virus is spreading according to the function N = 10(2)¢, where N is the number of people
infected and t is the time, in days.

‘How many people have the virus at each time?

i) initially, whent = 0 ii) after 1 day
1
= (a(3)
N = (0 .
= 30
iii) after 2 days iv) after 3 days K
Nz Loyt N = (oY

4o =k0

= £ [oq®
b) After how many days will 40960 people be infected?  Yaq¢y = (0 (;.)t 2 lojqo% 03

Hoq¢ = gt t- 'E_ﬁﬂ
t 1033-
R (B (03‘1 ‘
" t=12 o(ou\))s

4) Rewrite each equation in logarithmic form

43 = 64 b) 128 = 27 )52 = %

|y, 6= S ooy 0% =7 o9 (3) = -2

2
d)(3) =025 e) 6% =y £) 105 = 100 000

‘63&03"559\ loay ="K lc‘xﬁo\OOOO@ =5



5) Evaluate each logarithm

a) log, 64

= ‘@‘33_(&6)
6

6) Evaluate each common logarithm

a) log 1000
z log(\03>
=3
d) log 0.001
= [o((6”)
=73

7) Rewrite in exponential form

a)log,49 = 2
7" =49
d)w =log, z

e

b) log; 27
. (053(53>
=3

e) logs 125

= \055(‘53>
>3

e)log10~*

= -4

b) 5 = log, 32
)° -2
e)log, 8 =3

2 =%

aos, ()

= ‘033(9:&)
= -2

f) log, 1024
o (@3;_(3\6>
= (0O

¢)log1
= lagy (1a%)
= O

f)log 1 000 000

b 103(‘06)
=G

¢) log 10 000 = 4
qu = (0ooO

f)—2 =log(3:)
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'O Z —

(\]@



ANSWER KEY

| _"— 0= y=logx

T Aﬁ HH ._=;y=log4x

3

2)CABD

3)a)i) 10ii) 20 iii) 40 iv) 80 b) 12 days

4)a) log, 64 = 3 b)log, 128 =7 c)logs (%) = -2 d) log% 0.25=2 e)loggy =x
f)log,, 100 000 = 5 g) logs (%) =-3

5)a)6 b)3 c)-2 d)-3 e)3 f)10

6)a)3 b)-1 c)0 d)-3 e)-4 f)6

2)72 =49 b)2° =32 ¢)10* =10 000 d)b¥ =z e)23=8 f)1072 = —



« W2 -6.4 - Power Law of Logarithms E
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1) Evaluate.
1
a) log, 163 b) log, 82 ¢)log100~* d) log 0.1z

£ 2 (0. (3") *logutl = Y ay(l0)
= 34) = loayy(4) < -4(2) }
=l - 3 < - - %(“)
e) log, V8 f) log, (Y/81)° = *;\
=L log (2) = logys (3l 3
- (033(4[\
A i("ﬁ) — lc)%g(gu)
2 - Q)
A =

2) Solve for t to two decimal places.

R

a) 10 = 4¢ b) 5t = 250 c)2 =1.08¢ d) 500 = 100(1.06)*
; : 2 _ <
o =
loa\® = lfﬁg—s/ =t l'nﬂr—” ’O%‘ <G 2 &
T log 5 logs
|<‘J<_} I 3 ' 6

< le - {7,5700 {QSN
€=l £=3.93 | £z 160

3) An investment earns 7% interest, compounded annually. The amount, A, that the investment is worth as a
function of time, t, in years, is given by A(t) = 500(1.07)¢.

a) Use the equation to determine the value of the investment after 4 years.
T|
A(q) = 50 (1.07)
= §655.90

b) How long will it take for the investment to double in value?

1000 = 500 (.07

_t
3= 1,97
lr)ff}m»?'} A}

s T

g
t - (053 YeasS



4) Use the change of base formula to evaluate each of the following. Round to 3 decimal places.

a)log; 23 .- b)logg 20 c) —log,, 4 d) log: 30
= logd> - (0930 loaf ~ o>
log> (596 T oon . '%'(T"
g ‘ o9 (o3 5)
> 2.5 . . |
\u(s_')c- ,’ _0065% = _L_(.qo—7
5) Write each as a single logarithm
log8 log 17 log@) log(x+1)
3 iogs b) Togs ) e ey
= |oc55%

a7 sle(s)

6)a) Evaluate log, 8% without using the power law of logarithms.

z \oﬁf‘_o(m—\)

b) Evaluate the same expression by applying the power law of logarithms.
E)
i = g : \631(.1 )
= 5(3)

¢) Which method do you prefer?

(@Y

GASINIErS WL\ wa
7) Solve for x, correct to 3 decimal places.
a)2 = log 3* b) 100 = 10log 1000* c) 4 = log; 15*

d=U- \033 O = |03|0001

¥
B

g 10 = X l03\°°<3 3| = I5%

1’:-_.\)[") :,X 1O L ﬂ( ’Oﬁgl Z [%'6%
L (oglecs J looy! = ﬂbfc@(é
X = L(-(ﬂl _ - ﬁﬂ.&’

X - 303’33 x= o 5

ANSWER KEY Y =602
)12 b) 3 ¢) -8 d)—% e)% f) 8 2)a) 1.66 b)3.43 ¢)9.01 d) 27.62

3)a) $655.40 b) 10.2 years
4)a) 2.854 b) 1.672 ¢) -0-558 d)-4.907  5)a) logs 8 b)logs 17 <) logz (5) d) 10g(s—py(x + 1)
3
6)a) 15 b) 15 c) answers will vary

7)a) 4.192 b) 3.333 c) 1.623
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1) Simplify using laws of logarithms and then evaluate.

a)log9 +log6 b)log48 — log 6

- vé) Y

- loay(1 - log (%)
= ‘03(%)

= Oqu%

2) Simplify each algebraic expression.

a)logx + logy + log(2z) b) log, a + log,(3b) — log, (2c)

= log(axy?) = log, (.__)%_9

3) Evaluate using the product law of logarithms.

a) log, 18 + logg 2 b) log 40 + log 2.5
= loay, (43) = loa40xa.s)
= loﬁé(gé) = (o:a}(loo)
E (U% 36 =2
995
=
4) Evaluate using the quotient law of logarithms.

a) log; 54 — logs 2 b) log 50 000 — log 5
=9 (%) = log (282
:[Oj_ﬂ,(ﬁﬂf’) = 103 ((ngc)>
= ; = (—f

fsscscense?®

SALUTIONS

c)log; 7 +log; 3

= '0?) 3(7x3)
= [(Jg]%{;f-‘)
= {Qétﬁﬂ
fmj!"":)
= 277
c)2logm + 3logn —4logy

c) log,, 8 +logy; 2 + log,, 9

= lony; (¢ 3x4)
;|§5auu%)

c)log, 320 — log, 5

= logq (2°)
A "’3{{(6 “{)
= 3



5) Evaluate, using the laws of logarithms

a)3logis2 + 2log 6 8 —logye 2 b) log 20 + log 2 + = log 125

‘o.'j(aoxaq r l0303‘5 )

]ec:)l6< )4 leq, (8 ) - -logy, @)
= (03(40){-105(6)

= [043\‘(%)+ {Gﬁlg(ém - (Ojbc [2)

= loq (Ho+5)
= lc‘fﬁlg C*SQ} ) -
~ g\ - (Ocj (Lod )
} 2 2.30)
6) Write as a sum or difference of logarithms. Simplify, if possible.
a) log, (cd) b) logs (=) o) log(uv?) d) log (%) e) log, 10

= loan, (O (o@) 2 Jog(m)-loagn)  * o U)*‘w} Vi) - a*lnjlb"’)-(oj(f-’) :!Lﬁg(;y 5)

- _1_ + lo‘jj (‘9)
7) Simplify by
log( ) ’031 Oﬁ/}( b) log vk + log(\/—)3 + log Vk?
1 3 e,
,031 1037( = {dS ) )4 ( (k 3)
2
-2 % .
)IOSX - Elajk%_’“’jh ¢ ’/e'j/ﬂ
:'z‘fajkfd,{djkl“ (OJK
® 2 logk
c) log(x? — 4) —log(x — 2) d) log(x? — x — 6) — log(2x — 6)
s | A 4
= IO?) ( /vr,\ - z {93 ('%-’—}c':——)
ey [ 2] oyttt
: (ej{fr-: *) ,oj(ﬂua.
ANSWER KEY
v log54 = 1.732 b)log8 = 0.903 c)log;21 = 2.771 2)a) log(2xyz) b)log, () clog (’“ L )
2a)2 b)2 ¢)2 4)a)3 b)4 c)3 5)a) 2 b) 2.301

6)a) log7 c+ log7 d b)logzm —logsn c)logu+ 3logv d)loga + %logb —2logc e)1+1log,5
71a) 2logx b)Zlogk c)log(x +2) d)log (2



W4 - 7.1/7.2 - Solving Exponential Equations
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1) Write each expression with base 2.
a) 4° b) 8° ) (%)2 d) 14
A - (3
= () = () 3 ? 7 =14 logft
- QD\ - ao‘ X = |°3'.LH = :’1 - 1f

-G
.2 X - hgw
2) Write each expression as a power of 4. : ’Qj =
a) (V16)’ b) V16 | % e o) V6ax(Y/128)°
= I/ | ¥ = j"".:‘ W'® K P 2/y
- ‘(5 =if : J( _1,5;(_4-3:35; = 4" % 23
Y . 3 _ f13\ 2\ Y
_ {03 | J = 2 ()
AP fead HP
cy x=% AA'KCRY, L(:,“/g
=4 / 3
- = q /g

3) Solve each equation
a) 24x — AX+3 b) 3w+1 = gw-1 c) 43x — 8x—3 d) 1252y—1 = 25y+4-

LKAV EE 3 ) 22 93 e 2Pul
%’l - (D;:rw)*é 31*“@ - ?}a{u'é () - V\) (g ))J :(61)

NN " p
' 2 Qw2 | bu-3 = y+3
Uy = 2x+6 W*_‘ ._._?f’ G = 3x- T J

22 T et e

4) Consider the equation 10%* = 100%¥~5

a) Solve this equation by expressing both sides as powers of a common base.

'Oa'x ) ({01329( -<

0 = Sloc
-10 -
'ng: !Sq'x ! >

3«=%~‘OJ/ @

b) Solve the same equation by taking the common logarithm of both sides.
I _ ) :,_X_S
{03(0 ~ 'ugl(}@ R o ,_39(
leo /
Ay loﬁlo = (2 “5\ laﬁ /1 i/X ’_g}
a2y () = (2~ 5’)(:‘.-) :
2y Yy -0



2% X+
pl
5) Solve 23* > 4*+1 ;L > (9\

gy gt

3>

E/J(>;L§

6) Solve for t. Round answers to 2 decimal places.

a)2 = 1.07¢ b) 100 = 10(1.04)" 915 =(3)°
y . {: (O )
l oth 0 - (.oq loi%‘/:\((g) ) %[
k
ri‘% -t : |<’)3l0 2 |O%\°0q '%“5) £
L (@ = £*loglo H
()3 - 03‘00 ‘03(5»

=] ] - i{iam] =

7) Solve each equation. Round answers to 3 decimal places.

l,‘zx = 3x—1 b) 5x— = 4% ‘72.;+1 = 425-—21 X
1og7* = log3™" oG~ - logy” %577 = oy
glo43 = (- Don3 (x-2)1095= % (44 ) log 7 <( ¢ - 31103'4
% o2 =% log3 l"a?’g_ xlqasr.zlaﬁsa.'}afoa‘f '7"0‘37*( 7z '!LluJ'-l aled‘l
log3 = "i""ﬁ%_s":"ﬂl) Rlog5 -k log¥ = ZlagS “'“37’1'ﬂ34 = - et -
o3  (log 3 ’Z(loas (03({)— 3\035 "‘(1!03-7 |03q)' ’3‘0‘3""’ (03
X = 033 2‘ Wt =2 oglh -1
- 31037 (=94

foc}"s I'oja' lcs‘f
b, ey
e quadratic formula. Clearly identify any extraneous roots.

Solve 2%% 4 2% — 6 0 using

@ 3% -¢ =0 Cose 1 (ASE A
Lot k=
Lk)\a: . 5y og'x 9 - 1’2
K-620
loqs (-3} s X M
k3 k-2) =O & o SAUNONS —~—

k=-3, 2



9) Solve 82* — 2(8*) — 5 = 0 using the quadratic formula. Clearly identify any extraneous roots.

(ﬁ)l- 2 -5 0 (o 1 f.“ﬁl’?:
: 2 B 4 ~ -
Lexk=% %'x:i*d—é B -.1;?-)_(;
‘:\1-1\6 -5 :6 hrﬁ"f-( 14—.)(‘-;\] 2 ,fk No goL(f(-r(aNS
k= 2% J(r-9n-5) |0g( 1+J7) =K
—-'—"'"—_‘__"“-'_‘__’- - I
201) 100)("5

K= pt LFS-:'_\ g
— % = 0595
- axade o

= Z(LESE)
Z t
10) Use the decay equation for polonium-218, A(t) = A, (%)3'1, A is the amount remaining after t minutes

and A is the initial amount.

a) How much will remain after 90 seconds from an initial sample of 50 mg?

AC185)= so(L) !

ACL5) = 35.775 moy.

b) How long will it take for this sample to decay to 10% of its initial amount of 50 mg?

t
5: 60(%-)/3.\

0.\ = ()™

{o i (0.\) -

L%%/ -,.;S-‘
lo %)
L %

3. ABAES = 3

t = (0.24% minuies



11) A 20-mg sample of thorium-233 decays to 17 mg after 5 minutes.
a) What is the half-life of thorium-233?

7 =30 (5)5/“ ————— S——

\r\' l ) M
vas s (L7 \3&5 hbﬁfé )

log,, (085) = &

(c--j‘ (0.25) .5
(0g(0+5) AN

T ————

he Sloale2)
(09(0-85)

b) How long will it take this sample to decay to 1 mg?

t
1=20(5) "

005 = (a)tll\'%

£t
|e>3 (0.0s al 3

(””f (0.05)

(03(033) e
..
(3219305 < a3

F: ﬁlfBZM\TB

ANSWER KEY
log14 2 33 11
1)a) 212 b) 2° ¢) 276 d) 27Tesz 2)a) 43 b) 43 c) 4= 3)a)3 b)3 c)-3 d) -
4)a)5 b)5 5)x > 2 6)a) 10.24 b) 58.71 c) -15.63 7)a) 2.710 b) 14.425 c)-1.883
8) x = 1is the only solution; 2* = =3 orx = Tii'_ is an extraneous root
X = % = 0.6 is the only solution; 8* =1 —+v6 orx = % is an extraneous root

10)a) 35.75 mg b) 10.3 min 11)a) 21.3 min b) 92.06 min
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1) Find the roots of each equation
a) 2 = log(x + 25) b)1—-loglw—-7)=0 c)6 —3log(2n) =0
0t = %435 1= IOT)CW'"A') 6= gloa(,lr\)
160 ~¥%3¥2S |01 2 w-1 NE (OS(.QJ\)
2
i’K:'?S \ oy w1 (07 = An
/ —— - ’g\n
@::‘7} (00
- l_' n=< SO ]
2) Solve
a) 5 = log,(2x — 10) b) 9 = logs(x + 100) + 6 c)logz(n® —3n+5) =2
Qs : -0 2 = IO%(&(’K‘HOC‘O 3&5 V\1 3t 5
32z x-10 (25 = X +10D Q= 3n35
Y= 2K 0=r-3n-9
| x=35)
o | o O =(n-4)(n+)
F’“? ‘ 1 / Y
— v

3) Solve. Make sure to reject any extraneous roots.

a)logx +log(x —4) =1 b) logx3 — log 2 = log(2x?)
‘@3[’!('24‘4)] :1 (os"k’s- (03(242) = (c,_dl
"I’
(0 = ¥(x-4) >4 =2t J) (ogy ( %{) ‘“’31

o= A>-4X 4

002 < foa2L
g=a-421-10 |x-2%0W a9(5 ) oy
vz i (Km) RexecY 271 ’%_-_;,a\

200 "kt
PP Y3 }W’@ | @
= e



c)log(v—1) = 2 +log(v — 16)

loa(v-( - logy(u-16) = &

V-
leg (3) = 2
2 y-t

e (V-16)=V-\
(6CGy -\60e =\J - \
Aqu = 1594

4) Solve. C!ec! lor extraneous roots.

a)logvx? — 3x = %
(oa(¢-35)" = 5

L log(¥-3x) = 5
log(x*-37) = 1

o' = X -3x
g =%"-3%"10

Q)

5) Solve. Check for extraneous roots.

a)log,(x 4+ 5) —log,(2x) = 8

““31(%(5’5 =
Z_ X*+5
I Y

2196 = Xk+S
X

5% = #+5
S5(x=5
X z E—

"NSWER KEY

d)log(k+2)+log(k—1) =1
1033[(kt9~)(k'tﬂ 2|
(0 = (k¥)Ck-)
(0> K¥-|K+AK -
0= k*+k-1
0= (k) (k-3
J v

K=-y k=3
R R Y e

b)logvx? +48x =1
logy (2 +fEa¢ )"1 2

3 3 vumn) = 1

1043(')8%»%/)() 2~

" = Y9

0= ¥ +Y4x-100

0= (7(*—50](7(«&‘)
4 N

= [Z:ﬂ

b) log(2k +4) =1+ logk
(oa 3K - \o%(k) AW
a3ty £ 4
o'z 24
K
IOK A lk#ﬁf
%k - Y

533

1)a) 75 b) 17 ¢) 50  2)a) 21 b) 25 ¢} 4,-1 3)a) 2 + V14 b)4 ¢) = d) 3

4)a)s,-2 b)-50,2  5)a) - b);



00N 000000000 0000000006060080006008000000000PGCGBCRCGIORCEEOIIBTININOIIONBROIOSNINEGEOIONOGDNEOGONOSIONOEIONOIOGOSIOINOSONNOIOONOIOOOSEDOSTDS
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Exponential Formulas
! 1 % L]
A(r)= 4,(1+1) A()=4(1 A(t)= 4,(2)F
general, where i is half-life, H is doubling, D is
percent growth(+) the half-life period the doubling period
or decay(-)
Logarithmic Formulas
I, I
pH =—log[H*] B, B, =10log (I—) M = log(--)
1 0
Where pH is acidity and Where f is loudness in dB Where M is magnitude
[H+] is concentration of and I is intensity of sound measure by richters,
hydronium ions mol/L. in W/m? I is intensity

1) The half-life of a radioactive form of tritium is about 2 years. How much of a 5-kg sample of this material

would remain after ...
r
a) 8 years b) 12 months * L gn

A 6(%)% PR
A(1) = 5(?)

- (L e L
A(#) = 5 () /F 3.536 k?)\
A(4)= _5, £ )

(¢

—
(A = 03135 Kq |

2) The population of Littleton is currently (2014) 23000, and is increasing exponentially with a growth rate of 2%
per year. Estimate when Littleton will have a population of 30000.

t
26 000 = 43 0oe (1,00)

30 ¢
(32) = (Lod)




3) The population of purple martins in Algonquin park was estimated to be 35000 in 1992. Ten years later, in
2002, the population had risen to 44400.

a) What is the annual growth rate for the purple martin population? E
: 3 — o =2
4y Yoo = 3s0ao (b)) [ 19l
\0
= (b)
R = V g oo 1S 29 7+

o L v dear.

b) Estimate the population for 2010 to the nearest hundred. -2
)
A(%) = 4 Yoo (1 + 0.0 M)

A(R) = 83673

4) After an accident at a nuclear plant, the radiation level in the plant was 950 R (roentgens). Five hours later
the level was 800 R. How long will it take before safe levels of radiation are reached, which is less than 0.01

K goa = 950 (L,)S t
- 0.l = 150 (6.6
©@e - .0l t
QF b %o = 96
= ~c&_'._f.n‘_|
b= 0-%ca w5=)
’03(0-1463)

5) The value of a new minivan drops 40% after the first year, and then decreases exponentially at a rate of 12%
per year after that. When will a minivan that cost $35000 new be worth less than $10000?

Value ofver 17 4ear = 350620 (9:6) = 31000

A= Ao (12 .

(0 a0 = 2\ Qoa ( 1‘0..!17

t
(-Q = Oo<Z
9 2 (0:%3)

T e—
_-_‘----—-———

1 yea o Yo% onol
| y 5% YearS oF 13705 Tl s r2orS
0?)0.%(57):‘[: Hwec»JGQ Lake. shouT (.

Idﬂ(lz?\\ _t Qj_ggrs o 4,(), WOP‘J'[)'\ ({‘55 f"
log(0-<4) Aarblooco

—

——————

t 2 5.9 yeors



6) A crab fossil contains 38.6% of its original Carbon14 isotope, which has a half life of 5370 years.
Approximately how old is the crab fossil?

e t o (0.38K 40
Ko helh)™ o) L eah)

) v\ %370
O°’%_%Q_(f) - A (5) ______ _ oy (0-3%() o’
Ao “he oy (2+3) 5370
0.2<%C *= ( ] /5370 5370 loq(o ’s%él s

f@j(d .5)

ool 0-3%6 ) = (o ;gﬂo
ooy(03%) = [3(5) ¢ = 7374.4 yeors olof

7) A Trimark mutual fund has track record of 4.2% growth per ym—%ahsﬂm'dvublmgjzcrmdfer
investment? e e e [N

2= 1(1.0%) tzl6.25 %QNS]
!0321 = {o?}(r,qqf;fc | b ——

fo%’}. -t (93(’~0“f3)
t = ‘Qlﬂ(}ﬁ

!da(mto\

8) A treatment to help a patient stop smoking involves chewing nicotine gum. Each gum introduces 1.5 mg of
nicotine into the patient’s system. Nicotine has a half life of 3 hours. The patient will feel the urge to smoke
when the level of nicotine drops below 0.45 mg in her system. If she chewed a gum at 8:00 a.m., and another at
10:00 a.m., at what time will she next feel the urge to smoke?

Concodrrorio~ oF 0200 an~ wWan wil) 24449y M3 reofuce_
ST e fo 0:45 ma ¢

A2y = 1.5 (3 ) e

A=) - 0-9449Y 045 = 294424 (5)

0.184053596Y = ( 5)6’3
tha tlo5H mg For ’

He rew piece 100300(1’@"’535‘?6% - %
= 2444 9Y g, =g
6 3‘03(°°’€‘1053§TG‘Q -t

o9 (- 3)

JE< 7.3 lowrs o aied 5705 e |




9) Determine the pH of a solution with hydronium ion concentration: P‘-‘ g =~ ‘ e% [H -t]
a) 0.01 b) 1.5x 10

PH: - IGS (0.01) FH:—IGSO,SX]O‘N) |

P ’ -(-3) W:,;T%J

10) Determine the hydronium concentration, in moles per litre, of a solution with pH:

2) 8.5 b) 3
3= - lay[}"]
9.5 = -loa 4"
03 +J -3: (°3(H*]
-%.D = (03 (W] ;
(K= 1075 W= o

+ -
*—-*mu________*____‘__h/\f\o
11) How many times as intense is the sound of a shout as the sound of a whisper?

iz;n. Y3| = ’Qlaj

40 -30 = 10 la (11 j = (00 0O0O
L1
= looy () - slad is 100 0o as

% " IOB RWS‘Q/ as o Wk.sp_er'

12) A loud car stereo has a decibel level of 110 dB. How many times as intense as the sound of a loud car
stereo is the sound of a rock concert speaker?

[$o -tto = 10 !«3( >

q = log (%)

DO Rock c,aAc.gF"’ \S (a o e)
£inesd @23 inenSZ o0t o
N Sherto. y

-




gL
¥2 o - 60d®
13) The sound intensity of a pin drop is about 1%0 000 of the sound intensity of a normal conversation. What is
the decibel level of a pin drop? P1

B, - 60 = (O log (si'c's'c?cb
P;,: IO (03(3-‘:—!;-6-63 .\,60

Bo2 [65.23 B
XD-Q;TEQTF\;)Q) af aﬁg?h OIWP (S abou 16‘,@

14) On September 26, 2001, an earthquallke in North Bay, Ontario, occurred that was 10 000 times as intense as
I,. What was the measure of this earthquake on the Richter scale?

15) On February 10, 2000, an earthquake happen in Welland, Ontario, that measured 2.3 on the Richter scale.

a) How many times as intense was this as a standard low-level earthquake?

Q«% s 03 Ta AW a +\M5 o
‘ 2.3 {_j/ ) Y
O = To et o Tl

e aniian- —

£ .
f/‘QQOSS

4

b) On July 22, 2001, an earthquake in St. Catharines measured 1.1 on the Richter scale. How many times as
intense as the St.Catharines earthquake was the Welland earthquake?

e A P o L'

f s o (£

Ag‘.,.p‘ﬂ 6 Hrv-_ews
3k I
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16) The stellar magnitude scale compares the brightness of stars using the equation m, — m, = log (%), where
2

m, and m, are the apparent magnitude of the two stars being compared (how bright they appear in the sky) and
i and b; are their brightness (how much light they actually emit). This relationship does not factor in how far

>m Earth the stars are.
ma

a) Sirius is the brightest-appearing star in our sky, with an apparent magnitude of -1.5. How much brighter does

Sirius appear than Betelgeuse, whose apparent magnitude in 0.12?
My

0l - (- Lo 6\-10«3( >

632 logy () e
0" g[,q— \MBOL_J— ‘ﬂ_‘,j"{—iws [)HSWF,
RN

b) The Sun appears about 1.3 x 10'° times as brightly in our sky as does Sirius. What is the apparent magnitude

of the Sun?
M

~le5-my = (@3('°3 WGIO)

-1.5 - |og(l,3xto‘°) -,

Fm, .~(( 6|

ANSWER KEY — Exponentials

1. a) 8 years b) 12 months 7. Approx. 16.85 years
0.3125 kg 3.536 kg 4. Approx. 333 hours
8. t~7.3 hours, so about 5:20 p.m
2. In approx. 13.418 years 5. Approx. 7 years
3. a)Growth rate of 2.4% per year 6. Approx. 7375 years

3. b) Approx. 53 700 birds

ANSWER KEY: Logarithms 11. A shout is 100,000 times more intense 14. level 4 on the Richter scale
than a whisper

9.a)2 b)9.8 15, a) about 200 times more intense
12. A rock concert speaker is 10,000 times b) 15.85 times more intense

10. a) 3.2x10~° mol/L more intense than a loud car speaker

™ 0.001 mol/L 16. a) 41.69 times brighter

13. A pin drop is 15dB b) apparent magnitude is -11.61
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E W1 - 6.3 Transformations of Exponential and Logarithmic Functions E
s MHF4U :
e Jensen édLUTXC)J\) 5 .
1) Write the letter of the equation under the corresponding graph
A)y =log(x — 3) B)y =logx —3 C)y = log(x + 3) D)y =logx+3
[ ! B} ¥ 1 ]
‘ 1 4 : ” 4 4 E
| i3 ol 2 4 &6 8 % 2 (//— 2 E
| A | -3 bl ———
T -alf2 0] 2 4 = ! | ) | i Y T X, 0] 21f%.6 8. %
[ i == | J |—4 = !
] 1 | .}

2) Sketch a graph of each of the following logarithmic functions by applying transformations to the parent
function. Make sure to identify key points such as asymptotes and x-intercepts.

a)f(x) =-2log,x—1

i
‘ + + + + + + q - * b = =
. o%}?é $a)= - Ai‘oal(&) S SRR R E{%’} 5. .
* + + + + + + + + + + -
/x \ + + + - + +* +* +* - - + -
. __.._.-—i--—’g#‘ - % ua.i._\"\ + + + * + + * + + + + +
\ ~ T + + + + + + + + + + + +
1650‘55' _ \ 006 1 + +* + + + + + + + + + -
| + + + + + + + + + +* + +
'- 1 ' — 4 —
1 I O = _‘}:' + + + + + + + + + f?
l + * +* + + + * + + + + +
1: 9\ _3 + + + + + + T + + + +
(Q I ‘ = "3 o [ > * + +\\ + + +
. * * + * - + * * * + +
' + + + + + + + + +- \T\\—-}
. + * + * * + * * * + + -
\}A .y:O UA: ’XJ:O +* +* * + + +.,z +* * + +* * +



b) g(x) =logy(x — 1) + 4

B A N 0 (L A AR N ISR
» 4 % oo ;::**‘??@
ot - 135 | 3 SRR S Pl I
" Yy e = o iE i MM -
O ' + ' } t 4 ' t t t ;
.1 5 -’Ca + + + +* + = + - + + é
gl HESESE I~ IRRE
VA %20 VAS Xz | e ke s AL
v + + + + + + - ! + +* + + *
- * + + - ~r-4-- * - * + -
|
c) h(x) = 4log, [%(x+2)]—3
/“1
M,!— 'x kL ‘\ L/ ‘_‘__ + + + - l +g-- + + + + + +
) \1/ a}‘ ’x') .‘1 %31‘—‘4{(“]\} 3 + + + + ' + T +* + + + + r
+ + + B + + = * + + + + +
’X |\“ _—%:X:_?_:_{I__E_;l_:__?_‘ - + - - '- * o+ + * + + - +
__._.—_!I I I- = + + + + * :: : : : +* + * ]
\/3:'0.’{5." < l - \:’)3 -7 : : : : % : o o ol gl : : 7‘ l\(’\t)
| - RIS BE RS ik
| lo ° |3  JEESE SN SER I
3?\ ‘L(L IZII|I”‘+IIIZI
f‘ e K FE DL L L L
VAL 6 Ihe 5= 2 A I EEEERE




3) Sketch a graph of each of the following exponential functions by applying transformations to the parent
function. Make sure to identify key points such as asymptotes and y-intercepts.

a)f(x)=-32)*+1

- X
I‘:(’X)‘-B(qﬂ*\ L O . S T S S + O+ o+ o+ + o+ o+t o+ o+ o+

L T T
x /x -'% -"] P T T T O T T e

> ——
\ P T S S S S

- =05
l /')-'0 ‘ _0.5 I T T T A T T
-

‘ + + * + + + + + + + + + + + + + + + + + +

b) g(x) =373 —4

% .
y3 SRR

+
e §-

LR T 2 B T S S S T 1 L A 2 I S

+ o+ o+ E O+ 4+ + O+ o+t o+ 4+

O A R T O L 2 T T T T

L T T e LR T SR T S S S .

+ 4+ o+ o+ o+ o+ O+ o+ o+ o+ 4+ ¥




&) h(x) = 2(4)F+D _ 3

h = l(‘{)’l(«")-

x| ltj‘:i
"3 £ lo 5
)

+ + + + + + + + + + + + + + + + + + * +
R R T T T S T LI N T T T T S R )

I3 T T T T S O L T T P S S,

e -

-

" L N T T T T ) P T T T S T S S S
L I R S T T S R L S T T S T S )
+ + + + + * + + + + + + + * + + + + + +




: W8 ~The Natural Logarithm

MHF4U

e Jensen

I..l............0.0......0.....!0..!.0..0..0..000...0....l....................OQ.....‘.‘

LULUT \oNnS

1) Use a calculator to approximate each to the nearest thousandth

a)In6.2

195

2) Expand each logarithm

a)Inx?

= dlny

3) Condense each expression to a single logarithm

a)4In2

- \V\(lf

SN

~ 07Y)L

= nlo "n(_(\g
Z o -nlgea™? = ln (’ng;'ﬁ

¢)lne d) e®

=1 2~ 434,3

C) lnm

= InU - (nw + \VW“
< U - lnw -4\nv

b)In10—-5In7 ¢)3lnx+3lny

n

\V‘\(’k}? i\ \V\(L@3

z n ]CT('(',Z,‘)

4) Solve each equation. Round your answer to 4 decimal places if necessary.

a)e* =

ne)” = laad
Lne = lak
() = ln

X2 0.7 |

c) e*t7 = 26

n@)™ 7 2 IndG
(k¥ )W) = \ntG
(kr()(l) = 1a2G

ke 7= Ind6
k - n@e) -7

ke =374 9

b) e~3" = 83
o™ £ I3 nz -1.4739

-3 lne = In¥3

- AnlN = In<z
ne ndd

P
-3
d) 9¢14P~10 _ 10 =17
qeie-'e =27
6!-‘(,0"0 = 2 > \o‘{F-IO =|Y\(‘3)
In gy 10" = fn3 [ p= nGlxe
/ .Y
(14 p-lo) bate) =3 /o
(&at(eo-l(.'/\r(()':i“'i / fﬁ “’).Q;\'?é

/’/.’



e)lnx =-5 ‘ Vb f) 7.316 = N0

e:s = z)c | (V\(‘L?)\G): \V\(Q)“\(}’x)
(.31 = 1 {nte
Xz 00067 ) lv\ K ‘“(B(X) .
e w2 6) & 9\’)(
X - e\n(').uc‘)
-
X = 3,05%

g) In(—m) = In(m + 10) ' h) In(9x + 1) = In(x2 + 9)
-m = n¥0 = %%y 9
-10 = Ay 0z A" -qx+q

rM - - O- ('x-ﬂ(')c-\)
%< Xy o |
i)In(1—8x)—10= -7 j)In(5 —2x2)+1n9 =1n43
\ f‘- ot
nl 9= 3 I [(S-Mﬁ(‘lﬂ 5 (n(‘{%)
% - . N
& = SR 15-42) =43
e -\ _tant YD
'_'T : X 46 -1%x
3
N
x2-2.7%4571 | 4 L
i 1
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