Chapter 2 Logs and Exponents Review

Exponent Laws:

Xaxxb:Xa+b Xasxb:Xab (Xa)b:Xab Xazéﬂ_g XB:bXa
exg
Law of Logs:
X b
log, xy =log, x+log, y log,— =log, x- log, y log, x° = blog, x
y
1
Iogaleog—bx - logx log, v/x ==log, x log_, X° = log, X
log,a loga 2 a
Restrictions for all logs: log, x a>0,a!l, x>0

Changing from logsto exponentsand vice-versaa @’ =X = log,x=Yy

Common Exponential Equations:

Compound Interest: A= p(l+r)" r and n must match compound periods

t
Half-life: A= A(0.5)n t = total time h = half-lifetime

Richer Scale: | =10" n = Richter scale value

Continuous growth/decay: A= Ag“ k = continuous growth or decay rate

Domain/Range and Asymptotes for Exponential and L og Equations:

y=Ab*+k, b>0,bt1 D:xI A R:y3 k,for A>0or R:y£k, for A<O
Asymptote: y =k

y = log, (b(x- h))+k D:x3 h,forb>00r D:x£h,forb<0 R:yl A
Asymptote: x =h

Ogshong2006 Page 1



Review Questions

1. Solve without a calculator:

R 1 (0] X
8 =81 b 2t=E2 c 27" =gt
) ) e ) (Vi)
ﬂIXH‘
d  16%° =64 9 &2 == fy 12526 =3/25
e8g
2. Express as asingle logarithm:
a) 2loga- logb- 3logc b) loga- 5Iogb+%logc
C) 2loga+3- logh d) log, 25+Il0g, 2
€) t 1 f) 2loga+ 3loga*
log, x log, x
3. Simplify without a calculator:
a) log, /32 b) - 6I092%9 0) (log, b)(log, a)
esg
d) Ioga(\/é)5 e log, (Yﬁ ) f) log, 2°
) Inée® h) gn? i) %Iog464
4, Solve without a calculator:
a) log,x=4 b) log;125- log, 8 = x
C) log, x+10g,6 =5 d) log,2x- log,2=4
D) log,[log, (log,16)] = - 2 f) log2+log(3x +1) = log 7
q) log, x +log, (x- 6) =4 h) log, x +log,(12- x) = log, 27
i) 2log, x- log, (8- 3x)=1 ) 2logx- log(24- x) =log2
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5. Determine the equation of the asymptotes, domain and range of:

a) y=-2(3)"- 4 b) y = 2log(6- 2x)+1
c)  theinverseof y=2*-7 d)  theinverseof y=4log,(x+2)- 3
1
6. If log, x = 2.6, what isthe value of log, 27x2?
7. If log,6 = x and log,3 =y, write an expression for log, 54 intermsof x and y.

8. Given y, =log,6 and y, =log, 2 where 0 <a <1, whichisgreater y, or y,?

9. Which graph best representsthe inverse of y = - 3(5)* + 2?

a) b)
v
C) d)
—
1 v
10.  Solvealgebraically. Answer accurateto at least two decimal places.
a 32y =5" by  46) =3 o 26 =4

11.  Determine the equation of the inverse of y = - log,(x- 2)- 5.

12 i = «2)
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

$2500 isinvested in an account that earns 6% interest per annum compounded annually. How
long will it take the investment to be worth $4223.70?

Write an expression to determine the amount an investment of $5000 that earns 7% per annum
compounded semi-annually would be worth after n years.

The intensity of light decreases by 4% for each meter below the surface of water in the ocean.

What isthe visibility at a depth of 15 meters compared to the surface of the water?

The half-life of a substance is 12 years. How long will it take for 14 grams of a substance to
decay to 2.23 grams?

330 grams of a substance decaysto 46 gramsin 37 hours. What is the half-life of the substance?

The population of a bacteria doubles every 6 hours. How long will it take 30 bacteriato grow to
200 bacteria?

The intensity of an earthquake in San Francisco measured 4.6 on the Richter scale. An
earthquake in Texas was 210 times more intense. What was the measure of the earthquake in

Texas?

A liquid hasapH of 3.4. Another liquid hasapH of 4.7. How many times more acidic isthe
first liquid?

The population of a city grows continuously by the formula P = Pe where P, isthe initial

population, t isthetimeinyearsand k isthe continuous growth rate. If the population grows

from 1.2 million to 2.9 million in 20 years, what is the continuous growth rate?

With your answer from question 21, change the formula so that it has a base of 2.
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Solutions:

10.

11.

a x=-4 b)x:E C) x=2 d)x=§ e)x=-§ f)x=§
16 11 9
2 2 .
a) Iogéea—% a%h/_: C) IOgé&OOOa 8 d) log,10
bc® P b g
) Iogxga;é—)g f) loga™
ecg
a) > b) 18 01 d) > e f)3
2 2
N3
8 h) 3 i) —
9) ) )2
8 x=81 b)x=0 c)x—1—36 d) x=81 € x=16 f)ng
g) x=8 h) x=39 i) x=2 ]) Xx=6
ay=-4,D:xl A,R:y<-4 b) x=3, D:x<3, R:yl A
) x=-7,D:x>-7, R:yl A dy=-2,D:xi A,R:y>-2
4.3 7. 2X + 6y 8. Y, 0. b
a) x=024 b) x=-16.81 c) x=1.91
y=3%°+2
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12.

6/
(3-2)
13.  9.00 years 14.  A=5000(1.035)" 15.  54.21%
16. 31.81 years 17. 13.02 hours 18. 16.42 hours
19. 692 20. 19.95 21, 0.044

22.  P=R(2**
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