Applications of Exponential and Logarithmic Function:
Lesson #6: Practice Test

No calculator may be used for this section of the test.

Use the following information to answer the first question.

A teacher gave his class the following logarithmic equation to solve.
2log,n-log,2n=2
The three most common solutions submitted by the students were

1. n=0 2. n=16 3. n=18

1. The correct solution to the equation is

o
A. Oonly log 3N - \O%bln =

- ’ — q
B. 16only \035 (L\___>7 L %
@ 18 only an _ \%
D. none of the above \03 2, (.%-\5 — o~ L/
n 2

)

1. The root of the equation 5%~ o822 _ 125 is .

Numerical

Response
(Record your answer in the numerical response box from left to right.) 6 L{ ‘
5 \033)( - logba 3
~

loa, X- \o 1. 3

33 x 3 v = SY
[0‘33 (;) =3

X 3

170

2. The magnitude of an earthquake that is 100 times as intense as an earthquake
of magnitude 5.5 on the Richter scale is

5.7 loo = o

A.
7> 5.5 +3— .Y
C. 11

D. 550
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3. If logy[log,(x + 12)] = 1, then x is equal to

“30v L =Y
3 onl lo Xt 13 9~
. 4 only (X\' }) x
Sor=4 =X = Lt
D. 4or-3 N X=13=0 '

(X-H)(X +3)=0
4.  The population of an Alberta town is decreasing at the rate of r annum. The

current population is 25 000 . Which equation can be used to determine the number
of years, n, for the population to reduce to 15 000? -0 o5 = 0 q g’ .

A. 25000 = 15000(0.95)" 15 000 = 25000(0.95)"

C. 15000 = 25000(0.05)" D. 25000 = 15000(0.05)"

5. If logg(4a) =logg(a - 2) +2, then a isequal to

A, =2 \0344“)'\03@(&”;) a ﬂﬂ_ _ 3k

B. 2 lod, (_"l& - = XN
OF ) a3 (o] »_ 9
! j—c}--;,(a L\()\?S(OQ”‘D« av?;.lv(,‘
D. 1++/10 0o ,DJ - 39\& 1
12 _
Jo. T
ection A graphing calculator may be used for the remainder of the test.

6.  The exact solution to the equation 5(2%) = 3**! ig

log3 -log5 \06( (‘“)25 O
4log2~log3

. log 3 \og S + oga 035
4 loglO - log 3 \ Y * L’{X\\() l 6‘\,\ ) 3
c. log3 -logs 0 % - lo 3%?0
4log2 - 1 Oi,){ ¥ 10(3 X 3 j
D. log 3

Tlogl0 T Doy d - xlog3 = 0579 \0(3
X@\\ﬂﬁl o%’o) 0“)3 035(
\ = 033 n?)f
Hlon 3 —loa 3
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A privately owned music store is selling all of its compact discs so it can focus on selli
DVDs. During the first week of the sale all compact discs are priced at $18 and each
week the compact discs are reduced by 12% of the previous week’s price.

| | = 1m0 ks €
During the@weck of the sale, the price of compact discs, in dollars rounded to the
nearest cent, will be .

Kesponse

(Record your answer in the numerical response box from left to right.) 5‘( 5 (O

from WUL | Yo ek | Ywee are o ¥ e tFtong i price
. 6
Pice =\¥ (0.%%)" = §¢. 31,

Use the following information to answer the next two questions.

A ball is dropped from a height of five metres. After each bounce,
the ball rises to 75% of its previous height.

7.  The maximum height of the ball, in metres, after it hits the ground for the sixth time is

, b
A. 0001 - 5(0‘.\§>

B. 0667
@ 0.890 - o 318
D. 1187 = 0.%90

The number of bounces it would take for the ball to reach a maximum height of
Resporse approximately 5 cm is

(Record your answer in the numerical response box from left to right.) \ (9
5(,(\\5 O ,QYM. Y\: \ 0'0‘
e
0.0% = 5 (01X Lo90i1s”
0. QL = 0,7 S/r\ 4
N = Ua-OD/‘

‘030‘_\‘; 0.0\ = N\

8.  Jane would like to visit her family in Australia. She figures that she will need at least
$9000 for the plane ticket and expenses. She goes to a local bank in Calgary to open a
savings account. After some thought she decides to deposit $7500 into an account that
pays interest at 8=Zg‘per annum compounded quarterly.

The number of compounding periods it will take her to reach her goal is

A. 9 A =9000 A'«\O-(\H}N

B =500 A
1(;. i; NN AR
. \05\.0&\‘3\ e
e L X

o lon\
n %k m\%"\d\%
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9. A population is growing continuously according to the formula A = Aoe'“, where 4, is th

initial population, A is the population at the end of ¢ years, and k is the annual growth rat
If the initial population is 6000 and the population at the end of 6 years is 7000, the

annual growth rate is bk
A L1% 1000 = b0 ‘Kg\n@\
- L ok —
- =¢ b
B. 24% 6 ) | |
© 2o W - o le =0ase:
D. 28% o = Q.3 -
' \Y\l(; = bk = ..

Use the following information to answer the next question.

A student is attempting to solve the equation 5**~? = 32
The student’s work is shown below. ‘

log54x—2 - log 33x+2

Line A: G»x—%logS =3x+2log3
Line B: 4x-3x=2log3+2log5s

Line C:  x=1log3’ +log5’ = log9 + log25 = log 225

10. The student’s work may contain one or more errors.
In which line does the first error appear?

Line A 1x -2 \ogS yhoutd b‘% Q{X'}\)L\”ﬁ?
B. LineB

C. LineC

D

The student’s solution is correct.’

11. In the process of solving logs(2x + 1) + logs(x — 4) = 2, a correct equation
that can arise is \ \ ( gv
A, x+1)(x-4)=2 Y @"\'X X”% -

Czj (2x+ 1)(x-4)=10 @XHXX*‘{\ : ~§;J
(2x+ 1)(x-4) =25 |
| [xr\) (- =as

D. (2x+1)(x-4)=32




Response

~ Applications of Exponential and Logarithmic Functions Lesson #6: Practice Test 2

12. The solution to the equation logs(3 - 4y) - log;(y — 2) = log; 3 is

9 log 5 (iﬁi ,,\0535 Q"T‘B Y~ 1

A y=3 Y- ' .
ool 31y 4 TULI RS q
C. y=2 R \0‘55(3"1(‘7/1»—\033(7*;)nlv
- 3"4“353(\3"3‘\ \033('—‘;; - \033(‘,;3:)
no solution S“le\“-’* 3\3#(0 \S
7 N0 () gy AR

13. Josh borrowed $2000. Interest was charged at the rate 0f3%) per annum compounded
semi-annually. He did not make any interim payments aid off the loan in full
atthe end of the term of the loan. o

If the interest he was charged was §253] then the length of the loan was

Y s oo s

A. 2years e SN &&YB>A000(\.0\§)N
@ 4 P > 40Q0 o™ S
. o (= 0.0% 7 a&=0.0F 136s = 1. 018 §
C. 6years \O \‘\ab{“,k\, Q
D. 8years n=0 6\‘0\‘{ | L3y s
| n= gl %. 000"

| ogl-olg ~
An earthquake in Tokyo measuredn the Richter scale. An aftersho¢k was (L\ \\\(S )

one-quarter as intense as the original€arthquake. To the nearest tenth, the magnitude
of the aftershock on the Richter scale was .
(Record your answer in the numerical response box fx;qm left to right.) [S' ; D
-S.b loa § +5.6 =
B < \O X 09 lo 1 X
1 4.7 =y
3101 T.0— *
dB)| - dB>
14. The formula _Il =10 10 can be used to compare the intensity (/) of two sounds
, | A
measured in decibels (dB).
How many times more intense is the sound of a student talking (60 dB) than a student
whispering (30 dB)?
vo-30
A, 2 T\ — b
. j‘a\
C. 100
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Use the following information to answer the next two questions.

The pH scale is used to measure the acidity or alkalinity of a solution.

The scale is logarithmic in base 10. Thus, a difference of | unit in pH corresponds
to a factor of 10 difference in intensity. Vinegar (pH of 3) is 10 times as acidic as
wuice (p and 100 times as acidic as rain (pH of 5).

pH Scale
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
L | | | L | l ] | ] ! ] | | |
T T T T T T T T T
: Increasing Neutral Increasing
Acidity Water ‘ Alkalinity
(pH<7) (pH>T)
If lemon juice has a pH value of 2.5, then, to the nearest whole number, how many times
Response more acidic is lemon juice than tomato juice?
(Record your answer in the numerical response box from left to right.) ' 5 ;
4-a.¥ WY
10 -\0 " =3\ by

15. Solution X has a pH of 9.2. Solution Y is twenty times more alkaline than solution X.
The pH of solution Y is :

, -9

A. 72 ao - \O\{ 0‘

B. 79 —u - A X
A0 .

@ 105 LOS lo Lb

D. 112 \O%DAO + A& = 3
lo.y =Y

16. University tuition will be approximately $25 000 in six years’ time. Money invested
now will earn interest at 8% per annum compounded semi-annually. The amount of
money that should be invested now to have a value of $25 000 in six years’ time is

Y -y 009 35000 - P ( \.o“{)w
A, 81978 p_p

B. si60l6  f= 0.08% & >0.04 P~ Ac000

c. s15754 N = bxd={x o™

@ $15 615 __;ﬁ ITb\g/
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17. A radioactive substance loses 90% of its radioactivity @
An equation which can be used to determine the half-lifé, 5 lays, of the substance is

200

10:100% ’ 100 -97 of (00 = O

300 “’{‘o

1
B. 10=100] 5 A‘?A‘OC

m RERS
C. 90:100% ’ |0 "-"100(}5») v

205
D. 90:100%

NUNSEEIEG6. In a population of insectst@nsects increase to sects i@weeks. The doubling
T1s .

Response time for this population of Tisects, to the nearest t€nth of a wee
(Record your answe; 1‘11 the numerical response box from left to right.) (O L 5
PY 1’AYOC ¢ ’ \09 A\S-bhy = &Y F
b\ ,
P .
50 = aa(ag pe= < {3039
15-035 -7 IP g\ e-as |

18. The value of a painting doubles every 20 years. If the value was $40 000
on July 1, 2011, then the approximate value on July 1, 1999 was

Yo
A. $12599 000 =
B.  $24 000 1o *A°a~ |
) ] 0D
() 52639 o = —L—{-—?—%;——- - db 310
D. $60 629 2

19.  The complete solution to the equation logs(x - 2) =1 - logs(x+2) is x =

@ 3 lo%s()(«,;g Floge (y-2) =| \W\% X= 3 /

B. 3 lone (Xx=3)( x=) = | | K- -3 X
& RENCESK S (mgod\va#j
D. %5 XB\_, L,l = S '
X 9
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20. The solution to the equation p**' =g~ is

1 oxklv X

Y

logg-logp P

o (e i) lonp - x \og o,
1 X\OTBP +\oﬁ0; X 080\/

logp-loggqg " )(
log p \OSP
log p - log g \03\0 =3

\Ojov» xlep
X (logg, ~ lzyp )

v = 10
. - X = v%—g-
Written Response \ Cg (‘/, l O(ﬂ p

A Pre-Calculus student correctly solves each of the following exponential equation

problems as a review for an examination.

Problem #1 Problem #2

Problem #3

2(4")=32 9 -(_’?}

27 =27

Only solution: x=2 Only solution: x = —%

Only Solution: x=7.75
(correct to the nearest hundredth)

e In the student’s original attempt to solve Problem #1, one error was made.
- The student’s original solution is shown below. State the step in which the error was mad

and explain the error.

Problem #1: 2(4%) = 32

> &ocin Siep |

a4 # ¢

Step #1 8 =32
Step #2 xlog8 = log32
Step #3 X= _Iog32
log8
x=1.67

Step #4

(correct to the nearest hundredth)
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* Algebraically, using logarithms, show that x = 2 is the only correct solution
to Problem #1. (

a(47) =32
4= 1l

\O%q\b = K |
(L non =3 now el ’\T;L
, \ a\fﬁ

4
* Algebraically, without the use of logarithms, show that x = -3 is the only correct-
solution to Problem #2.

ﬂxﬁ,g Vv X

i —

A\
X -
o
3%

\

——
pod
3

a0ty -
j -
Axrd = ~3X
$x = -H

* Problem #3 was solved graphically by the student. Explain clearly how this problem can
be solved using a graphical technique. Include an appropriate graphical window setting for
the problem in the form x:[xyin, Xmaxs Xser)s ¥:Dimins Ymaxs Ysct]-

C’\YQ{)Y\ ks\ ,__0~LX”3
\ng
SsUianesed Bt Ry dabpein k- CoocknATC
o \QO'\(\)T OQ Lk ese o gf( o 3“\{)\{\‘

P55, WiNfow X‘.EO,\O,&J ‘3 ED\L%O‘ lOl




