30.  Calculate the following (note, the calculator may not always give the complete answer!):

(a) 62514

(b) (—625)/*

(c) 12513

(d) (—125)1/°

31.  Simplify the following expressions, (assume all variables are nonnegative real numbers)

(a) V62524

(b) 348 — 5/27

32. Rewrite Va7 as a fractional power.

33.

(a) Write 2,300,000,000,000 in scientific notation.
(b) Write 0.000000000000023 in scientific notation.
(¢) Write 6.5 x 107 in standard notation.

(d) How many zcros docs 6.5 x 10% have?
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34. By completing this question you should have a good idea of the differences of Linear Functions
and Exponential Functions.

(a) What does a basic linear function look like?

\:}tmx?Fb

&

(b) What does a basic exponential function look like?

Y = C e

(c) If my function f(t) = 150 + 50t models f(¢) the turtle population at t years. What does 150
represent? What does 50 represent? (in the context of the problem)

1HC  repees eats Yw vl \)o\ﬁv&uk‘{o\/\ of Yuctles . SO
N?&sem% AN (Ase e M\e fuctle F@Pvﬁa%@—/\ eucin 3&«’5

(d) If my function f(t) = 150(1.29)" models f(t) the turtle population at ¢ years. What does 150
represent? What does 1.29 represent? (in the context of the problem)

190 rtpes eats Y tnibiel Jutie F@PL&C&;M,
1,24 Np&siﬁ}tﬁ ‘\’\/w mmu\c&} (‘5:‘:;&;.54’(& Qucﬁ‘):’,

(e) If yvou were given a table of x and y values, how could you tell if the table represented a linear
function? ~

T AR.C. rlintias  eonstants

(f) If you were given a table of x and y values, how could you tell if the table represented an
cxponential function m rcd—(\o C% 5 N (,/iw: g i5 fons ‘_m\ ‘}A

‘;w Qccua\\\g 5f>c:.ce¢\ X“VL&UQ 5.

(g) Fill in the blank: A linear function represents a quantity to which a constant amount is

ectele df for each unit increase in the input.

(h) Fill in the blank: An exponential function represents a quantity that is ﬂ\uﬂﬂg]\éc( by a
constant factor for each unit increase in the input.
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(i) What docs the average rate of change do within a linear function?

“’ S}u/a 5 constunt

(j) What does the average rate of change do within an exponential function?

1t ncrccisee. xpanedialy Gor ot nd decay
@«'ﬂ\%f\lﬂ’r%a\'\é Lor ci@caéiﬁ 30 " J

(k) If you were given a linear functlon y = mz + b. Can m be negative? If so, what does this tell
us? Ves, W s "P‘« o akge cx‘r\\/*t’* Hus Meuns Hree F~
e Funchion vedles deceas e @ef MCf\wéma % -yedue s

(1) If you were given a linear function y = mz + b. Can m be positive? If so, what does this tell
765, I+ ML 5 %\L %m«:h N ’\){,«QW} innlels e 'w(cr
INCCas) vxca vedee s of  x,

(m) If you were given a lincar function y = maz +b. Can m be 1? If so, what does this tell us?
Yeo b tells ws et de slope 1> 1, he. for ececlc unik
neetas e in o x «5 S T loj 1 unit,
(n) If you were given an exponential function y = Ca*“a

us? '\} o

n a be negative? If so, what does this tell

(0) If vou were given an exponential function y = Ca®™ can a be positive? If so, what does this tell
us? (Hint: you need to separate into two cases, a > 1 and 0 < a < 1)

Yeo, & a1, Hwe He iumd-\cm NP e sents
éiPc}ne(\‘Fc&Q gjféw%\s hﬁ O‘QL‘ M ‘cuv\C\-;\M m\jdseﬂjr)
QxPommHoJi ecaj

(p) If you were glven an exponential function y = C'a® can a be 17 If so, what does this tell us?
leewnnelcL \a tat’ Ul A TN \l$ ’h) bq @!w«mm'hc
v s case z’ma\ becomes o Cﬁﬂskgm{~ "cuvsC:Hrjv\'

(q) If you have an exponential growth function, y = C'a®, what must be the restriction?

a> |

(r) If you have an exponential decay function, y = Ca”, what must be the restriction?
@2 G|
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(s) If you have an exponential growth function, y = C'a®, what is true when £ — —o00? And what
2
does this say graphically? - g 5 x — R, Yo Rnchon veduve s ct}y Ffo cecle
EUO“ ’“"’ '“ké 5 N Qomq Q\C o hoey zvonlru\,Q &6\-})

(t) If you have an eé tlal decay function, y = C'a”, what is true when r — o0? And what does
this say graphically? AS X —» %GD ““L\L qc\,\vl(i {woﬂ vc&u@ S approceh
2. s duices Y form cf» e haritontel QbaMY te n
e 4 rep W, .
35.  You are studying the population of red-cared slider turtles. You have come up with the following
equation to represent the turtle population ¢ years after you initially started studying their population.

p(t) = 120(1.4)".

(a) What does 120 mean in the context of the problem?
Ths was M «FO,F\&:A«\ on mﬂ Jutles vhen 5@,\
i«\i%\cd\\a 5*wjruzi\ S’chi ‘A‘a’

(b) What does 1.4 mean in the context of the problem?
Snes s e S’cwh Lecdes e, E\,tfé e 4(»{ VOPV,QUMQM
or  JHes Srew") bg') o Xumk@f p

(c) What is the growth/decay rate and what does this mean in the context of the problem?

Geroote cede =407, (14 < 0.4)

"ﬂxis OO S W‘( ‘HN;, ],c V«Qm*’!lﬁ o(; rceﬁreprr;r& ,5(?(&6(
"\WHQ_% incetase s bca, L{Uc/; Fef aeov’j c&m&.\aﬁ"

bc\,\f medue \
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36. Answer the following questions

(a) A population of something grows exponentially, in 2002 the population was 120 million, in 2010
the population was 340 million. Write the function, P(t), population in millions where ¢ is years
since 2000 that represents this data.

T pi P(a) =120, P(10) =340

= 1JD:CCLL,7 = 240 - Ca 7~> E:
FUO = Col 3" 120 Ce* D"

\V; 1, \¥3 120, .o
ooz B = 1po=C(L) "™ - CAL -q3*’fc‘ 2l

(b) A population has a doubling time of 10 years. If the population started at 5, write the function
P(y) where y is one year. Write the function P(d) where d is in decades. Write the function
P(m) where m is in months. (Do exact and round growth (or decay) factor to 4 decimals.)

EXC\L‘\’ ‘ R()un& & ;
Years P(»p, 5 ‘lg/w \ Pl = 5 (1. 041‘3)%

A
Decodes f’(a\ 5 ?.\M PA)= 53

/,m,-»
e

donts 1P 252720 | Pmy=5 (L.oO5S)
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(c) A substance decays exponentially. At the 5th hour there is 500 mg at the 10th hour there is
300 mg. Write the function S(h), mg of the substance, where h is in hours.

5 (3) =500  5(10)=3C0
= BCC‘ezCC\g) 300 = Ce”
a0 > 3\

= L, 20 Lo o f=F D CU-”("‘)

e 6
- — [\

) oo B

, X q, 2,
= 5o0-C(3)) = 3¢ = c =550 -

-
ey

— . 2506 /> h/g
A(w) = = (53

(d) Something is decaying exponentially. At the start of the study there are 15 units, 10 hours after
there are 2.3 units. Write the function U(h), number of units, for A hours.
(eN= 15 = C=15 ,
Ll o A3 _ 23

W)=, = ::2.‘?>=15§:i° = =75 T 150

= 0= (35)

| h,
> (=15 (?g%)/w

(e) The profit of a company grows exponentially. The rate of growth is 5% per quarter. If this
vear’s profit started at $5000, write the profit of the company, P(q) where q is quarter. Write
the profit of the company P(y) where y is years.

z’vw&er\g rede = 56/c = Clwﬂ’(fhgf jrvw)f‘« %d(:/ = ]»Oq
= lrﬁj = 5000 (1059{\
A \v tﬂ-ﬁv{} 7 \ecl

A
= P(.é\ 25060 (1.05) Ly
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(f) If a substance decays by 10% cach hour, and the initial substance is 600 units. Write the
function F'(t) where t is in days.

C=0.0 > &z 0.9 CW\% decay duco)
= @y = (O,‘\)’RH L‘jﬂi\‘;} eltcaé '&xd‘&c)

| 24t
’—3\1:@\ - 00 (0.9) —\

(g) You come up with the function
P(t) = 100(1.05)°

where P(t) is the population ¢ years since 2000. Describe what 100 and 1.05 mean in the context
of the problem. And state the growth rate, and explain what this means in the context of the

e MYmSQV\JVS‘km P ahion n dine el 200 .

Ve 3@»\4« fector 15 1.0 {Y\e,cmva ok euch yeo!, e
Fo\,.,&cv\w\« cowS }9 o %or oy 1.05, e éce\)\k
cate s /o ) 2C wd/\ 6&{ JHM raf&&&)”@f\ 5’0@5 \o(}
5%

(h) You come up with the function
P(t) = 100(0.05)"

where P(t) is the population ¢ years since 2000. Describe what 100 and 0.05 mean in the context
of the problem. And state the decay rate, and explain what this means in the context of the

problem. 4o M per Sedion 1 000
O.05 is % ay Soctor . B ‘)3%{ P po rvﬁcﬁi\w
o cogeises b a N 4r/r & 0. 05
"]/ vy rafe 5 QIB/a, Ewt\f bt@*f)
ke popreion 5 rduced b?} 457
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37. Answer the following questions, by writing a function to describe the situation.

(a) A drug is eliminated from the body at a rate of 25% hourly. Write a function in terms of A,
hours, if there was an initial amount of 40 mg.

h
Dl = 4o (1-6.25)
%o(o45§\‘

(b) A drug is eliminated from the body at a rate of 25% continuously. Write a function in terms of
h, hours, if there was an initial amoun 0 mg.

(¢) A drug is eliminated from the body at a rate of 25% hourly. Write a function in terms of h,
hours, if there was an initial amount of 400 mg.

I‘D (W) =400 (0.%5)"

(d) A drug has a half-life of 5 hours. Write a function in terms of h, hours, if there is an initial
value of 60 mg.

(e) Write the above function as a continuous decay function. i

Wowla CLLCG/E rede = ('___>/g’ D ow Wée(.o e (.‘\55
= r= gﬁm(“\ = - 0. 13%(9

~0.13%0 v\\
= \ D 0«\) (0e
(f) If you have t Tal grow ot 500e%4%%* write this in the form Ca'.

We wawe C=500, a=ebM x| 57278

=D =500 (1. 5773

(g) A population is increasing at a rate of 12% every 5 years. Write a function in terms of ¢, years,
if there is an initial population of 400.

L e
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(h) A population is increasing at a continuous rate of 12%. Write a function in terms of ¢, years, if
there is an initial population of 400.

(i) A population has a doubling time of 50 years. Write a function in terms of ¢, vears. if there is
an initial population of 100.

W= 2750
B 10O ( >

(j) Write the above function as a continuous growth function.

E° =25 = 0 =G x 0.0139
=) ):\i\: 0O 60.613('{{\

(k) If you have an exponential decay function of 500e
-0.H5( ~ ¢
w=e 0,333

—_—
= \\L({:. 500(0.633 8>t\l

38. The two formulas are the only two that will be given on the exam:

~0:456t write this in the form Cal.

rynt
A=r(1+1) A= Pe
n
For example,

(a) If you invest $100 in an account earning 5% compounded semi-annually. How much will you
have at the end of 4 years?
Qi

A =100 (1+252)
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(b) If you invest $100 in an account earning 5% compounded continuously. How much will you have
at the end of 4 years?

A =100 &€ :iﬁmaii"( \

(¢) If vou want to have $1000 at the end of 4 years, and you put this into an account earning 5%
compounded semi-annually. How much should you invest at the start of 4 years?

34
lcoo =P(1+&55) " = p= L€ =|#820.75 \

(d) If you want to have $1000 at the end of 4 years, and you put this into an account earning 5%
compounded continuously. How much should you invest at the start of 4 years?

e Peaog-ﬂ = Pps leoégg = #gl?gé?\z

(e) If you want to have $1000 at the end of 10 years, and you start with $800. How much should

vour interest rate be, if it is compounded quarterly?
104

l-’
lcco=sc0 (145) 7 = a5 = (144)"
VZ
_ 24,,» (l QS}“C _3‘ o= i (‘ 25)/100 H = = o, OAAH
= LF:Q,QH /A
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(f) How much should you start off with in an account that carns interest at 2.2% compounded
daily, and you want $200 more dollars in 10 years? (can be tricky, write everything that you
know, and figure out what you need to solve for. Say, you start off with P dollars and end up
with P + 200 dollars. .

) 3510

(‘),03{1
pi2c0 =P (0 3@;)

— P[(Maoaa 50- i] =200
= P 1#8RA

(g) What is the effective interest rate if you invest in an account that earns 6.5% daily? continu-

ously? , 0 0SS S5 -
Da\\\%'i Cett = = {1+ 305 -] = 00672
= Cost ~ . 3 %
" l 0. dﬁ‘? . _1 ) .
Cw\—\\«w«owb G € -1 =, F2 /é

(h) What is the annual and semi annual nominal interest rate if the effective interest rate is 5.7%?

donuel 2 | O 5"?0/0
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39. Using the rule of 70 answer the following questions:

(a) If a population has a growth rate of 5% per year, will this have a doubling time or half-life,

explain? Approximate this. Do u))\”w?f 1 e o {_O p) o w\,\«

“3"»?—%——-( aec\rs ‘

(b) If a population has a decay rate of 5% per year, will this have a doubling time or half-life,

explain? Approximate this.
,L&Q-L\@e , due Yo CLQ,CCL\a’
70

W 86&!5

(¢) According to this function
P(t) = 500(1.20)"

where t is in years, will this function have a doubling time or half-life, explain? Approximate
this. "Dcz»&a'\ma “hmé, Sace s @ jccw\'& medel .
N /
R= AC%

- N
:DDcuﬁo\M(a,'T”‘ﬁ T 2.5 yewss

(d) According to this function
P(t) = 500(0.20)"

where t is in days, will this function have a doubling time or half-life, explain? Approximate
thlS “ i 3 : « 3 N A .
)J@J} - L&'é/ SNnce P 19 e u\x,caa\ moce |
om0
R=%607

M’H:—A‘&Lyﬁe«»? (*)%75&&6A
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40.  The following table gives the number of U.S. jobs supported by exports to Mexico for recent
vears and can be found in Glassman. Number is in thousands. For your regression function let t = 0
correspond to year 1986. (With this information you will need to adjust your table prior to inputting
in calculator.)

Year Jobs

1986 274

1987 300

1988 400

1989 500

1990 590

1991 700 -
1992 900 ‘ ,

(a) Write the best fit function (either linear or exponential), round to 4 decimals.

E*M@”‘M s He best fib (oeele Y povedues)

@: 3. 4464 (Laaz(c)x\

(b) What is the correlation coeflicient (round to 4 decimals)? And what two things does this tell

us? e \ ) .
=0.99% i+ '*6\\5 ws Jhed «h\g ‘g:uﬂc\*%uﬂ s Co

c=c QC'BCL cswc& GF Yo e dade and  Phet Hais
S e acete mede| LVQSH\V\L L‘,@Mlc’}%c&m)/

(c) State the two numerical values in part (a) and explain what they represent in the context of
the problem.

A 344G 5 P mudel's prdichion ob I
Aumbec obF LS. Job‘b 5u)>i>or{»ecl ;‘b{g le\md‘s o Mexveg; 1
Paousaads, in Foe \Oe,e,r U8l

LQQZ)U ) Jd"& (tjrou)‘% ‘S:)O»CH/, 'ﬁ\(‘s meLens *"fo
e medel Vmiécﬁ ol P pumber of WO, \‘)0‘5"7 ﬁu\v?o:kacjk

bé @x\w&s o Merice 5cc\,->5 & o cave ob 22.207%, per

\6605 ‘
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41. Consider the following table which describes a cat population t years after 2000:
Year (t) Cat Population

0 100
2 200
4 380
6 753
8 1477
10 2895

(a) What is the best fit exponential function? (round to 4 decimals).

EE\: Lo, 44 (1936‘6(0:3

(b) Why is the initial value in the regression function 100.4921 not the same as the table’s initial
value, 100? What does this say about our regression function?

Becawse Hw 55 ion Sunchion Hies Yo minimize fe
distavte fomn Y Yevrne do et of die dedtes ?m\n‘h} 50
\J* evids  wpd t‘;&cﬂ-{c{ SoMne Wu&a W*H’\A b’\w/n %x.GU\G S.

H 56276 Fnek dne d@!‘tﬁsicm Sinchion s not e r@{zec’\"@‘*“

(c) What is the correlation coefficient (round to 5 decimals)? Does this say our data is accurate?
If not, what does this indicate is accurate?

C=0. 8999 . W dses ot suo thed Yo dede s
aconet e, b osans Hhat 55 (O fondion 5 o
NCSVUNS eptsen Yedion oF e detan

(d) In our above function, is t every year, or every 27

(¢) What is the growth rate? What does this tell us?
e 6mw¥m cede 1S 299 % Ta- s Yook b
medel TJN&OLS C f’)“‘v‘f\&\ ok 2941% 7 bw n e
Po?wh’ﬁm of cats,
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42, True or False. (If False know what was done wrong.) Note, the same true properties hold for In.
I'm not rewriting these problems, but we could rewrite as In.

(a) logjpz = 10" = (i) logz? = (logz)? F.

(b) logo(x + 1) = log(x + 1) T () log <£> g
v gy
(c) log(x +y) = log + logy T

- (k) Iogw—logy:i—gi—g
(d) log(zx +y) =logz+y ¥

(e) log(x +y) =logzx -logy F (1) log z —logy = log (%> T

(f) 3logz = logx® T (m) 10g5’7‘10gy=10;§m F

(g) 2log(x +y) = log(z?* + 3?) F (n) log(zy) =logx - logy F

(h) logz® =logx + log x T (0) log(2® + 4z +4) = 2log(z +2) T

43. Solve the following equations for the variable. Make sure you can solve exactly and solve rounding

to the proper decimal. (Note, some may not exist or be messy. Note, you cannot take the natural
log, or log of a negative number.)

(a) 6% — 1031‘+2 =0
;% Bx+ A v -
ust Logig

2[> -s |
(h) 107 = 10076 2-loglo
a O
Wo=10 .
AN 2 2% 2= K
2000 =00 g =10

= 5P -1

- "XQ"' et

e
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(C) C:c+8 = 10*

%+% = xLn(10) = x(nio-|
=
{/—f‘f \

(d) 1005 = 1237 — % LOOS

ocsS" |
’\[f -Q,‘v’\ l ~3 \

(e) 1005 = 123(x)* = g = 1605

=\ ,44\[{@/
- 123 )

2K x¥le
(f) 8@ _ 2z+6 =0 ﬁ) (9\5) P :)\ et

— 3% * ¥ ,
2 9x =0
=X =53

(g) 52T = 100
_axts

= A0
= axrh = La(a0)

= E: Y (ac')ﬂ
2
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44. If possible expand using the properties of logarithms, if not possible state why.

(a) In(z3/yz) = .Qv’\ (Xs) + .QV\ (\'_8%)

= 3 0ax + 5 La(uz)

= Flax *{;(Qﬂ)\* Loz)
=Y 2 Lax+ L Qno bk O
o) ln<f;_z) \ X+ %JF ;\ﬂ\a—l

= Do (x® -1 Ub"t)
= Lo (Xa‘) - “a l{\(‘é.’b) g BQAX"‘,}( &v‘\ \Q'\"&L\i)_,

: d

©1(5V3) 7§, Q‘% )+ DalVz)

= Jn(x) = )+ ba @)
mwggﬂz

(d) SIn(z +y)  Cannet ex eend No Préreehes -96’ BIVETIRN
wside of @ \6:8

D g) = 5t S(R)
- %Qws(m-w@)
:\% ax + 50z = 4, cg)»\
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45. Contract, rewriting the expression as a single logarithm.

(a) %lnr — %ln(r +1) = /Qv) ({;Z ) - &ﬂ (J(x}[)3>

(b) 3In(z) +5n(y) —In(2) = P () + La(y®) —Ln (2)
S
= (52)
(¢) 4(lnz +Iny —Inz) = %Qﬂ(%) |

N

(d) In(z +5) —In(z = 5)

46. Answer the following financial problems.

(a) If you want to have $1000 at the end of 10 years, and you start with $800. How much should
vour interest rate be, if it is compounded continuously?

000 =%00e™ = 125 = ¢°F
2 10¢ = §a(1.35)

> o In0.25)
Ie

~ 0,032 3

= [{\ - 3.33% | \
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(b) How many years will it take $500 to grow to $600 with an interest rate of 3% compounded
monthly? 124

iat
Loo= 500 (1FE2) = 2= (1+&2
2 Jat 2n (1+220) = f0(1.2)

n ( 3
=} = ,}Q;wl} 0033 \/@850 \,Seo\rs \

(¢c) How many years will it take $500 to grow to $600 with an interest rate of 3% compounded
continuously? (Round to the whole year)

oo =500e” Y o 1= e

S 0.03¢ = an (1.2)

= 3. ,Qn(i :{(_c OFZH 890\;3‘]

47. Let f(t) be the quantity of ampicillin, in mg, in the bloodstream at time ¢ hours since the drug

was taken. At ¢ = 0, the amount is 250 mg, and approximately 42% of the drug is eliminated each
hour.

(a) Write the exponential function, f(t) for the amount of drug in the system.

P =350 (0. 55)

(b) Find exactly how many hours (rounding to two decimals) it will take for there to be 100 mg of
the drug in the bloodstream. Showing all algebraic work.

160 = 260 (0.59)

> 01 =058 5} 0,058 = ha(04)

= } < QV’) (0 “t\
\Qn(O c;%)

40



(¢) What if the drug was continuously eliminated at a rate of 42%? What is the exponential function

then?

(d) How many hours (rounding to two decimals) will it take for there to be 100 mg of the drug in
the bloodstream for your function in part (c¢). Show all algebraic work.

:‘QSO@QO'LQ{ = 0 L‘ - ebéll;)t
= -0.42t = Ln(0H)

Qm(ﬁ”ﬂ
= 1= e {Qi% hews J

48.  Answer the following questions (not using the rule of 70 but solving exactly).

(a) If a population has a growth rate of 5% per year, will this have a doubling time or half-life?

Explain and find this. D‘;ub!'\,g Mn«, ol e (\7[\0%%,\
RELOEE S 1 0, (1.05) = Lo (3)

=y - Da(a) . 9 7 )
t W) )Ltﬁ Q\O@Z (leLU”S J/

(b) If a population has a decay rate of 5% per month, will this have a doubling time or half-life?

Explain and find this. Mg '\QQ &WL . &uj‘a
L2050 =2 Lia(oa5) = da()

SN (NG 2 B
= e Tn(eas) Eﬁ,ﬁ\BH “”M'“ﬂ

(¢) According to this function P(t) = 500(1.20)" where ¢ is in days. Will this function have a
doubling time or half-life? Explain and find this.

Doub\\\ng X*\N biiayse s is 3rwjf‘4 ocle |

= 1}9\0
SO , a0 )
= Qn 0. 3\0\ ~ 3,803 -Z)Sg

/
/
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(d) According to this function P(t) = 500(0.20)* where ¢t is in hours. Will this function have a
doubling time or half-life. Explain and find this.

€ - L(~€ because Has 15 o cieca modle |

L;l =0, Q\O - % &W ;@,4301 L\ows
n(mc\

(e) Find the exact doubling time for a substance that earns increases 5% per quarter vear. (Round
to the nearest quarter year.)

L=t L (9) |
A=1.06" = IH aueder veaws
Q % Qﬂ([05\ Ewe J ws

b ]

(f) Find the exact half-life for a radioactive substance that has an annual decay rate of 2.4%.
(Round to the nearest year.)

r/—'_“—l‘:@qu{ => “QW ()
. t- n (0.970)

2:: 9\01 a&u’S \\

—— %

22853

b0

49.  Answer the following questions about logarithms.

(a) What is the domain of log x? (C’ iCﬁD

(b) What is the range of log x? ("OD,- ()D) ;

)

)
(c) Is there a horizontal asymptote? Where is this located? OO
(d) Is there a vertical asymptote? Where is this located? Y@SI CC}‘ x=0
)

(e) What is the difference between log z and Inz? &o&x is % \
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50. Solve the following exactly. (Keep in mind the domain of log and In.)

(f) In(x) = In(x —1) =2

\ 2
In(Z)=2 =xae
Q

= Rz g€ T o2
D xle?-N=et D ®= 53,
X(e | e A e'&_l

(g) log(x) —log(z —1) =2

= = 100x 160 = T4x =100
= X = _l_g_&:
(h) log(z) —log(x +3) =1 q
>+
Qeéira)"\
P 53710 D x= lox+30 = Tx = -30

) ) =2 ,Q,ﬂ (XQWLB) X (Can J el @ r\ZJiJf‘“e
Y 10 j)




51. Suppose I am making a pasta sauce with tomatoes and wine (and a few other things that aren’t
going to impact our pH much). Wine has a pH of 4 and tomatoes a pH of 5.

(a) The directions call for 1.75 cups of tomatoes and 0.25 cups of wine (who knows how good this
sauce will be?!). What percent of the mixture (if I only consider tomatoes and wine) is using the
tomatoes and what percent is using the wine? (Hint: Remember to find the percent consider
the total amount of the item you are considering divided by the total amount you have.)

LE2 w75y

200 ‘ ©

‘\'CW?LM 5

085 VT =g
wWine. . .00 = ‘&»5/0

(h) What is the percent of tomatoes in decimal form? And the percent of wine in decimal form?
—-vagﬁ'@%&) 0.3FS et 0,135
(¢) What is the ezact hydrogen ion concentration of my sauce?
e H o= __/QOS {H*] ) ):Hﬂ = lO"f
Yomatoes S:..Jlﬂmﬂ > = 107°
C

Our sauce

- - -5
0.275 10" + @.125-10" " = 2,125 <O

'//
5
= D“Hl = a-‘)as )‘lo
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(d) What is the pH of my sauce? (Rounding to two decimals.,)_,&

. +«,,yé’*“g‘.‘:‘f‘
?H-JZDS[H] %8(9"&5 o) )jt.(ﬁ

(e) If T want my pH of my sauce to be 4.75 exactly. What percent of tomatoes and what percent
of wine should I include? (Rounding to two decimals.)

o = dacwmol Form of ])Q(C&AJF oF fomedoes

=

B [yeg= p IO ) 07 ‘ 'FH =4TY = [ ot

= zo"”s" P 07+ (1-p) 10 -=p U G p 107

= 5 (J0 lr) O A Z(/ o™ )O’”,&ci,gg
i F 0%~ 10 O

:FBB 7 +om¢u(v€3/ %.57, w(%}

52.  If sound doubles in intensity, by how many units does its decibel rating increase? Show all
mathematical work. (I :
0 = 10 Jeg /To)
T doubles = T,= T,

Ur:w*ﬁog =), M =10-bag (2) 10 oo ()
> P, -N, = % QI:”) 0. Q“%<IW
(&ua ) 90%( )
10 o (52 ) = 10-flg ()

< -
Mm_.

= (trwc dlecihel (\e&ma mu\eaf%:ﬁ .b'd& 1% QG%QJ\ Wﬂ;AF‘DME)) un}*i;m




