


Math 70 B 2.4 6 2.$ Word Problems 

(We are skipping forward to the first sections that can be done without a graphing calculator.) 

2.4 Applkations w 
Objectives 

1) Write perc nt as decimal. 
2) Write deci al as percent. 
3) Solve basi percent problems. 

2.5 Problem Solvin1 
Objectives 
Solve problems usin 

1) direct tran lation 
2) consecuti ·, e integers, consecutive even integers, or consecutive qdd integers 
3) geome~ry ormulas 

a .• Pe imeter 
b. i ar of a rectangle 
c. · an les of a triangle 

· d. c ptementary or supplementary angle$ 
4) money, in~luding 

a. , fixEtd and variable costs 
b. j br~ak-even analysis of cost and revenue 

5) perce~. t itrease or pe. rcent decrease 
6) unifor~ • tion (D=RT) . 

I 
I 

Examples Be P+ Problems 
f 

.. 

Define a variableJ wri e an algebraic equation using that variable, and sotvethe equatiom 
1 I '. ! I 

question. If the qt.t i.on includes units, always include them in your answer. · I 

'' I 

I ' I , . ~ "-· i ! 

answ~the 

1) Six times some n mber added to 8 amounts to 4 added to the prgpuct of 4 and tt)e :nu ber. 
' ' . i ~ :J 

I 

i 

I , . 
3) The perimeterof cross section of a "two by four" piece: of lumb 

longer than the idth. Find the actual dimensions of the cross s 

, I :1: 
I I 'I' 

2) The sum 91 ~l'ee bnsecutive even integers is 228. Fine! the i~r..1 I ' · i Ii 

; I i jll 

isJ10 ~n~hes. lh~ length is 2f ;nches 
.~n df a two-by-four. l 

\ i• 1 ' ; i 
l 

4) The length of a r. ngle is two feet more than the width. The ar 'a i. J,3:1.25 square f~ And '1e 
dimensions ohh rectangle. . ! :· , : . !l 

' : I : ' I ' 
: ! I : l 

5) Find the r:nea~ur of the angles of a triangle if the measure of the fir$t ~ngle is thf~ ti~s the easure 
of the second an le and the third angle is 25° more than the sec d angle. ~ ! · 

i' 

II ' 
i 



 

6) Angle A and angle B are complementary angles and angle A is 14 more than three times angle B.  Find 

the measures of angle A and angle B. 

 

7) Angle A and angle B are supplementary angles and angle A is 35 less than four times angle B.  Find the 

measures of angle A ad angle B. 

 

 

 

8) Fine Line Trucks rents an 18-ft truck for $42 plus 35 cents per mile.  Judy needs a truck for one day to 

deliver a shipment.  How far can she drive and stay within a budget of $70? 

 

9)  The cost C to produce x number of tennis rackets is xC 13170 .  The tennis rackets are sold wholesale 

for $18 each, so revenue R is given by xR 18 .  Find how many tennis rackets the manufacturer needs to 

produce and sell to break even. 

 

 

 

10) Find 13% of 5000. 

 

11) The population of a town increased by 200%, to 100 people.  Find the original population of the town. 

 

12) A diamond ring sold for $2875.50 including tax.  If the tax rate where the diamond was purchased is 

6.5%, find the price of the ring before the tax was added.   (Round to the nearest cent, if necessary.) 

 

13) During a stock market “correction”, Eva’s retirement funds lost 8% of their value.  After the crash, Eva 

had $180,000 in her retirement account.  How much was in the account before the crash? 

 

 

 

 

14) Rafaela ran for 20 minutes and then walked for 10 minutes.  Her running rate was 250 feet per minute 

faster than her walking rate.  If she ran and walked a total of 15,500 feet, how fast did she run? 

 

 

15) Antonio drove for 2 hours in a snowstorm and then for 5 hours more in clear weather.  He drove half as 

fast through the snow as he did in the clear weather.  If he drove 240 more miles in clear weather than he 

did in the snow, how fast did he drive through the snow? 

 

 

16) Emory rode their bicycle at a rate of 15 mph and then slowed to 10 mph.  They rode 30 minutes longer at 

15 mph than they did at 10 mph.  If they traveled a total of 25 miles, how long did they ride at the faster 

rate?  [Caution:  Be careful the units match!] 

 



Using Dimensions to Remember Formulas and Units 

For any geometric formula, the degree of the formula= dimension of the concept= exponent on units 

ONE DIMENSION: degree 1 formula, units with exponent 1 (invisible 1) 
TWO DIMENSIONS: degree 2 formula, units with exponent 2 or the word "square". 
THREE DIMENSIONS: degree 3 formula, units with exponent 3 or the word "cubic". 

Concept Degree of formula Using formula to find units 

Length L = L1, degree 1 L = 3 feet= feet 1 

Perimeter of a Rectangle P = 2L + 2W L=3feet = 3feet1 

Formula has two terms. W = 2 feet = 2 f eet1 

Degree of 2L = 2L1 is1. 

Degree of 2W = 2LW1 is 1. P = 2(3feet) + 2(2feet) 
Maximum of 1and1is1. =6feet+4feet 

= 10 feet 
Degree of 2L + 2W is 1. [combine like terms] 

Circumference of a C = 2rrR R=3feet = 3feet1 

Circle Formula has one term. 
2 is a constant. C = 2nR 
TC is a constant. = 2rr(3f eet) 
Degree of 2TCR1 is1. = 6TC feet 

~ 18.84 feet 
Area of a Rectangle A=LW L = 3 feet= 3 feet 1 

Formula has one term. W=2feet = 2feet1 

Degree of LW = L1W1 is1+1=2. 

A= 3 feet 1 
• 2 feet 1 

= 6 f eet 2 = 6 square feet. 
[exponent laws] 

Volume of a Rectangular V=LWH L = 3 feet= 3 feet 1 

Solid Formula has one term. W=2feet = 2feet1 

Degree of LWH = L1W 1 H1 H =4 feet= 4 feet 1 

is 1+1+1=3. 

V = 3feet· 2feet·4feet 
= 24 f eet3 = 24 cubic feet. 
[exponent laws] 

Volume of a Sphere 4 R=3feet = 3feet1 

V = -TCR3 

3 4 
Formula has one term. V = -TCR 3 

3 
4. 4 - 1s a constant. = 3TC(3 f eet) 3 
3 

TC is a constant. 4 
Degreeof~TCR 3 is3. =-TC· 3 3 • f eet3 

3 3 
[exponent laws] 
= 36TCfeet3 

= 36rr cubic feet 
~ 113.04 feet 3 

Dimension 
=Degree 

1 

1 

1 

2 

3 

3 



BACKGROUND YOU NEED: 

Determine the degree of a polynomial: 
1) Identify the terms, separated by add or subtract 
2) For each term, use only the variable letters, not the constant numbers. 
3) For each term, add up exponents on the variables 
4) The degree of the polynomial is the maximum of the degrees of the terms. 

Example: Find the degree of-3xy3z + 4x2y. 
There are two terms. The degree of -3x1y 3z1 is1 +3+1=5 

The degree of 4x2y1 is 2+1=3 
The maximum of 5 and 3 is 5. 
The degree of-3x1y 3z1 + 4x2y is 5. 

Combine like terms: 
1) Check: are the terms like terms, having the same variables with the same exponents on those 

variables? Unlike terms cannot be combined. 
2) Add the coefficients, while keeping the variables and exponents unchanged. 

Example: Simplify 2xy - Sxy + 8xz. 
2xy and -Sxy are like terms, but 8xz is not. 
The coefficients are 2 and -5. 
The answer is -3xy + 8xz 

Exponent Law: Multiply like bases means add exponents 
When two factors with like bases which are variables are multiplied, we can add the exponents. 

Example: Multiply 2xyz2 
• (-3xy3z). 

The factors are 2, x, y, z 2
, -3, x, y 3

, and z. 
The like bases are x with x, y with y 3 , and z 2 with z. 
Multiply: 2 · (-3) · x · x · y · y 3 • z2 • z 
= -6. x1+1 • y1+3 . z2+1 

The answer is -6x2y 4z3 

Exponent Law: Exponent Outside Parentheses is applied to all bases inside parentheses 

Example: Simplify 4(-2x)3 

Notice that 4 is outside the parentheses. The exponent 3 does not apply to it. 
Notice that the negative is inside the parentheses. The exponent 3 applies to -2, x. 
= 4· (-2)3 ·x3 

= 4 · (-8) · x 3 

The answer is -32x3 . 



,.-

! PHRASES MEANING ADDITION 

Phrase 
.( 

i : --- . 
"the sum of 3 and a x>.umber .. 
"the total of a numb~ and 50" 
"8 more than a numtjer" 
"a number increased ~ 22" 
"a number plus IQ" ' 
"one number added~ another" 

PHRASES MEANING SUBlnACTION 

Phrase i 
l 

"4 subtracted from ainumber" 
"the difference of 4 ~d a number" 

"4 deaeased by a ntber" 
"4 less than a numb " 
"4 fewer than a num " 
"4 minus a number" i 
"4 reduced by a n~ber" 
"4 less a number" , 

\ 

Translation 

.$1+ x 
x+ 50 
x+8 
x + 22 
x+ 10 
x + 'J 

- Translation 

x- 4 
4-x 
4 - " 
" - 4 
x- 4 

·4 - " 
4-x 
.4- x 

/~ . PHRASES MEANING MUL'IJPUCATION 

l i Phrase .Translation 

·~a number multipuedjby 5'\ , 5 · xor simply 5x 
. ,,-(We uSually write YUiabJe ~ JaSt: 90 ft write .b rather thaD %5.) 

:·~·tire ~roduct of 3 ~-~--a ri~~r·~ , , 3x 
·"one number times a$other" ·::y 

,,• 2.,. . , i 2 
"- of a number" · ' · - x 
'3 3 

special multiplication p~es 
i 

"twice a number" F 2x 
"double a number," 'ia number doubled" 2x 
"triple a number," "ai number tripled" 3x 

l 

PHRASES MEANING DIVIS ON 

Phrase I 
"a number. divided byj 8" 

I 
"the quotient of a nu*1ber and 8" 

I 
l 

Translation 

x + 8 or.: 
8 

x+8or! 
8 

.~ "the ratio of a nwnb~r to 8" 

( "a number divided in~ 8" 

special division phrase I 

x + 8 or.: 
8 

xfs or 8 + x 

"the reciprocal of a nymber" 
I 
x 



Math 45: Useful Math Terminology 

Operation: add, subtract, multiply, divide, exponent, radical, absolute value, etc. 

_,,.-_ Order of Operations: Rules for which part of a calculation to do first, and then what order to proceed 

Variable: A letter used to represent any or a specific number, often unknown 

Expression: A combination of variables and numbers with no equal sign, though operations are permitted 

Substitute: Replace a variable or an expression by a variable or expression which is known to be equal 

Evaluate: Give a number answer as a result, often by substituting given values for a variable then performing 
any operations 

Terms: Parts of an expression that are separated by addition (rewrite subtraction as addition) 

Distribute: Multiply a single term by all terms within parentheses that follow or precede it 

Factors: Parts of a term that are separated by multiplication (rewrite division as multiplication) 

Factor: Find the prime factors (numbers or polynomials) which multiply to give the original expression 

Reduce: Put a fraction in lowest terms. A reduced fraction has no common factors, decimals or fractions 
within fractions 

Constant: An expression which is a number without variables 

Coefficient: A number, especially if multiplied times a variable or product of variables or quotient of 
~, variables 

Equation: Two expressions separated by an equal sign 

Inequality: (a) One of the four symbols <, >, :;;;,~ 

(b) Two expressions separated by an inequality symbol 

Solve: Find all solutions, meaning the values for a variable which make an equation or inequality true. 
Solution may be a single value, list, set, interval, or a graph. 

Isolate: Perform operations to both sides of an equation or inequaltiy so the isolated item is alone on one side 

Set equal to zero: (a) Set an expression equal to zero: write the expression, an equal sign, and a zero when 
finding the x-intercepts or zeros of the expression viewed as a function. 

(b) Set an equation equal to zero: Rearrange terms by adding or subtractingthe same term from both 
sides of the equation until one side is zero. 

Rational: A number or expression which is or can be written as a fraction if integers or a fraction of 
polynomials 

Simplify: Final form for an answer. Reduce fractions, distribute, combine like terms, evaluate operations. If 
simplifying a rational expression, factor and divide out common factors, then leave final answer factored. 

Interval: A set of all values between two given endpoints. Notation specifies if endpoints are included. 

~.Ordered Pair or Point: A pair of numbers in parentheses, separated by a comma, denoting the x- and y
coordinates on a rectangular coordinate graph 



(':1 
.· ) DEFINmONS · 

() ) ,I 

Geometry formulas The petimetel' is the sum of the lengtp.s of all the sides of a figure. 

The area is the amoul.lt of space enclosed by a two-dimensional figure measured 
in ·units squared. 

The surface area of a solid is the sum· of the areas of the surfaces of a three
. dimensional figure. 
The volume is the amount of space occupied by a three-dimensional figure 
measured in units cubed. · 

·------------··--Theradius.rof.acircle is the line segment that extends fr.am.the center of the . 
circle to any point on the ciri:;J.e. . 
The diameter of a circle is any line segment that extends from one pointon the 
circle through the center to a second point on the circle. TI1e diameter is two 
times the length of the radius, d = 2r. 

. . 
In circles, we use the term circumference to mean the perimeter. 

Pla.~e ~.i~~r~~ ..... -···- ···- ·-· .-.. -·-····-· 
Formulas -r--·- ---···--·--··-· .. ···-- ··----.... 

Square 

Rectangle 

: Triangle 

! Parallelogram 

Circle 

Os 
s 

CJw 
al l~c 

I Area: A= s2 I Perimeten P = 4s 

I 
I I Area: A= lw 
. Perimeter. P = 2l + 2w 

1 
Area: A. = 2 bh 

· Perimeter: P = a + b + c 

SoUds 

Cube 

Rectangular Solid 

~-! 

t1 s . . 
s 

s 

lffj'· 
. Ii . · ..•.. · .. 

. .. ' ... 

l I 

Formulas 

Volume: V = s3 
· 

Surface ·Area: S = 6sz 

Volume: V = lwh 
Surrace Area: s = llw + ?.th + 2wh ·r . 

b . 
----r~-- . ; _., ·. t1 Area: A =·bh a}h --- --- . --P-'2D:<'~·"'· ····•C•·•<'' . •. ~. b [One -·-·~c .·cc"·• ............ ·.--.-.. --

® 
I ..: ... ., , -~,.. . -c·~·h:/ .. F ·~ • ·7···~"\';.1;~-.:v·: --

circ t 
1 

,. · 3 

. um erence: C = 2'1T'r = 'TTd i 
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1.6.37 

1>e-h~ va-vi ~Joles 
__ ,/ 1 ~--

The occupations o~edical engin~ @Oii care sj)ecialisWand4?liYsician assis~ are among 

the y;:;., lr~sla_fe_, ~i-:, <SeYlkVl~l 
10 with the largest growth from 2008 to 2018. t!he number of physician assistant jobs will grow 2 
thousand less than 3 times the number of biomedical engineer job!Ji!..e number of skin care ~r 
specialist jobs will grow 15 thousand more than half the number of biomedical engineer job.§ fl: the L.. 

total growth of these three jobs is predicted to be 58 thousan~find the predicted growth of each 

job. 't -\-r-Zl-VV~·tfttiL lt3 

The predicted growth of biomedical engineers is D thousand. (Simplify your answer.) 

The predicted growth of skin care specialists is D thousand. (Simplify your answer.) 

The predicted growth of physician assistants is D thousand. (Simplify your answer.) 
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1.6.25 In 2006, the population of the country was 32.6 million. This represented ~n population of 
4.5% since 2001. What was the population of the country in 2001? Round to the nearest hundredth ofa 
million. 

In 200 I, the population of the country was D million 
(Round to the nearest hundredth.) 
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Math 45 Section 2.6 Direct Translation Problems Involving Percent p . if 

Problems: 
\,..---"', 

! 

A real estate commission is 3% of the selling price of$123,000. How much is the commission? 
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.\-\'' 3. You earn a 5% pay raise. Your new hourly rate is $23.70. What was your previous hourly rate? 
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{-{,,,. 4. Your boss gives everyone a 10% pay cut. Your previous salary was $120,000. What is your new 
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A store marks up the wholesale price of all clothes by 35%. If the selling price of a shirt is $56, what 
was the wholesale price? 
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Scientists are drilling a hole in the ocean floor to learn more about the Earth's history. Currently, 
the hole is in the shape of a~who~s approximately 3700 cubic feet and whose 
height is 1.1 miles. Find the radius of the hole to the nearest hundredth of a foot. (Hint: Make sure 
the same units of measurement are used.) 

The radius of the hole is 0.45 feet. (Round to the nearest hundredth.) 
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