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MATH 210 FINAL EXAMINATION SAMPLE QUESTIONS

A. Place Value, Operations, & Other Numeration Systems

1.

a. Wha istheplace valueof the"0" in thenumeral 50,7237

b. What digit isin thethousndthsplace in thenumeral 6,347.09527?

a. Writeinwords 51020305048

b. Write thenumber:

"three billion, six hundeed seven million, eighty-four thousand, nine hunded fifty-two"
c. Writeinwords 0.000097

d. Writeasadecima number: six hunded and fifty-four thousndths

e. Writeasadecima number: six hunded fifty-four thousndths

Wha isthelargest 9-digit number, with 3 digitsto theright of thedecimal point, tha
results fromrearranging the digits in 123456798 ?

Write 73.021in expanded form usng powers of ten.

Write 74.0° + 540+ 840 + 34.(P? indecimal form.

Write 1996usng Roman numerals.

The Roman numeral MMDCXLV 11 would bewritten usng Hindu-Arabic numerals as:

a. Round642.966t0 thenearest ten.
b. Round642.9661t0 the nearest tenth.

Write word problemsfor 17 B9 illudrating:

a. take-away subtraction

b. pat-whole (or missing addend) subtraction
C. comparison interpretation for subtraction
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10.

11.

12.

13.

14.

Indicate if theword problem is measurement division or patitive division.

a. Alicetied 15sticksinto 3 equd bundkes. How many sticks were in each bundi?

b. 72 eggsis howmany dozen?

c. 36bdlsare packed into boxes of 6. How many boxes are there?

d. Wedrove 1280milesthroughCaliforniain 5 days. Wha was our average distance per

day?

a. Doestheequaion, 1 00 =0 O1, follow from the commutative propety? Givea

complete explanaion.

b. Explainwhy 000 isunddined.

Fill inthearithmetic propaty tha judifies each step:

a (5! 397! 2=(397! 5)! 2
=397! (5! 2)

b. 10! (19+8) = 10! (8 + 19)

c. 999+ 0=1999

Draw rectangular arraysto illudrate3! 5=5! 3 (Hint: wha mug bedoneto thearray
for3! 5toge thearray for5! 39

Draw arectangular array illudrating thedistributive propaty for
4! (2+3)=41 2 + 4! 3

B. Mental Math and Estimation

1.

Illugrate mental math techniques to calculate thefollowing. Write your answers in ways
tha clearly show the stepsinvolved in mental calculation.

a 167+19+33+6.3+81+3.7

b. 435+ 96

c. 355D97

d. 9! 67

e 48! 25

f. 76! 1001

g. 34005
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h. 241 38+ 24! 12

172510
13 713
j. 41 6321 25
K. 1234x 33 + 1234x 22

2.  Suppo®youwanttoestimate42 * 92. Whichisabetter estimate: 40 x 920r42 " 90?

Explain your choice withoutactudly finding each produd and then taking thedifference.

C. Standard Algorithms of Arithmetic

1. Using a chip modd, base ten blocks, or bundks, clearly explain all the stepsfor the
standard addition, subtraction, and multiplication algorthms:
a 38 b. 203 c. 135
+46 b 87 I 3

2. Fill intheboxes so tha theresult is a correct multiplication calculation:

19

X 36

2 90

+  0O4 00
OoOood

3. A child @ pge shows this (incorrect) work on an assignment:

63
28

45
Explain wha the child®@ methodmightbe. What answer would the child get if the same
methodwere used to solve this problem?
82
b54
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a. Explain thestepsof thelongdivisonagornthmfor whole numbers usang the patitive
modd for thedivision of 522 cents (5 dollars and 2 dimes and 2 pennies) between three
people. Youmay, if you prefer, describethe stepsin terms of base ten blocks.

b. lllugrate thedivision, 235406, usng a measurement modd.

Calculate 1.083600.43 usngthestandad longdivision algorithm, and explain how it
selects the correct location for thedecimal pointin the quoient.

A case holds 24 peanut butter jars. How many cases will 7,405 peanut butter jars
completely fill? How many peanut butter jars will beleft over?

Number of full cases

Number of jars|eft over

If thismonth is December, wha month will it be 86,543 monthsfrom now?

a. Compute thefollowing multiplication: 3.79
x 4.3

b. Write each of thefactors and the produd as imprope fractionswith whole number
numerators and denominators. Explain therule for the placement of thedecimal pointin
the produd.

D. Prealgebra and Algebra

1.

Margaret writes thefollowing equationsin order to solve 87 B15:
87D10=77Db5=72

Thisisincorrect because, for example, 87 D10 does notequd 77 B5. Use Margaret@
strategy, but write correct equaionsshowing the steps

If nisanunmber, then "the sum of twice tha number and 5" can be expressed as
a2n+5 b.2n-5 c.2n+5 d.n2+5

| am thinking of anunmber. If | add 7, then multiply the sum by 3 and then subtract 12,
theresult is36. Use algebrato find the number.

Write an algebraic expression for thefollowing:
a. thenumber of inchesin m yards

b. thecod in dollars of agym membership for t monthsif it cogs $125jud to join
(membership fee) and then $75per month for each month thegym s used

c. thepeimeter of arectangle with length k cm and width scm



8/17/2007 Math 210 Sample Find page5 of 14

5.

6.

10.

11.

Illugrate theidentity, (a+ b)(a+b)= & + 2& + b? by arectangular array.
Let aandb berationd numbers. Fill in theblanksto jugify each step.

(a+ by

(a+b)(a+b)

(a+b)a+ (a+b)b

(& + bg) +(ab+Db)

& + bat+ab+ b

&+ ab+ab+b?

=& + (ab+ab) +b

= & + (lab+1lab) + b?

=& + (1+l)ab + b’

=d + 2a+b’ 1+1=2

Factor the algebraic expression, & Bb”. Use your result to calculate 32° D28 with only
onemultiplication. Show your steps

&bb’=

32 Pp2&=

., a ¢ _ ,
Write 5 +g asasinglefraction.

200 + 3198

Simplify as much as possible: P9 319

Express 10”45 asaprodud of prime nunmbers.
3088

Give teache's solutionsusng algebra.

a. Thelengthsof thesides of atriangle, measured in inches, are consecutive whole
numbers. If the perimeter is45inches, what isthelength of theshortest sde?

b. Sofia had five times as much money as Diego. After Sofia spent $62and Diego
received his $22 allowance, they had the same amountof money. How much did they
each have at the beginning?
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12.

Give two teacher's solutionsto each of thefollowing problems, oneusng ba diagrams
and the other usng algebra

a. Thee arethree times as many boysas girls. If there are 96 children, how many girls
are there?

b. There arethree children in afamily. Ed is 20 poundsheavier than Fred who weighs
twice as much as Ned. If thethree children weigh 180 poundsatogether, how much does
Ed weigh?

c. Johnand Wendy have atotal of 1012pennies. Wendy has 134 less than John. How
many pennies does Johnhave?

d. A bag of cookies containstwo varieties, chowmlate chip and oameal. There arefour
times as many cholate chip as oameal cookies. If there are 36 more chomlate chip than
oamea cookies, how many cookies are there altogether?

E. Number Theory

1.

a Findthe GCF of 24,26, and 14.
b. FindtheLCM of 24,26, and 14.

a FindtheGCF of 25 472411419 and 32 473 4112 4132 419 Expresstheansver asa
produd of primes.

b. FindtheLCM of 25 472411419 and 32473 4112 4132 419. Expresstheansver asa
produd of primes.

a. UsetheEudidean Algonithmto find GCF(1485 1395)

b. Usingyour answer to part a, find LCM(1485,1395).
Findthe GCF(3259 3258 (Hint: usetheEudidean Algorithm)
List all theprime numbers between 30 and 60.

a. Findtheprime factorization of 495

b. List al of the prime factors of 495

Write two composte numberstha are relatively prime.

8640
Write 79560 in smplified form.
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9.

10.

11.

12.

13.

14.

15.

16.

17.

Determineif thesingle number 5,217960 isdivisbleby 2, 3,4, 5, 6, 8, 9, 10, or 11.
Jugify your answer for each.

If thelast four digits of a 10-digit whole number are 0000,is the number necessarily
divisible by 8?7 Explain.

If thesum of thedigits of a50-digit number is 105 wha single-digit prime numbers
necessarily dividethe50-digit number?

List all digitsthat can beplaced in theblank so tha the statementistrue If none
explain why.

a 9isadivisorof 75__ 7
b. 4isadivisorof 935
c. 6isadivisorof 41__ 23
Circletrueor false and give a counterexampleif the statement is false.

a. If thesum of thedigits of awhole numbe is even, then thenunber is even.
true false

b. If awhole nunmber isdivisible by 18, then thenumber is divisible by both 3 and 6.
true false

c. If awhole numbe isdivisible by 3 and by 6, then thenumber isdivisible by 18.
true fase

a. Toddermineif 277isprime, wha isthelargest prime tha mug bechecked asa
divisor? Is 277 prime or composte? Judify your answer.

b. Is203prime or composte?

At Central Depot, the Uptown Busarrives every 25 minutes and the Downtown Bus
arrives every 45 minutes. If both arrive at noon,when isthe next time thetwo buses
will arrive smultaneoudy?

Midas has 144 gold coinsand 360siIver coins He wants to place his gold coinsand his
slver coinsin stacks so that there are the same number of coinsin each stack, without
mixing thetwo kindsof coins

a. How many coinsshould heputin each stack so tha hewill have the minimum
number of stacks?

b. How many stacks does Midas end up with?

Find the smallest number greater than 7, that when divided by 9, by 12, and by 15, the
remainde is7in each case.
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18. Isit posibleto find nonzro whole numbersm andn such tha 11" = 13'? Explain.

19. Findnsotha 8"9°"18 = 2""3°.

F. Fractions

L. Marthadivides a box of candy amongfourfriends Aaron got % Betty got % Carlosgat

twice as much as Aaron, and Donnagottherest. Who received the mog ?

2. Jack ate % of abag of M & Ms. Jill ate % of theamount Jack ate. What fraction of the
bag remains?
3. TheMatador Bookgore sold % of its Harry Potter books There are 901eft. How many
booksdid thebookgore origindly have?
L _ 541 44
4. Simplify as much as possible: ———=
iTs
5.

512is g of wha numbe?

6. A child@work shows this (incorrect) work on an assignment:

arlnN

1
4+ — =
3

N

Explain wha the child®@ methodmightbe. Wha answer would the child get if the same
methodwere used to solve this problem?

3 2
— 4 —=
4
7. Find 4 fractionsbeween i and i
11 11
8. Order from smallest to largest:
25 29 8 11 13 1
36 36 9 20 12" 2
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10.

11.

12.

13.

14.

15.

16.

a. Usean areamodd to illugrate the produd g X %

b. Write aword problem for which the solutionis

gl w
wIiN

Half thebirdsare female. One-third of thos are blue Onefourth of thebluefemales
have curved beaks. What fraction of the birdsare blue females with curved beaks?

While filling her backyard swimming pool, Mariawatched thelevel rise from é full to
% full in % hours. Assumingtha thepoolisfilled at acongant rate, wha is thetotal

time required to fill thepool?

Mrs. O'Leary had g gdlonsof milk to feed her 9 cats. How much milk does each cat get?

How many % cupsof water are therein % cupsof water?

If g of agdlon of gasfills % of atank of my motorcycle, how much gas does thetank
hold?

A recipefor strawberry shortcake cals for 2% cupsof flour.

a. How many entire cakes can be madeusng 18 cupsof flour?

b. How much flourisleft over?
Which of thefollowing word problems does not have 1; O% asitssolution?

a Joehd 12 boxes of crayonsand wants to dividethem equdly between two people.

How much of abox should each person g&?

b. From Station A to Station B is uphil and from Station B back to Station A is downhill.
Thetrain takes 1% hoursto gofrom Station B to Station A, whichis only % thetime

to gofrom Station A to Station B. How longdoes it take thetrain to gofrom Station A to
Station B?
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c. A rectangular plot of land has area 1% squae miles. Thewidth of therectangleis

% mile. Wha isitslength?

d. Unde Wang plowed 12 acresin hdf aday. At thisrate, how many acres can he plow

inaday?

17. Giveteaches solutionsudng bar diagrams.

a. Thenumbe of menis % of thenumber of people working in afactory. If thereare 16

more men than women, how many workers are there altogahe?

b. A pe shopsold % of its puppesin thefirst month and % of theremaining puppesin

thesecond month. If there are 5 puppies left, how many puppies did the pet shop start
with?

G. Decimals, Ratios Rates, and Percentages

= How many small identical rectangles mus be shaded in order to shade 58%% of the

figure bdow? Shadeonly tha numbea of complete rectangles, not parts of several.

2. Express each of thefollowing as adecimal and asa percent .

3 534

a b. 10-2 d. 1
100000C 3

3. Order thefollowing real numbersfrom least to greatest.

3, 02, i, 0.23
9 17
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4.

10.

11.

12.

13.

14.

Write each of the numbers as afractionin smplified form:

a 0.1 b. 0.03%

c. 5500 d. 0.246
= 2

e 0.83 f. 415%

Find the 105t digit in thedecimal equivalent of

Find the postive difference between 04 and 0.4. Expresstheanswer asafractionin

simplified form.

A box of chowlates containing 72 candiesis filled with only dark choolate and milk
choolate candies. If theratio of dark chowlate to milk chomlate is 5:7, how many
candies are milk chowmlate?

Theentrance feeto aFrench museumis 12 francs. If theexchangerateis eightfrancsto

theBritish pound,how much is theentrance fee in British pound®

Larry, Moe and Curly shared $3000in theratio of 4:5:6 respectively. How much money
did Larry get?

In aphotbgraph of adaughter and mother, thedaughter's heightis 1% inches andthe

mother'sheghtis 2% inches. If thedaughter isactudly 39 inchestall, howtall isthe

mother (ininches)?

A bag contains 6 white and 10 red marbles. After 4 white and 20 red marbles are added to
thebag, wha isthenew ratio of white to red marbles?

A rectangle will becut into two pieces, A and B, so tha theratio of thearea of pat A to

theareaof pat Bis3to5. Part A iswha fraction of thewhole rectangle?

What percent of % is g ?

A TV isonsadewith al5%discountfromitsorigind price. If thesale priceis $51Q wha
was theorigind price?
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

On atest of 40 questions Sam missed 7. Wha percent did he get correct? (give an exact
answer)

A store owne purchasesradiosat $1600 each. In order to make an 18% profit, wha
mug his selling price be?

Thenumber of booksin Michael'slibrary increased by 25%to 180 Find the number of
booksbefore theinarease.

Marcusboughtarare stamp and sold it afew years|ater for 40% more than hepad for it.
If hesold it for $490,how much did he pay for it origindly?

Daniel was 20inches at birth. Asan adult, heis 75 inchestall. Findthe percent of
increase in Daniel's haght

Debrareceived $42last year on aoneyear investment of $500
a. Wha istheinterest rate pad on theinvestment?

b. At the same rate how much would she need to invest for oneyear to earn $178507?

Kathi earnsa salary of $250per week. In Januay, shegetsapay raise of 10%. In June
the company has adrop in revenueand cuts the salaries of all employeesby 10 %. Wha is
Kathi'sweekly salary then ?

In oneyear, of agroupof 125pupils, 80% achieved full attendance. How many pupis
were absent on at least oneoccasion?

Chris spent 55% of his money ona DVD, after which hehad $18left. How much did he
have origindly?

There are 200members of aclub. 60% of them are male. Wha percent of thenumber of
femalesisthenumbe of males?

Determinethe percent of thefigurethat is shaded.

Which isthebetter buy: $.67 for 58 ounces or $.17 for 15 ounes?
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27.

28.

29.

30.

31.

A dressis marked down 25% and then it is marked down 20%from the discounted price.
a. By wha percentisthedress marked down altogether (after both discounts)?

b. Isthepricefor thedressthesame, more, or less than if thedress had been marked
down 45%at thestart?

c. Istheprice for thedress the same, more, or lessthan if the dress had been marked
down 20%first and 25% second, rather than the other way around?

Theprice of House | inareases 200% Theprice of House 11 next doortriples. If both
houssinitially cog the same amount which is more expensve now?

A) House |
B) Hou=e 11
C) Theprices are thesame

A man travels 56.25 milesin onehou and 15 minutes. Wha is hisaverage speed in miles
per hour?

Cheryl drovefor 4 hours at an average speed of 48 miles per hou. Then shedrove 3 hours
at an average speed of 55 miles per hour. Wha was the average speed for theentire trip?

Ralph can pantahousis2 days. It takes Norton5 daysto pant thesame house. How
many days will it take them to paintthehous if they work togeher and don'tinterfere
with each other?

H. Real Numbers: Integers, Irrational and Rational Numbers

1.

Wha isthedefinition of arationd numbea?
Trueor Fase:

If % and g arerationd numbers and % " 0, then % C")g isarationd number.

Which of these numbers have only infinite repeating decimal representations and which
have terminding decimal representations?

1 35 710215 1 11574

— g9 -

211 512218 38511 5101 16
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4.

Use thedistributive propaty to explain why 4 * BB is negative.

Circletrueor false for each statement; if false, provide a counterexample.

TorF a Allintegersarerational numbers

TorF b. All rationd numbers are integers

TorF c. Thesumof any two negaive numbersis negaive
TorF d abb=Dbba foranyintegasaandb.

TorF e (abb)bc=ab(bbc), foranyintegasa, b,andc.
TorF f.a’+b*>=(a+b)’ for any integersaandb.

TorF g Ifa#b, thena+c#b+c, foranyintegesa, b, andc.
TorF h. Ifa#b, thenca# cb,foranyintegersa, b, andc.
TorF i. If a<b,then & <? foranyintegersaandb.
TorF |j. |a+b|=]|d+ |b|for any integersaandb.

TorF k. [ab|=l|a|"|b| for any integersaandb.

Determinethe exponent B, when therightside of the equaion bdow is expressed in
scientific notation. (Hint: It is not necessary to calculate the numbe A; jud estimate)

(5.23' 10")" (9.1" 10®)

: =A!l 10P
(3.33' 10°)

B=

Which of thefollowing areirrationd numbers?

a 4 b. DV4 c. V5 d.\3 x\12
e 2% f. 1.12112211122211112222 g. 2341

. 148 . 4
h. +/2++/18 e j. (\/7)

a Findarationd number (in decimal form) between 082 and 0.82

b. Findanirrationd number between 0.82 and 0.82



