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MATH 210 FINAL EXAMINATI ON SAMPLE QUESTI ONS  
 
 
A. Place Value, Operations, &  Other  Numeration Systems 
 
1. a. What is the place value of the "0" in the numeral 50,723 ?  

b. What digit is in the thousandths place in the numeral 6,347.0952 ? 

2. a.  Write in words:  51,020,305,048 

b.  Write the number:   

"three billion, six hundred seven million, eighty-four thousand, nine hundred fifty-two" 

c.  Write in words:  0.000097 

d.  Write as a decimal number:  six hundred and fifty-four thousandths 

e.  Write as a decimal number:  six hundred fifty-four thousandths 

3. What is the largest 9-digit number, with 3 digits to the right of the decimal point, that 
results from rearranging the digits in 123456.798 ?   
 

4. Write 73.021 in expanded form using powers of ten. 

 

5. Write  7á103  + 5á10 + 8á100  + 3á10Ð 2  in decimal form. 

 
6. Write 1996 using Roman numerals.  

 
 

7. The Roman numeral MMDCXLVIII would be written using Hindu-Arabic numerals as:  
 
______________  
 

8. a.  Round 642.966 to the nearest ten.  

b.  Round 642.966 to the nearest tenth. 

 

9. Write word problems for 17 Ð 9 illustrating:  

a.  take-away subtraction 

b.  part-whole (or missing addend) subtraction 

c.  comparison interpretation for subtraction 
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10. Indicate if the word problem is measurement division or partitive division. 

a.  Alice tied 15 sticks into 3 equal bundles.  How many sticks were in each bundle? 

b.  72 eggs is how many dozen? 

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

d.  We drove 1280 miles through California in 5 days.  What was our average distance per 

day? 

11. a.  Does the equation, 1 Ö 0 = 0 Ö 1, follow from the commutative property?  Give a 

complete explanation. 

b.  Explain why  0 Ö 0  is undefined. 

12. Fill in the arithmetic property that justifies each step: 

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

                          = 397 !  (5 !  2)      _________________ 

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

c.   999 + 0 = 999                            _________________ 

 

13. Draw rectangular arrays to illustrate 3 !  5 = 5 !  3  (Hint: what must be done to the array 
for 3 !  5 to get the array for 5 !  3?) 
 

14. Draw a rectangular array illustrating the distributive property for  

4 !  (2 + 3) = 4 !  2  +  4 !  3 

 
B. Mental Math and Estimation 
 
1. Illustrate mental math techniques to calculate the following.  Write your answers in ways 

that clearly show the steps involved in mental calculation. 

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

b.  435 + 96 

c.  355 Ð 97 

d.  9 !  67 

e.  48 !  25 

f.  76 !  1001 

g.  340 Ö 5 
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h.  24 !  38 + 24 !  12 

i.  

! 

17
2

13
"5
10

13
 

j.  4 !  63.2 !  25 

k.  

! 

1234" 331
783  +  1234" 452

783  

2. Suppose you want to estimate 42 

!  

"  92.   Which is a better estimate:  40 

! 

" 92 or 42 

!  

"  90? 

Explain your choice without actually finding each product and then taking the difference. 

 
C. Standard Algorithms of Ar ithmetic 
 
1. Using a chip model, base ten blocks, or bundles, clearly explain all the steps for the 

standard addition, subtraction, and multiplication algorithms: 

a.        38                  b.   203                 c.    135 

       + 46                      Ð  87                        !   3         

 

 

2. Fill in the boxes so that the result is a correct multiplication calculation: 

 

3. A child Ôs paper shows this (incorrect) work on an assignment: 

   63 

                      Ð 28 

                         45 

Explain what the childÕs method might be. What answer would the child get if the same 

method were used to solve this problem? 

                         82 

                      Ð 54 
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4. a.  Explain the steps of the long division algorithm for whole numbers using the partitive 
model for the division of 522 cents (5 dollars and 2 dimes and 2 pennies) between three 
people.  You may, if you prefer, describe the steps in terms of base ten blocks.  
 
b.  Illustrate the division, 2354 Ö 6, using a measurement model. 

5. Calculate  1.0836 Ö 0.43 using the standard long division algorithm, and explain how it 

selects the correct location for the decimal point in the quotient. 

6. A case holds 24 peanut butter jars.  How many cases will 7,405 peanut butter jars 
completely fill?  How many peanut butter jars will be left over? 
 
Number of full cases _______________ 
 
Number of jars left over ________________ 
 

7. If this month is December, what month will it be 86,543 months from now? 
 

8. a.  Compute the following multiplication:         3.79 
                                                                         

! 

" 4.3 
 
b.  Write each of the factors and the product as improper fractions with whole number 
numerators and denominators.  Explain the rule for the placement of the decimal point in 
the product. 

 
D. Prealgebra and Algebra 
 
1. Margaret writes the following equations in order to solve 87 Ð 15: 

 87 Ð 10 = 77 Ð 5 = 72. 

This is incorrect because, for example,  87 Ð 10 does not equal 77 Ð 5.  Use MargaretÕs 
strategy, but write correct equations showing the steps. 

2. If n is a number, then "the sum of twice that number and 5" can be expressed as  
 
a. 2(n + 5)  b. 2n - 5  c. 2n + 5  d. n2 + 5  
 

3. I am thinking of a number.  If I add 7, then multiply the sum by 3 and then subtract 12,  
the result is 36.   Use algebra to find the number. 
 

4. Write an algebraic expression for the following: 
 
a.  the number of inches in m yards 
 
b.  the cost in dollars of a gym membership for t months if it costs $125 just to join 
(membership fee) and then $75 per month for each month the gym is used 
 
c.  the perimeter of a rectangle with length k cm and width s cm 
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5. Illustrate the identity, (a + b)(a + b) =  a2  +  2ab  +  b2, by a rectangular array. 
  

6. Let a and b be rational numbers.  Fill in the blanks to justify each step.   
  
(a + b)2 = (a + b)(a + b) 
 
  =   (a + b)a + (a + b)b    _________________ 
 
  = (a2  +  ba) + (ab + b2)  _________________ 
 
  =   a2  +  ba + ab + b2     _________________ 
 
  =  a2  +  ab + ab + b2         _________________ 
 
  =  a2  +  (ab + ab) + b2    _________________ 
 
  =  a2  +  (1ab +1ab) + b2  _________________ 
 
  =  a2  +  (1+1)ab  + b2     _________________ 
 
  =  a2  +  2ab + b2           1+ 1 = 2 
 

7. Factor the algebraic expression, a2 Ð b2.  Use your result to calculate 322 Ð 282 with only 
one multiplication.   Show your steps. 
 
a2 Ð b2 =  _______________ 
 
322 Ð 282 =  _________________________________________ 
 

8. 
Write  

a
b  + 

c
d   as a single fraction.  

 
9. 

Simplify as much as possible: 
3200+  3198

3200
!  3198   

 
10. Express  1015á1523  as a product of prime numbers. 

       307á98 
 

11. Give teacher's solutions using algebra. 
 
a.  The lengths of the sides of a triangle, measured in inches, are consecutive whole 
numbers.  If the perimeter is 45 inches, what is the length of the shortest side? 
 
b.  Sofia had five times as much money as Diego.  After Sofia spent $62 and Diego 
received his $22 allowance, they had the same amount of money.  How much did they 
each have at the beginning? 
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12. Give two teacher's solutions to each of the following problems, one using bar diagrams 
and the other using algebra. 
 
a.  There are three times as many boys as girls.  If there are 96 children, how many girls 
are there? 
 
b.  There are three children in a family.  Ed is 20 pounds heavier than Fred who weighs 
twice as much as Ned.  If the three children weigh 180 pounds altogether, how much does 
Ed weigh? 
 
c.  John and Wendy have a total of 1012 pennies.   Wendy has 134 less than John.  How 
many pennies does John have?    
 
d.  A bag of cookies contains two varieties, chocolate chip and oatmeal.  There are four 
times as many chocolate chip as oatmeal cookies.  If there are 36 more chocolate chip than 
oatmeal cookies, how many cookies are there altogether? 
 

 
E. Number Theory 
 
1. a.  Find the GCF of 24, 26, and 14. 

b.  Find the LCM of 24, 26, and 14. 
 

2. a.  Find the GCF of 25  á 72 á 11 á 19  and  32 á 73 á 112 á 132 á 19.   Express the answer as a 
product of primes.  
b.  Find the LCM of 25  á 72 á 11 á 19  and  32 á 73 á 112 á 132 á 19.   Express the answer as a 
product of primes.  
 
 

3. a.  Use the Euclidean Algorithm to find GCF(1485, 1395). 
b.  Using your answer to part a, find LCM(1485, 1395). 
 

4. Find the GCF(3259, 3258)   (Hint: use the Euclidean Algorithm) 
 

5. List all the prime numbers between 30 and 60.  
 

6. a.  Find the prime factorization of 495. 
 
b.  List all of the prime factors of 495. 
 
 

7. Write two composite numbers that are relatively prime. 
 

8. 
Write 

8640
10560  in simplified form.  
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9. Determine if the single number  5,217,960  is divisible by 2, 3, 4, 5, 6, 8, 9, 10, or 11. 
Justify your answer for each. 
 

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

11. If the sum of the digits of a 50-digit number is 105, what single-digit prime numbers 
necessarily divide the 50-digit number? 
 

12. List all digits that can be placed in the blank so that the statement is true.  If none, 
explain why. 
 
a.  9 is a divisor of  75__7 
 
b.  4 is a divisor of  935__ 
 
c.  6 is a divisor of  41__23 
 

13. Circle true or false and give a counterexample if the statement is false. 
 
a.  If the sum of the digits of a whole number is even, then the number is even. 
true    false 
 
b.  If a whole number is divisible by 18, then the number is divisible by both 3 and 6.        
true    false 
 
c.  If a whole number is divisible by 3 and by 6, then the number is divisible by 18.           
true    false 
 

14. a.  To determine if 277 is prime, what is the largest prime that must be checked as a 
divisor?  Is 277 prime or composite?  Justify your answer. 
 
b.  Is 203 prime or composite?  
 

15. At Central Depot, the Uptown Bus arrives every 25 minutes and the Downtown Bus 
arrives every 45 minutes.  If both arrive at noon, when is the next time the two buses 
will arrive simultaneously? 

16. Midas has 144 gold coins and 360 silver coins.  He wants to place his gold coins and his 
silver coins in stacks so that there are the same number of coins in each stack, without 
mixing the two kinds of coins.  
a.  How many coins should he put in each stack so that he will have the minimum 
number of stacks? 
b.  How many stacks does Midas end up with? 
 

17. Find the smallest number greater than 7, that when divided by 9, by 12, and by 15, the 
remainder is 7 in each case. 
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18. Is it possible to find nonzero whole numbers m and n such that 11m = 13n?  Explain. 
 
 

19. Find n so that 

!  

8"92 "18 = 2n "36. 
 
F. Fractions 
 
1. 

Martha divides a box of candy among four friends. Aaron got  

!  

1
5

, Betty got  

! 

1
4

, Carlos got 

twice as much as Aaron, and Donna got the rest. Who received the most ? 
 

2. 
Jack ate 

!  

2

3
 of a bag of M & Ms.  Jill ate 

! 

1
4

 of the amount Jack ate.  What fraction of the 

bag remains? 
 

3. 
The Matador Bookstore sold 

!  

5
7

 of its Harry Potter books.  There are 90 left.  How many 

books did the bookstore originally have? 
 

4. 
 Simplify as much as possible:  

5 4
11 ! 4 4

5
3

11 + 4
5

  

 
5. 

512 is 
9

8
 of what number? 

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

  

! 

1
2

+
1
3

=
2
5 

 
Explain what the childÕs method might be.  What answer would the child get if the same 
method were used to solve this problem? 
  

! 

3
4

+
2
5

=
 

 
7. 

Find 4 fractions between 

! 

3

11
 and 

!  

4
11

. 

 
 

8. Order from smallest to largest: 
 

           

! 

2
3

,   

! 

5
6

,   

!  

29
36

,   

!  

8

9
,   

!  

11
20

,   

!  

13
12

,   

!  

1
2
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9. 
a.   Use an area model to illustrate the product 

!  

3
5

! 

"

!  

2
3

. 

 

b.  Write a word problem for which the solution is  

!  

3
5

!  

"

! 

2
3

. 

 
10. Half the birds are female.  One-third of those are blue.  One-fourth of the blue females 

have curved beaks.  What fraction of the birds are blue females with curved beaks? 
 

11. 
While filling her backyard swimming pool, Maria watched the level rise from 

! 

1

6
 full to  

!  

1
2

 full in 

!  

2
5

 hours.  Assuming that the pool is filled at a constant rate, what is the total 

time required to fill the pool? 
 

12. 
Mrs. O'Leary had 

!  

3
4

 gallons of milk to feed her 9 cats.  How much milk does each cat get? 

 
13. 

How many 

!  

1

2
 cups of water are there in 

!  

2
3

 cups of water? 

14. 
If 

!  

4
5

 of a gallon of gas fills 

!  

2

3
 of a tank of my motorcycle, how much gas does the tank 

hold? 
 
 

15. 
A recipe for strawberry shortcake calls for 

!  

2
1
2

 cups of flour.   

a.  How many entire cakes can be made using 18 cups of flour? 
 
b.  How much flour is left over? 
 

16. 
Which of the following word problems does not have 

!  

1
3
4

Ö

!  

1

2
 as its solution? 

 

a.  Jose had 

!  

1
3

4
 boxes of crayons and wants to divide them equally between two people. 

How much of a box should each person get? 
 
 
b.  From Station A to Station B is uphill and from Station B back to Station A is downhill. 

The train takes 

! 

1
3

4
 hours to go from Station B to Station A, which is only 

! 

1

2
 the time 

to go from Station A to Station B.  How long does it take the train to go from Station A to 
Station B? 
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c.  A rectangular plot of land has area 

!  

1
3

4
 square miles.  The width of the rectangle is  

!  

1
2

 mile.  What is its length? 

 

d.  Uncle Wang plowed 

! 

1
3
4

 acres in half a day.  At this rate, how many acres can he plow 

in a day? 
 

17. Give teachers' solutions using bar diagrams. 
 

a.  The number of men is 

!  

7

12
 of the number of people working in a factory.  If there are 16 

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

b.  A pet shop sold 

!  

1
4

 of its puppies in the first month and 

! 

5

6
 of the remaining puppies in 

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

 
   
G. Decimals, Ratios, Rates, and Percentages 
 
1. 

How many small identical rectangles must be shaded in order to shade 

!  

58
1

3
% of the 

figure below?  Shade only that number of complete rectangles, not parts of several. 
 

 
 
 

2. Express each of the following as a decimal and as a percent . 
 

 a.   

! 

3

8
                 b.   10 -2               c.     

!  

534
1000000

             d.   

!  

1

3
 

 
 

3. Order the following real numbers from least to greatest. 

 

!  

2
9

,    0.2 ,   

!  

4
17

,   0.

!  

23 
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4. Write each of the numbers as a fraction in simplified form:  
 
a.  

! 

0.1    b.  0.03% 
 
c.  550%   d.  0.246 
 

e. 

!  

0.83    f.  

!  

41
2
3

% 

 
 

5. 
Find the 105th digit in the decimal equivalent of  

!  

1
7

. 

 
6. Find the positive difference between 

! 

0.4 and 0.4. Express the answer as a fraction in 

simplified form. 

 
7. A box of chocolates containing 72 candies is filled with only dark chocolate and milk 

chocolate candies.  If the ratio of dark chocolate to milk chocolate is 5:7, how many 
candies are milk chocolate? 
 

8. The entrance fee to a French museum is 12 francs. If the exchange rate is eight francs to 

the British pound, how much is the entrance fee in British pounds? 

 
9. Larry, Moe, and Curly shared $3000 in the ratio of 4:5:6 respectively.  How much money 

did Larry get?    
 

10. 
 In a photograph of a daughter and mother, the daughter's height is 

! 

1
1
2

 inches and the 

mother's height is 

!  

2
1
2

 inches.  If the daughter is actually 39 inches tall, how tall is the 

mother (in inches)? 
 

11. A bag contains 6 white and 10 red marbles.  After 4 white and 20 red marbles are added to 
the bag, what is the new ratio of white to red marbles? 
 

12. A rectangle will be cut into two pieces, A and B, so that the ratio of the area of part A to 

the area of part B is 3 to 5.  Part A is what fraction of the whole rectangle? 

 
13. 

What percent of 

! 

2

3
 is 

! 

3
4

 ? 

 
14. 
 

A TV is on sale with a 15% discount from its original price.  If the sale price is $510, what 
was the original price? 
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15. On a test of 40 questions, Sam missed 7. What percent did he get correct? (give an exact 
answer)  
 

16. A store owner purchases radios at $16.00 each.  In order to make an 18% profit, what 
must his selling price be? 
 

17. The number of books in Michael's library increased by 25% to 180.  Find the number of 
books before the increase. 
 

18. Marcus bought a rare stamp and sold it a few years later for 40% more than he paid for it.  
If he sold it for $490, how much did he pay for it originally? 
 

19. Daniel was 20 inches at birth.  As an adult, he is 75 inches tall.  Find the percent of 
increase in Daniel's height. 
 

20. Debra received $42 last year on a one year investment of $500.  
 
a.  What is the interest rate paid on the investment? 
b.  At the same rate how much would she need to invest for one year to earn $178.50?  
 
 

21. Kathi earns a salary of $250 per week.  In January, she gets a pay raise of 10 %.  In June, 
the company has a drop in revenue and cuts the salaries of all employees by 10 %. What is 
Kathi's weekly salary then ?  
 

22. In one year, of a group of 125 pupils, 80% achieved full attendance. How many pupils 
were absent on at least one occasion? 
 

23. Chris spent 55% of his money on a DVD, after which he had $18 left.  How much did he 
have originally? 
 

24. There are 200 members of a club.  60% of them are male.  What percent of the number of 
females is the number of males? 
 

25. Determine the percent of the figure that is shaded. 
 

             
 

26. Which is the better buy:  $.67 for 58 ounces or $.17 for 15 ounces? 
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27. A dress is marked down 25% and then it is marked down 20% from the discounted price. 
 
a.  By what percent is the dress marked down altogether (after both discounts)? 
 
b.  Is the price for the dress the same, more, or less than if the dress had been marked 
     down 45% at the start? 
 
c.  Is the price for the dress the same, more, or less than if the dress had been marked  
     down 20% first and 25% second, rather than the other way around? 
 

28. The price of House I increases 200%.  The price of House II next door triples.  If both 
houses initially cost the same amount, which is more expensive now? 
 
A) House I 
B) House II 
C) The prices are the same 
 

29. A man travels 56.25 miles in one hour and 15 minutes.  What is his average speed in miles 
per hour? 
 

30. Cheryl drove for 4 hours at an average speed of 48 miles per hour. Then she drove 3 hours 

at an average speed of 55 miles per hour.  What was the average speed for the entire trip? 

 
31. Ralph can paint a house is 2 days.  It takes Norton 5 days to paint the same house.  How 

many days will it take them to paint the house if they work together and don't interfere 
with each other? 
 

 
H. Real Numbers: Integers, I r rational and Rational Numbers 
 
1. What is the definition of a rational number? 

 

2. True or False: 
 

If 

! 

a
b

 and 

!  

c
d

 are rational numbers and  

! 

c

d
 "  0, then  

!  

a
b

 Ö 

!  

c
d

  is a rational number.  

 
 

3. Which of these numbers have only infinite repeating decimal representations, and which 
have terminating decimal representations? 
 

      

!  

1
211 "519

      

! 

3
5

5
12
2
18

     

!  

710215

38511
     

! 

11
15
7
4

5
10
11

6
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4. Use the distributive property to explain why 4 

!  

"  Ð3 is negative. 
  
 

5. Circle true or false for each statement;  if false, provide a counterexample.       

T or F    a.  All integers are rational numbers 
T or F    b.  All rational numbers are integers 
T or F    c.  The sum of any two negative numbers is negative 
T or F    d.  a Ð b = b Ð a, for any integers a and b. 
T or F    e.  (a Ð b) Ð c = a Ð (b Ð c), for any integers a, b, and c. 
T or F    f. 

!  

a
2

+ b
2

= (a+ b)
2  for any integers a and b. 

T or F    g.  If a # b, then a + c # b + c, for any integers a, b, and c. 
T or F    h.  If a # b, then ca # cb, for any integers a, b, and c. 
T or F    i.  If a < b, then a2 < b2, for any integers a and b. 
T or F    j.  |a + b| = |a| + |b| for any integers a and b. 
T or F    k.  

!  

ab = a "b  for any integers a and b. 
 
 

6. Determine the exponent B, when the right side of the equation below is expressed in 
scientific notation.  (Hint: It is not necessary to calculate the number A; just estimate) 
 

!  

(5.23" 10#4)" (9.1" 1022)
(3.33" 109)

 = A !  10B 

 

B = _________________________ 
 

7. Which of the following are irrational numbers? 
   
a.  4         b.  Ð

! 

4                        c.  

!  

5             d. 3  x 12  
e.  2$        f.  1.12112211122211112222...      g. 

! 

23.41  

h.  

! 

2 + 18         i.  

! 

48
3

                        j.  

!  

7( )4
 

 
8.  a.  Find a rational number (in decimal form) between 

!  

0.82 and 

!  

0.82 
 
b.  Find an irrational number between 

!  

0.82 and 

!  

0.82 
 

 
 
 


