Math 318







Practice for Final Exam
You may not use a calculator on this test.

Where appropriate, show your work.  NO CREDIT will be given for work that is not clear or is illegible.

You are expected to use the methods we have used in class.

1. Place the decimal in the sensible position, without doing the actual calculation indicated:
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2. Name 6 different fractions that are all between 
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 and 1.

3. Pick any one of the fractions you listed in problem 3.  Clearly explain how you know it is between 
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4. What is true of a fraction if the numerator is more than 
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 of the denominator?

5. Insert the correct symbol (<, >, or =).
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6. Clearly explain your reasoning for 6b.

7. Without using common denominators or decimals, put these fractions in order from smallest to largest:
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8. Indicate whether each statement is true or false:

a) The product of 10 improper fractions is less than 1.

b) In a division problem, if the dividend is less than the divisor, the quotient will be greater than 1.

c) In a multiplication problem, if the multiplier is greater than two, the product will be less than the multiplicand.

d) In a division problem, the quotient cannot be greater than the dividend.
e) In a multiplication, the product is always larger than both the multiplier and the multiplicand. 
f) No square is a parallelogram.

g) Every parallelogram is a quadrilateral.

h) No rectangle is a trapezoid.

i) The circumcenter is the intersection of the three altitudes of a triangle.

j) In a right triangle, the three “centers” are actually the same point.

k) “Where’s Waldo?” is example of the figure-ground perception type of spatial sense.

l) No fraction can be written as a terminating decimal.

m) The word “geometry” literally means “ring around the meter stick.”

n) The formula for the area of any quadrilateral is bh.

o) A circle is a special case of an ellipse.

p) The circumference of a circle is always 
[image: image19.wmf]p

 times larger than its diameter.

q) If each side of a square is increased by a factor of 5, the total area of the square will be increased by a factor of 20.

r) The sum of the interior angles of a trapezoid is always 360 degrees.

s) The three altitudes of a triangle meet at a point called the circumcenter.

t) The circumcenter of a triangle is equidistant from the three vertices of the triangle.
u) -8 is not an integer.

v) All integers are whole numbers.

w) Pi Day is in October.

x) Only terminating decimals can be written as fractions.

y) Smarties candies make students smarter.

9. Write a fraction word problem that matches 
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10. What does 
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 mean?
11. Use fractions to show why we read .3208 as “three thousand two hundred eight ten thousandths”.
12. Use the technique we used in class to change these decimals into fractions:

a)  3.585858...   




b)   .235454545454…..

13. Use 10 by 10 grids provided to solve these.  You must clearly show how you use the grids, columns, and boxes to find the answer:

a) 228 is what percent of 800?

b) A tennis racquet used to cost $40.  It was marked up to $46.  What percentage markup was used?

c) A pair of boots was marked down 20% to $144.  What was the original price?

14. Explain why the “trick” for multiplying decimals actually works (if zeros are not omitted).

15. What is the best thing to do to get .85 close to 1?

a)
multiply by 2.000008

b)
multiply by .749999
c)
multiply by 1.2

16. Can a right triangle also be an equilateral triangle?  Why or why not?

17. How is the volume of a sphere related to that of the smallest cylinder the sphere fits into?

18. Name the objects, with as much specificity as you can, on the chalk rail in the front of the classroom, from left to right. (possible items:  sphere, cylinder, prism, pyramid, trapezoid, rhombus, tetrahedron, octahedron, cone)
19. Find the lengths of the sides of a rectangle that has a perimeter of 22 meters and an area of 28 square meters.
20. A right triangle has sides 6, 8, and 10 centimeters.  If each side is tripled, what happens to the area of the triangle?

21. Find the area of a circle which has a circumference of 
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meters.  Leave 
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 in your answer.

22. State the formula for the surface area of a cylinder.  Then show exactly where this formula comes from.

23. Name 6 different fractions that are all equal to 
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24. Name 6 different fractions that are all between 
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 and 1.

25. Describe the relationship between the numerator and the denominator of a fraction that is equal to
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26. What is true of a fraction if the numerator is more than 
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 of the denominator?

27. Insert the correct symbol (<, >, or =).
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28. Use the “sensible way” to change 
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 into a mixed number.

29. Use the “sensible way” to change 
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 into an improper fraction.

30. Without using common denominators or decimals, put these fractions in order from smallest to largest:
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31. Indicate whether each statement is true or false:

a) The product of 10 proper fractions is less than 1.

b) In a division problem, if the divisor is less than the dividend, the quotient will be greater than 1.

c) In a multiplication problem, if the multiplier is greater than one, the product will be less than the multiplicand.

d) In a division problem, the quotient cannot be less than the dividend.

e) In a multiplication, the product is always larger than both the multiplier and the multiplicand.

32. Be able to do a multiplication or division problem with fraction pieces.

33. Write a fraction word problem that matches 
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34. Be able to solve fraction word problems.

35. Be able to solve inequality problems involving fractions.

36. Be able to solve 
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 using 3 very different methods, not including fractions pieces.

37. Be able to use the area model to multiply fractions.  (Draw the square representing 1 whole, etc.)

38. What does 
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39. What does 
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40. Assume that a, b, and c are greater than zero, and that 
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.  Insert the correct symbol (<, >, or =) and briefly but clearly explain your reasoning.
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41. Be able to construct 3 “abc” problems (like those above) that have solutions.

20.  Describe the set of fractions that makes each statement true.  Do not do any exact calculations.
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1. Use fractions to show why we read .387 as “three hundred eighty-seven hundred thousandths”.

2. Write 5 different fractions that are all equal to 5.61  The denominator of each fraction must be a power of ten.

3. Write 5 different mixed numbers that are all equal to 5.61  The denominator of each fractional portion must be a power of ten.

4. Put these decimals in order, from smallest to largest:

487.0000009

487.099
487.1

487.0003
487.05

5. Explain why it is “legal” to change 
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  Make sure your explanation is clear, complete, and convincing.

6. A 7th grader names Pam claims that, in a multiplication problem, if the multiplier is multiplied by 100 and the multiplicand is also multiplied by 100, then the answer to this new problem will be exactly the same as the answer to the original problem.  (After all, she thinks, it works in division! (see problem 5).)

7. Determine whether each of these fractions can be written as terminating decimals.  Be sure to show/explain your answers:

a)
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8. That 7th grader named Pam claims that 
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cannot be written as a terminating decimal because 250 is not a power of ten.  Is her claim correct?  Is her reasoning correct?  If not, explain what is wrong with her reasoning and supply correct reasoning.

9. Use the technique we used in class to change these decimals into fractions:

a) .55555555…..
b)  14.808080808…..    c)   9.452525252…..

10. Indicate whether the following statements are true or false:

a) All fractions can be written as terminating decimals.

b) All terminating decimals can be written as fractions.

c) All irrational numbers can be written as fractions.

d) Zero is not a real number.

e) All integers are rational numbers.

f) All counting numbers are whole numbers.

g) Pi Day is in June.

h) All repeating decimals can be written as fractions.

11. Place the decimal in the sensible position, without doing the actual calculation indicated:
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12. Explain why the “trick” for dividing decimals works.  (We were taught to move the decimal in the divisor to the right to make the divisor a whole number, and to also move the decimal in the dividend the same amount of places to the right.  This apparently gave us the correct answer.  Why?)

13. Explain why the “trick” for multiplying decimals works.  (We were taught to basically multiply the old fashioned way, ignoring the decimals, until the very end, when we counted the digits to the right of the decimal in both the multiplier and the multiplicand, and then placed the decimal accordingly in the product.  Why does this process give us the correct answer?)

14. Indicate whether each statement is true or false:

All fractions can be written as decimals.

Any terminating decimal can be written as a fraction.

All decimal numbers are either terminating or repeating.

Repeating decimals are irrational.

Terminating decimals are real numbers.
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 can be written as a fraction.
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 can be written as a repeating decimal.

All whole numbers are irrational.

All integers are rational.

Zero is irrational.

15. Solve these by using combinations of easy percentages.  Do not use 10 by 10 grids.

a. What is 65% of 300?  (Hint:  you might use 50% of 300, 10% of 300, and 5% of 300.)

b. What is 99% of 500?

c. What is 101% of 24?

d. 55 is what percent of 50?

e. 36 is what percent of 600?

16. Use 10 by 10 grids to solve these:

a. What is 37.5% of 200?

b. What is 53% of 240?

c. 27 is what percent of 60?

d. 115 is what percent of 400?

e. A tennis racquet used to cost $68.  It was marked up to $88.40.  What percentage mark up was used?

f. A pair of boots was marked down 20% to $120.  What was the original price?

g. 32% of the students in a class carried yellow umbrellas on Friday.  If eight of the students did carry yellow umbrellas, how many did not?

h. The population of a quirky, mountain town in Colorado increased by 12% in the last 5 years.  If the population now is 33,600, what was the population 5 years ago?

17. If 4 pints of Ben and Jerry’s Mint Chocolate Chip ice cream have 700 calories (total), how many calories do 7 pints have (total)?

18. If a runner runs 6 miles in 28 minutes (at a constant speed), how long will it take her to run 9 miles (at that same, constant speed)?

19. It takes a math teacher 3 hours to paint two identical walls.  At this rate, how long would it take her to paint 5 of those walls?

1. Indicate whether each statement is true or false:

a) The word “geometry” literally means “ring around the moon.”

b) The formula for the area of any quadrilateral is bh.

c) A circle is a special case of an ellipse.

d) The circumference of a circle is always 
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 times larger than its diameter.

e) If each side of a square is increased by a factor of 5, the total area of the square will be increased by a factor of 10.

f) The sum of the interior angles of a trapezoid is always 360 degrees.

g) The three altitudes of a triangle meet at a point called the orthocenter.

h) In a right triangle, the centroid, orthocenter, and circumcenter are all the same point.

i) A right triangle always has two equal sides.

2. If a right triangle has one leg that is 4 inches long and one leg that is 3 inches long, how long is its hypotenuse?

3. Can a right triangle also be an equilateral triangle?  Why or why not?

4. Name any 4 conic sections.

5. Fill in the blanks:

a) If the base of a prism has 1000 sides, the prism will look a lot like a ___________.

b) If the base of a pyramid has 1000 sides, the pyramid will look a lot like a ___________.

c) Last week, a student could identify squares and rectangles and list the properties of each one.  This week, for the first time, this student understands that a square is actually a special case of a rectangle.  This student has moved from the ________________ level of geometric thinking to the _________________ level of geometric thinking.

d) When Dr. Smith was a child, she used to do the following at the breakfast table.  She would let her brother study the front of a box a cereal for one minute.  Then she would turn the box so that he could not longer see it and ask him questions about it.  She was helping him develop the type of spatial thinking called _______________________.

e) A quadrilateral that has exactly one pair of parallel sides is called a _______________________.

6. In the picture provided, the segment AB is a ___________________ of the triangle.

7. In the picture provided, the point A is the ______________________ of the triangle.

8. Match the terms on the left with the pictures on the right.  A term may be matched to no picture, one picture, or more than one picture.  There may be pictures that are not matched to any terms.

Prism

Pyramid

Isosceles Trapezoid

Sphere

Cylinder

Conic Section


Regular Hexagon

9. Find the lengths of the sides of a rectangle that has a perimeter of 16 meters and an area of 15 square meters.

10. State the formula for the area of a trapezoid, and give a convincing argument for that formula.  You can use the picture provided if you want to.

11. Describe the informal proof, shown in class, that the sum of the interior angles of a triangle is 180 degrees.

12. Show, with this picture, that the area of a triangle is really ½ bh.

13. Show, with this picture, that the area of a parallelogram is really bh.

14. Mary wants to add on to her single level home.  Currently, it is 30 feet wide and 60 feet long.  If she doubles the width and the length of her home, what will happen to the amount of floor space she has?

15. Find the length and width of a rectangle if its perimeter is 20 meters and its area is 24 square meters.

16. Find the measurements of the legs of a right isosceles triangle if its area is 50 square miles.

17. Indicate whether each statement is true or false:

Every square is a parallelogram.

Every parallelogram is a trapezoid.

Every trapezoid is a quadrilateral.

Every rectangle is a trapezoid.

Every quadrilateral can be split into two triangles.

The centroid will always be in the interior of its triangle.

The orthocenter can be at the vertex of its triangle.

The circumcenter is the intersection of the three medians of a triangle.

In a right triangle, the three “centers” are actually the same point.

“Where’s Waldo?” is example of the visual memory type of spatial sense.

18. A right triangle has sides 6, 8, and 10 centimeters.  If each side is tripled, what happens to the area of the triangle?

19. In general, if each dimension of a two-dimensional figure is multiplied by m, its area is increased by a factor of ____________.

20. Is a triangle with sides 7, 9, and 12 feet a right triangle?  Why or why not?

21. Find the area and the circumference of a circle that has a radius of 6 inches.  Leave 
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 in your answers.  Make sure to use proper units.

22. Find the area of a circle which has a circumference of 
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meters.  Leave 
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 in your answer.

23. Explain how a triangle on a spherical surface can have 3 right angles.

24. A question or two about Larry, Curly, and Moe!!

Extra Credit:

1. What is the term for the point at the “top” of a pyramid?

2. What is the formula for the surface area of the sphere?

3.  What is the formula for the surface area of a cylinder?
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