Math 13700
Exam 2 Review Spring 2009


Note: This is NOT a practice exam.  It is a collection of problems to help you review some of the material for the exam and to practice some kinds of problems.  This collection is not necessarily exhaustive; you should expect some problems on the exam to look different from these problems.
Section 3.2

1. Show how to use a sketch of base-ten pieces to find the following sums.  It must be clear from your sketch how the pieces justify the answer.
a. 176 + 354

b. 79 + 174

2. Show how to use a sketch of base-five pieces to find the following differences.  It must be clear from your sketch how the pieces justify the answer.  Your work must include the base-five numeral for the answer.

a. Use take-away for: 401five – 44five   
b. Use missing addend for: 2112five – 244five
3. Compute 975 + 238 using the partial-sums algorithm.

4. The comparison model for the difference 23five – 12five can be demonstrated as shown here:

So the difference is one long and one unit, or 11five.

Use the comparison model to find 2012four – 202four.  Your work must include a sketch of the base-four pieces and the base numeral for the difference.  It must be clear from your sketch how the pieces justify the answer.

5. For each of the following expressions, show how you could use compatible numbers or substitutions to compute the exact answer mentally.  Name which method you used, show in detail how you applied the method, and be clear about your answer.

a.   47 + 18

b.   128 – 15 + 27 – 50

c.   83 + 50 – 13 + 24

d.   23 + 25 + 28

6. Slate and brick are typically sold by weight.  At one company, the slate or brick is placed on a loading platform that weighs 83 kilograms.  A forklift then moves the slate or brick and the platform onto the scales.  The weight of the platform is then subtracted from the total weight to obtain the weight of the slate or brick.  A customer orders 914 kg of brick.  The forklift places a load of brick on the scale, and the scale reads 873 kg.  How close is this load to the customer’s order?

7.  Use sketches of base number pieces to represent the following.  Your work must include a sketch of the pieces and the base numeral for the sum.  It must be clear from your sketch how the pieces justify the answer.  

a.   43five + 44five


b. 2312four – 203four
8.  Margaret explained how she found the sum 87 + 18: “I thought ‘87 + 3 is 90,’ and then I added 15 more to get 105.”

a.    Write an equation to show Margaret’s idea.

b.
Does Margaret’s method illustrate the commutative property of addition, the associative property of addition, or neither?

9.  Find the missing numbers in the following:







ANSWERS     Section 3.2

1.  Your work should look something like the following.  

a.  176 + 354 = 530

b.  79 + 174 = 253

2.  Take-away method.

a. 401five – 44five

302five

Comparison method

b. 2112five – 244five
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5.  Answers might vary to some extent.  The following show one way to answer the question correctly.

a.  47 + 18  = 50 + 15 = 65  (substitution)

b.  128 – 15 + 27 – 50  =  (128 – 50) + (27 – 15) = 78 + 12 = 90  (compatible #s)

c.  83 + 50 – 13 + 24  =  (83 – 13) + 50 + 24 = (70 + 50) + 24 = 120 + 24

         = 144 (compatible #s)

d.  23 + 25 + 28  = 25 + 25 + 26 = 50 + 26 = 76  (substitution)

6.  The scale reads 873 kg, so the actual weight of brick is 873 – 83 = 790 kg.  The order was for 914, so the load is short by 914 – 790 = 124 kg.

7.  (Examples of sketches are given in earlier answers)

a. 43five + 44five
= 142five

b. 2312four – 203four = 2103four
8.   a.
87 + 18 = 87 + (3 + 15) = (87 + 3) + 15 = 90 + 15 = 105.  

  b.
The associative property of addition.
9. 





Section 3.3
1. Compute the product 243 ( 37 using the partial products algorithm.

2. Find the following products.  Note the base for each product, and make sure your answer is in the same base.  Show work or sketch an explanation to justify each of your products.

a. 7ten ( 8ten
b. 3four ( 2four
c. 1nine ( 8nine
d. 5six ( 5six
e. 2five ( 2five

3. Make a diagram of the base-ten number piece rectangle representing each product.  Write the product underneath the sketch.

a.   23 ( 13

b.   15 ( 20

4.  Follow the same instructions as in the previous problem, only these rectangles will use different base number pieces.  Again, represent each product with a rectangle, and write the product underneath the sketch.

a.   14five ( 23five

b.   22four ( 22four

c.   31eight ( 13eight
5. Many people know of an interesting pattern in the nines multiplication facts.  The pattern is that the digits of the products always add to nine.

a.   Verify this fact for all the products 1 ( 9, 2 ( 9, 3 ( 9, … , 10 ( 9.  What about 23 ( 9?

b.   In base six, the largest single digit number is 5six.  We could ask whether a pattern exists when multiplying by 5six.  Explore with multiplying by 5six.  Describe any pattern you discover.  How could you check whether your pattern holds for the product 23six ( 5six?

6.  Show how the distributive property of multiplication over addition or subtraction can be used to mentally compute the following products.  Be sure to include the product.

a.   25 ( 13

b.   15 ( 102

c.   40 ( 98

d.   51 ( 9

7.  Show how the method of equal products could be used to make the following products easier to calculate.  Be sure to include the product.

a.   16 ( 4

b.   5 ( 18
ANSWERS     Section 3.3

1.   Compute the product 243 ( 37 using the partial products algorithm.



243


(
137




21
=
7 ( 3



280
=
7 ( 40



1400
=
7 ( 200



90
=
30 ( 3



1200
=
30 ( 40



6000
= 
30 ( 200


 8991



2.

a.  7ten ( 8ten = 56ten (This is a basic fact, since we normally use base ten.)

b.  3four ( 2four = 12four (3 ( 2 = 6, but in base four, this should be 12four)

c.  1nine ( 8nine = 8nine (1 is the identity under multiplication, no matter what the base.)

d.  5six ( 5six = 41six (5 ( 5 = 25, but in base six, this should be 41six)

e.  2five ( 2five = 4five (2 ( 2 = 4, even in base five.)

3.  Make a diagram of the base-ten number piece rectangle representing each product.  Write the product underneath the sketch.

a. 23 ( 13
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b. 15 ( 20





300

4.  

a. 14five ( 23five
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12 units



432five

b. 22four ( 22four


4 flats






8 longs






4 units



1210four
c. 31eight ( 13eight
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5.        a. 1 ( 9 = 9

2 ( 9 = 18 

1 + 8 = 9

3 ( 9 = 27

2 + 7 = 9

4 ( 9 = 36

3 + 6 = 9

5 ( 9 = 45

4 + 5 = 9

6 ( 9 = 54

5 + 4 = 9

7 ( 9 = 63

6 + 3 = 9

8 ( 9 = 72

7 + 2 = 9

9 ( 9 = 81

8 + 1 = 9

10 ( 9 = 90

9 + 0 = 9

23 ( 9 = 207
2 + 0 + 7 = 9

     b.  In base six, the same pattern exits.  Multiplying any base-six number by 5six yields a number whose digits sum to 5.  In answering this question, you would need to show explicitly several examples to show that this does in fact work.  For example, 23six ( 5six = 203six, and 2six + 3six = 5six.

6.  a.  25 ( 13 = 25 ( (10 + 3) = 250 + 75 = 325


(Note: the sum 250 + 75 could be made easier through substitution: 250 + 75 = 300 + 25.)

b.  15 ( 102 = 15 ( (100 + 2) = 1500 + 30 = 1530

c.  40 ( 98 = 40 ( (100 – 2) = 4000 – 80 = 3920

d.
51 ( 9 = 51 ( (10 – 1) = 510 – 51 = 500 – 41 = 459  OR


51 ( 9 = (50 + 1) ( 9 = 450 + 9 = 459 (rather easier)

7.  a.  16 ( 4 = 8 ( 8 = 64

b.   5 ( 18 = 10 ( 9 = 90

Section 3.4

1.  Chapter Test in textbook page 210 #13
2.  Show how to use base-ten pieces and the sharing concept of division to compute 452 ÷ 4.
3.  Show how to use a rectangular array of base-ten pieces to compute 182 ÷ 13.

4.  I brought 64 Kleenexes to class and 16 people with runny noses showed up.  If they share the tissues equally, how many tissues does each person get?  Does this situation demonstrate the measurement concept or the sharing concept?  Explain.  Make up a situation using the same numbers that illustrates the other concept.

ANSWERS     Section 3.4

1.  Answer is in the back of the textbook.

2.  










So 452 ÷ 4 = 113

3.  
Start with 

Arrange these pieces in a rectangular array that is one long and three units high.


The resulting array is one long and 4 units wide, so the quotient is 14.

4.  This example illustrates the sharing concept of division because the 64 Kleenexes are put into 16 equal groups.  The answer comes from counting how many Kleenexes are in a group.  To illustrate the measurement concept, one might say:  Little Charlie has a cold and is using 16 Kleenexes every hour!  If he has 64 Kleenexes, how many hours will pass before Charlie runs out??
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