Math 137
Exam 2 Review Problems
Spring 2008

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.

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. 401five – 44five
b. 2112five – 244five
3. Sketch base pieces to show 324six – 153six using the take-away model for subtraction.  It must be clear from your sketch how the pieces justify the answer.

4. Compute 975 + 238 using the partial-sums algorithm.

5. Compute the product 243 ( 137 using the partial products algorithm.

6. 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.

7. 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

8. 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?

9. 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

10. 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

11. 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
12. 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?

13. 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

14. 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

15. 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
16. Anna: “120 has two tens.”  Katie: “No, 120 is twelve tens.”  Ian: “I think you’re both right.”  In what sense are both Anna and Katie correct?

17. 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?

18. Find the missing numbers in the following:








19. Show how to use base-ten pieces and the sharing concept of division to compute 452 ÷ 4.


20. Show how to use a rectangular array of base-ten pieces and the measurement conception of division to compute 182 ÷ 13.
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