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In groups, solve and talk about the following problems. Be sure to take turns writing on the
chalkboards. Some of these problems area easy: if everyone in your group feels very confident with
a type of problem, then there’s no reason to work on them, but do take the time to explain the
ezercises to each other. Some of these problems are hard, so you should not expect to solve all of

them.

Sets of Real Numbers

1.

Decide whether the following numbers are natural numbers, integers, rational numbers, or
irrational numbers. Some numbers fit in more than one category. Place each number on a
number line. Your picture does not need to be to scale.

(a) —2008 (d) 27/4 (g) 104
(b) 2008/7 (e) \/27/4 (h) 10%/108
(c)1—m (f) V6 (i) =2

Express each interval on using inequalities, and sketch it on a number line.
(a) (—2,2) (c) [0,00) (e) (—4,0]
(b) [-35. 3] (d) (=00,-2) (f) (—o0,00)

For each of the following, given an example of irrational numbers a and b so that the indicated
expression is rational. Give an example so that the indicated expression is irrational.

(a) a+b (b) ab (c) a/b
(a) Give an example in which the result of raising a national number to a rational power is
an irrational number.

(b) Give an example in which the result of raising a national number to a rational power is
a rational number.

. Can an irrational number raised to an irrational power yield an answer that is rational? This

problem shows that the answer is yes, without pinpointing a specific example. Be sure to
work through the argument in your group to understand the logic.

2 L . : . .
o Let A= \@f Either A is rational or irrational. We win the overall argument (that an
irrational number raised to an irrational power can be rational) if A is rational. Why?

e What is AV2? Either A is rational of irrational, and we win the overall argument if A is
irrational. Why?



Absolute Value

1. Evaluate the given expressions:

(a) 3] -3 () |- 6+3 () J1- V2] +1
(b) 3—| 3] (®) 5] -5 (i) |-v3 - V5|
(©) -3+| 3] @1 =3-d—|-a 15
(@) —3-|-3 (b [|-8| - |-9] 5271

2. For each of the following statements or inequalities, graph the solution set on a number line:

(a) The distance between z and 1 is strictly less than 1/2.

(b) The number z is at least four units away from the origin.

(c) |x] <2 (e) |z —4] <4 (g) |z+7/2]>1
(d) |z| >0 (f) |z —1] <1/2 (h) |z+5|>2

3. Prove the triangle inequality, that |z 4+ y| < |z| + |y| for any real numbers = and y. Here’s
one possible outline: a < |a|, so z +y < |z| + |y|, and similarly —(z +y) < |z| + |y|. You'll
need to do some work to fill in all the steps here.

4. Show that for all real numbers a and b, we have
|a| — [b] < [a— b

Hint: start with the identity a = (a — b) + b, take absolute values of each side, and use the
triangle inequality that |z + y| < |z| + |y| for any real numbers = and y.

5. Show that for all real numbers a, b, and ¢, we have
la+b+c| < af + [b] + [c]
For what values of a, b, and c¢ is this an equality?

6. Prove the following formula:

a+b+la—b|

max(a,b) = 5

Find a similar formula for min(a, b).

Solving Equations (Review and Preview)

1. Determine whether the given value is a solution to the equation:

1 3 2 2
(a) —=——-Lz=2 (b) y+3+71:7y1; (c) 2° —2x —4=0;
v y:ly_ y- r=1++vV50r1—+/5
2. Solve each equation:
2 2
(@) 2m —1+3m+5 = (b) (e4+2)(@+1) =241l (0) y+3+——7 =
Y- Y-

6m — 8



