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NUMBERS

CHAPTER 2 NUMBERS AND OPERATIONS
ON NUMBERS

ORI iE 5

There are several operations that can be applied to numbers. We are most
familiar with multiplication, division, addition, and subtraction. We use
these operations to simplify expressions and to create numerical patterns
called sequences. A calculator usually helps with these problems. Union and
intersection can be applied to sets of numbers. Begin with the mathematics
review and then complete and correct the practice problems. There are 2
Solved SAT Problems and 17 Practice SAT Questions with answer explana-
tions.

Numbers can represent quantities, amounts and positions on a number
line. The counting numbers (1, 2, 3, 4, 5 ...) are the numbers we use most
often. A prime number is evenly divisible by itself and 1; 2, 3, 5, 7, and 11
are examples of primes. All other numbers are composite, except 1, which is
neither prime nor composite.

SAT questions in this category may also be about signed numbers, deci-
mals, and fractions, including adding, subtracting, multiplying, and divid-
ing these numbers. The SAT questions may also ask you about reciprocals,
to compare fractions and decimals, and to convert among fractions, im-
proper fractions, mixed numbers, and decimals. We do not specifically re-
view these topics in this section.

SIMPLIFYING EXPRESSIONS

When working with numbers and addition, subtraction, multiplication, di-
vision and powers be sure to use the correct order of operations: Parenthe-
ses, Exponents, Multiplication/Division, Addition/Subtraction (PEMDAS).
Some people use the phrase “Please Excuse My Dear Aunt Sally” to remem-
ber this order.

Example:

Simplify the expression: (=5 + 72)[3 — (-6)’] + (=11 - 2)(8 — 12)

(=5 + 49)[3 — (=216)] + (-11 - 2)(8 — 12)
= (44)(219) + (-13)(-4)
= 9,636 + 52 = 9,688

Example:

.o (3 2y (1.3
simpiity(3- ) - (3+3)
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SETS

w7 SEQUENCES

First, find common denominators for each set of fractions and add fractions:

(3x5_2x2);(1x4+3x3)_(§_i);(i+ 9)_11‘13
2x5 5x2) 3x4 4x3) o 10) U2 12) 10 12

When dividing fractions we must multiply reciprocals:

11 13_11 12 11x12 _11x6 _66 . 1

10 12 10 13 10x13 5x13 65 65

The Intersection of two sets X and Y is the set of elements common to X
and Y. An element has to be in both sets to be in the intersection. Intersec-
tion is written X N Y.

The Union of two sets X and Y is the set of all elements in either set X or

set Y, with no element repeated twice. An element that is in one set or both
sets is in the union. Union is written X U Y.

Example:

Say that X is the set of all prime numbers less than 10, and Y is the set of all
odd numbers less than 10. What is the union and intersection of sets X and Y?

X =1{2,3,57} and Y ={1,3,5,7,9}
XuY =1{12,357.9}
X ¥ =1{357]

Sequence—a list of numbers in a specified pattern. Here are some examples
of sequences.

Arithmetic Sequence—a sequence in which each term is a constant dif-
ference d from the previous term.

Find the next three terms in the sequence: 3, 6, 9, . .. In this sequence 3 is
the common difference (d). Therefore, the next three terms in the sequence
are 12, 15, 18.

The formula a, =a, +d - (n — 1) can be used to find the nth term of an
arithmetic sequence. In the example above, a, = 3, and d = 3. We can use the
formula to find terms in the sequence.

First term:a,;=3+3(1-1)=3+3-0=3
Fourthterm:a,=3+3(4-1)=3+3-3=3+9=12

Geometric Sequence—a sequence such that each term is given by a
constant multiple  of the previous one.



