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Black Hills State University 
 

MATH 341 

 
Concepts addressed: 
Mathematics 
Number sense and numeration: meaning and use of numbers; the standard algorithms of the four 
basic operations; appropriate computation strategies and reasonableness of results; methods of 
mathematical investigation; number patterns; place value; equivalence; factors and multiples; ratio, 
proportion, percent; representations; calculator strategies; and number lines  
 
 
Students will be able to demonstrate proficiency in utilizing the traditional algorithms for the four 
basic operations and to analyze non-traditional student-generated algorithms to perform these 
calculations.  
Students will be able to use non-decimal bases and a variety of numeration systems, such as Mayan, 
Roman, etc, to perform routine calculations.  
 
Students will be able to identify prime and composite numbers, compute the prime factorization of a 
composite number, determine whether a given number is prime or composite, and classify the 
counting numbers from 1 to 200 into prime or composite using the Sieve of Eratosthenes.  
 
A prime number is a number with exactly two factors. For example, 13 is a prime number because its 
only factors are 1 and itself. A composite number has more than two factors. For example, the 
number 6 is composite because its factors are 1,2,3, and 6. To determine if a larger number is prime, 
try all prime numbers less than the square root of the number. If any of those primes divide the 
original number, then the number is prime; otherwise, the number is composite. The number 1 is 
neither prime nor composite. It is not prime because it does not have two factors. It is not composite 
because, otherwise, it would nullify the Fundamental Theorem of Arithmetic, which states that every 
composite number has a unique prime factorization. The product that expresses a number in terms of 
primes is called its prime factorization. For example, the prime factorization of the number 60 is 2 x 
2 x 3 x 5. To obtain the prime factorization of a composite number, begin with the prime number 2 
and divide the original number by 2. Proceed until 2 can no longer divide the resulting number, and 
then proceed with 3, etc. If 1 were composite, its prime factorization could be 1 x 1 or 1 x 1 x l, etc. 
To classify the numbers from 1 to 200 in terms of prime or composite, list the numbers in order. 
Starting with the first prime number 2, cross out all multiples of2 from the list; these are composite 
numbers. Take the next prime number 3 and cross out all its multiples; these are composite. Continue 
with the prime numbers in this manner. The numbers remaining are the primes from 1 to 200. This 
process is called the Sieve of Eratosthenes.  
 
Students will be able to enumerate the factors and multiples of a given counting number, calculate 
the greatest common divisor and least common multiple, and apply the greatest common divisor and 
least common multiple to real-life problems.  
 
If one counting number divides (goes into evenly) a second counting number, then the first is a factor 
of the second and the second is a multiple of the first. For example, 3 is a factor of 12 and 12 is a 
multiple of 3. The greatest common factor (GCF) of a pair of counting numbers is the largest number 
that divides (goes into evenly) both the numbers. For example, the greatest common factor of 18 and 
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12 is the number 6 because 6 is the largest number that divides both numbers. To find the greatest 
common factor, list all the factors of both of the numbers of the pair and find the largest factor 
common to both lists. If the greatest common factor is 1, the two numbers are called relatively prime. 
For example, 7 and 12 are relatively prime. The least common multiple of two numbers is the 
smallest number that both numbers divide (go into evenly). For example, the least common multiple 
of 12 and 18 is 36 because it is the smallest number that both 12 and 18 divide. The least common 
multiple of two numbers is found by listing the multiples of both numbers and finding the smallest 
number found on both lists of multiples.  
 
Students will be able to sketch fractional and mixed number representations, perform fraction 
calculations for the basic operations without a calculator and model these calculations with fraction 
bars, compare fractions numerically, pictorially, and with fraction bars, find equivalent fractions 
numerically, pictorially and using fraction bars, and employ fractions to solve real-world problems.  
Students will be able to perform routine decimal calculations for the four operations without a 
calculator, illustrate these operations with decimal squares, and apply decimals to solving real-world 
problems.  
 
Students will be able to use ratios, proportions, percents, and scientific notation to analyze and solve 
a variety of real-world problems.  
 
A ratio is a comparison of two integers. For example, the ratio of the number of girls in a class to the 
number of boys is 14 to 11. Ratios are different from fractions in the fact that two ratios are added by 
adding the first numbers together and the second. For example, the ratio of the number of girls in one 
class to the number of boys is 14 to 11 and in another 20 to 22, making the ratio of girls to boys in 
the two classes 34 to 33. An equation of two ratios is called a proportion, which, when a variable is 
included, is solved by cross multiplication and simplification. Percent is a Latin word that means 
parts out of 100, so 37 percent is 37 parts out of 100. When written as a decimal, 37% becomes 0.37 
or 37 100ths, reading the decimal, so, to change a percent to a decimal, move the decimal point two 
decimal places to the left and drop the percent sign. When changing from a decimal to a percent, do 
the opposite. Scientific notation is a method for expressing very large or small numbers in an 
abbreviated and concise form using powers of 10. For example, 7.3 x 109 is a concise form for 
7,300,000,000, which can be obtained by moving the decimal point in the 7.3 nine places to the right. 
The number 7.3 x 10-5 is a concise form for 0.000073, obtained by moving the decimal point five 
places to the left and, thus, making the number quite small. Recall that ten to the negative five power 
equals 1 divided by ten to the positive five power, or 1 / (100,000).  
 
Students will be able to categorize numbers as counting numbers, whole numbers, integers, rational 
numbers, irrational numbers, and real numbers and sketch a Venn diagram to illustrate this 
categorization.  
 
The counting numbers are the set of numbers {I, 2, 3...}. The whole numbers affix the number 0 to 
the counting numbers {O, 1,2, 3...}. The counting numbers are a subset of the whole numbers. The 
integers are the set of positive and negative counting numbers with zero {... -3, -2, -1, 0, 1, 2, 3...}. 
The rational numbers can be expressed as the ratio of two integers. For example, 2/3 is a rational 
number. Every integer is a rational number because it can be written as the number divided by one. A 
number that cannot be expressed as the ratio of two integers is called irrational. Note that the word 
ratio occurs in this word. It is not a ratio of two integers. Common examples of irrational numbers 
are π (Pi) and the square root of any prime number, thus the square root of 2. The union of the 
rational and irrational numbers is the real numbers. There are nested subsets here in the Venn 
diagram, every counting number is a whole number, every whole number is an integer, every integer 
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is a rational number, and every rational number is a real number. The real numbers are divided into 
two disjoint sets, the rational and irrational numbers.  


