
* We will investigate number theory, 
integers, rational numbers, real 
numbers, exponents and scientific 
notation. 



* We will discuss prime numbers, 
divisibility tests, greatest common 
denominators and least common 
multiples. 



* Definition – If a and b are natural numbers, then 
if  

 
 b = qa 
 
We say that “a _________ b”, written a⎟ b. We can 
also say that a is a ___________ of b, or a is a is a 
___________ of b, or that b is a ____________ of 
a! 
 
* Definition – A number greater than one and has 
only one and itself as factors is a ___________ 
____________. 



Example 1) Finding prime numbers – the Sieve 
of Eratosthenes. Which numbers below are 
prime? 

 

1  2  3  4  5  6  7  8  9   
10  11  12  13  14  15  16  17  18     
19  20  21  22  23  24  25  26  27   
28  29  30  31  32  33  34  35  36      
37  38  39  40  41  42  43  44  45    
46  47  48  49  50 

* Note: We only need to consider the multiples 
less than the square root of 50. 



Example 2a) Determine whether the numbers 
are prime or composite: 

 

(a) 37    (b) 57 



Example 2b) Determine whether the numbers 
are prime or composite: 

 

(a) 89     (b) 189 

 

 

 

(c) 143     (d) 211 



* Remark – Divisibility Rules – Here are tests to 
see of a number is divisible by: 

 Divisible 
By: 

Test Example 

2 

3 

4 

5 

6 

8 

9 

10 



* Remark – The Fundamental Theorem of 
Arithmetic – every natural number greater 
than 1 is a unique product of _________  
__________. 

Example) Factor 96. 



* Definition – The __________ ___________ 
_____________ (or GCD) of two natural 
numbers is the largest number that divides 
both numbers. 

Example) find the GCD of 24 and 40 

 

 

Example) Find the GCD of 600 and 540 



Example 3) (Think, Pair, Share). Find the GCD 
of 36 and 96. 

 

 

 

 

*Example 3b) Simplify: 



* Definition – The _________ ___________ 
____________ (or LCM) of two natural 
numbers is the smallest natural number that 
is a multiple of both numbers. 

Example) Find the LCM of 8 and 6. 

 

 

Example) Find the LCM of 9 and 12 (using 
prime factorization) 



Example 4) Find the LCM of each pair of 
natural numbers. 

(a) 10 and 32 

 

 

 

(b) 600 and 540 



* Remark – Look what happens when we 
examine both the GCD and LCM of 600 and 
540: 

  600 = 2³ 3¹ 5² 

  540 = 2² 3³ 5¹  



Exit Question) Find both the GCD and LCM of 
24 and 30 



* We want to add, subtract, multiply 
and divide integers (without a 
calculator!) 



* Definition – The set of _________ Numbers is 
the same as the Natural Numbers, except we 
add zero. 

 N =  
 W =  

 

* Definition – The set of __________ Numbers is 
the set of _________ Numbers, plus negatives. 

 I =  



* Remark – The easiest way to understand 
negative numbers is to visualize a number 
line: 

Example) Perform the following additions: 
(a) (+6) + (-8)   (b) (-2)  + (-7) 
 
 
Remark – Two integers x and y are ___________ 
if x + y = 0. 
 

0



* Definition – If a and b are integers, then 

 

  a – b = ___ + (-_____) 

 
* Remark – Rules for Multiplying Integers – If a 
and b are integers, then 

Multiply Result 
(a) ⋅ (b) 
(-a) ⋅ (b) 
(a) ⋅ (-b) 
(-a) ⋅ (-b) 



Example 1) Shares of Chipotle Mexican Grill 
(ticker CMG) have been losing approx. $9.00 
per day over the past 4 days. How much more 
was the stock worth 4 days ago? 

 

 

 

Suppose it continues to lose $9.00 per day for 
the next 5 days. How much less will it be 
worth after 5 days? 



Example 2) Multiply each without a calculator: 

(a)      (b) 

 

 

 

 

(c)      (d) 

17	
X		9	

67	
X		82	

189	
X		20	

405	
X		316	



Example 3) Divide 84 by 8 without a calclator, 
leaving a remainder. 



Example 4) Divide without a calculator. Find 
the remainder in each. 

(a)      (b) 

 

 

 

(c)      (d) 

180	÷	9	 60	÷	4	

490	÷	15	 625	÷	18	



Exit Question) Divide. 

 

32,000 ÷ 4,000 



* We want to investigate when two 
rational numbers are equal, and 
understand multiplication & division 
of fractions. 



* Definition – The set of ___________ Numbers 
(denoted by Q) is the set of all numbers that 
can be written in the form _________, where 
a and b are integers, and b ≠ 0). In other 
words, these are fractions! 

 Q =  
 

* Remark – Two rational numbers are equal 
when: 



Example 1) Determine which of the following 
pairs of rational numbers are equal. 

(a)      (b) 

 

 

 

(c)      (d) 



* Remark – In order to simply fractions, we can 
cancel ___________ factors: 

Example) Simplfy the fraction. 

(a) 24/80    (b) 30/72 



Example 2) Simplify the fraction. 

(a)      (b) 



Example 3a) Convert the improper fracton to a 
mixed fraction (using division w/ remainders). 

 

(a)      (b) 



Example 3b) Convert the improper fracton to a 
mixed fraction (using division w/ remainders). 

 

(a)      (b) 



Example 4a) Convert the mixed fraction to an 
improper fraction (no calculator). 

 

(a)      (b) 



Example 4b) Convert the mixed fraction to an 
improper fraction (no calculator). 

 

(a)      (b) 



* Remark – Decimal expansions of rational 
numbers – In order to change a fraction to a 
decimal, perform the division. Note that you 
may get a repeating decimal. 

 

Example) Write as a decimal (no calculator!) 

(a)     (b) 



Example 5) Write each fraction as a decimal. 

(a)      (b)  



* Remark – In order to turn a decimal into a 
fraction, put the number over 1, and add as 
many zeros as the number of decimals. 

 

Example) Change the decimal to a fraction, 
and put in simplest form. 

(a) 0.36     (b) 2.55 



* Remark – If the decimal is repeating, we need 
to subtract 100 ⋅ x – x in order to eliminate 
the “repeating tail”. 

Example) Write as a fraction (no calculator). 

(a) 36.363636...   (b) 0.634634... 



Example 6) Write the repeating decimal as a 
fraction (no calculator). 

(a) 2.121212...   (b) 4.444444... 

 

 



Exit Question) Convert to a mixed fraction, 
and put in simplest form (no calculator). 

(a)    45/12 

 

 



* Now we will discuss irrational 
numbers, and be able to work with 
radicals 



* Definition – An _____________ ___________ is 
a number that is not rational (in other words, 
it cannot be written as a fraction). 

 

Examples) 

(a) √2    (b) π 



* Remark – Multiplying and Dividing Radicals – 
If a ≥ 0 and b ≥ 0, then 

    and   

 

Example) Evaluate. 

(a)      (b) 



* Remark – In order to simplify radicals, we can 
break up the number under the root into 
factors, and evaluate any that are 
_____________  ___________! 

Example) Simplify.  

(a)  √80    (b) √72 



Example 1a) Simplify. 

(a)     (b) 

 

 

 

 

(c)     (d) 



Example 1b) Simplify. 

(a)     (b) 

 

 

 

 

(c)     (d) 



Example 2) Engineering. Suppose we want to 
hang a sign off of a building, as shown in the 
figure. If we know that the downward force on 
the cable is 10 pounds and the horizontal force 
on the cable is 20 pounds, what is the minimal 
strength cable needed to hang the sign? (Hint: 
use the Pythagorean Theorem!) 

Bu
ild

in
g 

W
al

l



Example 2b) Engineering. (Challenge) Now the 
downward force on the cable is 12√3 pounds, 
and the horizontal force is 12 pounds. What is 
the minimal strength of diagonal cable 
needed?  

Bu
ild

in
g 

W
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l



* Remark – When there are roots in the 
denominator of a fraction, we want to 
________________ the root, by multiplying 
the top and bottom of the fraction by the 
root. 

Example) Simplify. 

(a)     (b) 



Example 3) Simplify. 

(a)     (b) 

 

 

 

 

(c)     (d) 



* Remark – In order to add and subtract 
radicals, they have to have the same base. 

Example) Add or subtract. 

(a) 4 + 3√5 – 2√5 

 

 

 

(b) 7√2 + 8√2 – 6√3 



Example 4) Simplify. 

(a)  √5 + 6 – 3√5 

 

 

(b)  4(√7 – 2) + √7 

 

 

(c)  12 (√8 – 2) + 20 - 4√2 



* Remark – A set of numbers is closed under an 
operation if whenever we combine two 
elements in the set, we get an element in 
that set. 

* In the Real Number system, numbers are 
______________, ______________, and 
___________. Also, zero is the identity for 
____________, and 1 is the identity for 
____________.  



Exit Question) Simplify. 

 

√108 



* 

* We want to be able to evaluate 
exponential expressions, understand 
rules of exponents, and perform 
operations using scientific notation. 



* Definition – If a is any real number and n is a 
counting number, then 

 

  

 

 

 

a is called the ________, and n is called the 
___________. 

_________________

n	/mes	



Example 1) Evaluate. 

(a)  4 ⋅ 4 ⋅ 4   (b)   

 

 

 

 

(c)  (-2)^6   (d) 8² 



* Example	1b)	Evaluate.	

(a)	-	8^2 	 	 	 	(d)	(-6)^2	
	
	
(b)	4⁰	 	 	 	 	(e)	3¹	
	
	
(c)	(-5)³ 	 	 	 	(f)	



* Remark – Product Rule for Exponents – If x is 
a real number and m & n are exponents, then 

Example) Simplify. 

(a)	y⁴y² 	 	 	(b)	2x⁵y	⋅	3x³	



* Remark – Power Rule For Exponents – If x is 
a real number and m & n are exponents, then 

Example)	Simplify.	
(a)	(z⁸)³ 	 	 	(b)		(-2x)�²	⋅	3(x³)⁴	



* Remark – Quotient Rule for Exponents – If x 
is a nonzero real number and both m and n 
are exponents, then 

Example)	Simplify.	
(a)			 	 	 	 	(b)	



* Remark – Negative and Zero Exponents – If 
a≠ 0, then a⁰ = ______, and  

Example)	Simplify.	
(a)			 	 	 	 	(b)	



Example	2)	Evaluate.	
(a)	 	 	 	 	(b)	
	
	
(c) 	 	 	 	(d)	
	
	
(e) 	 	 	 	(f)	



Example	2b)	Evaluate	(Think,	Pair,	Share).	
(a)	 	 	 	 	(b)	
	
	
(c) 	 	 	 	(d)	
	
	
(e) 	 	 	 	(f)	



* Definition – A number is written in 
____________ _____________ if it is of the 
form 

* where		1	≤	a	<	10	and	n	is	any	integer.	
Example)	Write	2,400,000	using	scienVfic	notaVon.	

	 	 		



* Remark – Rules for Converting a Decimal to 
Scientific Notation: 

If	x	is	very	large,	
* Make	the	number	smaller	by	moving	the	decimal	
point	to	the	leH	un/l	the	number	obtained	is	
between	1	and	10	
* Restore	the	size	of	x	by	mul/plying	the	new	
number	by	10	to	the	power	of	how	many	places	
you	moved.	
Example)	Write	239,948	using	scienVfic	notaVon.	



* Remark – Rules for Converting a Decimal to 
Scientific Notation: 

If	x	is	very	small	
* Make	the	number	larger	by	moving	the	decimal	
point	to	the	leH	un/l	the	number	obtained	is	
between	1	and	10	
* Restore	the	size	of	x	by	mul/plying	the	new	
number	by	10	to	the	nega/ve	power	of	how	many	
places	you	moved.	
Example)	Write	0.93826119	using	scienVfic	notaVon.	



Example	3)	Convert	each	number	into	scienVfic	
notaVon.	
(a)		0.29472945	
	
	
(b)	103,492,081	
	
	
(c)	10	



Example	3b)	Convert	each	scienVfic	notaVon	into	
a	number	
(a)		1.29	X	10⁶	
	
	
(b)	-3.139	X	10⁻⁴	
	
	
(c)	1.2	X	10⁰	



Example	4)	Alex’s	new	flash	drive	has	1.8	
gigabytes	of	storage,	which	is	1.8	X	10⁹	bytes.	His	
old	flash	drive	had	300	megabytes	of	storage,	
which	is	300	X	10⁶	bytes.	How	many	Vmes	larger	
is	the	capacity	of	his	new	flash	drive	than	his	old	
one?	



Exit	QuesVon)	Simplify.	
	
-(2x)⁻⁴	⋅	3[(xy)⁴]²	


