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	TOPIC 1

	1. Content Covered in This Topic:

	1.1 Numerical operations (fractions, percentages, exponentiation, and roots).
1.2 Numerical expressions.
1.3 Division, subtraction, multiplication, exponentiation, and roots.
1.4 Problems involving numerical expressions.
1.5 Addition and subtraction of fractions.
1.6 Multiplication and exponentiation of fractions.
1.7 Percentage and discounts.
1.8 Simple rule of three.

	2. Introduction

	2.1 Basic Foundations

	Dear student, the following information is crucial for your learning: In Topic 1, you will find essential concepts that form the foundation of mathematics, including numerical operations, fractions, percentages, exponents, and more. It is important to follow this sequence to avoid difficulties in subsequent topics or when engaging in any activities related to this subject, such as competitive exams.

	2.2 About the Opção Certa Course

	The Opção Certa Course has been specifically designed for individuals preparing for public competitions who need to strengthen their mathematical skills (and soon, support for those struggling with physics) at both fundamental and intermediate levels. Our goal is to provide practical, targeted questions with content tailored for municipal exams, civil and military police tests, among other assessments, while also assisting students from fundamental and high school levels.

	If you are a determined candidate (or student) seeking to secure your spot, this is the right place for you. With a straightforward approach, updated materials, and questions that reflect the primary guidelines of national exams, the Opção Certa Course is the smart choice for efficient study and achieving results.

	The course will be divided into various topics (Topic 1, 2, 3, ...), with this topic containing 20 solved and explained questions. Let’s not waste time and dive into the first basic math questions (note that it is important to attempt the solutions before reviewing them):
All solutions will be provided at the end.

	3. Proposed Questions.

	 

	1. What is the value of?

	
	a) 15                    b)  12                   c)  10                    d)  9                   e)  5



	 

	2. If a number multiplied by 4 equals 28, what is that number?

	a)  9                    b)  8                        c) 7                         d)  6                  e) 4

	 

	3. What is the value of?

	
	a) 25                b) 18                      c) 10                       d) 16                e)  20



	 

	4. What is the equivalent fraction to?

	
	a) 3 / 4            b)  2 / 3                  c)  1 / 2                  d)  1 / 4            e)  2 / 2



	 

	5.  What is the result ofe ?

	
	a) 75               b) 65                      c) 95                       d) 85                  e)  45



	6. What is the value of   ?

	a) 21                   b)  15                    c) 18                    d) 17                    e) 22

	     7. What is the least common multiple of 6 e 8?

	           a) 12                   b) 48                      c) 18                     d) 24                    e) 10

	    8. If x=4, what is the value of the expression?

	     a) 24                      b) 20                   c) 16                   d) 12                        e) 18

	   9. What percentage of 80 corresponds to 20?

	   a) 25%                 b) 30%                c) 15%                d) 20%                    e) 40%

	   10. What is the value of     ?

	     a)  1                    b)  2                   c)  3                     d)  4                  e) 5

	   11. What is the value of  ?

	    a) 9                   b) 10                  c)   7                   d)   8               e)   5

	   12. What is the number that, when added to 3/4, results in 1?

	   a) 1 / 4                  b)   3 / 4               c)  2 / 5              d)  1 / 2                e)  1 / 3

	  13. What is the value of 15% of 200?

	  a)  20                    b)  10                     c)  40                  d)  15                  e) 30

	  14. What is the next number in the sequence: 2, 4, 8, 16, ...?

	  a) 64                    b)  54                     c)  32                    d)  48                 e)  24

	 15. If a product costs R$ 80.00 and gets a 10% discount, what will be the final price?

	a) R$ 75,00         b) R$ 72,00        c) R$ 78,00      d) R$ 70,00           e) R$ 73,00

	16. What is the result of:

	A)    (addition)

	B)    (subtraction)

	C)              (multiplication)

	D)         (division)

	17. Joana bought 3 notebooks for R$ 12.50 each, a backpack for R$ 89.90, and a box of pencils for R$ 15.60. She paid with a R$ 200.00 bill. How much change did she receive?    

	a) RS 48,00        b) RS 66,70         c) R$ 71,80     d) R$ 5,50      e) R$ 57,00      

	18. What is the value of the expression: 

	a) 74             b) 86                c) 92                 d) 96               e) 78

	19. A product costs R$ 250.00. During a promotion, it had a 20% discount. What was the amount paid for the product?

	a) R$ 200,00    b) R$ 210,00    c) R$ 220,00    d) R$ 230,00  e) R$ 215,00

	20. If 5 machines produce 200 pieces in 8 hours, how many pieces will 8 machines produce in the same time?

	a) 320                b) 300                  c) 280                   d) 250               e) 180

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	3. ANSWERS AND EXPLANATIONS FOR THE FIRST 20 QUESTIONS

	
	1) 45 : 5 = 9               (9 x 5 = 45)                                      



	Option: d

	
2) Let's call the number x:        x . 4 = 28     (let's divide everything by 4)

	 

	x = 7

	Option: c

	
	2) 3² + 4 ² = 3 x 3 + 4 x 4 = 9 + 16 = 25



	                                                                                  Option: a              

	 

	
	3)  



	 Option: c

	
	
	4) 130 – ( 30 + 25 ) = 130 – 55 = 75



	Option: a  

	
	
	5) 3 x ( 5 + 2 ) – 4               first solve inside parentheses; 



	= 3 x 7 – 4                       then perform the multiplication;

	= 21 – 4                           the third performed subtraction and

	= 17                                  fourth the result.

	Option:d

	 

	
	6)   least common multiple (LCM) of ( 6, 8 )     



	6 : 2 = 3  e     8 : 2 = 4       1st divide by 2;

	3 : 3 = 1   e   4 : 2 = 2        2º divide 3 or 3 and 4 by 2;

	                         2 : 2 = 1   third divide 2 by 2

	The LCM will be the product of the numbers (divisors) with the highest exponent. In this case 2³ and 3, which results in 

	2² x 3 = 8 x 3 = 24.

	The LCM between two (or more numbers) is a number (the smallest number) that can be divided by both numbers without leaving a 'remainder'.

	Option:d

	 

	
	7) Given x = 4, to determine the value of x² + 2x, just substitute 4 for x;



	4² + 2 x 4

	= 16 + 8

	= 24

	Option:  a

	 

	 9) we do,

	x% x 80 = 20

	= x% = 20 / 80    let's divide by 10

	= x% = 2 / 8  now divide by 2

	= x% = 1/ 4 = 0,25

	X% = 25%

	Option: a

	 

	
	10)       Addition of fractions with the same denominator;



	        Keep the denominator and add the numerators;

	=        Resulting    

	Option:    a      

	 

	
	11)      (12 + 8 ) : 4 + 3             first parenthesis;



	=  20 : 4 + 3                        second division;

	= 5 + 3                                  third addition;

	= 8                                         Resulting .   

	Option:  d

	
	
	12)  Just remember question 10, adding fractions with the same denominator;



	 

	= 

	Let's solve it another way. Let's call the number x. Like this;

	     The LCM is 4. Let's multiply x and 1 by it.;

	     let's isolate x in the first term (just subtract -3 from the equation)

	= 4x + 3 – 3 = 4 – 3

	= 4x = 1           divide both sides by 4;

	 

	x = 1

	Option::  a                                                                                                                                                                                   

	 

	
	13)         15% de 200     (Note: Here, “de” indicates multiplication.);



	 

	Option e

	 

	
	14)          2,   4,   8,   16, ...                                          



	We observed that it starts with the number 2, then 4 (= 2 + 2), then 8 (= 4 + 4), and finally 16 (= 8 + 8). So the next number will be the result of adding 8 + 8. 

	That is, 16.

	Option: c

	
	15)  Just calculate 10% of 80.



	 

	 

	Option:b                                                                              

	
	16)      



	
	A) 3 457 + 2 893 = 6 350                 



	                                                                             3 457

	                                                                             2 893                                                      

	                                                                                                  6 350

	
	B) 8 000 – 3 275 = 4 725



	                                                                              8 000

	                                                                              3 275

	                                                                              4 725

	
	C) 125 x 24 



	 

	 

	                                                                              125

	                                                                             X 24

	                                                                                                    500

	                                                                                                  250

	
	3 000



	
	D) 1 260 : 36 = 35



	                                                                        1 260          36

	                                                                                                18 0         35

	                                                                                                    0

	
	17)    The price of the notebooks was:



	3 x 12,50 = 37,30                        12,50

	                                                              X  3

	                                                            37,50

	Now let's add up the values of the products:

	37,50 + 89,90 + 15,60                       37,50

	                                                              +   89,90

	                                                                  15,60

	                                                                                                    143,00

	So, we can calculate Joana's exchange:

	200 – 143 = 157

	157 the change was reais.

	Option: e

	
	
	18)                                       120 – ( 45 + 18) ÷ 3 x 2        



	First we have to eliminate the parentheses;

	= 120 – 63 ÷ 3 x 2

	now the priority is division, since it comes before multiplication;

	= 120 – 21 x 2       

	now the priority is multiplication120 – 42 = 78

	Option: e

	
	19)   The product costs R$ 250.00 and has a 20% discount. So let's calculate 20% of 250.



	20% = 

	0,2 x 250 = 50,0   (this is the discount value). Therefore;

	250 – 50 = 200  (the final price of the product).

	Option: a

	
	20)       Let's put the same quantities in the same column:



	Machines                   Parts                Hours

	5                           200                           8

	8                               x                            8

	The time is the same (8 a.m.), the proportion does not change;

	 

	 

	                                                320 pieces

	Option:  a

	Important note: 
 

	To solve a simple (or compound) rule of three, proceed as follows: 
Set x equal and use a fraction bar; 

	
	The number that appears above x is the first to go in the numerator for multiplying. Now ask the question: If 5 machines produce 200 pieces, 1 (one) machine will produce more or fewer pieces? If the Answer for “minus” the number goes on top, if it’s plus the number goes on the bottom (denominator). In the example, the answer is “minus,” and the number 8 goes on top.
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	TÓPIC 2

	 

	2. Contents covered in this topic:

	2.1 Basic Operations

	2.2 Properties of Operations

	2.3 Exponentiation and Root Extraction

	2.4 Multiples and Divisors

	All questions are based on previous exams and in accordance with the contents of various notices for upcoming exams. The level of the questions increases with each topic, aiming to reach those who want (or need) the basic and essential foundations in learning mathematics, as well as those who already master most of the content but need to review and practice. This work was done with care and dedication by someone who, when young, "dreamed" of creating a preparatory course to take an exam, such as university entrance exams and others. My intention is to charge a symbolic price in the future. I appreciate your preference and wish good luck to anyone who acquires my materials.

	In this topic, we will study, based on the main concepts of basic mathematics, fundamental questions involving the following content (all questions based on various exams): 
Organize your schedule; we can always find some time to dedicate to studying. Organization is essential, as is prioritizing yourself. Solve the proposed questions—they are essential for learning mathematics. Check the solutions only after a few attempts; I trust that you will do very well. 

	So, let's get to the questions:

	Questions from Topic 2

	1. Consider the numbers a=5, b=3, and c=2. Which of the options correctly represents the distributive property of multiplication over addition?

	A) 

	B) 

	C) 

	D) 

	 

	2. Which of the options represents the commutative property of addition?A)               B)                 E) a + b = a / b

	C) D) 

	 

	3. What is the value of      ?

	A)                   B)                    C)                 D)                  E) 

	 

	4. What is the value of   ?

	A) B) C)                    D) 

	 

	5. What is the value of   ?

	A) 5                     B) 6                      C) 7                      D) 8                       E) 9

	 

	6. Which of the alternatives correctly represents the property: 

	?

	A) 

	B) 

	C) 

	D) 

	E)  

	 

	7. The smallest number that is a common multiple of 3, 4, and 5 is:

	a)30 
b)60 
c)90
d) 120

	 

	8. A number is divisible by 9 if:

	a) it ends in 9.

	b) the sum of its digits is a multiple of 9.

	c) the last digit is even.

	d) it ends in zero.

	e) it ends in 3.

	 

	9. The greatest common divisor (GCD) of 24 and 36 is:

	a) 6

	b) 8

	c) 12

	d) 10

	e) 4

	 

	10. Given a = 5, b = 3, and c = 2, calculate the value of the expression:

	a) 0

	b) 2

	c) 5

	d) 10

	 

	11. Three lamps blink at intervals of 4s, 6s, and 10s. If they blink together at the initial moment, after how long will they blink together again?

	a) 120 s

	b) 130 s

	c) 180 s

	d) 240 s 

	e) 60 s

	 

	12. Simplify      .

	a) 2²

	b) 2³

	c) 

	d) 
e)
 

	13. The value of   

	a) 3

	b) 9

	c) 6

	d) 12

	 

	14.  The number N = 2³ × 3² × 5. How many positive divisors does N have?

	a) 6

	b) 9

	c) 12

	d) 18

	e) 24

	 

	15. If A = 2³ × 3² × 5 and B = 2² × 3³ × 7, determine:

	 

	a)
b)
c)
d) 

	16. Simplify    .

	a)
b)
c)
d) 

	 

	17. Simplify:   .

	a)
b)
c)
d) 

	 

	18. Calculate:   .

	a)0
b)1
c)5
d) 10

	 

	19. The greatest common divisor (G.C.D.) de 24 e 36 é:

	a)6
b)8
c)12
d) 18

	 

	20. In the sequence 5, 15, 45, ..... what is the value of the 7th number??

	a) 1 000

	b) 3 645

	c) 10 945

	d) 98 41

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	 

	Resolution of the questions from topic 2

	Solution of 1

	Recalling the distributive property;

	5 ( 3 + 2 ) = 5 x 3 + 5 x 2 = 15 + 10 = 25

	We note that the only option that follows this rule is “c”.

	Option: c

	
	 Solution of 2

	This question, like the first

	
		• Commutative property:        3 + 6 = 6 + 3



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	I) To find the greatest common divisor (GCD) of two or more numbers, we need to factor (decompose) each of them. Example of decomposing a number:



	
	a) 30 = 2x3x5     (30 : 2 = 15;      15 : 3 = 5     e     5 : 5 = 1) 

	b) 75 = 3x5x5     (75 : 3 = 25;       25 : 5 = 5    e     5 : 5 = 1)



	
	
		24 = 2 x 2 x 2 x 3 = 2³ x 3    (in exponential form)

		36 = 2 x 2 x 3 x 3 = 2² x 3 ² (in exponential form)



	
	
		• The GCD is the product of these numbers;



	
	
	
	
	
	
	
	
	
		• Distributive:          3 x ( 2x + 5)     (x is any number)



	
	
		 Associative:  



	
	I) Addition         2 + (3 + 5) = (2 + 3 ) + 5 = 10

	II) Multiplication        2x(3 x 5 ) = ( 2 x 3 ) x 5 = 30



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		By L.C.M.       4 = 2 x 2 = 2²         6 = 2 x 3             10 = 2 x 5 

		L.C.M  = 2² x 3 x 5 = 4 x 3 x 5 = 60



	
	
	
	
	
		4 :   4, 8, 12, 16, 20, 24, 28, 32, 36, 40,44,60,.......

		6 :   6, 12, 18, 24, 30, 36, 42, 48, 54, 60,......

		10 : 10, 20, 30, 40, 50, 60,.........



	
	
	
	
	
	
	
		Product of powers with the same base: keep the base and add the exponents;



	
	
		 Power division with the same base: keep the base and subtract the exponents;



	
	
	
	
		 First, let's turn it into a product:    



	
	
	
		Next, we will reduce the same base 2



	
	
	
		Finally, the base 2 is kept and the exponents are added;



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		  it's the general term (what we want to determine at the moment),

		   it's the general term (what we want to determine at the moment)  5,

		r is called the common ratio of the geometric progression; in the case of this sequence, it is the number that multiplies the preceding term, that is, 3 is the ratio;

		n is the number of terms in the sequence, in this case 10.       By substituting these values into the formula, we will have:



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
		We have reached the end of this e-book, which brought together 40 carefully selected questions, solved and commented on, with a focus on basic mathematics applied to competitive exams. I hope each explanation has helped strengthen your reasoning, boost your confidence, and make your studies more effective. Mathematics, when well understood, ceases to be an obstacle and becomes a powerful ally on your journey toward passing. And that is precisely the purpose of this material: to simplify, guide, and prepare. But this is just the first step. Soon, new e-books will be available, with more solved questions, covering other essential topics, and delving even deeper into the content that makes a difference in your preparation. Stay tuned for the next volumes — each one will bring new challenges, strategies, and tips to help you continue progressing with confidence and clarity. Thank you for walking with me this far. Happy studying — and see you in the next e-book!



	
	
	
		 Numerical Expression: 



	
	
	
		 Power of ten:



	
	
	
		Algebraic Expression: 



	
	
	
		Exponentiation with Negative Exponent: 



	
	
	
		Expression with Fractions: 



	
	
	
		Base 10 Power: 



	
	
	
		Numerical Expression with Root: 



	
	
	
		Exponentiation: 



	
	
	
		Algebraic Expression: 



	
	
		Base 10 Power:



	
	
	
		Expression with Multiple Operations:



	
	
	
		12. Exponentiation with Zero Exponent: 



	
	
	
		 Algebraic Expression:



	
	
	
		Base 10 Power: 



	
	
		Numerical Expression: 



	
	
	
		Exponentiation: 



	
	
	
		Expression with Variables:



	
	
	
		Base Power 10: 



	
	
	
		Mixed Expression: 



	
	
	
		Algebraic expression:
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