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MULTIPLYING INTEGERS



LESSON 2.4



M



ultiplication can be described as repeated addition. When you learned to multiply positive whole numbers, you may have learned that 4(2) is the same as saying “four groups of two”. EXPLORE! 



NUMBER JUMPING



Step 1: Draw four number lines, each from −8 to 8. Step 2: Use the first number line to model the solution to 4(2). Do this by starting at 0 and moving  “four groups of two” to the right. Why do think you moved to the right? What is the solution to 4(2)?   −8 −7 −6 −5 −4 −3 −2 −1 0



1  2



3 4   5



6  7  8



Step 3: Use the second number line to model the solution to 4(−2). Do this by starting at 0 and moving “four groups of negative two”. Which direction will you be moving? What is the solution? Step 4: Illustrate −4(2) on the third number line. Do this by starting at 0 and moving “the opposite of four groups of two”. Which direction did you move to illustrate the “opposite of four groups of two”? What is the solution? Step 5: On the last number line, show the solution to −4(−2). Start at 0 and move “the opposite of four groups of negative two.” What is your solution? Explain to a classmate how you got your solution. Step 6: Use the number lines to help you determine which type of answer (positive or negative) you think you will get for each situation. Explain your reasoning. a. The product of two positive integers. b. The product of a positive and negative integer. c. The product of a negative and positive integer. d. The product of two negative integers.
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EXAMPLE 1



Find each product. a. 5(−4) b. −2(−3)



Solutions



a. This product can be read “five groups of negative four”. The integers have different signs so the product is negative. The solution is −20.



−24 −20 −16 −12   −8



 −4



 0



4



8



12



16



 20



 24



b. This product can be read “the opposite of two groups of negative three”. Move two groups of negative three and then find the opposite. The integers have the same signs so the product is positive. The solution is 6.



−6



−5



 −4



−3



−2



−1



 0



1



 2



3



EXAMPLE 2



A submarine descends below the water’s surface at a rate of 50 meters per minute. Find the integer that represents the submarine’s position relative to the surface of the water after 6 minutes.



Solution



Write an expression to represent the situation. −50(6) 



4



 5



 6



+



+



+



−



−



+



+



−



−



The two integers have different signs so the product is negative. −50(6) = −300 meters The submarine’s position after 6 minutes is −300 meters. 
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Multiplying more than two integers together does not require special rules. It can be done by multiplying two integers first and then continuing to multiply the product by the other integers. EXAMPLE 3



Find the value of 2(−5)(−4).



Solution



Multiply the first two integers. Multiply the product by the last integer. 



2(−5) = −10 −10(−4) = 40



2(−5)(−4) = 40



EXERCISES 1. Can the same rules be used to determine the sign of an integer sum and an integer product? Give at least one example to prove your answer.



2. Explain how you can look at an integer multiplication expression and determine if the product is negative or positive.



Model each product using a number line. 3. 3(2) 4. 6(−1) 5. −3(−4) Find each product. Use a number line or the integer multiplication rules.



6. 5(−8) 7. −1(1) 8. −4(−9) 9. −7(−2) 10. 6(−10) 11. −11(5) 12. 12(3) 13. −9(−2) 14. 6(−15) 15. −3(4) 16. 6(−1) 



17. −3(−4)



18. 13(−2) 19. −4(−5) 20. 4(−5) 21. Allison withdrew $7 from her savings account every day. If she continued to do this for a total of 5 days, find the integer that represents the change in the value of her savings account.



22. José is making iced tea. He has ice cubes which he uses to cool the iced tea. Each ice cube lowers the temperature of the liquid by 2° F. He adds 5 ice cubes. What integer represents the change in temperature of the iced tea when he adds the 5 ice cubes?



23. Curtis enjoys scuba diving with his family during the summer. When he



dives into the water, he descends 4 feet per second. What integer represents his position relative to the water’s surface after 9 seconds?
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24. The price of a stock drops $3 each day for 7 days. 



a. What integer represents the total change in the price of the stock? b. The stock was worth $50 before the price began dropping. What is the price of the stock after the  drop in price?



Determine if each statement is always true, sometimes true or never true.



25. A positive number times a positive number is positive. 26. A negative number times a negative number is negative. 27. A negative number times a positive number is negative. Find each product.



28. −3(5)(2) 29. 6(−4)( −1) 



30. −2(−2)(−2) 



31. −10(4)(3) 32. −2(3)(5)(−10) 



33. −1(−1)( −3)(−6) 



REVIEW Find each value. Use integer chips, a number line or the integer subtraction and addition rules. 34. −2 + 7 35. 8 − (−2) 36. −9 + 4 



37. −7 − 4 



38. −9 + (−10) 



39. 1 − (−2) 



40. 30 + (−12) 



41. 27 − 32 



42. −6 + (−1)



43. Jonathan and Belinda were playing a board game. Belinda moved her game piece forward 7 spots from the starting point on her first turn. She moved backwards 5 spots on her next turn. On her third turn, she moved forward one spot. Write an integer sum to represent this situation and find the integer that represents her current position on the board from the starting point.



T ic -T ac -T oe ~ H i s t or y



of



I n t e ge r s



Research the history of integers. When were negative numbers first used? Who invented integers? What were integers first used for? Write a 1–2 page paper explaining the history of integers. Include as much information as you can in an organized manner. Include a bibliography to cite your sources.
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