MATH 2
May 1 2010
This is the number line:
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· Numbers to the left of zero are called negative. 

They are less than 0, and we write the “-” in front of them.

· The numbers to the right from zero are positive.

· Pairs of numbers -1 and 1, -2 and 2, -3 and 3 etc. are called the opposites. 

They lie at the same distance from zero on the number line, but in the opposite directions. 
· The distance of a number from zero on the number line is called absolute value. So, we can say that the opposites have the same absolute value.
Example: -4 and 4 are the opposites.
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· The symbol for absolute value is  |x|: |4| = | − 4| = 4.

If you compare two negative numbers, the number with bigger absolute value is smaller.

Example: compare -14 and -5. | − 14| = 14 and | − 5| = 5, 14 > 5, so that −14 < −5

Addition. 
It is easy to visualize addition using the number line. 
If we add a positive number to any number, we move to the right along the number line. If we add a negative number to any number, we move to the the left along the number line.

Example: -5 + 7 = 2. You have two ways to find the answer.
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Keep in mind commutative law of addition a + b = b + a. It works for any a and b, positive and negative.

Example: -1+ (-5) = - 6
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To get the answer, you can go b units to the left from (−a) or go a units to the left from (−b):
Rules of Addition:
• If we add a positive number to any number, we move to the right along the number line.
• If we add a negative number to any number, we move to the left along the number line.
Rules of Subtraction:
• If we subtract a positive number from any number, we move to the left along the number line.
• If we subtract a negative number from any number, we move to the right along the number line.

Homework

Write solutions, showing your calculations and your reasoning — not just answers! 

1. Find minimum and maximum:

(a) max(−5,−11, 11, 0, 5) =

(b) min(4,−15,−124,−4) =

2. Find some number, which is smaller than -6 but bigger than -13.

3. In number 513,879 cross out four digits in such way that the remaining digits, without changing their order, will represent
(a) the biggest number possible.

(b) the smallest number possible.

4. In number -879,406 cross out four digits in such way that the remaining digits, without changing their order, will represent

(a) the biggest number possible.

(b) the smallest number possible.

5. Complete addition table:

	+
	-5 
	-3 
	-1 
	0 
	1 
	3

	-4
	
	
	
	
	
	

	-2
	
	
	
	
	
	

	2
	
	
	
	
	
	


6. Calculate:

(a) (−5) + 3 =

(b) (−4) + (−2) =

(c) (−7) + (−9) =

(d) 3 + (−6) + (−7) =

(e) (−3) + 5 + (−7) =

(f) 3 + (−4) + (−5) =

(g) (−6) + (−4) + (−1) =

(h) 4 + (−8) + (−6) =

7. John played the game “Above and Below Zero” with his friend Jack. Each person starts at -10 points (that is, they each have a score of 10 points below zero). The results of the 4 rounds for John were:

Round 1: John lost 14 points.

Round 2: John lost 43 points.

Round 3: John gained 50 points.

Round 4: John lost 28 points.
What was John’s score after Round 4?
1. Calculate:

(a) 10 + (- 6) =

(b) 10 - (- 6) =

(c) - 17 - 7 =

(d) - 13 + 8 =

(e) - 12 + (- 6) =

(f) - 8 - (- 3) =

2. For all of the following sequences of numbers, find next two numbers.

(a) 6, 9, 12, 15, 18, . . .

(b) 3, 7, 11, 15, 19, 23, . . .

(c) 4, 5, 8, 9, 12, 13, . . .

(d) 1, 5, 6, 11, 17, 28, . . .

3.  Find the missing numbers. Write three next numbers in each sequence.

(a) 4, 1,. . . , -5, -8, . . .

(b) 6, . . . , -4, -9, -13, . . .

(c) -21, -16, . . . , -6, . . .
4. Suppose we have 3 statements, one of which is false.

Statement 1: \A is white";

Statement 2: \A is not white";

Statement 3: \A is grey".

Can you say what color A is?

5.  Three friends (Tom, Rick and Dan ) played soccer in the yard, and one boy accidentally broke the window in the house. When Dan's mom came, he said: “Rick broke the window". Tom said:”I did not break the window". 

Only one of the boys told the truth. Who broke the window?

6. In the forest, animal athletes ran a 100 m race. After the race was over, spectators were discussing the results. One squirrel said: “Rabbit got the first place, and Fox got the second place". 
Second squirrel said: “Moose was first, Rabbit was second". After that Owl remarked that only one part of each squirrel's statement was true. Can you tell from it who got the rst place in the race and who got the second place?

7.  Tom and Luke are twins. Tom always tells the truth. Luke  always lies.

(a) Once they said:

Tom: I do not like ice cream.

Larry: And I like ice cream.

Who of the brothers does NOT like ice cream? And who does?

(b) Next time they said:

Tom: My brother Larry likes chocolate.

Larry: We both like chocolate.

Does Tom like chocolate?

(c) Once Larry said about Tom and himself:

Larry: At least one of us likes Sprite.

Who of the brothers does like Sprite? And who does NOT?

(d) Once we met one of the brothers, and he said:

 Both me and my brother always tell the truth.

Who was he? Larry or Tom?

(e) Next time we met one of the brothers, he said:

| My brother is called Larry.

Who was he? Larry or Tom?

(f) Once we met both brothers. They said:

First brother: My name is Tom.

Second brother: One of us is called Larry.

What is the name of the first brother? And of the second?
4. Once Tom and Luke said (Tom always tells the truth, Luke always lies):

Tom: My brother Larry likes Coca-Cola.

Larry: My brother Tom likes Coca-Cola.

Who of the brothers does like Coca-Cola?

5. Next time they said:

Tom: I like to go to school.

Larry: One of us likes to go to school, and the other one does not.

Does Larry like to go to school?

6. Once we met one of the brothers, and he said:

One of us always lies.

Who was he? Larry or Tom?

7. Next time we met both brothers, and they said:

First brother: My name is Tom.

Second brother: My brother always tells that his name is Tom. What is my name?

Can you answer?

*8. Once upon a time there was a king who had many beautiful daughters. There were many dangerous tigers in his kingdom as well. A knight came to the king and said that he would like to marry a princess. The king decided to test how clever the knight was. He ordered the following test. There were two doors leading to two rooms. In each room, there was a princess OR there was a tiger (a room can not be empty). The problem was to decide which door leads to a princess (and go through that door, if the knight preferred a princess to a tiger). The king placed labels on the doors to help the knight to choose. These labels could be true or false. Note that tigers could be in both rooms (very unlucky) OR princesses could be in both rooms (very lucky) OR a tiger could be in one room and a princess in the other (in this case everything depends on you).

(a) Door 1: A princess is in this room. A tiger is in the other room.

Door 2: A princess is in one of these rooms. A tiger is in one of these rooms.

Here one label is true, and the other is false. Which door you choose?

(b) Door 1: A princess is in one of these rooms.

Door 2: A tiger is in the other room.

Here two labels are either both true or both false. Which door you choose?

(c) Door 1: Either a tiger is in this room or a princess is in the other room.

Door 2: A princess is in the other room.

Here two labels are either both true or both false. Which door you choose?

