Unit 1- Perfect Squares

· A perfect square is a number that you get by multiplying a number by itself

Ex. 5 x 5 = 25
25 is a perfect square

· Perfect squares aren’t always pretty

Ex. 0.25 x 0.25 = 0.0625





0.0625 is still a perfect square

- Fractions can be perfect squares, too.


Ex. 
2
x
2
=
 4


5

5

25

Square Roots

What the heck is a square root?

· A square root is the number that you would have to multiply by itself to get the number you started with

Ex. √25 = 5


We know that because 5 x 5 = 25


SO the square root of 25 is 5

√1 = 1


√49 = 7




√4 = 2


√64 = 8
√9 = 3


√81 = 9
√16 = 4


√100 = 10
√25 = 5


√121 = 11

√36 = 6


√144 = 12
What about square roots in between those numbers?

What’s the square root of 30?

Benchmarks

· Basically, we use the square roots that we already know to “guess” the ones that we don’t know

Ex. Square root of 30.

Step 1 ) Find two numbers on the list that are close to 30

· One should be higher than 30 and one should be lower than 30

√25 = 5

and


√36 = 6

Step 2 ) Draw a line

​​​​​​​​​​​​​​​​​​​√25_______________________________________√36
5











6

Step 3 ) on the top of the line, make a mark where you think the number that you are looking for would go

Step 4 ) use that mark to estimate the value of your square root on the bottom of the line

√25_____________√30_______________________√36
5



   5.4
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That’s pretty much it.

What about the Square Root of a fraction?


Ex. √( 4 / 25)

· All you have to do to find the square root of a fraction is find the square root of the top and the square root of the bottom

Ex. √( 4 / 25) 
= √4 / √ 25




= 2 / 5

WARNING: Don’t forget to simplify your fractions first
Ex. 2 / 50
· First we simplify the fraction

2

=
1  

50

25

(since both numbers are multiples of 2, we divide them both by 2 to get a simpler fraction)

· Then I take the square root of the top and the square root of the bottom

√( 2 / 50 )
= √( 1 / 25 ) 
= √1 / √25







= 1 / 5

Pythagorean Theorem


a2
+  
b2
=
c2
· The Pythagorean theorem states that the square of the hypotenuse of a right triangle is equal to the sum of the squares of the other two

· This ONLY works for RIGHT triangles

There are ONLY two questions that they can ask you about the Pythagorean Theorem

1) They give you the two little sides and ask you to find the hypotenuse (the big side)
a2
+  
b2
=
c2 
2) They give you the big side and one small side and ask you to find the other small side

c2
-  
a2
=
b2
Step 1) Figure out which kind of question it is

· If they give you the two small sides, you will be adding

Step 2) Square each number



32 = 9


42 = 16

Step 3) Add those numbers together




9 
+ 
16
=
25

Step 4) Take the square root of that answer




√25

=
5

Pythagorean Triples

· Some sets of numbers fit into the Pythagorean Theorem perfectly

3, 4, 5

5, 12, 13


7, 24, 25

6, 8, 10

10, 24, 26

9, 12, 15

Non-perfect Numbers in the Pythagorean Theorem

· The Pythagorean Theorem works for ALL right triangles, even if the numbers aren’t nice and neat and perfect

Page 19, Question 13
Dealing with Decimals

· People often find decimals hard to work with

· We don’t really use decimals in our everyday lives

· Decimals, however, are a huge part of mathematics and our lives

How do we handle √0.64?

· When dealing with decimals and square roots, it is often best to convert them to a fraction

0.64

( two decimal places

- write it over 100 (two zeroes)



0.64

=
64





100

· Then we treat it like any other fraction

√0.64
=
√64



√100



=
8


=
0.8
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Problem: Find √1.21




1.21

= 
121






100




√1.21
=
√121






√100






=
11


=
1.1
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Decimals and Number Lines

· You WILL be asked to place values on a number line

· You need to figure out which type of number you work best with

· Convert all numbers to the same type

Page 12, Question 13a
Area and Surface Area
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Surface Area

· We find the surface area of a prism by adding up the areas of all of its sides

Surface Area of a Right Rectangular Prism

· a rectangular prism can be unfolded to make six smaller rectangles

· now, we just add up the areas of the 6 sides
Front

3 x 4
=
12

Back

3 x 4
=
12

Top

4 x 5
= 
20

Bottom
4 x 5
=
20

Left

3 x 5
=
15

Right

3 x 5
=
15
Total Surface Area
=
94

Notice: we had the same numbers used twice each time

· if you do not have 3 set of 2 numbers, something is wrong

· you should also see each number written 4 times
Equation Form:
SA 
= 
2 x L x w + 
2 x L x h 
+ 
2 x w x h


=
2Lw

+
2Lh

+
2wh
Surface Area of a Cylinder
· the surface area of a cylinder is a little trickier

· a cylinder unfolds into two circles and a rectangle

Area of Circle 1 
= π r 2





= π ( 3 )2





= π (9)

= 28.26
Area of Circle 2 
= same thing








= 28.26

Area of Rectangle = 2 π r h





= 2 π (3) (10)





= 2 π (30)
= 188.4
Total Surface Area


= 244.92
Equation Form

SA
=
2 π r2
+ 
2 π r h

WARNING: Make sure you are using the radius and not the diameter

· the radius goes from the middle of the circle to the edge

· if the picture they give you has a line going all of the way across the circle, that’s the diameter

· to find the radius, just divide the diameter by 2

Surface Area of a Triangular Prism

· the surface area of a triangular prism is even trickier because every triangular prism is different

· because there are different ways to draw triangles, each triangular prism will be a little different

· a triangular prism will always unfold to give you 5 shapes (2 triangles and 3 rectangles)
Area of Triangle 1 = b x h / 2
= 4 x 3 / 2
= 6

Area of Triangle 2 = same thing


= 6

Area of Rectangle 1 = L x w
= 3 x 10

= 30

Area of Rectangle 2 = L x w
= 4 x 10

= 40

Area of Rectangle 3 = L x w
= 5 x 10

= 50
Total Surface Area





= 132
· with this type of prism, it is always best to unfold the prism and look at each shape separately

Surface Area of Composite Shapes
· you may be asked to find the surface area of a large shape made up of smaller prisms
[image: image2.jpg]



· as you can see, this shape is made up of a cylinder and a rectangular prism

	Cylinder

SA = 2 π r2 + 2 π r h

= 2 π (4)2 + 2 π (4) (8)

= 2 π (16) + 2 π (32)

= 32 π + 64 π

= 301.44
	Rectangular Prism

SA = 2Lw + 2Lh + 2wh

= 2(14)(8) + 2(14)(12) + 2(8)(12)

= 2(112) + 2(168) + 2(96)

= 224 + 336 + 192

= 752


So, the Total Surface Area should be 301.44 + 752, right?




WRONG
· Because the two shapes are touching each other, there is some overlap
· We don’t count overlap because it’s not actually on the surface
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· The place where the two shapes are touching each other is a circle
· That means we have to subtract the bottom of the cylinder AND another circle the same size because that’s how much of the rectangle is covered up

· Basically, subtract two copies of the shape where they touch

Area of the circle = π (4)2




= π (16)
= 50.24

Total Surface Area 
= (301.44 + 752) – 2 (50.24)






= (1053.44) – (100.48)






= 952.96
WARNING: Do NOT forget to subtract your overlap! 
