[bookmark: _GoBack]Grade 9 Math April 15-21
 

Please ensure you read all of the information below before starting. 

Hey Livingstone’s students. You’ll be brushing up on your knowledge of rational numbers (fractions) this week. After this week, it is expected that you know how to perform operations with fractions and clear them from equations. This is a no calculator week. We don’t want to turn fractions into long decimal numbers, we want to leave them as fractions.  

Learning Intentions: 
· be able to add, subtract, multiply, and divide fractions
· understand fractions as; a ratio between two numbers, a division operation, and a number unto itself, and be comfortable switching conceptually among these roles
· place fractions on a number line, and depict operations with fractions using a numbers line
· reduce fractions to lowest terms and find the lowest common multiple to use when clearing fractions
· converting common decimals into fractions, and vice versa
· use the order of operations to solve equations including fractions

Assignment Instructions: 
General Instructions:                  
· Do the work
· If you are having trouble doing the work, read the notes. If the notes are confusing, see some of the resources in the Fractions section of the “Assignment page” of livingstonemath.weebly.com
· If you are still having trouble, email me with a specific question and I’ll give you a specific answer
· When you are done, or when you are too frustrated to continue, email me a link, pic, or doc of your assignment and I’ll give you feedback along with an answer key
Specific Instructions:
1. Every day start out with a warm-up question, which you’ll find below. I’ll post the answer on my site around noon. Don’t spend more than ten minutes on the warm-up, it’s just to get your mind limber.

2. Work for about 50 minutes on the questions. Do odd questions only. If something is very easy, move on to the next section. Math is about learning, not filling pages. 

3. Take a ten-minute rest after you are done. Don’t stare at your phone, stare at a wall instead, or better yet, go for a walk around the block. This will help to solidify what you’ve learned. 

4. Having trouble? Read the notes, then ask a classmate, me, google, or Sal Khan. Don’t bug your parents.




Office Hours

Thursday, April 23, 2-3

Tuesday, April 28th, 2-3

Meeting ID: 911 756 1566
Password: 757436


I have separated the notes from the questions. The document is organized like this: warmup questions for each day, then assignment questions, then notes. Again, do odd questions only

Warmup Questions
Wednesday’s warmup: 
[image: ]
Hint: the key word here is “guarantee

[image: ]Thursday’s warmup: 





Friday’s warmup:
[image: ]Go onto https://www.kenkenpuzzle.com/howto/solve and learn how to play this simple math game that is a bit like sudoku. Generate a puzzle for yourself under the “play” tab and see if you can solve it. Send me a screen shot if you do. I’ll post the top 3 achievers on my site for the week.Figure 1. My first game
















Monday’s Warmup:
[image: ](with a hint to get you started)










[image: ]Tuesday’s warmup:



















Assignment Questions

Thanks to Adrian Herlaar of SD61 for putting together the package from which questions and notes are drawn. 
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KEN-GRATULATIONS!

You solved this puzzle in 00:01:28
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Puzzle No. 53374, 4X4, medium
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Three consecutive numbers such that first number plus twice the second, plus five
less than the third is 27. What are the three numbers?

a + b + C ':%:‘7 Sneo ’il‘@/ <xe. (1:'/\5‘6(,\,\41 LLr;e

a=a
b= o=\
cC = O‘\'Z
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There are 20 people in a room.
If they shake each other’s hands

once and only once, how many
handshakes are there all together?
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Foundations of Math 9

Section 1.2 — Practice Questions

Place the following fractions on the number line below, add markings to justify your reasoning

2
1 - - >
3
0 1
Why
3
2 g - >
0 1
Why
7
3 E - >
0 1
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Foundations of Math 9

6. What makes two fractions equivalent? Why does changing to another form not change
the value of the original fraction? Give me an example.

Convert the following fractions to equivalent fractions with the given denominator.

3 2 12
7. —=—— 18 —— =— 19, — = —
4 16 | 3 9 i7" 15 45
~ T —
10, —— = —— 111, — = —— 12. — = —
5 100 L7 14 7 21
12 9 T 2 T
T = 14, — = — 15, — — _—
13 169 11 99 9 36
14 I 5
16, — — — 17. — = — 18. — = —
3 6 7 28 32
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Section 1.3 — Practice Problems

Simplify the following fractions

Add the following fractions, leave answers in simplified form

1 2 |3 2
s 0. -+ —
5 5 — 75 15

2 8
1. -+ —
7 21 E—
172 S )
13. -+ = 14—+ -
3 5 _— 12 7
3 5
15 =+ =
4 6 E—

17. 514-2Z
7 5
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Subtract the following fractions, leave answers in simplified form

3 2 1 3
19.=—= 0. - ——
5 5 7 14
7 9 3 1
2 = — — 2 ———=
8 11 — 17 2
3 5 2 1
23 = —= u 3-—4-
4 6 7 3
4 2 3 5
5. 5-—2= %6 —2-—3=
5 3 4 8

Perform the combined operations, leave answers as an improper fraction in simplified form

3 5 2
27. -+ -—=
4 6 3

| 3 2 2
128. 2§+4§— (_1E)

4 13 5
29. —5§+Zz—4—ﬁ
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Section 1.4 — Practice Questions

Multiply the following, simplify before you multiply if desired, leave answer in simplified form

1 12 8 21
1. —*— 2. — ok —
3 7 — 9 16
12 7 8 35 2
3., —% — 4, — k — %k —
14 8 - 25 4 5
5 21 15 7 2 14
5. —x (—=) x— 6. —— ok — x —
14 10 7 - 4 21 8

Divide the following fractions, simplify when you can, leave answer in simplified form
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34 17 38 57
1. -~ - 12, — — =+ —
121 55 27 18
13 39 343 | 49
B ——=+ = 18 ——+ —
17 34 125 25
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Foundations of Math 9

Calculate the following using your Order of Operations

17. 3 %23 18. (3x2)3

19. -5-32 20. (-5-3)2

21. 2%+ 2225+ 28 22. (2% +22) % (25 +23)
6+3+4 (6+3)(@)

23. 24. —
6+3+4 (6+3)(4)

Simplify the following using your Order of Operations

25, 12+2[(20—8) — (1 +3?)] (-2)3+42
|2 3-52+3%6

27. 20+4+{2%32-[3+(6-2)]} 40-13-2%
28.

3(2+5)+2
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Answer Key

Section 1.1
1. 1 (See Diagram) 2. —12 (See Diagram) 8 (See Diagram)
4. 5 (See Diagram) 5. —11 (See Diagram) 11
7. -3 8. -11 3
i10. 13 i 7 3
I 13. 11 ‘ 14. -2 -9
16. 13 17. -25 3
19. -3 20. -17 —24
22. 3 23. -1 10
25. 18 26. —2.23 —9.347
28. 223 29. -1.926 9.004
31. —9.004 32. —28 28
34. —18 35. —28 36. 72
37. =72 38. —600 39. —240
40. 8 41. —24 42, —56
43. —40 44. 35 45, 21
546. —42 47. 720
Section 1.2
1. See Diagram 2. See Diagram 3. See Diagram
5. 0571428 6. Answers Vary |7. 12 8. -6
9. 36 0. —80 1. -2 12,18
13, 156 4. 81 15, 8 6. 28
7. 72 18, 20 19, Common 200 <
Denominator
21. = 22. < 23. =
25. > 26. < 27. =
9. 2 0. -7 . 2
3. 2 u. -= 3. 5%
i37. 22 {38 -32 139, 42
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Section 1.2 - Fractions

Fractions — A Closer Look

e  What are they?
= They are rational numbers, which means they can be written as a
terminating (stops) or repeating decimal

<+ Everything we do with fractions is dependent on if we know what a fraction is to begin with.
What is a Fraction?

e Piece of a whole
e Piece of something
e Something broken into pieces

And this is the representation:

Number of Pieces you Have

7
12
Number of Pieces that Make a Whole

Consider this:

e If you have 5 pieces and they are all one fifth in size, you have a whole.
5
. E Think about a Kit Kat bar, 5 pieces all the same size, makes 1 bar!

The whole that is broken in to pieces is always the same size, namely: 1

If you have 4 pieces of size 4 and 24 pieces of size 24, the whole they create is the same size.

Example:

SAME size WHOLE, DIFFERENT size PIECES
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e So now let’s estimate some fractions on a number line:

Put these numbers on the line, why did you choose where you did?
1 1 7
(" |

5
5 12

e The distinguishing thing about fractions is that every fraction is either a terminating
(ends) or repeating decimal number.

» Numbers that neither terminate nor repeat cannot be expressed as fractions, Pi (1)
being the most famous example, but there are an infinite number of them

Converting from a Fraction to a Decimal

o We can figure out the decimal expansion of any fraction, using good old fashion long

We've seen this number before,

This reads 5 divided by 7 / this is the repeat point
0.7142857
7 ’ 5 0000000
5 0l
So, 5 = 0.714285

ma\'

|J>u-|
l—‘lOO|
|~w|\lo<—o =
—Nj0Oo —
~rO &———
o0 ——————————

wa |
U'||U'|O
o <

We’ve seen this number before
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Equivalence

Equivalence is a term that means ‘the same value’

e Two or more fractions can be equivalent, which means they have the same value, but
they look different
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The question is now do we get there?

We multiply the original fraction by 1. The catch is that anything divided by itself is one.
So by multiplying by 1, we use a fraction instead, that will give us the desired denominator.

21 -4 156
— =—etc

1_3_5_ _
375 21 -4 156

So to make equivalent fractions we multiply the original fraction by 1, in the form of a
fraction.

1 ? 1 2

-_— - - —k — = -
3 6 3 2

5 15 5 3 15
- — - -k - = —
7 ? 7 3 21
9 ? 9 4 36
- — - —_—%k - = —
4 16 4 4 16
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Comparing Fractions

v" In order to accurately compare two or more fractions we need to make sure all the
pieces are the same size. That means we need a common denominator.

2 3 6 7
Example: Ean = —an P
2 4 8 3 3 9 6 8 48 7 7 49
k== — —k - = — —k-=— -k — = —
3 4 12 4 3 12 7 8 56 8 7 56
9 8 49 48
Since — bigger than — Since — bigger than —
12 12 56 56
3, bi th 2 Zi bi th &
— is bigger than — —is bigger than =
2 88 3 3 |44 7

Mixed vs Improper Fractions

Improper fractions: are fractions where the numerator (top number) is bigger than the
denominator (bottom number)

Example: ?, —

Mixed fractions: are fractions with a whole number and a proper fraction

1 2 5
Example: 3 > 7;, Zg
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Converting from Mixed to Improper and Vice-Versa

e Again, think about your pieces (size and number)

11 ;
So, 5 Mmeans that you have 11 pieces and 4 make a whole
e Let’s break that down then,

4 4 3
4+4+3=11 So we can have 4—+4—+4—

e We still have 11 pieces of size 4.

4
And since " is1 We can writeitas 1+ 1+ % or 2%
11 2 3
T -
Vice Versa

5
3% meanswehave 1+1+1+ % but since we can write 1 as :

5 5 5 2 17
We can say we have, E+E+E+§_?
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Section 1.3 — Fractions Cont.

< The Simplified Form of a fraction is when it is reduced down so the numerator and
denominator have no common factors

<« The process is the same as finding equivalent fractions, but instead of multiplying, we divide

<« The best way to understand this is to understand the prime factors of each number.
28 L A
Example: Py this is not simplified

e Right away | see that both numbers have a factor of 2 in common, but let’s go further.
Break both numbers down into prime factors.

e The Prime Factors of 28 are: 2,2,and 7

e The Prime Factors of 54 are: 2,3,3,3,

» So, when you see factors that they have in common, divide out those common factors

28 .2 _ 14

” =+ Pl - The only factors left aren’t common, so it’s simplified

» This concept of division is where the idea of cancelling out factors comes from

. . . 28 2247
What this means is we can rewrite — as
54 2%3%3%3

v Then when you have the same factor on the top and the bottom, they divide to give 1.
And 1 multiplied by anything is doesn’t change it.

v" We can therefore say that when you have the same factor on top and bottom they
cancel out.

2%2x7  Zx2x7  2x7 14
2%3%3%3 Z%3%3%3 3%3x3 27

» The outcome of canceling out the factors is the Same as the division of the common factors
> Both work!
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Adding and Subtracting Fractions

e There is often a lot of stress and frustration when we get to operations with fractions
e Once you can grasp what a fraction is and how to make equivalent fractions the rest is
actually quite straightforward

> In order to accurately add or subtract fractions what do we need?

e Remember, the numerator: pieces we have and denominator: number of pieces in a whole.

Naturally what is required is that the pieces that make up the whole are the same size
So what do we need?
We need a COMMON DENOMINATOR (Same sized pieces), we get that using equivalent fractions

Let’s do some examples:

The Lowest Common Denominator in this case is 21, so we just multiply
the fractions by each others denominator as a fraction over itself

Vo

£ i 6 3 6,4 3,7 24 21 3

xample: -—=-= k- ——k-= —— == —

txampe: 7 4 7 4 4 7 28 28 28

Exampl 1+5 Ly +5 3+5 8 but implify that, 8,21

Xample: - == - - = - - = - ut we can simpli al - - ==
2 6 2 6 6 6 6 plify that, 6 2 3

—pwiw

The Lowest Common Denominator in this case is the denominator of
one of the two fractions, so we just multiply one of the fractions by
whatever multiple gets us the desired result

3 1 3

1
Example: ——=-= ———x
10 5 10 5
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Adding and Subtracting Mixed Fractions

It is good form and will limit errors if you always CONVERT from Mixed to Improper Fractions
before doing the operations.

Example: 2-— 1%
1 3 7 7 7 4 7 3 28 21 7
2-——1-> ——— —k———k— ——— —
3 4 3 4 3 4 4 3 12 12 12
5 7
Example: -5 ot 2 3
55 27 35 23 -35 4— 23 3 —140 69 71
52197 N s 2> -
648~ ctB 6 ‘ats*3” 24 - T

I

The Lowest Common Denominator in this case is 24, so multiply the
fractions by whatever multiple gets us the desired result

2 4 1
Example: 1§+3§_4E
12+34- 4'1 5+19 9 5 10+19 6 9 15
fi32_ 42 22 7 At
3 5 2 3 5 2 310 5 6 2 15
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Section 1.4 — Multiplying and Dividing Fractions

Multiplication of Fractions

e Itis simply TOPS with TOPS and BOTTOMS with BOTTOMS

Numerator * Numerator

Denominator x Denominator

Example: o= — =

txampe: 7 3.7 21

£ | -5,1_-5*1_ -5 5
xample: — - = =—=—-=
sxampe: 9 "4  9x4 36 36
£ | 4 T3 _ 4 -12 12
xample: — %k —= =—=—
wxample: YT 05T T35 35

Simple enough?

Now, what we can do though is SIMPLIFY the question first by identifying the Common Factors,
just like when we simplified individual fractions.

Exampl
14 . 2%7 . 7 . .
2 @n be written as: P andsince - is equal to 1 what we have left is:
*

2
*1 = Z see how we cancelled out the common factors
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Now Watch this... We can do the same steps before we multiply

Let’s try some.

5 3
Example: ' * %
5 3 5 3 5x%3 B*B 1 1

- * - - - =
12 20 3x4 4x%5 3%4%4%5 B*x4x4xp 4x4 16

2 9
Example: T3 * 1 Remember (=2) = (—1) * 2
-2 9 -2 3x3 (-1)2%3%3 (-1)Zx3+3 (-1)*3 -3 3
— % — * - - - = =—=
3 14 3 2x7 3x2%7 B*x2Zx7 7 7 7
E e .22
Example: ~ —=* ——
i21 42 3+7  6%7 3575647 BxT+fxT 7+7 49

P—x% e * - - - =
136 153 6%6 3%3x%17 6%x6*3%3%17 Bx6xFx3 %17 6+3%17 306

E le: _6,_2

xample: o 5
—5*—2_) (—1)*2*3*(—1)*2_) (—1)*2*3*(—1)*2_) (A)x2+3x(A)+2
12 3 2%2%3 3 2%2%3%3 ZxExB*3

I
Wk
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Division of Fractions

e First I'll show you the somewhat complicated but quite gorgeous method.

You may have been told somewhere along the line that dividing fractions is just flipping the
second fraction and changing the division sign to multiplication, how many of you heard this
before?

Do you know why?
Here’s why.

Example:

3 + 3 well the fraction bar essentially means division so we can rewrite this as ...

yes it is one big fraction,made up of two fractions

WIN[N =

e Now let’s make this into an equivalent fraction with a denominator of one. Remember that
in order for it to be equivalent we need to multiply the big fraction by 1.

N =
*
%

this second portion is equal to 1

Wl N
*
Nl W

So what do we get...

1.3 1.3
2'2_2%2_13
6 ~ 1 22
6
We ended up with,

1 3

Ze2

2 2

So what has happened? The division symbol changed to multiplication and the fraction flipped.

And the result is:

N =
*
N| W
Il
alw
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Now here is another method, the logic here is awesome...

Consider our starting point...

1 2

3 + 3 how can I divide up pieces if they are the same size?
If | get a COMMON DENOMINATOR: So my equation now looks like:
1 3 d 2 4 3 4
276 ™ 37% 676

If you now divide the same sized pieces,

3+4_3+4—_ 4 _ BOOM!
6+6 1 7 B
2 5
Example: 377
Flip Method Denominator Method
2 5 2 7 14 2 5 14 15 14+15 14+15 14
—_—— = == = — —t === = =—
3 7 35 15 37 21 21 21+21 1 15
bxamole: 228
xample: =1
Flip Method Denominator Method
12 6 12 11 2 11 22 12 6 132 78 132+78 132+78
—_— - — s — % — = — k— = — —_— = == = =
13 11 13 6 13 1 13 13 11 142 142 142+ 142 1
132 66 22
T 78 39 13

Simplified both of these to get our final answer.
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Section 1.5 — Order of Operation — BEDMAS or PEDMAS

e There is a sequence of solving equations, an order to follow, just like a recipe.
e It goes like this:

B — Brackets: Get inside any brackets then start the list again, are there more?
Otherwise continue..

E — Exponents: Solve any exponential statement and write as a result

D — Division: Do any multiplication and division statements at the same time
from left to right

M — Multiplication: Do any multiplication and division statements at the same time
from left to right

A — Addition: Do any remaining addition and subtraction at the same time,
from left to right

S — Subtraction: Do any remaining addition and subtraction at the same time,
from left to right

EExamgIe:
i 2%3+5+5
6+5+5
6+1
7
;Examgle:
42%x2+6-3
16+2+6—3
32+6-3

38-3
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5(2+3—6)x4+2

5(5-6)*4+2
5(-1) %4 +2
(=5)*4+2
—20+2
-10

Example:
5+{62+2(5—2+3)}
5+{62+2(3+3)}
5+ {62 + 2(6)}
54+ {36 +2(6)}
5+ {18-6}
5+ {108}
113
Example:

(15—4+5+5-2%3)2

(15—4+1-2%3)?
(15—-4+1-6)
(11+1-6)?
(12 —6)?
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Problem:

There are 13 caves arranged in a circle. There is a thief in one of the caves. Each day the the thief
can move to any one of adjacent cave or can stay in smae cave in which he was staying the previous
day. And each day, cops are allowed to enter any two caves of their choice.

What is the minimum number of days to guarantee in which cops can catch the thief?

o9
@ OQ
®  13caves ©)
And a Thief

& &

© O
Note:

Thief may or may not move to adjacent cave.
Cops can check any two caves, not necessarily be adjacent.
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Band around the Earth Puzzle

The Puzzle:

The circumference of the Earth is approximately 40,000
kilometers, and someone has just made a metal band that
circles the Earth, touching the ground at all locations.

You come along at night, as a practical joke, and add just 10
meters to its length (one hundredth of one kilometer !)

It is now one four-millionth longer, and sits magically just
above the ground at all locations

How far has it risen ... could a flea, a rabbit or even a man squeeze underneath it?





