Math 10 Foundations Unit 1 LG 1-2 Answers

Welcome to the start of Math 10 Foundations! The first part of the unit will review adding/subtracting/multiplying and
dividing integers and fractions. There are lots of practice questions here. You should do enough practice so you can do
them in your sleep!

Adding and Subtracting Integers.

Click here to watch the video on Adding Integers or use the QR code.

Put a dot for your starting value, then move to the:
o RIGHT if adding positivity (+)
o LEFT if adding negativity (-)

Example 1. (+4) + (+7) =

-20 -19 -18 -17 -16 -15 -14 —-13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Example 2. (-8) + (+5) =

-20 -19 -18 -17 -16 -15 -14 —-13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Example 3. (+4) + (-7) =

-20 -19 -18 -17 -16 -15 -14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12z 13 14 15 16 17 18 19 20

Example 4. (-10) + (-5) =

—-20 -19 —-18 -17 —-16 —15 —-14 —13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Example 5. (+20) + (-20) =

-20 -19 -18 -17 -16 -15 -14 —-13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20


https://youtu.be/xtNtC9CCIeo

Answer the questions by using a number line or by doing the calculations in in your head.

Put a dot for your starting value, then move to the:

o RIGHT if adding positivity (+)

o LEFT if adding negativity (-)

-8+ (-6)= -/l

(+6) + (+9) =
(+6) + (+8) =
(=6) + (-6) =
(=7) + (-7) =

(+9) + (-6) =
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N +En= ~]b

(-8) + (+9) =
(+8) + (+7) =
(+9) + (-1) =
(+6) + (=7) =
(=1 + (-5) =

(+8) + (+5) =
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(+7) + (+5) =
(-9) + (-9) =
(=5) + (=3) =
(-1 + (-4 =
(=3) + (-1 =
(-9 + (+2) =
(—4) + (+5) =
(+5) + (=7) =
(-8) + (+2) =
(=2) + (-2) =
(-2) + (-8) =

(+3) + (-8) =
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Modelling: Subtracting negative & positive integers using a number line.
We all like to feel pretty good. Imagine that someone comes along and takes away your positivity — that would make you
more negative right? It is the same with numbers. If you are taking away positivity (+ number) then it becomes more

negative. Same if you take away someone’s negativity (- number) then it will be more positive!

Click here to watch the video on Subtracting Integers or use the QR code.

Put a dot for your starting value, then move to the:
o LEFT if subtracting positivity (+)
o RIGHT if subtracting negativity (-) - (-) subtracting a (-) means we are adding

Example 1. (+4) - (+7) =

-20 -19 -18 —-17 —-16 -15 —14 —-13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Example 2. (-8) - (+5) =

-20 -19 -18 —-17 —-16 —-15 —14 —-13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Example 3. (+4) - (-7) =

-20 -19 -18 -17 -16 -15 —14 -13 -12 —-11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Example 4. (-10) - (-5) =

-20 -19 -18 -17 -16 -15 —-14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Example 5. (-10) - (-10) =

—20 -19 —18 -17 -16 -15 —-14 —13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20


https://youtu.be/n9B7gsLBDJ4

Answer the questions by using a number line or by doing the calculations in in your head.

Put a dot for your starting value, then move to the:
o LEFT if subtracting positivity (+)
o RIGHT if subtracting negativity (-)

- (-) subtracting a (-) means we are adding

+N -y =Y (+4) — (D) = |)
(N-(D=-g  @H-ED= 12
D=9 = | +9) - GN= 2
8 -(D= _| +9) - (+4) = <
N -2 = o (-5 - (+3) = -9
)-8 = (-6 - +)= -9
) -(D= g -2 -+ = -
O -(+8) = Y  FH)-EFN= -
(-6) - (+2)= -3 #3) - (D= /o
(8)-(D= -9  (H-EN= |
+O)-(-H= Jo -N-C-ND= o
D-GD= <)y  @ED-@EFD= 3
=N-06= -]



(+6) + (+6) = | L

(+8) - (=5 = 17
-5 -N= \
9 +(=8) = —)7
(+4) = (=9 = |7
-5+ D= 2
=D+ (=6)= -7
+6) - (-1 = 13
(=6) = (-1) = -¢
+4) - (7= )|
(-8) — (=2) = - |,
(-4 - (6= ]

() +EY= [

(—6) + (+5) = s./

7)) - = -
(-4 +(+8) = Y
(+5) + (+8) = 13
-1 -GEND= -4
+8) -+ = g
+8) - (-1 = IS
+6) - (-2 = ¢
(-3)-CD= -d
(-5) - (+6) = — | |
(-2)-(=9= —

(+4) + (+4) = 3



Multiplying & Dividing Integers

Multiplication & Division

+xt=t +x—=—
- Same signs: Different signs: ———
F 4=+ Positive answer Negative answer PR
—F== (-6) x (-5) = (+30) (-12) = (+3) = (-4) mik==

Click here to watch the video on Multiplying and Dividing Integers or use the QR code.
Using a multiplication table, let’s try these together:

8x(-12)=

x|1]12(3(4(5]|6 17 |8[9([10[11]12] 7+=(=-7) =

1]1]2|3]|4|5]|6|7]|8]9]10]11]12

2 2] al 6] 8f10]12]14] 18] 18]20] 22] 24 44 -4 =

3|3|[6|9|12]/15|18]|21|24[27|30]| 33|36 _

4 | 4|8 (12|16(20|24|28| 32(36|40]| 44|48 —6Xx6 -

5| 5|10]15[20]|25|30|35[40 |45 50| 55|60 27+(-9) =

6 | 6[12[18|24]30 |36 |42|48 |54 [60]| 66|72

7| 7[1a]21]|28]a5 4249|5663 | 70] 7784 —4x(=7) =

8 | 8|16[24|32|40|48|56|64 |72 |80 88|96 .

9| 9|18|27[36|45|54|63[72]|81[90] 99108 24--8 =

10 10|20 |30 40[50| 60| 70 80| 90| 100 110[120 —9%x2 —

1111|2233 | 44|55 | 66| 77| 88 | 99| 110 121]132

12| 12|24 (36 | 48|60 | 72| 84| 96| 108| 120(132 | 144 6X9 =

—-3X(-5) =

Circle all equations that will have a positive answer:

64 -8 = —-11+(-1) = -2x(-8) = —80+(—10)=
—-120+10 = —36-+-4 = —6+1 = —42+(—6) =

—8%(-9) = 7X(-9) = 120+ (-12)= —6X(—11)=
Circle all equations that will have a negative answer:

—-9%10 = —54+(—6) = 10+1 = —56+7 =

9x8 = 5%3 = 205 = —10+(-10)=

11 x(—11)= 2+(-1) = —24-+3 = —-9%3 =


https://youtu.be/9YKFCXkj-dQ
https://youtu.be/9YKFCXkj-dQ

Let’s practice all the multiplication & division rules together now.

12 x (—11) =
-9 x(—12)=
—10 X 12 =
—11 X8
—10 x (—10) =
108 - (—9) =
121 =11 =
—132 +12
10 x9
80 +10 =
10 x 11
8x(-9) =
90 =10 =
11 x 10
—96 + 12 =
—120 =+ (-10) =
—80 + (—8) =
1x(-8) =
48 ~ (-12) =
11 x(-7) =
84 +(-7) =
45 + (-5)
-7+(-7) =
-21+(-3) =
—-25+(-5) =
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15 = (-3)
—6 X (—=5) =
—72 + (-12) =
24 = (—6) =
-18 =9 =
—81+(—9) =
12x (—4) =
18 = (-2) =
—4x (—11) =
—3x(-11) =
—10x (-3) =
3+(-1) =
—2x(-3) =
6 X (=7) =
2% (-12) =
99 ~ (=9) =
12 X 12
—5X2
—5%x(-7) =
=77 = (-11) =
—14 +(-2) =
9x(-8) =
—5x (—=10) =
99 + (—11) =
—3+(-3) =

Y9



Adding and subtracting fractions.

Click here to watch the video on Adding and Subtracting Fractions or use the QR code.

When adding and subtracting fractions, the denominator NEEDS to be the SAME! Use the butterfly method to solve.

Butterfly method:

1. Multiply denominators to find common denominator:

—_ _I_ —_ = R —
6 2 12 12

2. Then multiply the across.

*always multiply the numerator in the 1%t fraction 1t

-

3. Now add the fractions.

4. Now reduce.

10 5

12 6

You can use the same method for subtraction too!


https://youtu.be/sBWp09QYhRE

7)

8)

9)

10)

(~ 4]
(

e\
(\ (\

tl

9w

W

"
O \\‘. L |- N\U\\
o \

of

o(

'\

< (-



Adding and subtracting mixed numbers.

Step 1. Change to improper.
Step 2. Use butterfly method to solve.

Click here to watch the video on Adding and Subtracting Mixed Numbers or use the QR code.

Example 1. 127 + 4% -
Example 2. 42; - 2% =
v %7
L2 90 oy T 3%
. — Mok
T S ]
9¢‘15ﬂ’
2 -5 = Bl o2y - Sk
9 Wy ¥ Yy
11" 21
ST e -3 9z Loy
- —
e 70 4o 1o Y5
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https://youtu.be/sBWp09QYhRE
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Multiplying Fractions

Simple: multiply the top (numerator), then multiply the bottom (denominator!
Click here to watch the video on Multiplying Fractions or use the QR code.

4.2 13 L 1.3 J
573 T 474 I b
377 . "8 4‘3L
39)(2—3_0 132Xi—2—
777 4q 579 T o
7 1 1 5 g
4-§X§—E 14.§x§—/—b
51)(3—7_ 151X1_'_
274 3 273 7 ¢
61)(1—’— 16§X§_J—‘
372 77T Mg
1.5 ¢ 1 3 3
7§Xg—ﬁ 17.5XZ—?’—3
cl.2_17 s 32 _6
3 3_q 5777 3¢
SEAVE S o ly2_ %
873 1y 375 7 )¢
L 1.3 % L2 48
2757 o 3777 4

12


https://youtu.be/04CRCOjIzTs

Dividing Fractions

Keep 1° fraction  Flip multiplication to division  Flip 2" fraction
Click here to watch the video on Dividing Fractions or use the QR code.

N S O e T L o A
Inversion Result 6 é 3 é
1.2_ 1,2 _2 1.4_| (5 _ S
2.8 3— 8)(2 —/b 12‘4.5_\1 XV —l‘
Jl.4_ 0 9 9 1.2V 2 T
5T Xy T3, GETITH T
3 2 9 7 9 1.5 ) 2 7
LT = — X — = Lo = —— X/ = —
Y8730 Iy 21T T¢ T
3.2 % 1 <9 1.1 5 _
5.5—5—‘7—X1——l—‘4 157?5—’7 XT— >
38 3 4 17 1.3 4, _€_§
6.Z—§—TXT—TL IG.E—E—TXT——L
1y o _ v 1.2_,4.,7_2
2. 3_v vy % 1.2 4 2 3
8.5—2—3—)(7 —7 18.3—5—?X:—/—o
1.5_\ 7 _2 6.7_ 6.3 _ Yzg
9 §T7—3—X?—§ 19;7T§— = X7—L’—q
10.%+1=lX—L=—‘L 20.1+1=’7Xi=l_
9727 "7 q 572 ¢ ¢
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https://youtu.be/R-_AHhtXb7c
https://youtu.be/R-_AHhtXb7c

Operation with fractions word problems:

1. Fruit Salad Mix

3 . 5 . .
Sarah used 3 of a cup of strawberries and 3 of a cup of blueberries to make a fruit salad.

o How many cups of fruit did she use in total?

__Z-fE,Y,/

¥ 3 3

o If she eats % of the salad, how much is left?

L o= Yy_1r_ 3 3
| Y v 7T Y LMo

SHe Yep ) col.

2. Pizza Party
At a party, g of a pizza was eaten by the kids, and % was eaten by the adults.

o How much of the pizza was eaten altogether?

Z « = —+ — — — 4) W nJ.
1°¢ T ¢ 7 s /s /s ©
o How much of the pizza remains?
Z-
| — (3 _ /S _ _{,Z = _% S Lerr

3. Milk Recipe
A recipe calls for é of a liter of milk. If Maria wants to make 3 batches of the recipe, how many liters of milk will she

need?

o |4
L %€ 1Mt

14



4. Garden Plot

.3 . 2
A rectangular garden is ; Meters wide and 5 Meters long.

o What is the area of the garden?
A~z Lx w
A= 22 - &

4 3

- L
|2 =

T Aron IS -)7: P

5. Sharing Cookies
A baker has z of a batch of cookies left. He wants to divide them equally among 3 friends.

o How much of the batch does each friend get?

5

—

6

n\q

¥

J =S ,1 -¢%
[ & 3

EXh Congsn bETY S oF Tie

—

/3 B4z, ChH.

6. Juice Bottles

A jug contains g of a liter of juice. If each bottle holds % of a liter, how many bottles can be filled?

15



Number Systems Refresher

Natural Numbers: {1,2,3...}

Whole Numbers: {0,1,2,3 ...}

Integers: {..,—-3,-2,-1,0,1,2,3 ...}

Rational Numbers: All numbers that can be written as a fraction with the denominator not

equal to zero.

Irrational Numbers: All the numbers that cannot be written as a fraction, a terminating
decimal, or a repeating decimal.

Real Numbers: All the rational and irrational numbers combined.

Real Numbers

Rational Numbers Irrational Numbers

Integers

Whole Numbers

Natural Numbers

Prime Numbers and Prime Factors

e Consider two types of whole numbers called prime numbers and composite numbers.

e A prime number is a whole number that has exactly 2 factors: 1 and itself.

e A composite number is a whole number greater than 1 that has a divisor other than

itself, or in other words, is not prime. Every composite number is made up of a

product of purely prime factors.

Here is a list of the prime numbers less than 100.

2,3,5,7,11,13,17,19, 23, 29,31, 37,41, 43,47, 53,59, 61, 67,71, 73,79, 83, 89, 97

16



ZERO AND ONE!!
The whole numbers 0 and 1 are neither prime nor composite, why?

e Zerois not a prime factor because it has an infinite number of divisors.
e Oneis not a prime number because it does not have two different positive whole number divisors

Finding Prime Factors of Composite Numbers

e There are multiple methods in breaking down a number into its factors.

e My preferred method is a prime factor tree.

e Break the number down so that every branch has a prime factor on it.

Factor tree - It doesn’t matter how you start; the result should always be the same.

72 or 72 or 72
2 36 4 18 8 9
N N\ N\ / \ /
4 9 2 2 2 9 4 2 3 3
/\ / \ ANEVAN
2 2 3 3 3 3 2 2
Therefore, the Prime Factors of 72 are: 2-2-2-3-3

17




e Finding the Prime Factor or just factor breakdown of numbers can be beneficial.
e We can use it to:

= Simplify Fractions

= Remove Common Factors @ * e 1000?00l U200 @
» Find Lowest Common Multiples o d
=  Find Greatest Common Factors :

= Simplify Radicals

Click here to watch the video on GCF and LCM or use the QR code. @

Example 1: Find the Greatest Common Factor (GCF) and Lowest Common Multiple (LCM) of: 4 and 6

Solution 1:
4 =22
6 =2-3
What Factors are Common to all? The Lowest Common Multiple is the smallest number
that 4 and 6 can divide into. We do the 4 and 6 times
Justa 2 tables until we find a common number.
The GCFis: 2 4:4,8,12,16, 24, ......
6:6,12,18, 24.....
12 is the first number that is common to both so the
LCM is 12.

Example 2: Find the Greatest Common Factor and Lowest Common Multiple of: 12 and 18

Solution 2:
12 =223
18 =2-3-3
What Factors are Common to all? To find the Lowest Common Multiple we will need
the 12 and 18 times tables.
2and3
12: 12, 24, 36, 48,60, 72, ....
The GCFis: 2X3 =6 18: 18, 36, 54, .....
The LCM is: 36

18



https://youtu.be/MFJjJXxaQ5A
https://youtu.be/MFJjJXxaQ5A

Example 3: Find the Greatest Common Factor and Lowest Common Multiple of: 21,28,42

Solution 3:
21 =3 -7
28 =2-2-7
42 =2 -3 -7

What Factors are Common to all?
7

The GCFis: 7

To find the Lowest Common Multiple we will need
the 21, 28 and 42 times tables.

21:21,42,63,84,105, ...

28:28,56,84,112, ....
42:42,84, 126, ...

The LCM is: 84

Practice Questions

1. Consider the list of numbers; -12, -2.7, 0, ;, m, 4.21, 50

List All:

a) Natural Numbers

So

b) Whole Numbers

0,50

c) Integers

—rl'Llolgo

d) Rational Numbers

— -2. Z
zI 27(\9/?)V.2(‘

e) lIrrational Numbers

T

f) Real Numbers

J

19
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2. Consider the list of numbers:  —4,-0.3,0,0.121121112 ...,2.3535 ..., 12, V10.

List all:
a) Natural Numbers b) Whole Numbers
| 0/ I
c) Integers d) Rational Numbers
- ~Y - o, ISy ...
Vlo/(z_ l4/07/(7}7—'53’ ,

e) lIrrational Numbers f) Real Numbers

oAL T INT. . ) Jio M,-0.3,0 0. 2020 2 35
I‘Z, /o

3. List every number system that the following number belongs to. (Natural, Whole, etc.)

ANATIAL
a) V16  wiaLl RN b) m | &AL o p
Y INTEhen ReaL
RAfioNs |
c) 0 WHj’u:' e d) 234 e s
15T r L
AAT AL
e) 4.010010001 ... § 00004 ‘o 07
[nts~nL Rofis~AL
(ton . REM
h) —3.181818...
0 % (2Afo~AT
(LA > g
=2 ROV
1 2 A
23
z

20



4. Decide whether the number is prime or composite. If it's composite, factor it into primes.

a) 19 Paime RN (T

c) 87 d) 101

(d/( e C ~

21



e) 117 S (o6 )L f) 199
/‘ ) /ﬂm—uz
> 9
N
1)
7= Ix]x 13
g) 611 h) 997
S Pﬂﬂm‘;
115 yY7
i) 629 ¢ j) 551
N °Mr ol P’Lw,z
17 372
6L1= 17+ 3"

22



5. Completely factor each number into a product of primes.

a) 36 b) 78
N N
3 < 347
J4 7 13
16- 33y 7Y - A2 w1
c) 84 d) 169
N N
~ Y 13 /3
A
1 2l
3'74 /69 < lz }/z
< Axd x 3 x7
e) 178 f) 425
/1 /N
1 Y9 T 35
A
N

23

ULly 2 §x¢Cx/7



6. Find the Greatest Common Factor of the following numbers.

a) 12,28 b) 54,66
23 66
A 2 1Y < 9 42
’ 2 27
¢ /6’ * jﬂq z/'u
L7 n éCF: 2%y
) ’
)2 T 7 - =
zi-@7 GCF = 2t SY:(2N2XI T
=l 64 -\2h3 x 1/
c) 48,136 d) 65,169 "
. 12 ( 6 4
ljmq A A 313
St )
oy z lYv
g ’ 65 S 3
z 17 -
°y e beF = [
'L} ALF'Z Z\‘Z\(L— q‘ 13 /}
U3 < e Mo\ 23 _
(2] =\¢ x 17 =¥
e) 81,108 /o3 f) 30,45, 60
A 2
L SsvY
3 2,47 /
149 2 17
/ V4|
27 74
n

¥ 3x 72
(5% dxANxIYIN I

CCE= D) = A7




7. Find the Lowest Common Multiple of the following numbers.

a) 3,4 b) 6,8
3: 3 6 19 Iy 13 6 6 1z 1. 2v) I
Yo 43 b 8. % b [2y
Lem = L Lir7= 29
c) 22,33,66 d) 15,20, 30
2 2T ML) 3% I
20
3o :
LCpm 2 Go
e) 8,12 f) 6,912
39 1b,2Y11 Y, b6 1t 132y 3o
It oy
LE 2 2

L(m =3

25



Exponent Laws and Operations
Remember How Brackets and Negatives Change the Question
Where it gets tricky is with negative bases, and how the brackets, if any, are used.

Here we go...

(—2)2 this means that everything inside the brackets is multiplied repeatedly.
(=2)-(=2)

This has a profound effect on the final result

A negative number multiplied an even number of times will always finish POSITIVE.

So...
(=2)* = (=2)(-2)(-2)(-2)

=44

=16

So, when we have an EVEN POWER, we can REWRITE the statement without the brackets as a POSTIVE
statement.

Watch this:

(=2)t=2¢ This is a big deal.

A negative number multiplied an odd number of times will always finish NEGATIVE.

(=2)° = (=2)(=2)(=2)(=2)(-2)
=4-4-(=2)
=16-(-2)

-32

26



So, when we have an ODD POWER, we can REWRITE the statement without the brackets as a NEGATIVE
statement.

Watch this:

(—2)3=-25 This is a big deal.

Now we have covered when there are brackets.

But what about when there are no brackets?

So far, we know this...

(_a)Even = gSame power

(_a)Odd = —gsame power

But what does —a mean? Let’s look at it with a number.

Example:
-2=(-1)2

So that means that...

Regardless of the power, even or
—23 = (-1)23 also —24 = (—1)2¢ odd, if there are no brackets to

begin with the answer is ALWAYS
=(-1)-2-2-2 =(-1)-2-2-2-2 NEGATIVE
= -8 =-16

Summary

If the negative is in brackets, then the result depends on the exponents being odd or even.

(—2)4 =24 Even exponent, the answer is always POSITIVE.

(—2)5=-25 0Odd exponent, the answer is always NEGATIVE.

If there are NO BRACKETS, the answer is ALWAYS NEGATIVE

—25=(—1)25

—24 = (=1)2¢

27



Summary of the Exponents Laws from Grade 9

For any Integers m and n:

Exponent of 1

al=a

31

I
w

Exponent of 0

(=50 =1

Product Rule

23.24 = 23+4 = 27

Quotient Rule

g_zz 35—2 =33

(am)n = gmn

(23)4 = 234 =212

Power to a Power Rule (ab)r»=an- b (2x)3 = 23 - x3 = 8x3
& _oa 24 2¢ 16
v b ? T 3T g
1 1
a?= 2z 272=__=_
Negative Exponents a? 22 4

Click here to watch the video on Exponents or use the QR code.

Example 1: Simplify

(43D D3 (Zatb

Solution 1:

i) Waterbomb in the outer exponent — Power to a Power — Multiply the Exponents

43a3b—3 . 22a4b6

ii) Multiply the common bases — Add the Exponents

iii)Compute the numerical situations (rearrange the factors)

64 - 4a’b3 - 256a’b3

28


https://youtu.be/kISPM2rNS8M
https://youtu.be/kISPM2rNS8M

Example 2: Simplify
(x2y?)—2(x2y?)3
x~ly-2
Solution 2:
2Y-2( 25 % —40,—4 . 6
Power to a Power (xz‘ﬁ(x Y N M
Waterbomb x~ly—2 x~ly=2
(Multiply) Exponents
iy x%y?
Divide Common Base -7 X3yt
Subtract Exponents x~ly=2

Here are 3 New Concepts

Changing from Negative to Positive Exponents

1

Consider the expression: 2T3

20+ 273
Which is equal to:

20—-(=3) = 23

6

Multiply Common Base
Add Exponents

Changing from Negative to Positive Exponents

For any non-zero numbers aand b, with exponents m and m:

29

By the negative exponent rule, this is the same as saying:




Example 3:

(2)"3_<3> o33 27
3/ \2/ 23 g

Example 4:
372 4% 64
43 32 9

Practice Questions

1. Multiply. Leave answers in exponential form, positive exponents only.
a) 23 .24 b) 35-.37

3+ WA S +7 I

0’213 3{]

c) 4-3 . 42 d) 50 . 53
~)+2 o o473 i

\VA
(
AVA
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o) az- a3 - a-s f) yi3-yr-y
143 -8 o \9‘3 “a ¥+ _ D,
O Sa - -7
g we ONCECI
< 3 +Y
O+ | v g }Y L
y = - | &
3 J
i) (=3)*-(=3)%- =32 j) (— %)5 X (_ %)_3 % (_ %)
Y4342 Q -3 +0 2
S N
3 - b

56 b) il
a) _3 44 L{
5
6-3 3 -%
-G - g Y - ¥
2 a >
c) ;2 33
Pl b a-3 A
9\ s 7 - 3
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(-6)*
g) =

\-L\”'M = (-4

6

)

(-2x)3
(—2x)™*

7- ()

- {‘Qy) = {.;.

D)

S

)

3. Simplify. Express without brackets or negative exponents.

a) (24)? b) (53)~2
Yy N ? ~ 3 X b /-’ I
2 =2 5 ~9 = ?4,
c) (34 d) (=3x2)°
-Hv -

\

32



e) (2x)3 f)

g) (2a-4)3 h) (3xty-2)*

<~ I( <3 'L
P - 3 BIX 'y - Bx

16 -1 b
- -y R
N
4. Simplify. Express without brackets or negative exponents.
34 . 37 25 2 ‘)’ - ’L
) b) < < 2 =
35 24.23

1
<
X

-
v

J

b

S (—
— ('L
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4-3.41 54.5-2
c) - d) o - _b_ . 5 o: ,
-—g\ '1-('0 ;l 5
L’ = M =Y x _'_
y-! Y
7077 112113
e i _
) 7277 ) 11 l/ =~ ) b
-3 -3 (1~
7 . 7. |
—_— i —
AR &
3(x3)? (3x2)73 _
8 -2 h) S - 3 \( L
b -(+V) ~7
Tx 3\; 38 -9 X
-V ) X < _)_(’ - I
X 8
Y 27w
. (2a?b~*c5)3 ,
) 22 ) (
6 -iv I -3 g 1
?/Ja b ¢ ~ A« 3 b
3 b
v 3, -1
37L 1~
Ao n
A
1L Y - 9\7 L
C 34



5. Solve.

a)

32

b) 3-2

c)

) &)

e)

2 ~( " (-3
. - L o
L 9
) (3" ) (-9
T

— - = [-2 - -

= = [2) < - 9
k) —23 ) —(-2)3
I = Axl = - g < - ('73 = ?
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6. Simplify. Express without brackets or negative exponents

(2a?)?(2a)? ("12‘7?1)>_2
a)W )W
- [
- ‘43 '—\ - M qr\
—_ / (, ' Z msn/‘ < "Aﬂ/
< b, b n
c) (321'13)3 (x2y2)3
243 d) —2\-2
(3n2) (5xy~2)
- (on”l N
_’—7/_ y
b
-2 _
3 " S Yly\’
I 7 2
< 7 < _t —
7N oe A7n >x8j 04Z'>><y
2y —1 2
& (i%) f) (3a>2(3al;2)
) 3bY
= Yx —[7%t 1 t A ‘1>
o B )14k
2 T
= Y b
3 3 a
77 L
Y1 v
< v —
Ja' b = ;ﬁ,
L?
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    𝟒    𝟏 𝟐    


    𝟔    𝟏 𝟐


    𝟏 𝟎    𝟏 𝟐    


    10   12


    5   6


    2   7    


    4   5


    2   3    


    5   6


   3 8


   5 8


   1 4


   2 3


   1 5


   2 5


   3 4


   2 3


   5 6  


   7 8


   1 4


  2 × 3 = 6


    𝟐  𝟑


  𝝅


   16


    27 12  


      a  − m    b  − n =     b  n    a  m


     (   a  b )  − m =    (   b  a )  m


     (   𝟐  𝟑 )  − 𝟑 =    (   𝟑  𝟐 )  𝟑 =     𝟑  𝟑    𝟐  𝟑 =   𝟐 𝟕  𝟖


      𝟑  − 𝟐    𝟒  − 𝟑 =     𝟒  𝟑    𝟑  𝟐 =   𝟔 𝟒  𝟗


     (  2 3 ) 3 ×    (  2 3 ) 4


     ( −  1 2 ) 5 ×    ( −  1 2 )  − 3 ×    ( −  1 2 ) 6


      t 6    t 2


      x 6    x 6


      ( − 6 ) 4  ( − 6  )  − 2


      ( − 9 )  − 3  (   − 9 )  − 6


      ( − 2 x ) 3  (   − 2 x )  − 4


      ( z )  − 2  ( z  )  − 6


    ( 𝟐     𝒂  𝟐   𝒃  − 𝟒   𝒄  − 𝟓 )  𝟑    𝟐  𝟐


  (       2 a 2    3 b 4 )  − 3


     (  1 3 ) 2


     (  1 3 )  − 2


    − 3 2


    ( − 3 ) 2


    −  ( −  1 3 ) 2


     ( −  1 3 ) 2


     ( −  1 3 )  − 2


    −  ( −  1 3 )  − 2


    (   2   a 2 ) 2 (   2 a ) 2  (     b 3 )  − 4


    (     m 2   n  − 1 )  − 2      ( m  − 3 n ) 3


    (    3 2   n 3 ) 3  (   3   n 2 ) 3


    (     x 2   y 2 ) 3  (   5 x   y  − 2 )  − 2


     (   5   x 2    4 x 3 )  − 1


       ( 3 a ) 2   ( 3 a   b 2 ) 2      ( 3 b 4 ) 3

