Number Sense and Numeracy: Factors and Exponents

Example 1 Example 2 Example 3
=2 XPIX2X2 Calculare 2% X 22, Evaluate 22 X 32,
. = 16 ) ]
2: is called \ This :}panded Solution Solution
e pone e PRV =2X2IXIX2IN2 2X3=2X2X3X3
2 is called the base. \ / = 32 \ / = 36
4 is called the exponent. like bases unlike bases
Practise
1. Write the value of each. 6. Evaluace:
(a) 22 (b) 23 (c) 2¢ (a) the third power of 2
(d) 32 (e) 33 £ 3 (b) the fourth power of 3
(g 4 (h) 4’ (1) 5° (c) the second power of 5
o (d) the fifth power of 1
2. Simplify. (e) the sixth power of 0
(a) 3 X 2¢ (b) 3 x 2 (f) the second power of 16
(c) 2 X 42 d) 2 X 4°
(&) 22 X 3 f) 2@ x 33 7. Write each number as a power of 10.
(g 3* X2} (h) 22 X 42 (a) 100 (b) 1000
@ 20X 4 G) 52 x 32 () 100000 (d) 1000 000
_ () 10 ) 10 000 000
3. For each power, what is the base? the
exponent? 8. Write as a power of 2.
(a) 2° (b) 3 © 2¢ T () 4 (b) 16
d) 3 (e) 57 (o) 64 (d) 256 |
4. Write each expression as a power. 9. Evaluate.
(@) 3X3X3X3X3 (@) 72 + 22 (b) 4 -2
(b) 2 X2X2X2 () 3 X2} (d) 32X 2 5
() 5X3X5 B :
(d) 4 X 4 X 4 X 4 4% 4 10. Evaluate for x = 2. §
(a) 2x (b) x* (¢) x* !
5. Write in expanded form. (d) 3x? (e) 2x*+ 3 (f) x* — x? :
52 by 2° )y 6 ‘
(::i) DK ®) 2 (c) o 3 11. Express each number as a product of two : lt
() » . (e) _y% (f') (:m) powers. (For instance, 36 = 2 X 3°) ,
(g) (3n)- (h) 4 i 3 (a) 100 (b) 12 (© 108 )
{d) 2500 (e) 18 £y 72 :
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Number Sense and Numeracy: Integers—Addition and Subtraction

A number line can be used to show how
to add integers.
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To subtract an integer you add its opposite.

Example 2
Example 1 3 , :
act: - (-2 b) - 8 — {(+
Find (+5) + (=3). Subtract: (@) 5 — (=2) (b) — 8 — (+3)
_ Solution
Solution “ @5~ (-2 =5+ (+2
>: =7 To subtract an
i integer, you add
-3 ’ (b) -8 — (+3) = -8 + (ﬁ its opposite.
< | = 11
(- I o l T R l
-1 0 +1 +2 +3 +4 +5
(+5) + (—3) = 2 —— The positive sign is often not used.
Practise
1. Find each sum. (g —7 (h)y -7
(@ —3+ (-2 (b) 2 + (-3) =3 _3
(c) —8 + (+8) d) ~6 + (+4) o
(€ —4+ (=5 (B 2+ (-0 5. Simplify.
2. Add. (@ 3 — (—4) b) -7 +2
_ -~ () 5—-3 d)3 -5
@ 5 (b) -3 © 9
= y ; @ —4— (-9 (© —4-4
- - @5—(=3)+4 (h) ~4—(-3)+5
d) -4 (e) 7 ® 7 @®H —-6—-4—-3 Gy —4+7-5
=6 —7 -2
) 6. Which choice would make each statement
(g —8 (h) -4 D =5 true: >, <, or =? o
e e e @ -3 -4-5S+3M—4-3—1-(-2)
3. Find each difference. b)4d-7+6—-80W~-3~-5~(~7)— 4
(a) 4 — (—3) (b) =5 — (-2) ©9—-6—-(—4)—5B5~-13—-7~(~8
(€ 5 -(-3 (d -4 —-(=7) ds5—-13+7—-2W4—-5—-(-3)—-5
() 6 - (-0) (£) 4 - (4) @7-3-(—15—-11W-7~-3—(—11)~ 15
(g —7— (-3 (hy -7 — (—9)
7. In each row, which expression has the

4, Subrtract.
(a) —4 (b) 5 (c¢) -7
3

|
|2
1

(d) -

i
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greatest value? the least value?

@ -5-3+44-3-(-4.,5-(-3) - 10
B)4—3—1.-5- (-2 +d —14+5+06 |
(€ 9—{(=2)—7.5~ (=7 + (-9, =5-3+6

(d) ~6+4+3-24-(-3-75-(-2-9
(@ =5 =2+ 43~ 12+2 =7~ (=2) + ]




Number Sense and Numeracy: Integers—Multiplication and Division

Use a pattern to remember how to multiply or divide integers.
The + and — signs are shown here to remember the rules. In the examples and practise
questions, +5 is written as 5.

(—=5)—2) = +10 (—10) + (—2) = +5 (+51(—=2) = —10 (—10) + (+2) = -5

(fﬁ)(/*z) e +|10 (+10) = (+2) = +5 (*\5)(;*2) = “IlO (+10) = (=2) = =5

fame signs  positive integer different signs  negative integer

Example 1 Example 2 Example 3

Find 3(—2). Calculate (—2)2. Find (—18) = (—3).

Solution Solution Solution

3(-2) = =6 (=20 = (=2)(=2)(-2) (~18) + (=3) = 6

= -3

Practise

1. Find each product. ' (d) (—5)2 (e) —52 ) 4
(@) (—3)(2) (b) (—4)(—9) (® —4 (b (=2) (@) (—3)?
(© (4(=3) (d) (—=7)(—3) .

(@) (5)(4) ® (-2 6. Simplify
o Example:

2. Simplify 3= = ~3(16)—] et
(@ —2(=7) (b) =3(8) () 5(=7) = —48
(d) =5(=7) (e) —4(=9) () —4(9) @ —2(—3) (b) 4(—2)

3. Find each quotient. (c) S(iS)} % (d) (A?)J(A?)l
W 180 6 206 ® o9 o sy
(© 51+ (~17)  (d) —42+ (~14) s
(e) —18 + (18) (f) —24 + (-0) 7. Calculate.

(g) 60 + (—12) (h) =30 = (~15) @ (=6 = (=3) (b) =63 + (—3)

4. Simplify (@ =3 = (=37 (=4 = (=2

s e 20 (e) 6%+ (—3) (f) =4+ (-2)
(a) b= @ = () 2(=47 = (=8) (h) =8 + [(—2)(4)]
(d) ‘“{) (e) lﬁ, () _I;Q () —8(—3) + (-2
8. Calculate
y 4 y o8 By oo '
W e O (@ (5= %) X (722 7)

5. Evotuate. (b) (4 = 2°) + (2 X2

(o =47 ®) (=2 (@ (-3 (€ (=4 X3 x4+ 3)
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When calculating expressions, we follow the order of operations:
Oxder of Operations 3 : .
1. Simplify brackets. I:xamplt_ 1 hxaln[)lc 2
2. Then simplify powers. Simplify Add (—3)? to the product
3. Multiply and divide. —3(2 — 4) — (=2 + 4). of —2 and 4.
4, Then add and subtract. solution coliition
A4 - (244 (D@ + (3
=y—at=2) —%3) = (—2)(4) + 9
=L = -8 +9
= 4 =7

Practise

1. Simplify. Use the order of operations.

@5-06-49
bG-7-06-4
© —3-49-6-7)
d 3)2) -G +5)

B S )
® @4-3-283-4
@ 4(-2) - (—-8+4)

2. Simplify.
(@) 2(—3)* — 4(—2)
(b) —4(—2)* — 3(—4)
© (32— 2+ 4)
(d) 3(—2 4+ 4)3 — 2(—4 + 1)2
(e 2(—1—3)2— (1 + 3)?
) 5(=2)* - 3(—1 -2
@ 3-1-2)—-(5-7p
(h) 5(-2 + 1P — (—3 — 2)?
@ 401 -3 -4 -7
G —2(1 —4)p —3(1 —5)

3. Match each expression with the
corresponding sentence.

{a) Find the sum of —3,
{(b) — 8 is added to the product of —3
and —2.
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—8,and —2.

(c) Subtract —8 from the product of —3
and —2.

(d) Divide —8 by —2 and add —3.

(e) Decrease the quotient of —8 and —2
by —3.

ol —3=2) + (8}

ii. —8+(-2)+(-3)

iii. —8 ~ (—=2) — (—3)

iv. =8+ (-3) + (-2

v. (—3)(=2) — (-8

. Increase the sum of —3 and 5 by —6.

Divide the sum of 7 and —16 by —3.

. By how much is the sum of —8 and 6

more than —4?

. How much less is the sum of —8 and —4

than the product of 4 and —2?

8. Divide —42 by (—2)
9. Add —3? and 4? to the product of 6
“and —2.
10. Increase the product of =7 and —3
, by —18. ‘
11. By how much is (—3 + 5)> mote than
— (3 + 52
12. Divide the sum of —8, —11, 7, and
-3 by 5.
13. Divide the sum of —4? and 24 by —77.
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