Qutcome 2B Review Worksheet

CO#2B: Students will demonstrate understanding of irrational numbers in exponent form

Beginning Approaching Proficient Mastery
I need help/l | I am consistently able to I am consistently able to I am able to perform error analysis.
am evaluate and simplify simplify expressions by I am able to determine which value
inconsistent | expressions using all applying the exponent is larger/smaller in a set of
exponent laws including a laws (numerical and numbers. | am able to answer
negative or rational exponent | variable bases) involving situational questions. | am able to
(numerical and variable more than one step, explain my strategies.
bases) where there is one including negative and
step rational exponents.
Example 1 Given 16 =2* (Level 2)
e 4isthe exponent
» 2isthebase
* 16is the standard (decimal) form
« 2%is the power
e 2x2x2x2is repeated multiplication
1. For each of the following, determine:
i) the exponent
ii) the base
iii) standard form
iv) the power
V) repeated multiplication
a) 8=2° b) 52 =25 c) 16 = 42 d) 2°=32
Example 2 When multiplying SAME bases you ADD exponents (Level 2)
a) x> x x° b) m*xm*xm c) (-2)% x(-2)*
— X5+3 = m4+3+l — (_2) 3+4
= X8 m8 — (_2)7
2. Simplify the following:
s 2 7 6 3 4
a) m xm b) a'xa c) pxp xp
d) n®xn’xn e) (-3)* x(-3)° f) 2" x2x2°

0) (-0.1)*(-0.1°

h) q5xq3quq6 |) k3xk7xk2



Example 3 When dividing same bases you SUBTRACT exponents (Level 2)

5 8
n 3
a) m°’ +m?® b) a’'+a c) e d) ¥
- m9—3 = a7—1 n5—3 = 38—5
= m6 = a6 = n2 = 33
3. Simplify the following
7
m
a) m? +m’ b) m° +m?® c) a’+a d) P
9 > 5 Loy 2, o y L
5 re a’ (-0.1)° 7
Example 4 To raise a power to a power, you MULTIPLY exponents (Level 2)
a (@) by (3
= 53 — 324
= a15 = 38
4. Simplify the following
a  (M)*p @) @) d  @)e (p)
Example 5 Exponent of zero gives a value of one (level 2)
a) a’ b (-a)° c) -a’ q) (2a)° ) 2a°
=1 =1 =1 =1 =
5. Evaluate
a) -m® b) m’ ¢ (-m)° d) M’ e -3m°
f (3m)° 9  (-3m)°

Example 6 To change a negative exponent to a positive exponent, you determine the reciprocal (Level 2)
a) a’ b) m~ c) 3"

_1 _ 1 _1

a’ m° 3




6. Write with a positive exponent
a) m= b a’ o n®° d Pt e 27

9) (_4)—9 h) ™ ) b2 ) K1 K) 7-3

Example 7 (Level 2)

1 1 1
a) = b) = c) e
=52 =m3 =
7. Write with a positive exponent
a) i b) i C) ! d) i e) i
a> a’ m2 24 35
Example 8 Simplify and write with positive exponents (Level 3)
a) a’'xa”xa™ b) m>xm~’ c) n=>xn?
= a.7+(—5)+(—4) _ rns+(—7) — n—3+(—2)
= a—2 = -2 = -5
_1 _ 1 _1
a2 2 n5
8. Simplify and write with positive exponents
ay mxm® b  a’xa o q°xg’xq” d)
Example 9 Simplify and write with positive exponents (Level 3)
a) n?+n° b) n™*+n? c) n®+n™ d)
=n?"s — 42 — n3—(—4)
= n_3 = n_6 = n7
1 1
n® n®
9. Simplify and write with positive exponents

a) m®+m’ b) a'+a’ c) a’t+a d)

f) 3°®

) (-5)7°
1

f) yel

m*xm>xm™*



e) m?+m’ f) n°+n 9) n®+n™* h) n°+n
i) n*+n? ) n®+n> K) n?+n> ) nt+n™
Example 10  Simplify and write with positive exponents (Level 3)
3 4 2 b
m-xm a“xa 5,243 -2j4-31 2
= m3+4—9 = a—2+4—(—3) = m5><3n2><3 = a—2><2b—3><2
— M2 =35 = mn® —a“p®
_1 _ 1
m? a‘b®
3,2y-4 ( 3}y -2 )4 a’ a’
— X — —2X. 1
= m3>< 4n2 4 = a3><4b 2%4 = a3b2 = =
a’b
- m—12n—8 = 12b—8
1 a12
m12n8 bS
10. Simplify and write with positive exponents.
5.2 3.4 -2,~-3 -1,.3 2,2
n’n n°n n—-n n—n n—-n PL5N3
a) b) c) - d) - e) H (a®’)
n6 nlO n 5 n 5 n5

9) (m‘°’n2)5 h) (a“b)7 ) (mzn)5 ) (a“°’b“‘)2 k) (m‘ln‘z)3 1) (m“‘n‘3



m) (m_zn_3 )4 n) (azb5 )_1 0)
s) (m’n2)* 1 (a‘3b4) u)
a’ m’

y) =) z) e aa)
a’ c?

ee) ra ff) rg 99)

Example 11  Evaluate (level 2)

a) 2° b) -23
=2X2X2 =-2X2X2
=8 =-8

11. Evaluate

a) 4? b) -4% )

9) CE ) -3 )

(a3b4 ) D) (m7 n3 )—5 a (asbz )
(m“n‘z)3 V) (a‘7b4 )2 w) (m“°’n2
b® d’ f
F bb) ? CC) ?
e K i
T L
c) (-2)° d) -2¢
=-2X-2X-2 =-2X2x2X2
=-8 =-16
-9 o &£ e -4
-3*H ¥ w -F

<y )

F o )
h9
dd) ITS
m—5
ii) w
e) (-2)*
=-2X-2X-2X-2
=16
f) (-4)°
) (-3°



m 5  n) -5° o) (-5)% p) 5°
Example 12  Evaluate (Level 2)
a) 22 b -273 ¢ (-2)73 d)
_ i 1 1
23 _ 23 (_2)3
_1 -1 -1
8 -8 -8
-1 -1
8 8
12. Evaluate (Do NOT write your answer as a decimal)
a) 43  b) -47 ¢ (-4)7 d)
9 37 n  3° ) (-3~ i)
m 5% n -5 9 (5 p)

a) -5 ) (-5)°
-2 ¢ (-2)™
_ 24 (_2)4
-1 _1
-16 16
_ 1
16
-4 o) (-4)™ 1) 47
-3 K (-3)* 1 3™
-5° g (=57 57

Example 13 Write each power as a radical (Level 2). The denominator ends up as the index (inside the
“hook”) and the numerator becomes the exponent. Keep in mind an exponent of 1 doesn’t show the 1, and

a square root does not have to put the 2 in the “hook”.

a) 7: b)  25:
37 SFE

13. Write each power as a radical

a) 40¢ b) 262 c) 49

<) 1253 d) 64z
4135 V64

1 s

d 15 e) 80z



Example 14 Write each radical as a power (Level 2). The number in the “hook” goes in the denominator,
the exponent goes in the numerator.

- 5 7=3 &
a) V12 b) V65 c) /20 d) V56
i -] i -]
12= 65: 20z 56s
14. Write each radical as a power.
—3 —2 — —
a) V75 b) V18 c) V1t d) V28
Example 15 Evaluate (Level 2). Write in radical form and then evaluate.
-] ] -]
a) 81z b) 27 c) 81s
—3 5 ==2 o =3
V81 Va7 Vel
g3 32 33
729 9 27
15. Evaluate
z i z g
a) 27= b) 25: ) 125: d) 2564 e)
Example 16  Simplify. Write answers with E)ositive exponents (Level 3)
a) (3a22 b) (-2m>n 3)3 c) (3mn?)*?
- 3 a2 :_23m3x n2><3 :3—2m—2n2x—2
=9a° =-8m°n°® =3”m*n™
1
=32min?
1
T omIn?
16. Simplify. Write answers with positive exponents
a) (5m)? b) (-4a%b°)° c) (2ab®)? d)

—3

81+



Example 17

4"
a3

4—;5_,’—5::—2
9—25—31—2

S1aqll
16b°

17. Simplify. Write all answers with positive exponents

235"
) |5

4ap? |
d man
) {Qaqb‘?’ }

)]

e) {Za’f’b’f’ T

o |

5a’b3

f) [

Simplify. Write all answers with positive exponents (Level 3)

235"

5a°b°c™?

9a°b3c™’

T



Example 18 Simplify. Write all answers with positive exponents. (Level 3)

2\7 2 N( 2 ==
a) [:%)‘ b) [:x4}=)(x4}=_4} c) 81+
,,:x__—i - i
= :{_4—+;},1+L—4} iE
9z 213
; _-x:v_g 1
z= B o=
Sz Sel
= El
Sz xd 1
2 ” ®
k] 1
2 27
3
2
18. Simplify. Write all answers with positive exponents.

) (%) ) (x3) (<) ) e

(a)

Level 4

The rubric states: |1 am able to perform error analysis. | am able to determine which value is larger/smaller in
a set of numbers. | am able to answer situational questions. | am able to explain my strategies.

Go through your practice assignments to review these types of questions.



