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3. (1) 2 log x+ log y

(2) 3 log x+ 2 log y � log z
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(4) log x+ log y + log z

(5) log x� log y � log z

(6) 2 log x� 2 log y
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4. (1) 34 = 81

(2) 71 = 7

(3)

✓
1

2

◆3

=
1

8

(4) 30 = 1

(5) 4�3 =
1

64

(6) 6�2 =
1

36

(7) xz = y

(8) m
1
2 = n

5. (1) log8 64 = 2

(2) log10 10000 = 3

(3) log4
1

16
= �2

(4) log3
1

81
= �4

(5) log 1
2
32 = �5

(6) log 1
3
27 = �3

(7) logx y = 2z

(8) logx y =
1

2

6. (1) True

(2) False

(3) True

(4) False

(5) False

(6) False

(7) True

(8) True

7. (1) S = {e�3}

(2) S = {34}

(3) S = {2, 4}

(4) S = {5}

(5) S = {2}

(6) S = {6}

(7) S = {5}

(8) S = {3}



8. (1)
logpb x = 2 logb x

logpb x =
log x
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logb4 x

2 = logb
p
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9. (1) 2x+ y

(2) x+ 2

(3) x� y + z

(4) y � 1

(5) y � x

(6) y + z � x

(7) 1� x+ y

(8) x+ y � z + 3

10. (1) S = {2.402}

(2) S = {0.369}

(3) S = {�7.213}

(4) S = {0.438}

(5) S = {�1.652}

(6) S = {� ln 4}

(7) S = {log5 4}

(8) S = {ln 5}



11. (1)

Dom(f) = ]0,+1[
R(f) = R
Zeros: 1
Y-intercept: None
Variation:
f(x) % if x 2]0,+1[
f(x) & if x 2 ;
Extremums: Max: None, Min: None
Sign:
f(x) � 0 if x 2]0, 1]
f(x)  0 if x 2 [1,+1[

(2)

Dom(f) = ]�1, 0[
R(f) = R
Zeros: �1
Y-intercept: None
Variation:
f(x) % if x 2 ;
f(x) & if x 2]�1, 0[
Extremums: Max: None, Min: None
Sign:
f(x) � 0 if x 2]�1,�1]
f(x)  0 if x 2 [�1, 0[



(3)

Dom(f) = ]3,+1[
R(f) = R
Zeros: 4
Y-intercept: None
Variation:
f(x) % if x 2 ;
f(x) & if x 2]3,+1[
Extremums: Max: None, Min: None
Sign:
f(x) � 0 if x 2]3, 4]
f(x)  0 if x 2 [4,+1[

(4)

Dom(f) = ]�1, 3[
R(f) = R
Zeros: 2
Y-intercept: �2
Variation:
f(x) % if x 2]�1, 3[
f(x) & if x 2 ;
Extremums: Max: None, Min: None
Sign:
f(x) � 0 if x 2]2, 3[
f(x)  0 if x 2]�1, 2[



(5)

Dom(f) = ]� 1,+1[
R(f) = R
Zeros: 0
Y-intercept: 0
Variation:
f(x) % if x 2 ;
f(x) & if x 2]� 1,+1[
Extremums: Max: None, Min: None
Sign:
f(x) � 0 if x 2]� 1, 0[
f(x)  0 if x 2]0,+1[

(6)

Dom(f) = ]� 3,+1[
R(f) = R
Zeros: �1

Y-intercept: 2 ln
3

2
Variation:
f(x) % if x 2 ]� 3,+1[
f(x) & if x 2 ;
Extremums: Max: None, Min: None
Sign:
f(x) � 0 if x 2 [�1,+1[
f(x)  0 if x 2 ]� 3,�1]



(7)

Dom(f) = ]� 2,+1[
R(f) = R
Zeros: �1.5
Y-intercept: ln 4
Variation:
f(x) % if x 2]� 2,+1[
f(x) & if x 2 ;
Extremums: Max: None, Min: None
Sign:
f(x) � 0 if x 2 [�1.5,+1[
f(x)  0 if x 2 ]� 2,�1.5]

(8)

Dom(f) = ]�1, 2[
R(f) = R
Zeros:

5

3
Y-intercept: �2 ln 6
Variation:
f(x) % if x 2 ]�1, 2[
f(x) & if x 2 ;
Extremums: Max: None, Min: None
Sign:
f(x) � 0 if x 2 [53 , 2[
f(x)  0 if x 2 ]�1, 53 [



12. (1) f�1(x) = 2x+5 + 3

(2) f�1(x) = 3
x�1
3 � 3
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1
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2
e1�x +

1

2

(5) f�1(x) = log2(x+ 3)

(6) f�1(x) =
1

3
log3
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2

◆

(7) f�1(x) = � ln

✓
2� x

5

◆

(8) f�1(x) = �1

2
ln

✓
1� x

2

◆

13. 37 years.

14. 9 years.

15. 53 years old.

16. (a) f(t) = 10000 · 21.5t. Where t is
the number of hours.

(b) 28 284 bacteria.

(c) 92.88 minutes.


