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1. C   log3 4 + log9 3 + log27
1

64
= log3 4 +

1

2
+ log3

1

4
=

1

2
+ log3 1 =

1

2
 

 

2. B  (111+log121 64+log11 3)2 = (11 ∗ 11log11 8 ∗ 11log11 3)2 = (11 ∗ 8 ∗ 3)2 = 69696 

 

3. C  495𝑥+8 = 3436𝑥−5;  710𝑥+16 = 718𝑥−15; 10𝑥 + 16 = 18𝑥 − 15; 8𝑥 = 31; 𝑥 =
31

8
 

 

4. C  ∑ log2
𝑝+2

𝑝+1
= log2

3

2
+ log2

4

3
+ ⋯ + log2

128

127
= log2

128

2
= log2 64 = 6126

𝑝=1  

 

5. A  Plug in 1 for 𝑎, 𝑏, 𝑐, and 𝑑. (3 + 4 − 9 + 5)3 = 27 

 

6. A  71 → 7; 72 → 9; 73 → 3; 74 → 1. The units digit is 1 when the power is divisible 

by 4. The last two digits of the power are 48, so the power is divisible by 4, making 

the units digit 1. 

 

7. D  
1

log𝑝 3+log(𝑝3) 9
= 2; 

1

log𝑝(3∗ √9
3

)
=

1

log𝑝 3
5
3

=
3

5
log3 𝑝 = 2; log3 𝑝 =

10

3
;  log3 𝑝3 =

3 log3 𝑝 = 10 

 

8. B  ∏ log(𝑚+2)(𝑚 + 3)105
𝑛=1 = log3 4 ∗ log4 5 ∗ … ∗ log107 108 = log3 108 = 

3 + log3 4 

 

9. E  log11(log3(log7 𝑎)) ; log3(log7 𝑎)) > 0 ; log7 𝑎 > 1; 𝑎 > 7 

 

10. C  log5(√17 − 2√3) = 𝑥; log5(√17 + 2√3) + 𝑥 = log5(17 − 12) = 1; 𝑥 = 1 − 𝑀 

11. A 
 √24 − 6√15 = √24 − 2√135 = √(√15 − √9)2 = √15 − √9; 15 ∗ 9 + 15 + 9 =

159 

 

12. E  log 𝑎log 𝑎 − 5 log 𝑎 + 6 = (log 𝑎)2 − 5 log 𝑎 + 6 = 0; log 𝑎 = 𝑦; 𝑦2 − 5𝑦 + 6 =
(𝑦 − 3)(𝑦 − 2) = 0; 𝑦 = 2, 3 → 𝑎 = 1000, 100. 1000 + 100 = 1100 

 

13. C 

 |
Log2 √3

3
log5

1

49

log√7 25 log9
1

16

| =
1

3
log2 3 ∗ (−2 log3 2) − (−2 log5 7 ∗ 4 log7 5) = −

2

3
+ 8 =

22

3
 

 

14. A  2021 ∗ 20212021 = 20212022 

 

15. B  𝑥2 + 5𝑥 + 5 = 1; 𝑥2 + 5𝑥 + 4 = (𝑥 + 4)(𝑥 + 1) = 0; 𝑥 = −4, −1; 𝑥2 − 6𝑥 +
8 = (𝑥 − 4)(𝑥 − 2) = 0; 𝑥 = 2, 4; 𝑥2 + 5𝑥 + 6 = (𝑥 + 3)(𝑥 + 2) = 0;  𝑥 =
−3, −2; −3 is extraneous because it gives you −1. −4 − 1 + 4 + 2 − 2 = −1 
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16. D  log63 420 =
log 420

log 63
=

1+𝑎+𝑏+𝑐

2𝑏+𝑐
 

 

17. C  log2(𝑥2 − 2𝑥) = 3; 𝑥2 − 2𝑥 = 8; 𝑥2 − 2𝑥 − 8 = 0; (𝑥 − 4)(𝑥 + 2) = 0; 𝑥 = −2 

is extraneous because the log of a negative number does not exist. Thus, 𝑥 = 4 

 

18. B  2𝑥3 + 3𝑥2 − 11𝑥 − 6 > 0; (2𝑥 + 1)(𝑥 − 2)(𝑥 + 3) > 0; Critical numbers. 

(−3, −
1

2
) ∪ (2, ∞) 

 

19. D  𝐶3(2𝑥2)3(−
1

𝑥
)6 =

9∗8∗7

3∗2∗1
∗ 8 ∗ 1 = 6729

⬚ ; 

 

20. B 
 

log 𝑎

log 𝑏
log 𝑎

log 𝑐

= log𝑏 𝑐 =
25

24
;  𝑏

25

24 = 𝑐; 𝑐
24

25 = 𝑏; 𝑐−
1

25 =
𝑏

𝑐
;  

𝑐

𝑏
= 𝑐

1

25; 𝑛 =
1

25
 

 

21. D  log5(𝑥log5 𝑥) = log5 (
𝑥4

125
) ; (log5 𝑥)2 = 4 log5 𝑥 − 3; log5 𝑥 = 𝑦 ; 𝑦2 − 4𝑦 + 3 =

(𝑦 − 3)(𝑦 − 1) = 0; 𝑦 = 1, 3;  𝑥 = 5, 125. log5(5 ∗ 125) = 4 

 

22. B  log 5 = 1 − log 2 = 0.7; 420 ∗ 0.7 = 294 

 

23. D  (1)(0) + (9)(1) + (90)(2) + (900)(3) + (9000)(4) + (1)(5) = 38894 

 

24. D  (3𝑥 − 3−𝑥)3 = 27𝑥 − 3 ∗ 3𝑥 + 3 ∗ 3−𝑥 − 27−𝑥 = 27𝑥 − 27−𝑥 − 3(3𝑥 − 3−𝑥) =
125; 27𝑥 − 27−𝑥 = 125 + 15 = 140 

 

25. E 
 𝑥

1

12
(5+

1

7
)𝑦

1

12
(

1

2
−20)𝑧

1

12
(−

1

3
−30); All of the answers have a positive exponent for the y-

term, when in reality it is negative, so E. NOTA 

26. B  2𝑖84 − 3𝑖57 + 5𝑖22 + 7𝑖69 − 11𝑖422 = 2 − 3𝑖 − 5 + 7𝑖 + 11 = 8 + 4𝑖 
 

27. E  5𝑥 = 8𝑦 + 9; 3𝑦 = 2𝑥 + 3; Solve. 𝑥 = −51, 𝑦 = −33; which are extraneous 

 

28. D  log𝑎 4𝑎 + log16𝑎 64𝑎 =
62

21
= 2 + log𝑎 4 + log16𝑎 4 = 2 +

1

log4 𝑎
+

1

log4 16𝑎
;  

1

log4 𝑎
+

1

2+log4 𝑎
=

20

21
. Solve. log4 𝑎 =

3

2
; 𝑎 = 8; 𝑑 = 𝑎 ∗ 64 = 512 

 

29. C  (24)10? (33)10;  33 > 24; 𝑋 > 𝑊; 330? 525;  (36)5? (55)5;  55 > 36;  𝑌 >
𝑋; (7)15? (32)15;  7 < 9;  𝑋 > 𝑍; (73)5? (28)5;  73 > 28;  𝑌 > 𝑋 > 𝑍 > 𝑊  

30. C  Let 𝑥 = 2𝑎, 𝑦 = 2𝑏. The expression becomes (
1

𝑎
+

8

𝑏
) (𝑎 + 𝑏). Making a common 

denominator gives 
9𝑎𝑏+8𝑎2+𝑏2

𝑎𝑏
= 9 +

8𝑎2+𝑏2

𝑎𝑏
. Dividing the top and the bottom by 𝑎𝑏 

gives 9 + 8 (
𝑎

𝑏
) + (

𝑏

𝑎
). Using AM-GM, the minimum is 9 + 4√2 = 9 + √32. 

*Note that this works because 𝑎, 𝑏 > 0 

 


