
Theta Logs and Exponents    2024 MA National Convention 

 

Good Luck! :) 

1. Evaluate log3 4 + log9 3 + log27
1

64
. 

A. −
1

2
  B. 0  C. 

1

2
  D. 1  E. NOTA 

 

 

 

2. Simplify (111+log121 64+log11 3)
2
 

A. 14641  B. 69696  C. 73205  D. 139392  E. NOTA 

 

 

 

3. Solve for x: 495𝑥+8 = 3436𝑥−5. 

A. −
34

3
  B. −7  C. 

31

8
  D. 13  E. NOTA 

 

 

 

4. Evaluate:  

∑ log2 (
𝑝 + 2

𝑝 + 1
)

126

𝑝=1

 

A. 4  B. 5  C. 6  D. 7  E. NOTA 

 

 

 

5. What is the sum of the coefficients of the simplified expansion of (3𝑎 + 4𝑏 − 9𝑐 + 5𝑑)3 

A. 27  B. 343  C. 625  D. 1331  E. NOTA 

 

 

 

6. What is the units digit of 2093487203948? 

A. 1  B. 3  C. 7  D. 9  E. NOTA 

 

 

 

7. Let 𝑝 be a real number such that 
1

log𝑝 3+log(𝑝3) 9
= 2. What is the value of log3(𝑝3) ? 

A. 2  B. 
10

3
  C. 6  D. 10  E. NOTA 
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8. Evaluate ∏ log(𝑚+2)(𝑚 + 3)105
𝑚=1 . 

A. 1 + log2 53  B. 3 + log3 4    

C. log 108  D. 4 + log3 2  E. NOTA 

 

 

 

9. What is the smallest integer value of 𝑎 in the domain of log11(log3(log7 𝑎))? 

A. 1  B. 3  C. 7  D. 343  E. NOTA 

 

 

 

10. If 𝑀 = log5(√17 + 2√3), then express log5(√17 − 2√3) in terms of 𝑀. 

A. 
𝑀−1

𝑀
  B. 

5

𝑀
  C. 1 − 𝑀  D. 5 − 𝑀  E. NOTA 

 

 

 

11. The expression √24 − 6√15  can be written as √𝑝 − √𝑞 , where 𝑝  and 𝑞  are positive 

integers. What is the value of 𝑝𝑞 + 𝑝 + 𝑞? 

A. 159  B. 164  C. 167  D. 168  E. NOTA 

 

 

 

12. Find the sum of the solutions of log(𝑎log 𝑎) − 5 log(𝑎) + 6 = 0. 

A. 5  B. 50  C. 500  D. 5000  E. NOTA 

 

 

 

13. 

Evaluate: |
log2 √3

3
log5

1

49

log√7 25 log9
1

16

| 

A. −
26

3
  B. −

22

3
  C. 

22

3
  D. 

26

3
  E. NOTA 

 

 

 

14. Which of the following is equivalent to ∑ 202120212021
𝑛=1 ? 

A. 20212022  B. 2022 ∙ 20212021    

C. 1011 ∙ 20212022   D. 20214042  E. NOTA 
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15. Find the sum of the solutions to (𝑥2 + 5𝑥 + 5)(𝑥2−6𝑥+8) = 1. 

A. −4  B. −1  C. 5  D. 6  E. NOTA 

 

 

 

16. Let 𝑎 = log 2, 𝑏 = log 3, and 𝑐 = log 7. In terms of 𝑎, 𝑏, and 𝑐, express log63 420.  

A. 
𝑎𝑏+𝑐+1

𝑏𝑐
  B. 

𝑎+𝑐

𝑎+𝑏
  C. 

1+𝑎+𝑐

2𝑐+𝑏
  D. 

1+𝑎+𝑏+𝑐

2𝑏+𝑐
  E. NOTA 

 

 

 

17. Solve for 𝑥: log2 𝑥 + log2(𝑥 − 2) = 3 

A. No Solutions B. −2  C. 4  D. −2, 4  E. NOTA 

 

 

 

18. What is the domain of 𝑦 = 5 log2(2𝑥3 + 3𝑥2 − 11𝑥 − 6)? 

A. (−∞, −
1

2
) ∪ (2, ∞)  B. (−3, −

1

2
) ∪ (2, ∞)    

C. (−∞, −3) ∪ (2, ∞)  D. (−3, 2)  E. NOTA 

  

 

 

19. 
What is the constant term in the expansion (2𝑥2 −

1

𝑥
)

9

? 

A. −672  B. 8  C. 84  D. 672  E. NOTA 

 

 

 

20. Suppose 
log𝑏 𝑎

log𝑐 𝑎
=

25

24
. Then, 

𝑐

𝑏
 can be written as 𝑐𝑛, where 𝑛 is a rational number. Find 𝑛. 

A. −25  B. 
1

25
  C. 

24

25
  D. 

25

24
  E. NOTA 

 

 

 

21. Let 𝑥 = 𝑝 and 𝑥 = 𝑞 be the solutions to the equation 𝑥log5 𝑥 =
𝑥4

125
. What is log5(𝑝𝑞)? 

A. −
1

5
  B. 1  C. 

3

5
  D. 4  E. NOTA 
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22. Find the number of digits in 5420, assuming that log 2 ≈ 0.3010.  

A. 293  B. 294  C. 295  D. 296  E. NOTA 

 

 

 

23. Evaluate ∑ ⌈log 𝑖⌉10001
𝑖=1 . 

A. 38889  B. 38892  C. 38893  D. 38894  E. NOTA 

 

 

 

24. Let 3𝑥 − 3−𝑥 = 5. What is 27𝑥 − 27−𝑥? 

A. 15  B. 110  C. 125  D. 140  E. NOTA 

 

 

 

25. Simplify: 

√
𝑥5√𝑦𝑧−

1
3

(
𝑦20𝑧30

𝑥1/7 )

12

 

A. 𝑥
5

84𝑦
41

24𝑧
89

36  B. 𝑥
35

12𝑦
41

24𝑧−
1

90  C. 𝑥
5

84𝑦
5

6𝑧
89

36  D. 𝑥
5

84𝑦
41

24𝑧−
1

1080  E. NOTA 

 

 

 

26. Which of the following is equal to 2𝑖84 − 3𝑖57 + 5𝑖22 + 7𝑖69 − 11𝑖422? 

A. −4 − 4𝑖  B. 8 + 4𝑖  C. 8 + 10𝑖  D. 14 + 10𝑖  E. NOTA 

 

 

 

27. Let 𝑥 and 𝑦 be real numbers such that log5𝑥(8𝑦 + 9) = 1 and log3𝑦(2𝑥 + 3) = 1. What is 

𝑥 + 𝑦? 

A. −84  B. −51  C. −33  D. 18  E. NOTA 

 

 

 

28. 𝑎, 𝑏, 𝑐,  and 𝑑  form a geometric sequence in that order with a common ratio of 4 . If 

log𝑎 𝑏 + log𝑐 𝑑 =
62

21
, find the largest possible value of 𝑑.  

A. 64  B. 128  C. 256  D. 512  E. NOTA 
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29. Order the following from greatest to least: 

𝑊 = 240 

𝑋 = 330  

𝑌 = 525 

𝑍 = 715 

A. 𝑌, 𝑍, 𝑋, 𝑊  B. 𝑋, 𝑌, 𝑊, 𝑍  C. 𝑌, 𝑋, 𝑍, 𝑊  D. 𝑋, 𝑍, 𝑌, 𝑊  E. NOTA 

 

 

 

30. The minimum of  
log𝑥 2+log𝑦 256

log𝑥𝑦 2
 for 𝑥, 𝑦 > 1 can be written in the form 𝑝 + √𝑞 for positive 

integers 𝑝, 𝑞. Find 𝑝 + 𝑞. 

A. 39  B. 40  C. 41  D. 42  E. NOTA 

 

 

 

 


