
Nassau County Interscholastic Mathematics League 

Contest #4          Answers must be integers from 0 to 999, inclusive.          2025 – 2026 

Calculators are allowed. 

Time: 10 minutes      Name: ____________________________________ 

19. Compute

√

3125

√

100

√

160

√
500

√25

  . 

20. Compute the smallest positive integer 𝑥 such that 84 ∙ 𝑥 is the cube of an integer.   

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

19.       20.   



 

Nassau County Interscholastic Mathematics League 

Contest #4          Answers must be integers from 0 to 999, inclusive.          2025 – 2026 

Calculators are allowed. 

Time: 10 minutes      Name: ____________________________________ 

21. Otis Elevators’ stock price has its ups and downs. First, the stock price dropped 50% and 

then went up  𝑥% back to the original price. Then, the price dropped 60% and then 

returned to the original price by going up  𝑦%.  Finally, the price dropped 80% and 

returned to the original price by going up  𝑧%. Compute  𝑥 + 𝑦 + 𝑧. 

 

22. In the accompanying diagram of ∆𝐴𝐵𝐶,  point 𝐷 is on 𝐴𝐵̅̅ ̅̅ , 𝑚∡𝐴 = 15°, 𝑚∡𝐵 = 30°,   

 𝑚∡𝐴𝐷𝐶 = 60°, and 𝐷𝐵 = 10.  If, in simplest form, 𝐴𝐷 = 𝑎 + 𝑏√𝑐, compute 𝑎𝑏 + 𝑐. 

 

 

 

 

 

 

 

 

 

 

21.       22.   

A D B

C



Nassau County Interscholastic Mathematics League 

Contest #4          Answers must be integers from 0 to 999, inclusive.          2025 – 2026 

Calculators are allowed. 

Time: 10 minutes      Name: ____________________________________ 

23. If 3𝑥 = 27𝑦 = 81𝑧 and 𝑥𝑦𝑧 = 144, compute 𝑥 + 𝑦 + 𝑧. 

 

24. After the math contest, your team is putting away 17 identical pencils into 5 cases. In how 

many ways can this be done if each case must contain at least two pencils? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

23.       24.   



Solutions for Contest #4 

19. Start from the innermost part: √
500

√25
= 10 → √

160

10
= 4 → √

100

4
= 5 → √

3125

5
= 𝟐𝟓. . 

 

20. For an integer to be a perfect cube, the exponent of each prime in its prime factorization 

must be a multiple of 3.  Since 84 = 22 ∙ 31 ∙ 71, 𝑥 = 21 ∙ 32 ∙ 72 = 𝟖𝟖𝟐. 

 

21. Without loss of generality, let the original stock price be $100. After the 50% price drop, 

the stock’s price is $50. Then, 50 (1 +
𝑥

100
) = 100 → 𝑥 = 100. After the 60% drop, the 

stock’s price is $40. Then, 40 (1 +
𝑦

100
) = 100 →

2𝑦

5
= 60 → 𝑦 = 150.  After the 80% drop, 

the stock’s price is $20. Then  20 (1 +
𝑧

100
) = 100 →

𝑧

5
= 80 → 𝑧 = 400.  

Thus, 𝑥 + 𝑦 + 𝑧 = 𝟔𝟓𝟎. 

 

22. Note that 𝑚∡𝐵𝐷𝐶 = 120° , 𝑚∡𝐵𝐶𝐷 = 30°, and 𝐶𝐷 = 10.   Use the law of cosines (or special 

right triangles) in ∆𝐵𝐶𝐷 to determine that 𝐵𝐶 = 10√3.  Define point 𝐸 on 𝐴𝐷̅̅ ̅̅  so that 

∡𝐷𝐶𝐸 is a right angle.  Then 𝑚∡𝐶𝐸𝐷 = 30° → 𝐶𝐸 = 10√3 and 𝐷𝐸 = 20.  In 

∆𝐴𝐶𝐸, 𝑚∡𝐴𝐶𝐸 = 15° → 𝐴𝐸 = 10√3 → 𝐴𝐷 = 20 + 10√3 .  The required sum is 203.   

 

 

23. Re-write the given as 3𝑥 = 33𝑦 = 34𝑧 → 𝑦 =
𝑥

3
 and 𝑧 =

𝑥

4
→ 𝑥𝑦𝑧 = 𝑥 ∙

𝑥

3
∙

𝑥

4
= 144 → 

𝑥3 = 123 → 𝑥 = 12, 𝑦 = 4, 𝑧 = 3.  The required sum is 19. 

 

24.  Using stars and bars, treat the pencils as stars and the cases (minus 1) as bars. Since each 

case has to contain at least two pencils, take away 10 pencils to guarantee this requirement. 

Finding the number of ways to separate them is the combination  ₙ𝐶𝑟  where 𝑛 is the 

number of remaining pencils + the number of cases minus 1, and 𝑟 is the number of cases 

minus 1. Thus,  ₁₁𝐶₄ =  330. 


