
Nassau County Interscholastic Mathematics League 

Contest #3          Answers must be integers from 0 to 999, inclusive.          2024 – 2025 

No calculators are allowed. 

Time: 10 minutes      Name: ____________________________________ 

13. Compute √5 ∙ √3 ∙ √2 ∙ √14 ∙ √15 ∙ √7. 

 

14. A box is a cube with edges whose lengths are each 4 feet.  The box is resting on a horizontal 

surface.  Point 𝑋 is on an edge of the box and is 1 foot above the box’s bottom.  Point 𝑌 is on 

the edge furthest from point 𝑋 and is 1 foot below the box’s top.  Compute the distance 𝑋𝑌. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

13.       14.   
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Time: 10 minutes      Name: ____________________________________ 

15. If 9,991 = 𝑝𝑞 where 𝑝 and 𝑞 are prime numbers, compute 𝑝 + 𝑞. 

 

16. In the figure, the center of each circle is a point on 𝑅𝑆𝑇̅̅ ̅̅ ̅ and 
𝑅𝑆

𝑆𝑇
= 4.  If the area of the smaller circle is 144, compute the 

area of the shaded region.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

15.       16.   
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Time: 10 minutes      Name: ____________________________________ 

17. The sum of the first 5 terms of an arithmetic sequence equals the sum of the sixth and the 

seventh term.  Compute the value of the third term if the fourth term is 80. 

 

18. The roots of 𝑥2 + 𝑏𝑥 + 𝑐 = 0 are the squares of the roots of 𝑥2 + 3𝑥 + 5 = 0.  

Compute 𝑏 + 𝑐. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

17.       18.   



Solutions for Contest #3 

13. Re-arrange the terms in the given expression as √5 ∙ √3 ∙ √15 ∙ √2 ∙ √7 ∙ √14 = 

 √15 ∙ √15 ∙ √14 ∙ √14 = 15 ∙ 14 = 𝟐𝟏𝟎.  

 

14. Points 𝑋 and 𝑌 can be viewed as opposite vertices of a 2 by 4 by 4 box and 

 𝑋𝑌 = √22 + 42 + 42 = √36 = 6.  Alternatively, using 3-dimensional coordinates, if point 𝑋 

is (0,0,1), then point 𝑌 is (4,4,3). So, using the distance formula,  

𝑋𝑌 = √(4 − 0)2 + (4 − 0)2 + (3 − 1)2 = 𝟔.  

 

15. Since, 9991 = 10000 − 9 = 1002 − 32 = (100 + 3)(100 − 3) = 103 ∙ 97, and each number 

is prime, the required sum is 200.  

 

16.  Let point O be the center of the smaller circle and let point P be the 
center of the larger circle.  Since all circles are similar the ratio of the 

areas of 2 circles equals the square of the ratios of their radii. 
𝐴𝑂

𝐴𝑃
= (

𝑂𝑆

𝑃𝑇
)

2

 so 
144

𝐴𝑃
= (

2𝑥

2.5𝑥
)

2

= (
4

5
)

2

=
16

25
 . Thus the area of circle P = 

225 and the area of the shaded region is 225 – 144 = 81. 
 

Alternate Solution: Let point O  be the center of the smaller circle and let point P  be the 

center of the larger circle.  Also, let 𝑂𝑅 = 𝑂𝑆 = 2𝑥.  Then 𝑆𝑇 = 𝑥 and 𝑂𝑃 =
𝑥

2
.  The area of 

circle O is 𝜋(2𝑥)2 = 144 → 4𝜋𝑥2 = 144 → 𝜋𝑥2 = 36.  The area of circle P  is  𝜋 (
5𝑥

2
)

2

=

25𝜋𝑥2

4
=

25

4
∙ 36 = 225.  The area of the shaded region is 225 − 144 = 𝟖𝟏. 

 

17. If the first term is 𝑎1 and the difference is 𝑑, then  

 𝑎1 + (𝑎1 + 𝑑) + (𝑎1 + 2𝑑) + (𝑎1 + 3𝑑) + (𝑎1 + 4𝑑) = (𝑎1 + 5𝑑) + (𝑎1 + 6𝑑) → 

 5𝑎1 + 10𝑑 = 2𝑎1 + 11𝑑 → 𝑑 = 3𝑎1.  But, 𝑎1 + 3𝑑 = 80 → 𝑎1+9𝑎1=80 → 

 10𝑎1 = 80 → 𝑎1= 8 and 𝑑 = 24 . Therefore, the third term is 8 + 24 + 24 = 56. 

 

18. The roots of 𝑥2 + 3𝑥 + 5 = 0 are 
−3±√−11

2
 .  Let 𝑟1 and 𝑟2 be the roots of 𝑥2 + 𝑏𝑥 + 𝑐 = 0.  

Then, 𝑟1 = (
−3+√−11

2
)

2

=
−1−3√−11

2
 and 𝑟2 = (

−3−√−11

2
)

2

=
−1+3√−11

2
→ 𝑟1 + 𝑟2 = −1 and 𝑟1 ∙

𝑟2 = 25 → 𝑏 = 1 and 𝑐 = 25 → 𝑏 + 𝑐 = 𝟐𝟔. 
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