Nassau County Interscholastic Mathematics League
Contest #5 Answers must be integers from 0 to 999, inclusive. 2022 -2023

No calculators are allowed.

Time: 10 minutes Name:

25. If |V V249 + x = 2, compute x.

26. If x = 2%, compute k for log, x + logg x + logz, x = 23.

25. 26.
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424824122 4-.-4+1002
12422432 +.--4252

27. Compute:

28. Ava leaves home and walks toward school at a constant speed. Her sister Charlotte leaves
home 4 minutes later than Ava and rides her bike at a constant speed. Charlotte passes Ava

2 : :
3 of the way from home to school and arrives at school 4 minutes later. Compute the

number of minutes it takes Ava to walk from home to school.

27. 28.
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29. In square WXYZ, WX = 2. From a point £, not in the plane of the square, four line
segments, each of length 2 are drawn, each one ending in a vertex of the square. Compute
the degree measure of AWPX.

(21D)2-(20M%

30. When Gz IS expressed in simplest S form, compute g — 400p.

29. 30.



Solutions for Contest #5

25. ,/\/\/249+x=%‘/249+x=2—>249+x=256—>x=7.

26. Use the base change law on the given equation and the result is

logx | logx logx logx logx logx logx 1.1

BY 4 BX | OBY _ 93 BX DBX  OBY _ 935 E(14243) =235
log2 log8 log32 log2 = 3log2 5log2 log2 3 5

logx_é

=23 > logx =15log2 > x =2 >k =15
log2 15

OR:log; 2% + logg 2 +logs, 2K = 23 > k + 5 +5=23 > 22 =23 > k = 15.

27. A common factor in the numerator is 4%. When this is factored out, the remaining factor in
the numerator cancels with the denominator and the resultis 16.

28. Since Charlotte bikes % of the distance from home to school in 4 minutes, it takes her 8

minutes to bike from home to the overtake spot. So, it takes Ava 4 + 8 = 12 minutes to walk
to the overtake spot. Atthe same rate, it takes Ava another 6 minutes to get to school, for a
total of 18 minutes.

P

h<
S

29. Since AWPX is equilateral and equiangular, each of its angles has a
degree measure of 60. 2

30 (21)2-(200% _ (2D2(2002-(200)% _ (20D%(212-1) _ (21-1)(21+1) _ (20)(22) _
' (2212 T (22)2(2D)2(2002 T (201)2(22)2(21)2 (22)2(21)2 ~ (22)2(21)2

20 10
G2 = assic Thus, ¢ —400p = 4851 — 4000 = 851.

(210)2-(200)? _ (21!-20)(21!4+20!) _ (L_ ;) ( 1 1 )

Alternatively, @ 220 @22) =\ 2122

1 1 1 1 1 20 22 10
Ho-RDE0 D R Bt
22 21 22 21 222 21 21 4851 q

Thus, g — 400p = 4851 — 4000 = 851.
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