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1. (5 pts) Tyler has 23 candies on Halloween. Francis has 37 candies on Halloween. Tyler is
sad because he has less candies. How many candies should Francis give to Tyler so that they
both have the same number of candies?

Aryan Raj

Solution

37;23:

2. (5 pts) Neeraj has a pair of red socks, a pair of green socks, and a pair of blue socks, for a
total of 6 socks. If Neeraj randomly picks 2 socks out of the 6 to wear, the probability that

they are the same color can be expressed as 7 where m and n are relatively prime positive
integers. Compute m + n.

Aryan Raj

Solution No matter what the first sock is, we will have 5 socks left, and 1 of them will match
the first sock, so our desired probability is %, for an answer of 1 +5 = @

3. (5 pts) In the below diagram, /BAC = 57°, /ZPQA = 48°, and PQ is parallel to BC.
Compute the degree measure of ZABC.

A

Victor Moldoveanu

Solution

/ABC =180° — ZBAC — /BCA = 180° — 57° — ZPQA = 180° — 57° — 48° =75 .

4. (5 pts) How many distinct prime divisors does 360 have?
Victor Moldoveanu
Solution 360 =2-2-2-3-3-5 so the answer is |{2,3,5}| =[3]

5. (6 pts) Compute 28% of 25.
Victor Moldoveanu

Solution

28 28
2 £F25 =" .95 =22 _[7]
8% of 25 00 5="
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6. (6 pts) In how many ways can the letters in CHANTILLY be arranged such that there are two
letters between C and T?

Shubham Patel

Solution

7!
(9-3)-2- 5 =6-71=6-5040 = [30240]

7. (6 pts) A circle has a radius of 5. A chord of the circle is 8 units long. How far is the chord
from the center of the circle?

Aryan Raj

Solution Drop an altitude from the circle’s center to the chord. Half of the chord has length
4, so by Pythagorean Theorem, the length of the altitude is

V52 —42 =[3].

8. (6 pts) Which digit X makes 12X4567 divisible by 9?
Note that dids .. .d, represents the concatenation of digits di, da, ..., d,.
Vikhyaath Ale
Solution Since 10* = 1* = 1 (mod 9),

12X4567T =142+ X +4+54+6+7=X -2 (mod9),

sz:.

9. (7 pts) Aarush is counting backwards by 8. His first three numbers are 1000, 992, 984. What
is his 25th number?

Aarush Nutalapati

Solution Aarush’s counting sequence is arithmetic with first term a; = 1000 and common
difference d = —8. The n-th term is

an = a1+ (n—1)d.
For the 25th term (n = 25):

azs = 1000 + (25 — 1)(—8) = 1000 — 192 = [808].
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10. (7 pts) Consider a 3 x 5 grid (15 unit squares) and seven 1 x 2 dominoes, each fully covering

11.

12.

13.

exactly two adjacent unit squares. We wish to tile the grid with these dominoes so that the
dominoes do not overlap and the only uncovered unit square is a corner of the grid.

Determine the number of distinct tilings that satisfy these conditions. Note that the order in
which the dominoes are placed does not matter.

Aryan Raj

Solution WLOG let the untiled corner be in the top left. Let f(n) be the answer for a 3 x n
rectangle with its top left corner gone. Let g(n) be the answer for a 3 x n rectangle where n
is even.

f6)=FB3)+9(4)
fB)=1+4(2)
9(2) =3 by inspection
3) =
g(4): f(3)+g9(2)=8+3=11
f(5) =4+11=15
Since there are 4 corners, the answer is 4f(5) = .

~

(7 pts) A square and a circle have the same perimeter. If the side of the square is 4 units,
what is the area of the circle to the nearest integer?

Aryan Raj

Solution The circle has circumference 4 - 4 = 16 so its radius is 8 = & so its area is

or — 7w
8., 64
—) = —=|20]|
r(S = % [z]

(7 pts) Nischal thinks of a 3-digit positive integer N satisfying the following 3 properties:

i. It is a palindrome (reads the same forwards and backwards).
ii. The sum of its digits is 10.
iii. It is divisible by 5.
Find N.
Shubham Patel

Solution Let the N be represented as aba, where a and b are digits. Since N is divisible by
5,a =75 (a # 0 because N is a three-digit number). Now, because the sum of the digits of N
is 10, we have 2a +b =10 = b=0. Thus, N =

(8 pts) What is the largest possible product of positive integers which sum to 167

Aryan Raj

Solution We see that |5] + [§] = n and [§] - [5] > n for n > 4, so having any positive
integers at least 4 is suboptimal.

We also see that 1-a < 1+ a for all a, so we should not have 1, and only have 2 and 3.

Therefore, the answer is max(2%,22 - 3%) =324 |.
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14.

15.

16.

17.

18.

(8 pts) Aiden has 3 dice. One die has 4 sides numbered 1,2, 3,4. One die has 6 sides numbered
1,2,3,4,5,6. One die has 8 sides numbered 1,2, 3,4,5,6,7,8. Aiden picked one die out of the
three uniformly at random and rolled it. The bottom face of the rolled die had the number
1 on it. If the probability that he rolled the 8-sided die can be expressed as 7 for relatively
prime positive integers a and b, compute a + 10b.

Aryan Raj

Solution

(SN [IVITE

Wl
N
|00l
W=
ool

—_

w

so the answer is 3 + 10(13) = [133]

(8 pts) What is the maximal number of spheres of radius 1 that can fit into a cube with
volume 647

Riyan Nayak

Solution The cube has side length v/64 = 4, and the diameter of each sphere is 2(1) = 2, so
the answer is (3)3 = .

(8 pts) A group of 4 positive integers has an equal mean and range. What is the smallest
possible sum of the squares of the 4 positive integers?

Aryan Raj

Solution Let the 4 positive integers be a < b < ¢ < d. Then, a +b+c+d = 4(d —a) so
5a + b+ ¢ = 3d. Since a, b, and ¢ are positive integers, 3d > 7 so d > 3. When d = 3,
a® 4 b? + c® + d? is clearly minimized at 12 + 22 + 22 + 32 = 18. When d > 3, d? > 16, and
a?+0P+c>1+1+1=3,and 16 + 3 > 18, so the answer is.

(9 pts) Sally’s calculator shows the number 2. She repeatedly presses the square button,
which multiplies the number on the calculator by itself. How many times must she press the
square button until the number shown on the calculator has at least 2025 digits?

Aryan Raj
Solution Pressing the square button k times will display 22° on the calculator. We notice
that 2'0 = 1024, which is approximately 103. Therefore, 2670 is slightly larger than 102925,
Pressing the square button 12 times would give 24096

least 2025 digits. However, pressing the square button 13 times would give
Therefore, the answer is .

, which is clearly too small to have at
28192 > 26750.

(9 pts) Daniel holds 12 real nuggets in his hand. 3 fanum-taxers, one after another, each
randomly eat 1 of the 12 nuggets in Daniel’s hand and put a fake nugget in Daniel’s hand.
m

The probability that Daniel ends up with exactly 10 real nuggets is 7 for relative prime
positive integers m and n. Compute m + n.

Olivia Wu

Solution If Daniel comes back to find just 2 fake nuggets, then exactly 1 of the fanum-taxers
must have randomly chosen to replace a fake nugget. If this fanum-taxer was the second
fanum-taxer, then the probability of having 2 fake nuggets at the end is (1)(%)(%) = %. If
this fanum-taxer was the third fanum-taxer, then the probability is (1)(13)(5) = £5. Adding

this up, we get %, SO m+n:33+144:.
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19.

20.

21.

(9 pts) What is the maximum number of acute angles that can be in a non-self-intersecting
polygon with 2025 sides?

Aryan Raj
Solution The sum of the interior angles of the polygon is 180(2025 — 2) = 180 - 2023.
Let there be a acute angles in the polygon. Then,

90a + 360(2025 — a) > 180 - 2023

so the answer is

360 - 2025 — 180 - 2023
[ 70 —1] =[1351],

(9 pts) Let 7(x) denote the number of positive integer divisors of x. Find the sum of all
positive integers n such that n + 7(n) = 38.

Sugith Miriyala

Solution Since 7(n) < 2|y/n|, we must have n > 38 — 2(5) = 28.

7(n) is only odd when n is a perfect square, but 36 is even.

Therefore, 7(n) and n must both be even.

28 +7(28) =28 +6 =34

30+ 7(30) =30+ 8 =38

324+ 7(32) =32+6=38

344+ 7(34) =34+4=38

Therefore, the answer is 30 4 32 4 34 =[96 .

(12 pts) William writes the integers from 1 to 2025 inclusive in a row on a whiteboard. Sally
sums all the digits written on the whiteboard. What sum does Sally get?
Aryan Raj

Solution We will compute sum of digits for 000 to 999 inclusive. We can include leading
zeros because they don’t affect the sum. EV of sum of 3 digits is 3 - % = 277 by Linearity of

Expectation. There are 1000 of the numbers so we get 13500.

Now for 1000 to 1999 inclusive we get the sum of 13500 + 1000 = 14500, so total sum so far
is 13500 4 14500 = 28000.

For 2000 to 2025, we get 45 - 2 4 15 = 105 from ones place. We get 10 4 2 - 6 = 22 from tens
place. We get 2 - 26 = 52 from thousands place.

Answer is 28000 + 105 + 22 + 52 = | 28179 |.



2025 Chantilly Math Competition Elementary School Division Solutions

22.

23.

24.

(12 pts) Let 7(x) denote the number of positive integer divisors of z. Compute the number
of positive integers n such that n < 100 and 7(7(n)) = 7(n) — 1.

Aryan Raj

Solution 7(z) = z — 1 only has solutions z = 3 and = = 4.

This is because for x > 6, 7(x) < 2/ <z — 1.

The set of primes at most 50 is {2,3,5,7,11,13,17,19, 23,29, 31, 37,41, 43,47}.
There are 14 + 9 4+ 5 + 2 = 30 semiprimes.

There are 4 squares and 2 cubes.

Therefore, the answer is 30 +4 + 2 = .

(12 pts) Note that 2% = z -2 -2 - 2 - z. Compute the sum of all possible integer values of
° -5
r—1"

where x # 1 is an integer.

Shubham Patel
Solution We see that

5

-5
& =ttt ——,
r—1 rz—1

so (z —1)[4.
Therefore, z € {—3,—1,0,2,3,5}, so the answer is

5 _
3y 0;_15:62+3+5+27+119+780=.

a€{—3,-1,0,2,3,5}

(12 pts) In a cafeteria, there are 19 chairs arranged in a circle. Seven children each sit on
a chair such that no two children are seated adjacent to each other. Out of these children,
three are wearing blue shirts, three are wearing green shirts, and one is wearing a white shirt.
Assume that children wearing the same shirt are indistinguishable and that any two seating
arrangements that can be rotated to form the other are considered the same. How many
possible seating arrangements are there?

Sugith Miriyala

Solution To solve this, we can think about the situation in a different way. Suppose the
seven children are seated on a circular arrangement of only seven chairs. The given problem
is then equivalent to finding the number of ways to insert empty chairs between the children
such that no two children are adjacent to each other. First, we find the amount of ways to
seat the children on the seven chairs. To account for rotational symmetry, we fix the child
with the white shirt at a specific chair, and count the number of orderings of the rest of the
children, yielding (g) = 20. We can consider the seven ”gaps” between the seven children as
bins and the twelve remaining empty chairs as balls. Since no two children should be adjacent
to each other, we place one empty chair in each gap, giving 5 leftover empty chairs that we
can fully distribute, which yields (5+7_1) = (11) = 462. Thus, the total number of ways is

-1 6
462 - 20 = [9240].
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25. (12 pts) All the words that can be formed by using all the letters in CHANTILLY are listed in
alphabetical order. How many words are before the word CHANTILLY?

Aryan Raj

Solution CHANTILLY written in alphabetical order is ACHILLNTY.
There are 5§ = 20160 words before CAHILLNTY.

There are 45 = 2520 more words before CHAILLNTY.

There are % = 60 more words before CHALILNTY.

There are 5! = 120 more words before CHANILLTY.

There are 45! = 12 more words before CHANLILTY.

There are 4! = 24 more words before CHANTILLY.

The answer is 20160 + 2520 + 60 + 120 + 12 + 24 =| 22896 |.
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TB. (Tiebreak) Nischal has 2025 squares in a row. He wants to color each of them red, green,
or blue. Estimate the sum of the digits of the number of colorings where no 3 consecutive
squares are the same color.

Shubham Patel
Solution The answer is | 4083 | Read below to see how to make an accurate estimate.
Let a(n) be the answer when there are n squares instead of 2025 squares.

If the n — 1th and nth squares are the same color, there are a(n — 2) ways to color the first
n — 2 squares, and 2 ways to color the n — 1th and nth squares.

If the n — 1th and nth squares are different colors, there are a(n — 1) ways to color the first
n — 1 squares, and 2 ways to color the nth square.

Therefore, a(n) = 2a(n — 1) 4+ 2a(n — 2).
If

A(z) = Za(n)x",
n=0

then this means that

SO

>

3 3+v3 3—
A — 2 — 4 4 4 )
)= T —a 1-(14+vV3)z 1-(1—-+3)z

This means that,

343
4

aln) = 250 vap 4 B0 B vy

Estimating logarithms can provide a good estimate for the number of digits of a(2025), after

which multiplying by % = 4.5 provides a good estimate for the sum of the digits of a(2025).

For reference, a(2025) = 91780811849372656889582094452012720065363496806885370353363
457608451025473419263420740918371549260342974282269540066548785248894995079553926
745172473940571911161022694656453292516090436561596631533589653070215927699008695
237435525830548071903885899175610951518284400683669112390287590667327011039397886
725086907576999850038083886127562206234437285587715259569708899195657630387090209
551844522571575138753536883795291646792378941739893126617416273318271582590633488
509221784242533383969703644465172226338714555076740406638548787751680728952909381
800600454844618188976300069906325472386496360984949457816913860073131198223789839
349554614518255028454344411979182348508021654996538847144414129940325407643633290
014677714026772328780027714389973007026446432989904946114240740217662357781785884
248863899111754806147672909510489428137105877992711363196624573458749182331178793
580914102239232.



