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Avid Ac ademy Problem Set 27.2 - Modulo Residues

for Gifted Youth Name: Date:

Instruction: Calculate the following modulo RESIDUES. That means no negative answers or
answers that are greater than the mod.
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35417 (mod 5) =0+ 2 =|2]
11-13 (mod 6) =5-1=[5]
11— 13 = =2 (mod 6) = [4]
13 —10 =3 (mod 3) = [0]

12-10 (mod 5)=2-0=0]

.39+ 11 (mod 5) =4+ 1=0]

10-10 (mod 11) = —1- -1 =[1]

1210 (mod 3) =0-1=/0]

13-5 (mod 6) =1-—-1=-1=/5]
5% = 625 (mod 11) =[9]
21-1747-17 (mod 7)=0-3+0-3=0+0=/0]

Notice that 22 = 8 = 1 (mod 7). Since 2% = 1 (mod 7), if we square both sides, we get
(2%)2 = 12 (mod 7), which is 26 = 1 (mod 7). So 20 (mod 7) =[1]

Notice that 32 = 9 = —1 (mod 10). Since 3?2 = —1 (mod 10), if we raise both sides to the 30th
power, we have (32)30 = (—1)3° (mod 10), which is 3%° = 1 (mod 10). So 3% (mod 10) =
(1]

Notice 22 = 4 = —1 (mod 5). Since 22 = —1 (mod 5), if we raise both sides to the 30th
power, we have (22)30 = (—1)3° (mod 5), which is 260 =1 (mod 5). We are almost done, we
just need to multiply both sides by 22, so we have 200 .22 = 1.22 (mod 5). 260 .22 = 262,
which is what we are looking for. So 262 = 22 (mod 5), or 262 (mod 5) = [4]
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