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Practice problems

1. Find the remainder of 3121 when divided by 11.

2. Find the remainder of 250 when divided by 17.

3. Find the modular inverse of 3 modulo 13 using Fermat’s Little Theorem.
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Solutions

1. Find the remainder of 3121 when divided by 11.

• Check conditions: 11 is prime and 11 does not divide 3.

• By Fermat’s Little Theorem, 310 ≡ 1 (mod 11).

• Divide the exponent 121 by 10: 121 = 10× 12 + 1.

• Rewrite the expression: 3121 = (310)12 · 31.
• Substitute the congruence: 112 · 3 ≡ 3 (mod 11).

Answer: 3

2. Find the remainder of 250 when divided by 17.

• Check conditions: 17 is prime and 17 does not divide 2.

• By Fermat’s Little Theorem, 216 ≡ 1 (mod 17).

• Divide the exponent 50 by 16: 50 = 16× 3 + 2.

• Rewrite the expression: 250 = (216)3 · 22.
• Substitute the congruence: 13 · 4 ≡ 4 (mod 17).

Answer: 4

3. Find the modular inverse of 3 modulo 13 using Fermat’s Little Theorem.

• We seek x such that 3x ≡ 1 (mod 13).

• By Fermat’s Little Theorem, 312 ≡ 1 (mod 13).

• Rewrite as 3 · 311 ≡ 1 (mod 13).

• Thus, the inverse is 311 (mod 13).

• Compute 33 = 27 ≡ 1 (mod 13).

• Then 311 = (33)3 · 32 ≡ 13 · 9 ≡ 9 (mod 13).

Answer: 9
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