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Problem Set 5.1 - Prime Factorization
Name: Date:

1. 16 . Prime factorize 2010 = 2× 3× 5× 67. The number of factors is 24 = 16.

2. 12 . Regroup N into square numbers: N = 23 · 34 · 53 = (22 · 34 · 52)(2 · 5) = (2 · 32 · 5)2(2 · 5).
Now, we count the number of factors of 2 · 32 · 5. The answer is 2× 3× 2 = 12.

3. 312 . We need to convert n into prime factorization form before applying the factor-counting
formula.

n = 24 · 35 · 46 · 67 = 24 · 35 · (22)6 · (2 · 3)7 = 223 · 312.

So, the number of factors is 24× 13 = 312.

4. 4 . Since 12 = 22 · 3, we regroup the number into a multiple of 22 · 3.

22 · 32 · 5 = (3 · 5)(22 · 3)

Thus, it has 4 factors that are multiples of 12.

5. 6 . For odd factors, we count only the odd prime factors of n, which are 31 · 72. Thus, it has
2× 3 = 6 odd factors.

6. 6 . If n has two factors, it must be a prime number. Thus, n5 has 6 factors.

7. 48 . Since 10 = 1× 10 and 2× 5, it must have only two forms: p9 and p · q4 where p and q
are prime numbers. The least number is 3 · 24 = 48.

8. 30 . Since 8 = 1× 8, 2× 4 and 2× 2× 2, it must have only three forms: p7, p · q3 and p · q · r
where p, q, and r are prime numbers. The least number is 2 · 3 · 5 = 30.

9. 12 . Since 6 = 1× 6 and 2× 3, it must have only two forms: p5 and p · q2 where p and q are
prime numbers. The least number is 3 · 22 = 12.

10. 496 . From 1 to 15, 12 has the largest number of factors. So, b = 12 = 22 · 3. For largest
exponent, we want n = 15. Thus,

bn = (22 · 3)15 = 230315,

which has 496 factors.
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