
Math 522 Exam 10 Solutions

1. Factor 50!. Hint: 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47

BONUS: Factor
(
50
25

)
.

50! = 2a23a35a57a7 · · · 47a47 . We now apply Thm. 8-6 repeatedly to find the
exponents. a2 = b50
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c = 2, a29 = · · · = a47 = 1.

Hence 50! = 24732251278114133172192232291311371411431471.

BONUS: We set 25! = 2b23b35b57b7 · · · 47b47 , and find b2 = b25
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Hence
(
50
25

)
= 247−44322−20512−1278−6114−4133−2172−2192−2232−2291311371411431471 =

= 233272131291311371411431471

2. Prove that for all x > (121)120, there is a prime between x and 121x.

We first prove the lemma that for x > (121)120, 30.25
ln(121x)

> 30
ln(x)

. Indeed, taking
logs, ln x > 120 ln 121, so 0.25 ln x > 30 ln 121 and 30.25 ln x > 30 ln x +
30 ln 121 = 30 ln(121x), from which the lemma follows. So, using Thm. 8-8
twice, π(121x) − π(x) > ln 2

4
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− 30 ln 2 x

ln x
= x ln 2

(
30.25
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− 30
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)
. For

x > (121)120, we apply the lemma, and hence this is greater than zero, so
π(121x) > π(x) so there must be a prime between x and 121x.
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