Solution to Problems &3

Problem A: Prove that for any integer m the number % + m; + %3
1S an integer.

Answer: For any integer number m

m m?> m* m(m+1)(m+2)
et —=
3 2 6 6
One of two sequential integers m and m+1 is divisible by 2, so 2 divides
m(m + 1), and one of three sequential integers m, m + 1, and m + 2 is
divisible by 3, so 3 divides m(m + 1)(m + 2). Consequently, 2 -3 = 6
divides m(m + 1)(m + 2).
Thus
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m(m+1)(m+2) m
=5+

m?> m
6 2

"5

is an integer number.
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Problem B: FEvaluate the integral
w/2
/ 3V/sinx p
x.
3y/sinx + Jcosx

0

Answer: Solution:
/2

Let  =m/2—yand R= [ 222 _—dz, and a = 1/3. Then
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0
Therefore
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sin® z cos* x
/-a dﬂﬁ—i—/ — de = 2R
s~ xr + cos®x cos®x + sin" x
0 0
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or 2R = [ dz. Consequently, R = 2 [ dz = T
0
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