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1. Show that for any integer n ≥ 1 the number of binomial coefficients
(

n
k

)

which are odd integers is of the form 2r.

2. For n = 1, 2, ... let s(n) denote the sum of the digits of 2n. Thus for
example as 28 = 256, then s(8) = 2 + 5 + 6 = 13. Determine the integers
n such that s(n) = s(n + 1).

3. For x > 1 evaluate

S(x) =
x

(x + 1)
+

x2

(x + 1)(x2 + 1)
+

x4

(x + 1)(x2 + 1)(x4 + 1)
+ ...

4. Find two 2 × 2 matrices B and C with integer entries such that:
[ −1 1

0 −2

]
= B3 + C3

5. Find all pairwise relatively prime positive integers a, b and c such that

(a + b + c)
(

1
a

+
1
b

+
1
c

)

is an integer.
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