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Mathematics 414

1
Time: 25 hours

Pleasc do 5 questions. Solutions should be very full, and aimed at as low
a grade level as possible. Calculators arce not to be used. Answers can be left
in “calculator-recady” form.

1. (a) In how many ways can 101 identical muffins be distributed between
A, B, and C? Do not assume that cveryone gets at least one muffin.

(b) What about between A, B, C, and D?

2. The vertices of a square, taken counterclockwise, are A(11,0), B(s,t),
C(0,7), and D. Find (s, ).

3. Find cfficiently the product of all the positive integers that divide 1600.

. . .. ‘ 1 A 1 A 1
4. Given that a is positive and a? + — =3 find a® + — and a® — —
a a a
cfficiently. Give as simple answers as possible.
5. Describe in detail how to cut up an cquilateral triangle into (a) 7 cqui-
lateral triangles; (b) 8 cquilateral triangles; (¢) 1001 cquilateral triangles.

6. Sketch, with detailed justification, the part of the xy planc that satisfics
the incquality |y — x| + |y — 22| < 6, and find its arca.

Note that for any positive k, the region |y — x| + |y — 2x| = 6k is a scaled

version of the region |y — x| + |y — 2x| = 6. (I should have pointed out this

way of dealing with the incqualitics in the solutions of the similar workshop
problems. )

7. How many scquences ag, ay, as, as, a,, as of six non-ncgative integers
arc there such that (1) a; 10 = 2a;41 + a; for all « <3 and (ii) a5 = 10007



