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1. To make up 100 we can assume that all the numbers we sum are two digit, if even one
was three digit there would be no way to sum to 100. Let's say we write the numbers
as 1& + b, where thea; and hy follow the condition that all digits 0-9 be used exactly
once. Now let the sum of thes; be A and the sum of theh be B. The value of the

sum is then
10A+ B = n

but we also know that
A+ B =45

just by adding all the numbers from 0 to 9. By subtracting the second from the rst

we see that
9A 6 B¥F[(9)]TJI/F19 11.9552 Tiio67d [(n)m



3. Draw the base of the triangle a®\B . The base,AB, is made up of 3 segments, y and

z. The middle, y, is an edge of one of the inner triangles while the outer two are equal
length to sides of the two other inner triangles, as they are sides of parallelograms
which are each opposite an inner triangle. All inner triangles are similar to each other,
and since their areas are in ratio 12 : 27 : 75 or rather 4 : 9 : 25 then their sides are
in ratio 2 : 3 : 5. Inlcuding the larger triangle in these sides ratios all 4 triangles have
their sides in ratio 2 : 3: 5: 10, and so their areas are 4 : 9 : 25: 100. So if the inner
triangles have area 12,27 and 75 the larger triangle has area 300.

4. First note that we can buy exactly 10 = 5+ 5 donuts. Now if gure out the 9 ways



where we have used,.; = a, + a, 1 in the rst line and rearranged a, =
a, 1ta, 2togeta, a, 1= a, 2



Senior Questions

1. (a) Using the rule for addition
[A+ Blj =[Al; +[Blj =[Blj +[Alj =[B + Al;:
(b) Similarly

[A+(B+C)]ly =[A]; +[B+C]y =[Al; +[B]; +[C]J; = [A+BJj +[C]; =[(A+B)+C];:

2. (a) Using the rule for matrix multiplication

x
[Ali [BCx;
k=1
KX
= [Alik [BI[C]y
k=1 I1=1
X
= [ABJi[C];
=1

= [(AB)C];

[A(BC)];

(b) Similarly

X
[Ali [Bj
k=1

[AB J;

and

X
[B i [Alyj
k=1

[BA];

but since BJik does not necessarily equaBly; the two above are not equal. Take

for example
11 10 1 1+1 1 1 0+1 O 20
00 10 0O 1+0 1 0 0+0 O 00
while
10 11 1 140 01 1+0 O 11
10 00 1 140 01 1+0 O 11
3. Looking at the commutation equation for mulitplication above, let's letB = |. We
need
X
[Alic[l ] = Ajj
k=1



and

X
[k [Alg = Ay
k=1
If we have every entry ofl equal to zero, exceptl]; =1 for i = 1;:::;n we can see
that the above two are satis ed, so
(0 1 6]
18]
| . o= 1
W=y 02
or o 1
1 0 0
0O 1 O 0
| = B: 0
0 0 1

works. Is this the only one? Suppose there is another ohgewhich works as well, then

I



