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Junior Division 2017-2018 Round 1 Solutions

In our local town we still have a grocer, newsagent, butcher and baker and they have shoj
each other. They are all members of the local golf club and their names are Alan, Bill, Coli
David (not, perhaps, in this order).

Colin and David shave themselves whereas the baker prefers to go to the barber’s across
David and Alan often play golf with the newsagent and the baker. David's shop is next to t
butcher’s.

One of the men has a beard. What is his occupation?

Solution - one of many variations

‘Colin and David shave themselves whereas the baker prefers to go to the barber's across
Neither Colin nor David is the baker.

‘David and Alan often play golf with the newsagent and the baker.” David and Alan are not
newsagent or baker.

Bill must be the baker and Colin must be the newsagent.

‘David’s shop is next to the butcher’s.” David cannot be the butcher so he must be the gro
leaving Alan as the butcher.

The man with the beard is the butcher.

Jonas travels 26 miles in 3 hours, partly on foot and partly by bike. He walks at 4 mph ar
at 12mph. For what length of time does Jonas walk? How far does he cycle?

Solution 1
Let Jonas walk miles and so he cyclg¢g6 — x) miles.
% * 2612 - =3
33X +26-x = 36
2x = 10
X =5

So Jonas walks 5 miles in 1 hour 15 minutes and cycles 21 miles in 1 hour 45 minutes.

Solution 2
Let Jonas walk hours and so he cyclé€3 — t) hours.

4 +12(3-1) = 26
4t + 36 - 12 = 26
36 — 26 = 8t

8t=10:>t=1}
4

So Jonas walks for 1 hour 15 minutes and covers 5 miles and cycles for 1 hour 45 minut
covers 21 miles.
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In the diagramAB = BC = AD B
andZBAD = 2(°.

Find £CBD.
A D C
Solution
ZBCA = ZBAC = 20° (base angle of isosceles triangRC)
ZABC = 180 - 2 x 20° = 140¢ (third angle in triangl&BC)
ZABD = ZADB (base angles of isosceles triangRb)
ZABD + ZADB = 180 - ZBAD (angle sum of triangléBD)

HenceZABD = 8(C°.
So«CBD = ZABC - ZABD = 60°.
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One third of this distance §é

So the first unknown fraction é + E = 2 + E = 1—4 = 1
4 126 536 186 36 18
and the second unknown fractionds + — = —.
19 5 24 2 % 36 3
(Check:—= + — = — = = asrequired.)
36 36 36 3

The value of 50! is the product of all the whole numbers from 1 to 50 inclusive, i.e.

B0 = 1x2x3x4x ... x49x 50
Find how many times 2 will divide 50!.

Solution

There are 25 even numbers which are less than or equal to 50 so 25 factors are divis
12 of these factors are divisible by 4 so divisible by a second factor of 2

6 of these factors are divisible by 8 so divisible by a third factor of 2

3 of these factors are divisible by 16 so divisible by a fourth factor of 2

Finally, 1 of these factors is divisible by 32 so divisible by a fifth factor of 2

There are no factors are divisible by 64 or more.

So 2 will divide 50125 + 12 + 6 + 3 + 1 = 47times.



