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Middle Division: Problems 2

M1. A man is walking his dog on the lead towards home at a constant speed of 3 m.p.h. When they are
1.5 miles from home, the man lets the dog off the lead. The dog immediately runs towards home at a
constant speed of 5 m.p.h.  When the dog reaches the house, it turns round and runs back to the man
at the same speed.  When it reaches the man, it turns back for the house. This is repeated until the
man reaches the house and lets the dog in. How many miles does the dog run from being let off the
lead to being let into the house?

M2. The nine points   lie
equally spaced round the circumference of a circle, as
shown in the diagram. Find the number of distinct
triangles whose vertices belong to the set

 so that the centre of the
circle lies in the interior of each triangle.

P, Q, R, S, T , U , V , W , X

{P, Q, R, S, T , U , V , W , X}
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M3. A knight brought back from his travels a luxurious circular carpet with diameter 6 yards and a lot of
silk fabric. He decided to construct a circular marquee and invite some friends for cocktails. He used
the carpet to cover the entire floor area of the marquee. The walls of the marquee, which formed a
cylinder, were 3 yards high. The roof was a hemisphere which fitted snugly on top of the cylinder
and both of these were made of a single layer of silk. 
The knight knew that he had paid ten thousand shekels for the carpet and that, per square yard, the
silk cost half as much as the carpet.
What was the total cost of the carpet and silk fabric used to construct the marquee, and why?
(Consider only the cost of the material actually used in the construction.)

M4. Two towns Aberose and Meldeen are 168 miles apart. Trains leave Aberose for Meldeen and
Meldeen for Aberose at noon. The trains travel at a constant speed and pass each other at 1:52pm.
The first train reaches Meldeen a half hour before the other train reaches Aberose. Find the speed of
each train.

SEE OVER FOR QUESTION M5.
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 is a trapezium with parallel sides  and . Also,  is perpendicular to  and to .  The
line  is parallel to  and divides the trapezium into two regions of equal area.  , 
and .

ABCD AB DC AD AB DC
PQ AB AB = x DC = y
PQ = r

Prove that .x2 + y2 = 2r2

 END OF PROBLEM SET 2

CLOSING DATE FOR RECEIPT OF SOLUTIONS :

24 February 2023

For more practice on past papers visit: 
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