
Week Sixty Problems and Solutions 
 
Question 1. 
 
On January 1, 2000, there were 175,000 tons of trash in a landfill that had an original capacity 
of 325,000 tons. Each year since then, the amount of trash in the landfill increased by 7500 
tons. How many years after January 1, 2000, will the landfill be at capacity? 
 
Solution 
 
On January 1, 2000, the landfill had 325,000 – 175,000 = 150,000 tons of remaining capacity 
which will be used up in 150,000 / 7500 = 20 years. 
 
 
Question 2. 
 
The square of a non-zero number is three times as large as its cube. What is it? 
 
Solution  
 
Let the number be n, then, n x n = 3 x n x n x n, i.e., 3n = 1 and n = 1/3    
 

Question 3. 

The shape shown below consists of two equal semicircles on top of a larger semicircle. 

 

The straight line runs through the point at which the two smaller semicircles meet. 

Which is the longer part of the shape’s perimeter – that above the line or that below the line, or 
are they equal? 

 
Solution 
 
Let the line lie at an angle of α radians (0 ≤ α ≤ π/2) to the horizontal and let the diameter of 
each smaller semicircle, and hence the radius of the larger semicircle, be d. 



 

If α = π/2 (so the line is vertical), the two parts of the perimeter are mirror images and hence 
equal in length. 

If α is 0, the part of the perimeter below the line would have length πd and the part above the 
line would be 2 x πd/2 = πd so again the two parts would have equal length. 

If 0 < α < π/2, consider the top-right semicircle labelled as shown, where C is the centre. 

 

As AC and CD are radii of the semicircle, angle ADC equals angle CAD.  This means angle 
ACD is π - 2α and so angle BCD is 2α.  The length of the arc BD is therefore (2α/π) times the 
perimeter of the semicircle, or 

(2α/π) x πd/2 = αd 

Similarly, the length of the arc below the horizontal on the opposite side (see below) 

 

equals (α/π) x πd = αd. 

The two parts of the perimeter are therefore of equal length, whatever the angle of the line. 
 
Question 4. 
 
A greengrocer buys a box of oranges.  On each layer, the oranges are arranged in rows and 

columns.  The number of rows, columns and layers are all different and are all greater than 1.  

There are less than 200 oranges in the box.   

He displays the oranges in a triangular shape on his counter with each row of the triangle 

containing one less orange than in the previous row.  To complete the base of the triangle, he 

uses two columns of oranges from one layer in the box.  If he uses all the oranges in the box to 

complete the triangle, how many oranges did he buy? 

Solution 



 
The number of oranges in a triangular display with n oranges in the base of the triangle is 
1

2
𝑛(𝑛 + 1).  If the box contains r rows, c columns and l layers, the number of oranges in each 

column of a layer = r so 𝑛 = 2𝑟 and the number of oranges in the display is 𝑟(2𝑟 + 1).  As the 

number of oranges in the box is 𝑟𝑐𝑙, 𝑐𝑙 = 2𝑟 + 1.  As the box contains less than 200 oranges, 

𝑟 < 10.  If r  = 1, 2, 3, 5, 6, 8 or 9, 2r + 1 is a prime number so cannot be factorised into c and l.   

If r = 4, 2r + 1 = 9 so cl = 9.  As the number of columns cannot be the same as the number of 

layers and as there at least two columns and two layers, this is not a solution.  The only solution 

is r = 7 and cl = 15 giving 105 oranges in a triangular display with 14 oranges at the base. 

 

 

 
 


