
Problems and solutions 

Week Forty-six 
 
Question 1. 
 
The number of states that joined the United States up to 1849 is twice the number of 
states that joined between 1850 and 1900. If there were 45 states in the United States 
in 1900, how many states were there in 1849?  
 
Solution   
 
Let s = total number of states in 1849. 
Then, s + s/2 = 45, 1.5s = 45 and so, the number of states in 1849, s = 30.  
             
 
Question 2. 
 
What are the next two numbers in the following mathematical sequence?  
 1, 12, 25, 42, 61, 84, 113,… 
 
Solution 
 
The differences between each pair are the prime numbers starting from 11.  The 
difference between 84 and 113 is the prime number 29.  The next prime numbers are 
31 and 37 and so 144 = 113 + 31 and 181 = 144 + 37 are the next two numbers in the 
sequence. 
 
 
 
Question 3. 
 
At a lunch stand, each hamburger has 50 more calories than each order of fries.  If 2 
hamburgers and 3 orders of fries have a total of 1700 calories, how many calories does 
a hamburger have? 
 
Solution 
 
Let h = calories per hamburger & f = calories per order of fries 
Then, h = f + 50 or f = h - 50 and 2h + 3f = 1700 
Substituting for f, 2h + 3(h – 50) = 1700 
2h + 3h – 150 = 1700 
5h = 1850 
So, the number of calories in a hamburger, h = 370 
 
 

 
  



Question 4. 
 
A new unused toilet roll has a diameter of 116 mm. The inner cardboard tube core has 
a diameter of 46mm. The toilet tissue itself has a nominal thickness of 0.25mm. 
What is the approximate length of the toilet tissue? [With thanks to u3a Tunbridge Wells 
Maths and Stats Group] 
 
Solution 
 
With an outer radius R = 58 mm and an inner radius r = 23 mm, the cross-sectional 
area of the toilet tissue is 𝜋(𝑅2 −  𝑟2) 𝑚𝑚2 
If the length of the toilet tissue is 𝐿 𝑚𝑚, then, with a thickness of 0.25mm, its cross-

sectional area is 0.25 𝐿 𝑚𝑚2  

Hence,  0.25 𝐿 = 𝜋(582 − 232) 
 𝐿 = 4𝜋 × 2835 = 35600 𝑚𝑚 (3 𝑠𝑖𝑔 𝑓𝑖𝑔)  
So, the toilet tissue has a length of about 35.6 metres. 
 
Do you have a problem and solution of your own creation that you could submit to the Maths 

Challenge? 


