The Town Picnic – Solution

Answer  

900 people, 100 wagons.

Solution

Let the number of  people be p.

Let the number of wagons at the start be w.

The number of people in each wagon = p/w            that is; p divided by w.

On the way 10 wagons broke down and all the remaining wagons had exactly one extra passenger. The remaining wagons carry p people in  total.

Number of wagons now = (w-10)

Number  of people in each wagon now = (p/w + 1)

Number of people = p

But number of people is also given by (w – 10)(p/w + 1)

That is : (number of wagons) x (number of people in each wagon)

Therefore:                                             p = (w – 10) (p/w + 1)                   Equation 1   

After the picnic it is found that a further 15 wagons have broken down. The remaining wagons now have exactly 3 extra passengers compared to when they set out in the morning.

Number of wagons now = (w – 25)

Number of people in each wagon now = (p/w + 3)

Therefore:                                             p = (w - 25) (p/w + 3)                    Equation 2

to solve the puzzle Equations 1 and 2 have to be solved simultaneously.

                                                             p = (w – 10) (p/w + 1)                    Equation 1

Multiply out the brackets                     p = p + w – 10p/w – 10 

Subtract p from both sides                   0 = w – 10p/w – 10 

Multiply both sides by w                   0 = w2 – 10p – 10w                          Equation 3

                                                            p = (w – 25) ( p/w + 3)                    Equation 2

Miultiply out the brackets                  p = p + 3w – 25p/w – 75 

Subtract p from both sides                 0 = 3w – 25p/w – 75 

multiply both sides by w                   0 = 3w2 – 25p – 75w                        Equation 4

                                                           0 = w2   – 10p – 10w                          Equation 3

                                                           0 = 3w2 – 25p – 75w                         Equation 4

Multiply equation 3 by 5/2 ( that is, by two and a half)

                                                           0 = 5w2/2 – 25p – 25w                     Equation 5

                                                           0 = 3w2 – 25p – 75w                        Equation 4

Subtract equation 5 from equation 4

                                                          0 = w2/2 – 50w 

Factorise                                           0 = w ( w/2 – 50) 

either w = 0, or w/2 – 50 = 0. Since we know the number of wagons is not zero,

                                                w = 0 is not a valid solution in this case.

                              Therefore:        w/2 – 50 = 0

Add 50 to both sides                             w/2 = 50

Multiply both sides by 2                         w = 100 wagons

Use w = 100 to find p, by substituting for w into equation 3.

                                                                 0 = w2 – 10p – 10w                    Equation 3

substitite for w in equation 3                   0 = 1002   - 10p – (10x100)

                                                                 0 = 10 000 – 10p – 1000

                                                                 0 = 9 000 – 10p 

Subtract 10p from both sides               10p = 9 000

Divide both sides by 10                           p = 900 people

