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Insight problems

In chapter 12 of Smart Thinking I emphasised the importance of asymmetries, the unusual differences and contrasts, which are often the source of the most surprising insights. These are created by changing the way we normally think about things. In this chapter we learned four different strategies that we can use to do this. Each one shows us how we can approach our structures differently and, in the process, create these asymmetries to solve the most difficult problems. 

They can also be the source of solutions to insight or lateral thinking problems in psychometric tests. As I explained in the chapter, this type of problem comes in three forms: spatial, verbal and mathematical. But they are all tackled in the same way. As we discovered in chapter 6, the key is to look at them differently, so we can see alternative interpretations of the problem beyond our normal expectations. On pages 202-4 of Smart Thinking I included four examples of this type of question. You can find answers to these below, followed by more problems that you can use to develop your skills.

The first thing to do is to lay out all the information you are given in a clear structured representation. We often find this sort of problem difficult because we fail to do this and, instead, follow our intuitions. Once you have a clear representation, search for asymmetries: contrasts and different ways of looking at it that will point to the answer. The best way to develop your skills to create clear representations is to tackle verbal reasoning problems, like those we worked on in previous chapters, for example ‘The Engagement Party’, ‘A Murder Case’ and ‘The Professionals’. The first four of the following problems are of that type, followed by insight problems.  
Verbal reasoning problems

Question 1:

Buses 1, 2 and 3 make one trip each day, and they are the only ones that riders A, B, C, D, E, F, and G take to work.

Neither E nor G takes bus 1 on a day when B does.
G does not take bus 2 on a day when D does.
When A and F take the same bus, it is always bus 3.
C always takes bus 3.

Traveling together to work, B, C, and G could take which of the same buses on a given day?
(A) 1 only
(B) 2 only
(C) 3 only
(D) 2 and 3 only
(E) 1, 2, and 3

Answer:

The correct answer is (C).

This question is a good example of the importance of clear, structured representation of all the information that you have been given. The first thing to do is lay out all the information you are given in a matrix with A to G as columns and 1 to 3 as rows. From this you can see clearly what is possible:

Bus 1: If B, then no E or G
Bus 2: If D, then no G
Bus 3: C always
Bus 3: When A and F take the same bus.

Question 2:

Now do the same with this question: lay out all the information in a clear representation using a matrix. Then draw the inferences from what you have been told.

Joan, Caroline, Michael and Julia are friends from university. They are determined to stay in touch so they meet every week in a local pub. Each of them has entered a different profession since leaving university: one is a lawyer, one a physiotherapist, one a journalist and the other an accountant. Caroline tells the lawyer that Joan is at the bar ordering the drinks. Julia takes the seat that faces the accountant and is next to the journalist. The accountant wonders why Michael has always worn the same sort of clothes ever since they first met at university. 

What is each person’s profession?

Answer:

As Caroline talks to the lawyer about Joan, neither Caroline nor Joan can be the lawyer, so we can put crosses in the appropriate boxes alongside the names of Joan and Caroline. As Julia takes the seat opposite the accountant and next to the journalist, she can be neither the accountant nor the journalist, so we can enter crosses here too. The accountant wonders why Michael has always worn the same sort of clothes, which means that Michael is not the accountant, so we can enter another cross here. As the accountant and the journalist are both sitting and Joan is at the bar, she clearly is neither one of these, so she must be the physiotherapist. This means that we can now put crosses in those two squares, which leaves only one profession for Caroline: the accountant. Now we can put crosses in the other squares alongside Caroline’s name, leaving Michael with just one square remaining – the journalist – which leaves just one profession for Julia: the lawyer.  

Joan is the physiotherapist
Caroline is the accountant
Michael is the Journalist
Julia is the lawyer

Question 3:

Four friends are competing at an athletics meeting: David, Jeremy, Clive and Stuart. They represent different clubs: North AC, South AC, East AC and West AC, but not necessarily in that order. 

1. Clive can run faster than the competitor representing North AC, but he 
          hasn’t got as much stamina as the competitor representing East AC.
2. Stuart has less stamina than the competitor representing North AC, but is 
          slower than the competitor representing South AC.
3. David is faster than both Clive and the competitor representing West AC, 
          but doesn’t have as much stamina as the competitor representing North 
          AC.

What club does each of the friends represent?
  
Answer:

Using a similar matrix lay out all the information you are given and then draw the inferences from what you have been told.

From 1 we can infer that Clive does not represent North or East, so he must represent South or West. Similarly, from 2 we can infer that Stuart doesn’t represent North or South, so he must represent East or West. And from 3 we can infer that David doesn’t represent West or North. In all of these boxes we can put crosses alongside the competitors’ names. This shows that Jeremy must be the competitor representing North, so we can put crosses in the boxes alongside Jeremy’s name representing South, East and West.

We can also infer from 3 that since David is faster than both Clive and the competitor representing West, Clive cannot represent West, so he must represent South. Consequently, we can now enter a cross in the box representing West alongside Clive’s name. From this we can see, by elimination, that Stuart must represent West, which leaves David representing East. 

David represents East AC
Jeremy represents North AC
Clive represents South AC
Stuart represents West AC

Question 4:

Although the following question is simpler than those above, it still needs to be treated with respect. To avoid mistakes that come from following our intuition and jumping to conclusions, you will still need a matrix and you will still need to draw out each inference thoughtfully.

Three friends, James, Colin and Peter, haven’t seen each other for many years. They make contact and decide to meet up in a pub for a drink. After an hour or so of reminiscing, the conversation almost inevitably gets around to sports. For three friends who have so much in common they are surprised to find that they each have a different favourite sport out of tennis, golf and football. James just detests football, while Colin cannot bear football and tennis. What are the favourite sports of each of the friends?

Answer:

As Colin cannot bear football and tennis, his favourite sport must be golf. Similarly, as James and Colin both dislike football, it must be Peter’s favourite sport, which only leaves tennis as James’s favourite sport.

James’s favourite sport is tennis
Colin’s favourite sport is golf
Peter’s favourite sport is football


Insight problems

Question 5:

To answer the following well-known problem you will find it helpful to use the second strategy – approach it from a different direction.  

Two trains are on the same track 100 km apart heading towards one another, each at a speed of 50 km/h. A fly, starting out at the front of one train, flies towards the other at a speed of 75 km/h. Upon reaching the other train, the fly turns around and continues towards the first train. How many kilometres does the fly travel before getting squashed in the collision of the two trains?

Answer:

There are two ways of calculating the answer to this problem. You can, of course, calculate the distance the fly covers on each of his trips between the two trains and then add up the sum. But the simplest answer is to approach it from a different direction and think not about the fly, but the trains. They will meet in exactly an hour after they start, so the fly will be flying for an hour, which means that he will fly 75 km. 

Question 6:

The best way of finding the answer to this problem is to represent it as an algebraic equation. Then you will have two contrasting representations of the same thing on either side of the equals sign. This will give you asymmetries: two ways of looking at the same thing that you can begin to manipulate and adapt to find the answer.

Barbara is half as old as Clive was when Clive was five years older than Barbara is now. How old is Barbara now? 

Answer:

If you translate the words ‘Clive was five years older than Barbara is now’, you get C = 5 + B. Now, if you translate the rest of it, ‘Barbara is half as old as Clive was’, becomes B = ⅟2C.

Now we can begin to adapt these representations. The obviously thing to do is to substitute for C, which will give us an equation with just one unknown: B.
  
B = ⅟2(5 + B)
2B = 5 + B
2B – B = 5
B = 5
            
So, Barbara is 5 years old.  

Question 7:

Take a pencil and connect the following nine circles with only four lines without retracing a line or removing your pencil from the paper.

O          O          O

O          O          O   

O          O          O
   
Answer:

O          O          O

O          O          O   

O          O          O



Question 8:

Helen and Susan were born on the same day of the same month of the same year to the same mother and same father, yet they are not twins. How is this possible? 

 Answer:

They are triplets.

Question 9:

There are ten bags, each containing ten gold coins, all of which look identical. In nine of the bags each coin is 16 ounces, but in one of the bags the coins are actually 17 ounces each.  How is it possible, in a single weighing on an accurate weighing scale, to determine which bag contains the 17-ounce coins?

Answer:

Number each bag one to ten. Take one coin out of the first bag, two out of the second, three out of the third and so on. You will then have 55 coins, which you weigh. This should come to 880 ounces. However, the coins weighing 17 ounces will increase the weight by one ounce for each coin. Therefore, the number of ounces above 880 will indicate the bag containing the heavy coins. For example, if the total weight of the coins is 889 ounces, then the ninth bag will be the one containing the heavy coins. 

Question 10:

I am five times as old as my brother. In a year’s time I will be four times as old as him. In three years time I will be three times as old as him. How old are we? 

Answer:

Like many of these questions, finding the answer depends upon representing the problem clearly. If we start by representing my brother’s age as ‘x’, in the first statement my age is ‘5x’. This means that in one year’s time my brother will be ‘x + 1’ and I will be ‘5x + 1’. From this we can develop the following equation:

5x + 1 = 4(x + 1)
5x + 1 = 4x + 4
    5x + 1 – 4x = 4
  x + 1 = 4
        x = 4 –1
        x = 3  

This means that my brother is 3 and I am 15.

Question 11:

You want to get to a small island at the centre of square-shaped pond. The island is 20 feet from each of the edges of the pond. You have two planks each 17 feet long. How can you get across to it?  

Answer:

You place one of the planks across one of the corners of the pond. This reduces the distance from the plank to the island, so that, if you then place one end of the other plank on the middle of the first plank and the other end on the island, you can walk across. 

Question 12:

A doctor’s son’s father was not a doctor. How is this possible? 

Answer:

The doctor was the boy’s mother.

Question 13:

A 14 year old boy asks his grandfather how old he is. His grandfather tells him to work it out for himself: ‘In 8 years time I will be twice as old as I was 30 years ago.’ How old is he?

Answer:

The key to this sort of question is to make a simple algebraic equation out of the information we have been given. For those who like to explain that they are not good at maths, it’s a lot simpler than it might appear. Take each element of the sentence and convert it into numbers either side of an equals sign. First, let’s call his present age ‘x’. The phrase ‘In 8 years time’ therefore converts to ‘x + 8’. The phrase ‘will be’ is equivalent to an equals sign and the phrase ‘twice as old as I was 30 years ago’ translates into ‘(x - 30) x 2. So now we have the following simple equation to solve: 

x + 8 = (x – 30) x 2
x + 8 = 2x – 60 
    x + 8 + 60 = 2x
          x + 68 = 2x
    68 =  2x – x 
    68 = x

So, his grandfather is 68.

Question 14:

After a lorry driver had run up serious debts at a casino, the casino owner offered to cancel them, if he would agree to bring in drugs from abroad. Although the driver agreed to the deal, he was keen to end it as soon as he could. After a few trips, he went to the owner and told him that he didn’t want to continue. However, the owner refused to end the deal, pointing out that he now had evidence that would convict the driver of drug trafficking. Nevertheless, the driver was adamant that he would not bring in any more drugs, so the owner eventually offered him a new deal: he would cancel the debt and destroy the evidence, in return for his beautiful daughter. 

The man and his daughter were appalled by the idea, so the casino owner offered to let luck decide. He would take two chips from a bowl containing red and white chips and put them in a bag. The girl would then take one out: if it were red she would marry him, if it were white she wouldn’t. In either case, the debt would be cancelled and the evidence destroyed. If she refused, the debt would stand and her father would go to jail. They reluctantly agreed, so the casino owner picked up two chips from the bowl and put them into a bag. However, the girl noticed that he picked up two red chips. Then he asked her to pick one out.

What would you advise her to do? If she refuses to take part and accuses the casino owner of cheating, her father would go to jail. She could take one out and sacrifice herself for her father’s freedom, but that doesn’t help a lot.
   
Answer:

She decided to look at the problem differently and reverse the order of things: rather than look at the chip she was about to take she concentrated on the one that would remain. She took one out, but deliberately fumbled it and allowed it to fall back into the bowl, where it was lost among the other chips. She apologised and said, ‘never mind we can see what colour it was by looking at the one left in the bag.’ Of course, this chip was red, so it was assumed the other was white. Since the casino owner could not admit his dishonesty, he had to accept it. [endnoteRef:1]1 [1: 1 Adapted from Edward de Bono’s example in The Use of Lateral Thinking (Harmondsworth: Penguin, 1971), pp. 9-11.
] 


Question 15:

You are the organiser of a knockout tennis tournament. One of your responsibilities is to organise a timetable of matches. There are 238 entrants. How many matches will you have to timetable?

Answer:

 Our intuitive response is to count up the number of winners from each round until the final. But there is a much simpler method: reverse the way you approach the problem. Rather than think about the winners of each round, think of the losers. How many people will have to lose until you have the winner of the tournament? Of course, as there is only one winner, there must be 237 losers, one for each match. 

So, there will be 237 matches.

Question 16:

What is the sum of the first 99 consecutive numbers? In other words, what is the total of 1 + 2 + 3 + 4 + 5 + ....... + 99?

Answer:

4,950

You could have reached this answer, of course, by adding up the numbers from 1 to 99, but this would have been longwinded and tiresome, so there must be a shorter way of doing this. 

First, write the numbers as we have above (1 + 2 + 3 + 4 + 5 + ....... + 99) and let’s call this total ‘N’. Then along the top of them do the same in reverse (99 + 98 + 97 + 96 + 95 + ...... + 1), which also equals ‘N’. 

99  + 98 + 97 + 96 + 95 + ...... + 1    =    N
  1  +  2 +   3  +  4  +  5 + ....... + 99  =    N
                       100+100+100+100+100+ ......  +100  =  2N

If you were then to add the top number to the bottom number, you would end up with 100 + 100 + 100 + 100 + 100 .... (99 times), which would equal ‘2N’. As you can see, 2N equals 99 x 100. So N, the number we want, must equal half of that, in other words, 50 x 99, which is 4,950.






