This is the question that Nrich asked us;
Can you deduce which event each graph represents?

Here are some questions to consider, which may help you to make sense of the graphs:
 
Can you determine what the units might be on the vertical axis for each graph?
Why do some graphs show a decreasing trend and some an increasing trend?  
Are there any unusual features on any of the graphs? Can you think of a plausible explanation for them? 

When doing the question, we had to ask ourselves several sub-questions, for example, the gaps on certain scatter graphs where there were no results recorded, why there weren’t any results recorded before or after some of the recorded results, and the anomalies presented in the scatter graphs.

Generally, we’ve noted that graphs that present negative correlation were always associated with track events, and the ones with positive correlation were field events. There were graphs that showed no correlation, so we then put all those graphs in a separate section - dividing the ten graphs into three sections;

Track events (negative correlation);

· Graph one

· Graph three

· Graph eight

· Graph nine

· Graph ten

Field events (positive correlation);

· Graph two

· Graph four

· Graph six

Unknown events (no correlation);

· Graph five

· Graph seven

We looked at the units portrayed in the y-axis of the scatter graphs and thought of possible events that suited the units involved, we also researched the Olympic records for the events we thought the graph displayed , to determine whether the results suited the particular event.

Graph one – track event
· Event – 100m 

· Gender - male
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Units – seconds
Based on the units shown on the y axis, we deduced that the event was 100meters. However, to confirm our deduction, we researched records of both men and women’s 100m Olympic results, and discovered that Usain Bolt had a 100m time of 9.69 seconds recorded in the Beijing Olympics in 2008. As you can see, the event then coincides, with the figures and plot points shown in graph one (to the right of the page) Another interesting feature of the graph is that during the time from 1940 – 1960, the graph had no results recorded, our group believe that this is due to world war two that occurred in the year 1939.
Graph two
· Event – long jump

· Gender – male

· Units – meters
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The units on the y axis suggested that the field event was a jump event, as throw events display larger numbers. We deduced that the event was long jump, and researched for men and women’s long jump records that proved our deduction. We found out that an individual called Bob Beamon had won long jump in 1968 with a standing record of 8.90m – he bettered the results approximately 55cm (when the past records were usually bettered by 6cm), and the record was never beaten until 1991, Mike Powell’s 8.95 jump during the world championship in Tokyo, however, the event was not an Olympic event, and thus was not recorded into the Olympic records, which is the reason why there were no results recorded after Beamon’s jump. There is a gap during 1940-1960, for the same reasons – due to world war two. 
Graph three

· Event – 1500 meters

· Gender – female

· Units – minutes
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There were only three results recorded for this scatter graph that portrayed a track event. From the units in the y-axis, we deduced that the track event would be long distanced. Women did not participate in long distanced running back in the olden days, as they were bearing babies – which then coincide with the scatter graph, as there were no results recorded before 1972. Due to this reason, we researched for long-distanced events that started during the 1970s. We discovered that women first started participating in the Olympics 1500m in 1972 – the last record was by Paula Ivan that ran the 1500m in a time of 3:53:96, there were no longer any results recorded after her time, and our group thinks that it is because no one has beaten the record.
Graph four

· Event – High jump

· Gender – male
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Units – meters

We deduced that the graph could only display a jump event, as throw events are usually associated with larger numbers (basing it on the y-axis). Our group took a guess towards high jump, as graph two had already shown long jump – which excluded long jump as a possible event. We researched that Charles Austin was the last person to leave a result of 2.39m onto the Olympic records in 1996. From then on, no one has beaten the record – which is why no results were recorded after his record. We noted that the gap during 1940 -1950s in this graph was also due to world war two. 
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Graph five

· Event – Javelin

· Gender – male

· Units – meters

Our group decided that this graph was a field event – according to the numbers in the y-axis. We thought this because track events usually record times using minutes, if the amount of seconds exceeds 60.  As the units would then be meters, we decided that it excluded jump events, as jump events aren’t associated with such large numbers - in the y-axis.  We thought that the most likely throw event would be javelin, as it’s feasible for a person to throw a length of 50m onwards; however, we researched facts that suggested our decision was true. The last result recorded on the graph was by Andreas Thorkildsen in 2008 – which is clearly shown in the graph. Although Thorkildsen’s result was shown on the graph, we still had to ask ourselves sub questions like why there were results recorded after the graph’s longest javelin throw during the 1970s. The decrease in javelin throw lengths was due to the fact that the javelin’s features had been modified during 1984 – where the javelin was redesigned so that the centre of gravity was moved 4cm forward – the javelin thus had a had an increased downward pitching moment, and throw lengths were reduced to approximately 10%. The reason why the javelin had been modified was because of Uwe Hohn’s potentially dangerous world record of 104.80m in the same year – 1984.
Graph six
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Event – High jump

· Gender – female

· Units - meters
Firstly, we deduced that this graph was women’s high jump because the units on the y-axis were similar to the men’s high jump (graph four). Subsequently, the gender had to be women’s as graph four was already representing the men’s. However, what made the graph peculiar was that the last record for the Olympics female high jump was broken by Yelena Slesarenko, but it wasn’t displayed on the graph. Some data that proved to be correct though, was that female’s high jump was introduced in 1928 – which is shown on the graph. 
Our group was unable to find out why Yelena Slesarenko’s result wasn’t recorded onto the graph, so if anyone finds out why, please share it with us. 
[image: image7.png]Graph.jpg (JPEG Image, 568x441

Ele Edt View Hgtory Bookmerks Toos Help

- C &Y (= http:/jnrich.maths.org/contentfd/7489/Graph?.ipg w - |Q-

(53] Most Visted @) Gettng Started (5] Latest Headines [E] Facebook [I5) Brosing Photograph... 4 FermVile on Facebook.
MAVG - [Q - [sarsh Orions || Esearch| | (¢ PogeStatis ]| EY News - |17 - (TEmal - & 31c- B -

& mchmaths.org :M...| | | — Graph8 pg (PEGIM.... | | — Graph9pg (PEGIM..| | | — Graphi0jpg (PEGL. || | — Grophe.pg (PEGIm... | | — Graphv.ipg (PeG... 8 | + | -

9000

8800

8600 =

8400

8200

8000

7800
1900 1920 1940 1960 1980 2000 2020




Graph seven

· Event – Decathlon
· Gender – male

· Units – Points

The graph shows no correlation, and the units on the y-axis are too big for times, or lengths – so our group deduced that it had to be some sort of scoring or point system – the decathlon.  However, we wondered why the points would decrease and increase, instead of positive correlation, this was because the point system was changed – which is the reason why the graph has an absence of correlation. They changed the point system so that there was fair rating - refer to Premises for fair rating in this document - http://www.decathlon2000.com/upload/file/pdf/Redefining-the-decathlon-scoring-method.pdf
Graph eight

· Event – 10,000m.
· Gender – women
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Units – minutes.
Firstly, we deduced that it was probably a long distance women event, as women did not participate in the olden days, as they were bearing babies. Secondly, we had to ask ourselves, what event did not contain any results until the 1980s. We researched and found out that the women 10,000m was introduced in the Olympics in the year 1988. The last person to leave a result on the Olympic records was Tirunesh Dibaba with a time of 29:54.66. She achieved this time in the 2008 Beijing Olympics. 
Graph nine

· Event – 4 x 100m relay

· Gender – male

· Units – seconds
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Based on the units in the y-axis, we thought that the graph represented the 400m sprint; however, we researched some records that proved that our first deduction was wrong. We weren’t sure whether the gender was male or female, so we checked both gender’s 400m records – and found out that the fastest male 400m time was 43.49 – which did not coincide with the graph. The female’s 400m time record was 48.25 – which also did not coincide with our graph. The numbers on the y-axis were too small to portray the 100m/200m dash, so we then opted for a team event – the 4x100m relay. 

We then decided that the 4x100m men’s relay was the event shown as records displayed a time of 37.10 seconds, achieved in the 2008 olympics – which was clearly displayed on the graph.
Graph ten

· Event – 100m 

· Gender – female
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Units - seconds
Concluding that the graph represented a track event, we deduced that the graph portrayed women’s 100m (because of the small units in the y-axis) as there was another graph already representing the men’s 100m. We checked to make sure – the last record on the graph was by Florence Griffith-Joyner with a time of 10.62 seconds in the year 1988. Looking at the patterns on the graph, we could see that Florence’s time portrayed a big gap from the previous record by approximately 0.4 seconds. However, there had been no drug testing at the time of Florence’s Olympic meet, and many suggest that she had taken drugs to boost her speed and strength – which may be the reason why she was the first athlete to win 4 medals at an Olympic meet. 

Florence’s anomaly suggests that she had taken drugs as her time was shockingly faster than the previous record-breakers. What made it suspicious was that Florence passed away when was 38 years old, although the coroner has claimed that her death was suffocation during a severe epileptic seizure, there was not enough urine in Florence’s bladder to specifically test whether she had taken steroids, and the test could not be accurately performed on other biological samples. Therefore, we will never know whether Florence’s 100m time had been associated with the assistance of drugs.
These deductions and analysis of graphs are to answer the Nrich solution (refer to the first page for the question)  - on the ten graphs portraying records of the Olympics. All Olympic records were ontained from http://www.olympic.org/medallists-results. This solution was completed by Serene Au, assisted by Kyoung Rae Kim, Tasuku Noguchi and Yi Jer Loh from Garden Internation School, Malaysia.
