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© The Maths of War  
 

Sample  Student Pack  
 

 
The tactical execution of the Schlieffen Plan was similar to a boxer throwing a right hook whilst keeping his 

midriff protected with his left hand.  Metz was the pivot and Paris the intended target.  The right hook started at 

Aachen just inside the German border. See Map 2.  Schlieffen worked out that he needed 800,000 soldiers to be 

used within the great swinging arc whilst at the same time leaving only 100,000 to guard Metz, (then a German 

city).  

 

It is 176 miles from Metz to Paris.  From the northern-most point where the Germans crossed into Belgium at the 

Aachen border the distance to Metz is 128 miles.  Assume Aachen is due north of Metz and Paris is due west. 

 

Units: Throughout this trip you will meet a mixture of units: miles and kilometres, kilograms and pounds, metres 

and yards. You should try and make sure that you can do simple conversions both ways 

 

Question 1:   How far would it have been from Aachen to Paris by the shortest route? Hint: Imagine a right angled 

triangle with Metz at the right angled vertex. 

 

Question 2:  Investigate the distance a German soldier might go in an arc (rather than a straight line) from Aachen 

to Paris. To find the actual distance that would be travelled along this arc would be quite difficult as the path is not 

truly circular (Metz/Paris is a greater distance than Metz/Aachen so there is not a constant radius). Simplify the 

model. Find the mean of the distances Metz/Aachen and Metz/Paris. Use this mean distance as a radius to calculate 

how far a soldier would go on the extreme right of the German Army from Aachen (north of Metz) to Paris (west 

of Metz). Hint: Draw a simple diagram. 

 

Question 3:  If the timetable to reach Paris was 42 days how many miles per day did the German army have to 

march at the outer edge of the sector?  Most soldiers were on foot (infantry) carrying all their own kit. 
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1917  Third Battle of Ypres: July 31st - November 10th   

 

The British launched an attack to relieve pressure on the mutinous French troops and thus divert German 

attention away from that vulnerable sector.  The objectives were: 

 

 i)  to capture the high ground around Ypres and thus ease the German stranglehold. 

 ii)  to push on to the vital German rail links at Roulers and disrupt their supply lines. 

 iii) to attack the U-Boat base at Zeebrugge. 

 iv) to push on toward Ghent thus driving a wedge into the German lines. 

 

The attack in the northern sector was preceded by a successful assault on Messines to the south begun on June 7th, 

1917.  On July 31st, Third Ypres officially began.  For over four months, in appalling conditions, thousands of 

British and Commonwealth troops attempted to conquer the high ground in the northern part of the Salient.  

Machine-gun fire, howitzer shells, short- and medium-range artillery, rifle fire and glutinous, cloying mud 

militated against the capture of the ridges and the village of Passchendaele.  When finally the crest of the ridge 

was reached, British and Commonwealth casualties totalled 320,000 men. 

 

1918  The German Offensive and Armistice: April 9th - November 11th   

 

On the Eastern Front, Russia ceased hostilities to concentrate on her own internal problems and the Italians had 

been defeated at Caporetto.  Germany turned her full attentions to the Western Front with the objective of one final 

"Big Push" in their "Spring Offensive" before American reinforcements turned the tide of war irrevocably against 

her.  General Plumer was forced to regroup tactically around Ypres, surrendering the dearly-won ground of the 

1917 battles.  German troops got to within two kilometres of Ypres.  Hellfire Corner, on the eastern outskirts of 

Ypres, was in German hands.  The British, their "backs to the wall", lost 82,040 men but the town of Ypres did 

not fall. 

 

Germany exhausts herself with this one last great campaign.  The German advance grinds to a halt by the end of 

May.  The Allies retaliate with their final efforts against an exhausted adversary.  As the Allied counter-attacks 

gather pace, Ludendorf views German reverses on August 8th, 1918 as "the blackest day of the German Army".  

With the growing fear of revolution in Germany, the Armistice is signed at the eleventh hour of the eleventh month 

and the war to end all wars is at a close............ for the next twenty years. 

 

Hint:  Only 1916 was a Leap Year and in calculating the lengths of battles count the first and the last days. Make 

sure that you know how many days there are in each month. 

 

Question 14:  How long did the First Battle of Ypres last?  Answer in number of days 

 

Question 15: How long did the Second Battle of Ypres last?  Answer in number of days. 

 

Question 16: How long did the Third Battle of Ypres last?  Answer in number of days. 

 

Question 17: How long did the Final Battle of Ypres last in 1918?  Answer in number of days. 

 

Question 18: Using the statistics given above in the account of the four ‘Battles of Ypres’ (you need to read 

carefully to select the correct information), what was the average Allied daily casualty rate for each of the four 

battles? The Allies were the French, the British (with the ‘Empire’ countries such as Canada, Australia, South 

Africa and India) and the Belgians.  

(Hint: the casualty rate would be measured in units of men per day and this should guide you on how to do the 

calculation) 
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Part 1: Travelling to the Battlefield 

 
When an army goes to war the process by which the soldiers, their ammunition, their food, shelter, medical 

supplies, tents are moved from one location to another is today called logistics.  In the First World War the term 

logistics hadn’t been invented and the units who carried out this work were the Army Service Corps and the Pioneer 

Corps.  Such is the importance of this chain of supply of everything that an army needs that the soldiers ‘at the 

front’ can only stay there if they are provisioned or supplied.  To illustrate the importance of the work of the 

‘suppliers’; if a fully fit group of soldiers fighting at ‘the front’ were left unsupplied for seven days they would be 

forced to surrender.  A simple lack of drinking water would be the main reason as dehydrated soldiers cannot fight.  

A lack of bullets would also be a serious problem. 

 

To demonstrate how maths features in logistical chains of supply and some of the problems facing the suppliers 

we are going to use a modern-day set of questions relating to your group’s movement to the battlefield.  Whilst 

the questions are ‘updated’ for your journey the application of mathematics remains the same. 

 

Transportation to Port of Embarkation 

 

Question 1.  Before departure, ask the driver the mileage of the coach and its month and year of manufacture. 

 

Mileage:................................  Month & Year:........................................ 

 

N.B. The mileage is likely to be exceedingly high; your coach will probably travel a million miles in its working 

life.  In the First World War the red London buses that took the troops to the battle fronts would have to work 

exceedingly hard covering many thousands of miles back and forth to Ypres.  They had an optimum mileage life-

expectancy after which their reliability became impaired.  Today the army has a replacement policy based upon 

the number of miles an engine has travelled and so monitoring such things as ‘mean yearly mileage’ was/is 

important.  If a red London bus broke down on the battlefield the consequences could be very serious. 

 

Calculate the mean yearly mileage (i.e. miles per year) of your transportation to ‘the front’. Answer:  

 

 

 

 

 

Questions 2 to 6 not supplied here 
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Part 2: The Battlefield of the Ypres Salient 

 
Hooge Crater & the Importance of the High Ground 

 

Question 7.  Look at Map 4 it shows a cross-section of the area around Ypres and the elevated hills that the 

Germans occupied.  It is easy to understand why a salient is a dangerous position to defend because the troops 

who hold the area can be fired upon from three sides. 

 

a)  Indicate by circling, which of the three directions is producing incoming fire and shelling for the Salient’s 

defenders. 

 

Northerly  Westerly  Easterly  Southerly 

 

Question 8.  (Hint: Remember that a three-figure bearing is measured clockwise from due north and remember 

that your protractor has two scales).  Using Map 5 match the following locations with their three figure bearing 

taken from the city of Ypres. (We are measuring bearings roughly from the location of the famous Ypres Cloth 

Hall – a large black dot on the map).  Allocate a bearing to a location. (Note: I might not have been quite as 

accurate as you) 

 

021°  072°  097°  065°  004°    

 

a)  Zonnebeke  (Point Z)..........    d)  Tyne Cot (Point T).......... 

 

b)  Langemark  (Point L)..........    e)  Hooge  (Point H)………… 

 

c)  Pilckem (Point P) .......... 

       

Using your protractor measure the three figure bearings as follows (Hint: be very clear in your mind about 

where you are measuring the bearing from or your soldiers will march the wrong way or your guns will fire 

onto your own side): 

 

f) from Pilckem to Langemark?  Answer........................ 

 

g) of Zonnebeke from Tyne Cot?  Answer....................... (Be very careful with this one) 

 

Advanced Skills   

 

(Hint: ‘Calculate’ implies ‘don’t measure with a protractor’) 

 

h) Calculate the bearing of Pilckem from Langemark from your answer above.  

 

j) Calculate the bearing of Tyne Cot from Zonnebeke from your answer above. 

 

This ‘advanced skill’ is an essential military calculation called ‘finding the back-bearing’ and is 

often used for finding your own position on the map very precisely when you are able to recognise the 

places near to you. The Artillery need to know the position of their own guns very accurately as they often 

bring shells down within 50 metres of their own soldiers, and sometimes closer, so errors (and they 

happened quite often) are fatal. 
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Questions 9 to 12 not supplied here 

 

 

 

Question 13: 90 soldiers were killed in an attack on Dochy Farm.  The causes of death varied. The results are 

given below. A mortar is a weapon (smaller than an artillery gun) that has quite a short range and throws an 

explosive shell high into the air so that it can drop into trenches and shellholes where soldiers may be sheltering. 

Advanced Level mathematics in the Sixth Form could be used to calculate its range and the angle at which it is 

fired.  

 

 

Cause of Death 

 

Number of Casualties 

 

 

Angle of Required Sector 

 

 

Machine Gun fire 

 

 

45 
 

 

Mortar fire 

 

 

20 
 

 

Rifle fire 

 

 

15 
 

 

Drowned in the mud 

 

 

10 
 

 

Total 

 

  

 

 

Calculate the number of degrees required to represent the relative proportions of each of these causes of death on 

a pie chart.  

 

This sort of statistical analysis might be used by the Royal Army Medical Corps to analyse the proportions of 

different types of wounds in different types of operations (e.g. attack or defence). As each type of wound (bullet, 

shellfire, gas or abdominal, head, bone fractures) would need different treatment and different equipment to treat 

it (often found in different types of Field Ambulances and Casualty Clearing Stations), the doctors would be able 

to use this information together with data collected on the expected number of casualties, to plan how they could 

best deploy their resources in battle.  

 

 

 

 

Questions 14 to 15 not supplied here 


