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Scenario 1: 
 
 

 
 

 
Scenario 2: 

 
 

 
 
 
 
 

110 km/h vyou 

130 km/h vthem 

themvyou= vthem- vyou= 130-110=20 km/h 
 
 

110 km/h vyou 

-130  km/h vthem 

themvyou= vthem- vyou= -130-110=-240 km/h 
 
 



.   
 
Try this example:  
 
 
 
 
 
 
 
 
You’ll need to use angles here and your final answer can be expressed as a bearing or in terms of 
compass points. 
Working:  
 

vriver 

vboat 
The boat is capable of travelling at 10 m/s in still water. 
The river is flowing at 6 m/s. 
What course must the boat steer to reach the other bank 
directly opposite to its starting position? 
If the banks are 50 m apart, how long will the journey 
take?  







𝑥 𝑦 𝑢 𝑥 𝑦

𝑣 𝑥 𝑦

𝑊

𝜃



𝑑𝑥 𝑑𝑡 𝑑𝑦 𝑑𝑡

𝑥

𝑦



•

•

•

•

https://courses.lumenlearning.com/suny-osuniversityphysics/chapter/4-5-relative-motion-in-one-and-two-dimensions/
https://www.wired.com/story/in-physics-crossing-a-river-is-just-like-landing-a-plane/
https://www.movable-type.co.uk/scripts/latlong.html
https://journals.ametsoc.org/doi/pdf/10.1175/1520-0469%281949%29006%3C0150%3AOTUOWI%3E2.0.CO%3B2
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𝜕𝑧 𝜕𝑥 𝜕𝑧 𝜕𝑦

𝑥 𝑦 𝑧

𝐷 𝜕 𝑧 𝜕𝑥 𝜕

𝑧 𝜕𝑦 𝜕 𝑧 𝜕𝑥𝜕𝑦

𝐷 𝜕 𝑧 𝜕𝑥

𝐷 𝜕 𝑧 𝜕𝑥

𝐷

𝐷
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𝑢 𝑣

𝑥 𝑦

𝑊 𝜃

〖

𝜆〗 𝑥 𝜆 𝑦

𝜃



𝐻 𝑥 𝑦 𝜃

𝜕𝐻 𝜕𝜃 𝜆𝑥

𝜆𝑦

𝐻

𝜆𝑥

𝜕𝜆𝑥 𝑑𝑡 𝜕𝐻 𝜕𝑥 𝜕𝜆𝑦 𝑑𝑡 𝜕𝐻 𝜕𝑦
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𝑑𝜃 𝑑𝑡

𝑑𝜃 𝑑𝑡 𝑑𝜃 𝜕𝜆𝑥 𝜕𝜆𝑥 𝑑𝑡

𝜆𝑥 𝜆𝑦

𝑑𝜃 𝑑𝑡

𝑑𝜃 𝑑𝑡 𝑠𝑖𝑛 𝜃 𝜕𝑣 𝜕𝑥 𝑐𝑜𝑠 𝜃 𝜕𝑢 𝜕𝑦 𝜕𝑢 𝜕𝑥 𝜕𝑣 𝜕𝑦 𝑠𝑖𝑛𝜃 𝑐𝑜𝑠𝜃
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http://tutorial.math.lamar.edu/Classes/CalcIII/RelativeExtrema.aspx
https://www.movable-type.co.uk/scripts/latlong.html
https://www.youtube.com/watch?v=ZAVP-aFvCPs
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https://www.khanacademy.org/partner-content/pixar/animate/parametric-curves/v/animation-5
https://en.wikibooks.org/wiki/Introduction_to_Numerical_Methods/Interpolation
https://www.youtube.com/watch?v=EtzlEA9MIwI
https://www.esrl.noaa.gov/psd/data/composites/day/


✓

✓

✓

✓

✓





𝑑ℎ 𝑑𝑉 𝑑𝑉 𝑑ℎ

𝑞

𝑞

𝑞

𝑞



𝜃 𝑇

𝑡

𝜃 𝑡

𝑐 𝜃 𝑒 𝑘𝑡

𝑡 𝜃

𝑡



𝑡

𝑡

𝑡

𝛥𝑥

𝛥𝑥



𝛥𝑥 𝑥

𝑓 𝑥

𝑥

𝑓 𝑥 𝛥𝑥

𝑥 𝑓 𝑥

𝑑𝑓 𝑥 𝑑𝑥

𝑥 𝑓

𝑑𝑓 𝑑𝑥

𝑑𝑓 𝑥 𝑑𝑥



𝑥

𝑥 𝑓 𝑥

𝑓 𝑥

𝑓 𝑥

𝑓 𝑥

𝑥









•

•

•

•

•

•

•

https://ibmathsresources.com/2014/02/28/differential-equations-in-real-life/
http://tutorial.math.lamar.edu/Classes/DE/DE.aspx
https://jmahaffy.sdsu.edu/courses/f00/math122/lectures/linear_diff_equation/linde_eg.html
http://faculty.olin.edu/bstorey/Notes/DiffEq.pdf
https://www.khanacademy.org/math/ap-calculus-bc/bc-differential-equations-new/bc-7-5/v/eulers-method
https://www.icao.int/Meetings/greenairports/Documents/3.%20Paul%20Williams.pdf
https://www.iata.org/events/Documents/sfo2019-day3-climate-change.pdf
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Fuel (kg)   

 

Fuel (kg) 

Simulated flights Real world data Simulated flights Real world data 

35724.29748 37514.15575 35519.65863 38920.51302 

38619.31587 40103.31898 35130.17112 38519.36692 

37757.64777 38565.19376 34362.32868 38875.36032 

37970.5371 38049.60359 34672.53 39695.6386 

36738.28202 38049.60359 31789.4501 40971.22678 

34313.22523 42242.0353 32157.19635 38179.0248 

36140.70586 38132.3135 32637.6823 38476.5452 

35080.28877 39630.94163 33152.15153 38479.08547 

34879.91332 36892.37578 33103.42105 39364.48693 

34748.1323 37049.43017 35297.65848 45443.19536 

34529.43188 36505.10712 35583.16724 41093.31062 

35480.14216 37549.89289 35471.64309 42964.54788 

35292.10673 38021.70951 36182.52211 43748.95096 

35505.54561 39666.91764 35266.76028 41320.07522 

36450.47778 38278.44987 33148.96295 41408.43726 

35414.61454 36249.41467 34768.28022 37864.31618 

36254.82761 37776.70125 36110.23 39460.92335 

35860.63307 37605.20125 35352.36231 38876.10781 

35758.78842 41250.19213 35472.35 38577.68885 

35448.40138 39753.21559 34658.40905 37694.49053 

35158.89655 38143.50724 34438.19922 39811.5962 

35979.27698 39064.08465 34997.39319 41256.76904 

34642.98787 38015.01301 35938.81544 39817.78605 

33689.32298 37037.25002 35933.17023 38683.55027 

34087.82526 36992.09935 34939.61335 40242.17401 

33466.90042 38003.73812 33938.16048 38549.52992 

33013.66201 36730.46029 33922.9366 38105.87335 

35192.12909 36954.93138 34917.30762 39818.45448 

34389.02387 40199.41951 35830.01458 41597.34998 

33731.2895 40449.1355 34626.16476 36685.58097 

34581.51024 35669.8451 35248.88997 36376.83267 

36157.67997 36253.95761 33922.39802 37279.04837 

35549.79557 36716.36344 35216.0674 38990.67573 

35344.20775 38426.21959 35230.14875 38194.70842 

34994.99008 39374.95196 35417.43081 35709.89772 

35139.29919 37844.72297 35306.18809 38051.64296 





https://github.com/fivethirtyeight/data/tree/master/airline-safety


Airline Number of incidents 
1985-1999 

Number of incidents 
2000-2014 

Air Canada 2 2 

All Nippon Airways 3 7 
China Airlines 12 2 

Ethiopian Airlines 25 5 

Japan Airlines 3 0 
Malaysia Airlines 3 3 

Saudi Arabian 7 11 
TACA 3 3 

US 
Airways/America 
West 

16 11 
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http://www.meracalculator.com/math/t-distribution-critical-value-table.php
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https://machinelearningmastery.com/statistical-hypothesis-tests/
https://www.statisticshowto.datasciencecentral.com/probability-and-statistics/t-test/
https://towardsdatascience.com/a-brief-overview-of-outlier-detection-techniques-1e0b2c19e561
https://www.geotab.com/blog/data-cleaning/
https://www.rapidinsight.com/handle-outliers/
https://www.theanalysisfactor.com/outliers-to-drop-or-not-to-drop/
https://www.dataquest.io/blog/free-datasets-for-projects/
https://www.flightradar24.com/
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http://eprints.maths.manchester.ac.uk/2484/1/reading.pdf
https://people.bath.ac.uk/mamamf/talks/awayday_may2010.pdf
https://mathoverflow.net/questions/159305/what-is-a-good-poster-for-a-math-conference
https://guides.nyu.edu/posters
https://www.uts.edu.au/current-students/support/helps/self-help-resources/presentation-skills/conference-presentations


https://www.esrl.noaa.gov/psd/data/composites/day/
https://www.gnu.org/software/octave/
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https://www.startprofile.com/
http://www.careerpilot.org.uk/
https://www.careersbox.co.uk/
https://www.prospects.ac.uk/
https://nationalcareersservice.direct.gov.uk/
http://www.russellgroup.ac.uk/media/5457/informed-choices-2016.pdf
http://www.thinkuni.org/
http://unistats.direct.gov.uk/
https://www.thecompleteuniversityguide.co.uk/
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http://www.ucas.com/undergraduate
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http://www.access-ed.ngo/timelines-for-applying-to-university
http://www.access-ed.ngo/writing-your-ucas-personal-statement
https://www.ucas.com/sites/default/files/ucas-personal-statement-worksheet.pdf
https://www.ucas.com/corporate/about-us/who-we-are/ucas-terms-explained
https://www.ucas.com/undergraduate/applying-to-university
https://www.ucas.com/undergraduate/applying-university/how-write-ucas-undergraduate-personal-statement
https://www.thecompleteuniversityguide.co.uk/student-advice/applying-to-uni/tips-for-writing-your-personal-statement
https://www.thestudentroom.co.uk/university/personal-statements/writing-your-personal-statement
http://www.reading.ac.uk/virtual-events
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https://www.ted.com/topics/math



