
 

 
 

Alge b ra  Prob le m : An a lys in g Su b se a  Ca b le  Te n sion  fo r  Oce a n  
Con se rva t ion  

 
Au t h ors  

Arace li Que iruga  Dios , Universidad  de  Sa lam anca  (Spa in).  
Ion  Mierlus Mazilus, Universita tea  Tehnica  de  Constructii Bucuresti (Rom ania ). 

Typ e  o f a ct ivit y 

The  problem  presen ts an  applica tion  of a lgebra  and  geom etry to  solve  a  
problem  using quadra tic equa tions, system  of linea r equa tions, and  
Pythagorean  Theore m . 
 
Ta rge t  e d u ca t ion a l le ve l 

It can  be  addressed  to  la st courses of High  School studen ts and  to  any university 
student from  STEM degrees. 

 
In it ia l in fo rm a t ion   

Susta inable  Deve lopm ent Goa l 14 focuses on  conse rving and  susta inably using 
the  oceans, seas, and  m arine  resources. In  m echanica l engineering, e n su r in g 
t h e  in t e gr it y o f su b se a  in fra s t ru ct u re  is  cru cia l t o  p re ve n t  p o llu t ion  (e .g., 
from  b roke n  ca b le s  o r  d a m a ge d  se n so rs ) a n d  p ro t e ct  m a r in e  e cosys t e m s . 

Conside r a  scenario where  engineers a re  designing a  system  to deploy and  
m onitor underwate r sensors for studying ocean  curren ts and  m arine  life . These  
sensors a re  a ttached  to  a  long cable  tha t needs to  be  anchore d  to  the  seabed  
while  m ain ta in ing specific tension  lim its to  prevent breakage  and  avoid 
d isturb ing the  m arine  environm ent. 

 
Sou rce  

Problem  adapte d  from  AI too l (Gem ini). 

 



 

 
 
Prob le m  s t a t e m e n t  

An engineering team  is designing the  deploym ent of a  subsea  m onitoring cable . 
The  cable  needs to  support severa l sensors a t d iffe ren t depths . For sim plified  
ana lysis, conside r the  cable  is  tau t and  form s a  stra ight line  from  a  surface  buoy 
to  an  anchor poin t on  the  seabed . 

The  cable 's  tota l length  is  𝐿𝐿 m e te rs. The  horizonta l d istance  from  the  buoy (poin t 
𝐴𝐴 on  the  surface ) to  a  poin t d irectly above  the  anchor (poin t 𝐵𝐵 on  the  surface) is 
𝑥𝑥 m e te rs. The  depth  of the  anchor poin t (from  poin t 𝐵𝐵 to  the  anchor a t poin t 𝐶𝐶) 
is  𝑦𝑦 m e te rs. The  design  specifica tions re quire  tha t the  de pth  (𝑦𝑦) m ust be  3 tim es 
the  horizonta l d istance  (𝑥𝑥). Additiona lly, the  tota l cab le  length  (𝐿𝐿) m ust be  20 
m ete rs grea te r than  the  horizonta l d istance  (𝑥𝑥). 

De te rm ine  the  re quired  horizonta l d istance  (𝑥𝑥), the  anchor de pth  (𝑦𝑦), and  the  
tota l cab le  le ngth  (𝐿𝐿). 

 

 
So lu t ion : 

1. Pythagorean  Theore m : The  cable  form s the  hypotenuse  of a  righ t-
angled  triangle , with  𝑥𝑥 and  𝑦𝑦 a s the  othe r two sides. 

𝑥𝑥2 + 𝑦𝑦2 = 𝐿𝐿2 



 

 
 

2. The  dep th  m ust be  3 tim es the  horizonta l d istance , i.e ., 𝑦𝑦 = 3𝑥𝑥 

3. The  tota l cab le  length  m ust be  20 m e te rs grea te r than  the  horizonta l 
d istance , 𝐿𝐿 = 𝑥𝑥 + 20. 

4. The  system  of e qua tions can  be  solved  using any m ethod. With  Wolfram  
Mathem atica , the  va lues can  be  ca lcu la ted  by using: 

Solve[x2+y2==L2&&y==3x&&L==x+20,{x,y,L}]//N 

5. Where  the  solu tion  is: 

{{x → −4.80506, y → −14.4152, L → 15.1949},  
{x → 9.24951, y → 27.7485, L → 29.2495}} 

6. Thus, the  required  d im ensions for the  subsea  cable  deploym e nt a re  
(d istance  cannot be  nega tive ): 

● Horizonta l d istance  (𝑥𝑥): Approxim ate ly 9.25 m ete rs. 
● Anchor de pth  (𝑦𝑦): Approxim ate ly 27.75 m e te rs. 
● Tota l cab le  le ngth  (𝐿𝐿): Approxim ate ly 29.25 m ete rs. 

 

 
 


