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First Order Ordinary Differential Equations 

 

1) Use Euler’s method to solve 
dy

dx
=  3x2 +  1,     y(1)  =  2. Take step size = 0.5 and 

estimate y(2). 

 

2) Solve the equation 
dy

dx
=  x +  y,    y(0)  =  1 by Euler’s method. Taking step size 

= 0.2 and 0.4, find y (1). Compute error in both cases. Compare the results with 

exact solution (y = 2e
x
 – x – 1).  

 

3) If water is drained from a vertical cylindrical tank by opening a valve at the base, 

the water will flow fast when the tank is full and slow down as it continues to drain. 

As  turns out, the rate at which the water level drops is: 
𝑑ℎ

𝑑𝑡
= −0.2 ℎ 

The depth of the water, h, is measured in meter and the time, t, in minute. Determine the 

depth after 5 minutes if the fluid level is initially 9 m. Solve by applying Euler’s 

method use a step of 2.5 minute. 

 

4) The current I in a circuit having a resistance R and inductance L is given by the 

differential equation as 
dI

dt
=

E sin  Ωt − RC

L
  where E = 100 V, L = 1.5 H, Ω = 500, C = 

1 and R = 90 Ohm.  Initially, I = 0 at t = 0.  By the use of a midpoint method find 

I(0.2) taking time step  = 0.1 sec,. 

 

5) Use midpoint method to solve 
𝑑𝑦

𝑑𝑥
 =

2𝑦

𝑥
,    y(1)  =  2 . Take step size = 0.5 and 

estimate y(2).  

 

 

6) A ball at 1200K is allowed to cool down in air at an ambient temperature of 300K.  

Assuming heat is lost only by natural convection with constant-temperature 

surroundings, the differential equation describing (approximately) the rate of 

change of temperature T of a ball is given by  

 )300(016.0  T
dt

dT
   

Use the midpoint method to find the temperature at t=20 seconds.  Assume a step size 

of h=5 seconds 

  

 انسؤال الاول وانشابع محهىنين حم نمىرجً -1

 انسؤال انثانً وانخامس سيتم ششحهم فً انسكشن -2

 انسؤال انثانث وانسادس سيحههم انطانب ويقذمهم فً تقشيش منظم فً انمىعذ انزي سيحذده انمعيذ -3

فً حانة تقذيم انتقشيش بعذ انمىعذ انمحذد فهن يقبم منو مهما كانت الاعزاس ونن تىضع نو دسجة  -4



1 − 𝐺𝑖𝑣𝑒𝑛 
𝑓 𝑥, 𝑦 =  3𝑥2 +  1 
𝑥0 =  1 
𝑦0 =  2 
𝑥𝑓 =  2 

ℎ =  0.5 
𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 
𝑦1  
𝑥1 =  𝑥0 + ℎ =  1 + 0.5 =  1.5 
𝑦1 =  𝑦0 + ℎ𝑓 𝑥0, 𝑦0 =  2 + 0.5 ∗ 𝑓 1, 2 =  4 
𝑦2  
𝑥2 =  𝑥1 + ℎ =  1.5 + 0.5 =  2 
𝑦2 =  𝑦1 + ℎ𝑓 𝑥1, 𝑦1 =  4 + 0.5 ∗ 𝑓 1.5, 4 =  7.875 
𝑦3  
𝑥3 =  𝑥2 + ℎ =  2 + 0.5 =  2.5 
𝑦3 =  𝑦2 + ℎ𝑓 𝑥2, 𝑦2 =  7.875 + 0.5 ∗ 𝑓 2, 7.875 =  14.375 
𝑦4  
𝑥4 =  𝑥3 + ℎ =  2.5 + 0.5 =  3 
𝑦4 =  𝑦3 + ℎ𝑓 𝑥3, 𝑦3 =  14.375 + 0.5 ∗ 𝑓 2.5, 14.375 =  24.250 
 

x y 

1 2 

1.5 4 

2 7.875 

2.5 14.375 

3 24.250 

 

  



4-  
dI

dt
=

E sin Ωt −  RC

L
 

substituting constants gives 
dI

dt
=  100 sin 500t −  90 /1.5 

let y=I and x=t then 
dy

dx
=  100 sin 500x −  90 /1.5, y(0) = 0 

 

𝐺𝑖𝑣𝑒𝑛 

𝑓 𝑥, 𝑦 =
100 𝑠𝑖𝑛 500𝑥 −  90

1.5
 

𝑥0 = 0 
𝑦0 = 0 
𝑥𝑓 = 0.2 

ℎ = 0.1 
𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 
𝑦1  
𝑥1 = 𝑥0 + ℎ = 0 + 0.1 = 0.1 

𝑥𝑚 = 𝑥0 +
ℎ

2
= 0 +

0.1

2
= 0.05 

𝑦𝑚 = 𝑦0 + ℎ
𝑓 𝑥0, 𝑦0 

2
= 0 + 0.1 ∗

𝑓 0, 0 

2
= −3 

𝑦1 = 𝑦0 + ℎ𝑓 𝑥𝑚 , 𝑦𝑚  = 0 + 0.1 ∗ 𝑓 0.05, −3 = −6.882 
𝑦2  
𝑥2 = 𝑥1 + ℎ = 0.1 + 0.1 = 0.2 

𝑥𝑚 = 𝑥1 +
ℎ

2
= 0.1 +

0.1

2
= 0.15 

𝑦𝑚 = 𝑦1 + ℎ
𝑓 𝑥1, 𝑦1 

2
= −6.882 + 0.1 ∗

𝑓 0.1,−6.882 

2
= −10.757 

𝑦2 = 𝑦1 + ℎ𝑓 𝑥𝑚 , 𝑦𝑚  = −6.882 + 0.1 ∗ 𝑓 0.15, −10.757 = −15.468 
 

t I 

0.000 0.000 

0.100 -6.882 

0.200 -15.468 

 

 

 
 


