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First Order Ordinary Differential Equations 

 

1) Solve the differential equation 
𝑑𝑦

𝑑𝑥
 =  𝑥2𝑦 +  2𝑥,    y(0)  =  0  using Huen’s 

method to find y(2) and y(5).  

 

2) Solve the initial value problem 
𝑑𝑦

𝑑𝑥
=  0.5 (1 +  𝑥) 𝑦²,    y(0)  =  1, for x = 1 

and  x=6 using Huen’s method formula.  

 

3) Solve the following problem numerically from t = 0 to 2: 

 
Use the  Huen’s method with a step size of 1. 

 

4) Find y(0.1) using Runge-Kutta  method when 
𝑑𝑦

𝑑𝑥
=  𝑥2 + 𝑦2 and y(0) = 1. 

Take step size = 0.05.  

 

5) Solve the initial value problem 
𝑑𝑦

𝑑𝑥
=  𝑥 𝑦 +  𝑦² given that y(0) = 1 for x = 

0.1and 0.3 using Runge-Kutta  method. 
 

 

6) Solve the following initial-value problem over the interval from x = 0 to 1: 

 
Use the  Runge-Kutta  method with a step size of 0.5. 

. 
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 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 =   𝑥2𝑦 +  2𝑥 
𝑥0 = 0 
𝑦0 = 0 
𝑥𝑓 = 2 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 
𝑦1 

ℎ1 = 𝑥1 − 𝑥0 = 2 − 0 = 2 
𝑦1

𝑒 = 𝑦0 + ℎ𝑓  𝑥0, 𝑦0 = 0 + 2 ∗ 𝑓 0, 0 = 0 

𝑦1 = 𝑦0 + ℎ
𝑓 𝑥0, 𝑦0 + 𝑓 𝑥1, 𝑦1

𝑒 

2
= 0 + 2 ∗

𝑓 0, 0 + 𝑓 2, 0 

2
= 4 

𝑦2  
ℎ2 = 𝑥2 − 𝑥1 = 5 − 2 = 3 
𝑦2

𝑒 = 𝑦1 + ℎ𝑓  𝑥1, 𝑦1 = 4 + 3 ∗ 𝑓 2, 4 = 64 

𝑦2 = 𝑦1 + ℎ
𝑓 𝑥1, 𝑦1 + 𝑓 𝑥2, 𝑦2

𝑒 

2
= 4 + 3 ∗

𝑓 2, 4 + 𝑓 5, 64 

2
= 2449 
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0 0 

2 4 
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4 − 𝐺𝑖𝑣𝑒𝑛 
𝑓 𝑥, 𝑦 =  𝑥2 + 𝑦2 
𝑥0 =  0 
𝑦0 =  1 
𝑥𝑓 =  0.1 

ℎ =  0.05 
 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 
 

𝑦1  
𝑥1 = 𝑥0 + ℎ = 0 + 0.05 = 0.05 
𝑘1 = 𝑓 𝑥0, 𝑦0 = 𝑓 0,1 = 1 

𝑘2 = 𝑓  𝑥0 +
ℎ

2
, 𝑦0 +

ℎ𝑘1

2
 = 𝑓 0.025,1.025 = 1.051 

𝑘3 = 𝑓  𝑥0 +
ℎ

2
, 𝑦0 +

ℎ𝑘2

2
 = 𝑓 0.025,1.026 = 1.054 

𝑘4 = 𝑓 𝑥0 + ℎ, 𝑦0 + ℎ𝑘3 = 𝑓 0.05,1.053 = 1.111 

𝑦1 = 𝑦0 + ℎ
𝑘1 + 2𝑘2 + 2𝑘3 + 𝑘4

6
 

= 1 + 0.05
 1 + 2 1.051 + 2 1.054 +  1.111 

6
= 1.053 

 
𝑦2  
𝑥2 = 𝑥1 + ℎ = 0.05 + 0.05 = 0.1 
𝑘1 = 𝑓 𝑥1, 𝑦1 = 𝑓 0.05,1.053 = 1.111 

𝑘2 = 𝑓  𝑥1 +
ℎ

2
, 𝑦1 +

ℎ𝑘1

2
 = 𝑓 0.075,1.080 = 1.173 

𝑘3 = 𝑓  𝑥1 +
ℎ

2
, 𝑦1 +

ℎ𝑘2

2
 = 𝑓 0.075,1.082 = 1.176 

𝑘4 = 𝑓 𝑥1 + ℎ, 𝑦1 + ℎ𝑘3 = 𝑓 0.1,1.111 = 1.245 

𝑦2 = 𝑦1 + ℎ
𝑘1 + 2𝑘2 + 2𝑘3 + 𝑘4

6
 

= 1.053 + 0.05
 1.111 + 2 1.173 + 2 1.176 +  1.245 

6
= 1.111 
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