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Solution: 

        
𝑑𝑦

𝑑𝑥
=

√9 − ln (𝑦 − 1)

√4 − 𝑥2
= 𝑓(𝑥. 𝑦) 

𝑓 is continuous for                                   4 − 𝑥2 > 0                 ,              𝑦 − 1 > 0 

                                                                    −𝑥2 > −4                   ,              𝑦 > 1 

                                                                       |𝑥| < 2 

                                                                    −2 < 𝑥 < 2 

𝑓(𝑥. 𝑦) =  
(9−ln(𝑦−1))

1
2

√4−𝑥2
                 ,             

𝜕𝑓

𝜕𝑦
=  

1

2
 (9−ln(𝑦−1))−

1

2 (
1

𝑦−1
 )

√4−𝑥2
 

                                                                                 
𝜕𝑓

𝜕𝑦
=  

1

2(𝑦−1) √9−ln(𝑦−1)√4−𝑥2
 

𝜕𝑓

𝜕𝑦
 is continuous for                               −2 < 𝑥 < 2                      .           1 < 𝑦 < 𝑒9 + 1         

𝑓 𝑎𝑛𝑑 
𝜕𝑓

𝜕𝑦
  are continuous on {(𝑥. 𝑦) ∈ ℛ; −2 < 𝑥 < 2 .  1 < 𝑦 < 𝑒9 + 1} 

 

(0,2) ∈ 𝑅1 = {(𝑥. 𝑦); −2 < 𝑥 < 2 .  1 < 𝑦 < 𝑒9 + 1} 

 

R1 is the largest local region for which the Initial 

Value Problem has a unique solution 

 

𝑦 = 𝑒9 + 1 

𝑦 = 1 

𝑥 = 2 𝑥 = −2 
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.  

Solution: by Separable D.E.  

(2𝑥𝑦 + 2𝑥𝑦 ln 𝑦)𝑑𝑥 + (2 + ln 𝑦)(5 − 𝑥2)𝑑𝑦 = 0 

𝑥(2𝑦 + 2𝑦 ln 𝑦)𝑑𝑥 + (2 + ln 𝑦)(5 − 𝑥2)𝑑𝑦 = 0 

𝑥

(5 − 𝑥2)
𝑑𝑥 = −

2 + ln 𝑦

2𝑦 + 2𝑦 ln 𝑦
𝑑𝑦 

∫
𝑥

(5 − 𝑥2)
𝑑𝑥 = ∫ −

2 + ln 𝑦

2𝑦 + 2𝑦 ln 𝑦
𝑑𝑦 

−
1

2
∫

1

𝑢
𝑑𝑢 = − ∫

2 + ln 𝑦

𝑦(2 + 2 ln 𝑦)
𝑑𝑦 

−
1

2
∫

1

𝑢
𝑑𝑢 = −

1

2
∫

2 + 𝑠

1 + 𝑠
𝑑𝑠 

1

2
∫

1

𝑢
𝑑𝑢 =

1

2
∫

1 + 1 + 𝑠

1 + 𝑠
𝑑𝑠 

1

2
∫

1

𝑢
𝑑𝑢 =

1

2
∫

1

1 + 𝑠
+

1 + 𝑠

1 + 𝑠
𝑑𝑠 

∫
1

𝑢
𝑑𝑢 = ∫

1

1 + 𝑠
+ 1 𝑑𝑠 

ln 𝑢 + 𝑐 = 𝑠 + ln(1 + 𝑠) 

ln(5 − 𝑥2) + 𝑐 = ln 𝑦 + ln(1 + ln 𝑦) 

 

 

 

 

 

 

𝑢 = 5 − 𝑥2 

𝑑𝑢 = −2𝑥𝑑𝑥 

−
𝑑𝑢

2𝑥
= 𝑑𝑥 

𝑠 = ln 𝑦 

𝑑𝑠 =
1

𝑦
𝑑𝑦 

𝑑𝑠 = 𝑑𝑦 

 
Multiply -1 

Multiply 2 
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Solution: by Bernoully's Equation D.E. 

√𝑦 ∗ 𝑦′ + 𝑦
3
2 = 1 

𝑦′ + 𝑦 = 𝑦−1
2 

𝑦
1
2𝑦′ + 𝑦

3
2 = 1 

𝑤′ + 𝑤
3

2
=

3

2
 

𝑒𝑥𝑤′ + 𝑒𝑥𝑤
3

2
= 𝑒𝑥 

𝑒
3
2𝑥𝑤′ + 𝑒

3
2𝑥𝑤

3

2
= 𝑒

3
2𝑥 3

2
 

𝑑

𝑑𝑥
(𝑤𝑒

3
2𝑥) = 𝑒

3
2𝑥 3

2
 

∫
𝑑

𝑑𝑥
(𝑤𝑒

3
2𝑥) 𝑑𝑥 = ∫ 𝑒

3
2𝑥 3

2
𝑑𝑥 

𝑤𝑒
3
2𝑥 = 𝑒

3
2𝑥 + 𝑐 

𝑤 = 1 +
𝑐

𝑒
3
2𝑥

 

𝑦
3
2 = 1 +

𝑐

𝑒
3
2𝑥

 

𝑐 = (4)
3
2 − 1  ;  𝑐 = 7 

𝑦𝑛 = 𝑦−1
2 

𝑤 = 𝑦1+
1
2 

𝑤 = 𝑦
3
2 

𝑤′ =
3

2
𝑦

1
2𝑦′ 

2

3
𝑤′𝑦−

1
2 = 𝑦′ 

Divide by 𝑦𝑛 

Eq1 

𝑃(𝑥) =
3

2
 

𝑄(𝑥) =
3

2
 

𝜇(𝑥) = 𝑒∫ 𝑃(𝑥)𝑑𝑥 

𝜇(𝑥) = 𝑒∫
3
2

𝑑𝑥 

𝜇(𝑥) = 𝑒
3
2

𝑥 

 

 

Multiply 𝜇(𝑥) 
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 Solution: by First order linear D.E. 

(3𝑥𝑦 + 3𝑦 − 4)𝑑𝑥 + (𝑥 + 1)2𝑑𝑦 = 0 

3𝑥𝑦 + 3𝑦 − 4 + (𝑥 + 1)2
𝑑𝑦

𝑑𝑥
= 0 

3𝑦(𝑥 + 1) − 4 + (𝑥 + 1)2
𝑑𝑦

𝑑𝑥
= 0 

3𝑦(𝑥 + 1) + (𝑥 + 1)2
𝑑𝑦

𝑑𝑥
= 4 

(𝑥 + 1)2
𝑑𝑦

𝑑𝑥
+ 3𝑦(𝑥 + 1) = 4 

𝑦′ + 𝑦 (
3

𝑥 + 1
) =

4

(𝑥 + 1)2
 

(𝑥 + 1)3𝑦′ + 𝑦 (
3

𝑥 + 1
) (𝑥 + 1)3 =

4

(𝑥 + 1)2
(𝑥 + 1)3 

(𝑥 + 1)3𝑦′ + 𝑦 (
3

𝑥 + 1
) (𝑥 + 1)3 = 4(𝑥 + 1) 

𝑑

𝑑𝑥
(𝑦(𝑥 + 1)3) = 4(𝑥 + 1) 

(𝑦(𝑥 + 1)3) = ∫ 4(𝑥 + 1) 𝑑𝑥 

𝑦 =
2𝑥2

(𝑥 + 1)3
+

𝑥

(𝑥 + 1)3
+ 𝑐 

𝑃(𝑥) =
3

𝑥 + 1
 

𝑄(𝑥) =
4

(𝑥 + 1)2
 

𝜇(𝑥) = 𝑒3 ∫
1

𝑥+1
𝑑𝑥

 

𝜇(𝑥) = 𝑒3ln 𝑥+1 

𝜇(𝑥) = 𝑒(ln 𝑥+1)3
 

𝜇(𝑥) = (𝑥 + 1)3 

 

 

 

Multiply by 𝜇(𝑥) 
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(𝑥3 + 𝑥𝑦2 − 𝑦)𝑑𝑥 = 𝑀         ;      (𝑦3 + 𝑥2𝑦 − 𝑥)𝑑𝑦 = 𝑁  

𝜕𝑀

𝜕𝑦
= 2𝑥𝑦 − 1              ;                 

𝜕𝑁

𝜕𝑥
= 2𝑥𝑦 − 1 

𝜕𝑀

𝜕𝑦
=

𝜕𝑁

𝜕𝑥
 

∴D.E exact 

∫(𝑥3 + 𝑥𝑦2 − 𝑦)𝑑𝑥 =
1

4
𝑥4 +

1

2
𝑥2𝑦2 − 𝑥𝑦 

∫(𝑦3 + 𝑥2𝑦 − 𝑥)𝑑𝑦 =
1

4
𝑦4 +

1

2
𝑥2𝑦2 − 𝑥𝑦 

𝑓(𝑥. 𝑦) =
1

4
𝑥4 +

1

4
𝑦4 +

1

2
𝑥2𝑦2 − 𝑥𝑦 + 𝑐 

𝑐 =
𝑥4

4
+

𝑦4

4
+

𝑥2𝑦2

2
− 𝑥𝑦 
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𝑇 = 𝑇𝑠 + 𝑐𝑒𝑘𝑡 

𝑇0 = 18  .   𝑇𝑠 = 70  .  𝑐 =? ?  .   𝑡 = 0 

18 = 70 + 𝑐𝑒0 

18 − 70 = 𝑐 

𝑐 =  −52 

𝑇1 = 31  .   𝑇𝑠 = 70   .   𝑐 = −52 .   𝑡 = 1  .  𝑘 =? ? 

31 = 70 − 52𝑒𝑘 

31 − 70 = −52𝑒𝑘 

−39

−52
= 𝑒𝑘 

ln
3

4
= 𝑘 ln 𝑒 

𝑘 = −0.2876 

𝑇5 =? ?   .   𝑇𝑠 = 70   .   𝑐 = −52 .   𝑡 = 5  .  𝑘 = −0.2876 

𝑇5 = 70 − 52𝑒5(−0.2876) 

𝑇 = 57.65 


