
   (1)    

          1.   Solve   𝑦′′ = 9𝑥𝑒3𝑥    with    𝑦′(0) = 2 , 𝑦(0) =
 4 

 3 
  

           2.   Solve  (𝑥2 + 𝑥 − 12)𝑑𝑦 = (𝑦2 − 3𝑦)𝑑𝑥 

           3.   Solve   (2𝑦 + tan 2𝑥)𝑑𝑦 + (
 1 

 𝑥 
+ 2𝑦 sec2 2𝑥) 𝑑𝑥 = 0   

           4.   Solve    𝑥2
𝑑𝑦

𝑑𝑥
+ 3𝑥𝑦 =

cos 3𝑥

𝑥
        

   (2)    

                    1.   Solve   𝑦′′ = 4𝑥𝑒2𝑥    with    𝑦′(0) =
3

 2 
 , 𝑦(0) = 3  

  

                    2.   Solve  (𝑦2 + 𝑦 − 12)𝑑𝑥 = (𝑥2 − 2𝑥)𝑑𝑦  

                    3.   Solve   (2𝑥 + tan 3𝑦)𝑑𝑥 + (
 1 

 𝑦 
+ 3𝑥 sec2 3𝑦) 𝑑𝑦 = 0   

                    4.   Solve    𝑥3
𝑑𝑦

𝑑𝑥
+ 2𝑥2𝑦 = 𝑥 sin 2𝑥        

   (3)     

         1.   Solve   𝑦′′ = 6𝑥𝑒3𝑥    with    𝑦′(0) =
 4 

 3 
 , 𝑦(0) =

 5 

 9 
 

         2.   Solve  (𝑥2 − 𝑥 − 12)𝑑𝑦 = (𝑦2 + 2𝑦)𝑑𝑥 

         3.   Solve   ( 2𝑦 + tan 3𝑥)𝑑𝑦 + (
 1 

 𝑥 
+ 3𝑦 sec2 3𝑥) 𝑑𝑥 = 0   

          4.   Solve    𝑥2
𝑑𝑦

𝑑𝑥
+ 3𝑥𝑦 =

sin 2𝑥

𝑥
        

   (4)     

                   1.   Solve   𝑦′′ = 6𝑥𝑒2𝑥    with    𝑦′(0) =
 3 

 2 
 , 𝑦(0) =

 5 

 2 
 

                   2.   Solve  (𝑦2 − 𝑦 − 12)𝑑𝑥 = (𝑥2 + 3𝑥)𝑑𝑦  

                   3.   Solve   (3𝑥2 + tan 2𝑦)𝑑𝑥 + (
 4 

 𝑦 
+ 2𝑥 sec2 2𝑦) 𝑑𝑦 = 0   

                   4.   Solve    𝑥2
𝑑𝑦

𝑑𝑥
+ 2𝑥𝑦 = cos 3𝑥        



 (1)   الاجوبة النموذجية     

          1.   Solve   𝑦′′ = 9𝑥𝑒3𝑥    with    𝑦′(0) = 2 , 𝑦(0) =
 4 

 3 
  

𝑦′ = ∫ 9𝑥𝑒3𝑥𝑑𝑥 = 3𝑥𝑒3𝑥 − 𝑒3𝑥 + C                                   

𝑦′(0) = 2 ⇨ 2 = 0 − 1 + 𝐶 ⇨ 𝐶 = 3       

𝑦′ = 3𝑥𝑒3𝑥 − 𝑒3𝑥 + 3            

 

𝑦 = ∫(3𝑥𝑒3𝑥 − 𝑒3𝑥 + 3)𝑑𝑥 =  𝑥𝑒3𝑥 −
 1 

 3 
 𝑒3𝑥  −

 1 

 3 
 𝑒3𝑥 + 3𝑥 + 𝐾         

𝑦(0) =
 4 

 3 
     ⇨    

 4 

 3 
= 0 −

 1 

 3 
 −

 1 

 3 
+ 0 + 𝐾    ⇨    𝐾 = 2 

𝑦 =  𝑥𝑒3𝑥 −
 2 

 3 
 𝑒3𝑥 + 3𝑥 + 2         

           2.   Solve  (𝑥2 + 𝑥 − 12)𝑑𝑦 = (𝑦2 − 3𝑦)𝑑𝑥 

𝑑𝑦

(𝑦2 − 3𝑦)
=

𝑑𝑥

(𝑥2 + 𝑥 − 12)
   ⇨       

𝑑𝑦

𝑦(𝑦 − 3)
=

𝑑𝑥

(𝑥 − 3)(𝑥 + 4)
 

1

𝑦(𝑦 − 3)
=

𝐴

𝑦
+

𝐵

(𝑦 − 3)
 ;  𝑦 = 0 ⇨ 𝐴 = −

1

 3 
 & 𝑦 = 3 ⇨ 𝐵 =

1

 3 
 

1

𝑦(𝑦 − 3)
=

−1

3𝑦
+

1

3(𝑦 − 3)
 

1

(𝑥 − 3)(𝑥 + 4)
=

𝐶

(𝑥 − 3)
+

𝐷

(𝑥 + 4)
 ; 𝑥 = 3 ⇨ 𝐶 =

 1 

 7 
 & 𝑥 = −4 ⇨ 𝐷 = −

 1 

 7 
 

1

(𝑥 − 3)(𝑥 + 4)
=

1

7(𝑥 − 3)
−

1

7(𝑥 + 4)
 

∫ (
−1

3𝑦
+

1

3(𝑦 − 3)
) 𝑑𝑦 = ∫ (

1

7(𝑥 − 3)
−

1

7(𝑥 + 4)
) 𝑑𝑥 

1

 3 
(− ln 𝑦 + ln(𝑦 − 1)) =

 1 

 7 
(ln(𝑥 − 3) − ln(𝑥 + 4)) + 𝑐 

 

 



           3.   Solve   (2𝑦 + tan 2𝑥)𝑑𝑦 + (
 1 

 𝑥 
+ 2𝑦 sec2 2𝑥) 𝑑𝑥 = 0   

𝜕𝑀

𝜕𝑥
= 2 sec2 2𝑥     ,    

𝜕𝑁

𝜕𝑦
= 2 sec2 2𝑥    ⇨       

𝜕𝑁

𝜕𝑥
=

𝜕𝑀

𝜕𝑦
   

Which implies that the differential equation is exact. 

𝐹 = ∫(2𝑦 + tan 2𝑥)𝑑𝑦 

𝐹 = 𝑦2 + 𝑦 tan 2𝑥 + g(𝑥) 

 Similarly                                     𝐹 = ∫ (
 1 

 𝑥 
+ 2𝑦 sec2 2𝑥) 𝑑𝑥 

𝐹 = ln 𝑥 + 𝑦 tan 2𝑥 + 𝜔(𝑦) 

g(𝑥) = ln 𝑥   &   𝜔(𝑦) = 𝑦2
 

ln 𝑥 + 𝑦 tan 2𝑥 + 𝑦2 = 𝐶 

 

           4.   Solve    𝑥2
𝑑𝑦

𝑑𝑥
+ 3𝑥𝑦 =

cos 3𝑥

𝑥
        

𝑦′ + (
 3  

𝑥
) 𝑦 =

cos 3𝑥

𝑥3
           Standard form,     𝑦′ + 𝑃(𝑥)𝑦 = 𝑄(𝑥) 

𝑃(𝑥) =
 3  

𝑥
      and   𝑄(𝑥) =

cos 3𝑥

𝑥3
  . So, the integrating factor is 

𝑢(𝑥) = 𝑒∫  𝑃(𝑥)𝑑𝑥 = 𝑒∫3 𝑥⁄ 𝑑𝑥  = 𝑒3 ln 𝑥 = 𝑒ln 𝑥3
= 𝑥3

 

𝑦 =
1

𝑢(𝑥)
∫ 𝑢(𝑥) 𝑄(𝑥)𝑑𝑥                   

𝑦 =
1

𝑥3
∫ 𝑥3 ×

cos 3𝑥

𝑥3
𝑑𝑥 =

1

𝑥3
∫ cos 3𝑥 𝑑𝑥 

𝑦 =
1

𝑥3
(

 1 

 3 
sin 3𝑥 + 𝑐)           

 

 

 

 

 

 

 

 



 (2)      الاجوبة النموذجية       

 

      1.   Solve   𝑦′′ = 4𝑥𝑒2𝑥    with    𝑦′(0) =
3

 2 
 , 𝑦(0) = 3  

𝑦′ = ∫ 4𝑥𝑒2𝑥𝑑𝑥 = 2𝑥𝑒2𝑥 − 𝑒2𝑥 + C     

𝑦′(0) =
3

 2 
    ⇨

3

 2 
= −1 + 𝐶   ⇨      𝐶 =

5

 2 
 

𝑦′ = 2𝑥𝑒2𝑥 − 𝑒2𝑥 +
5

 2 
                          

𝑦 = ∫ (2𝑥𝑒2𝑥 − 𝑒2𝑥 +
5

 2 
) 𝑑𝑥 =  𝑥𝑒2𝑥 −

 1 

 2 
 𝑒𝑥  −

 1 

 2 
 𝑒2𝑥 +

5

 2 
𝑥 + 𝐾         

𝑦(0) = 3     ⇨    3 = 0 −
 1 

 2 
 −

 1 

 2 
+ 0 + 𝐾    ⇨    𝐾 = 4 

𝑦 =   𝑥𝑒2𝑥 − 𝑒𝑥 +
5

 2 
𝑥 + 4         

 

                    2.   Solve  (𝑦2 + 𝑦 − 12)𝑑𝑥 = (𝑥2 − 2𝑥)𝑑𝑦  

𝑑𝑦

(𝑦2 + 𝑦 − 12)
=

𝑑𝑥

(𝑥2 − 2𝑥)
   ⇨       

𝑑𝑦

(𝑦 − 3)(𝑦 + 4)
=

𝑑𝑥

𝑥(𝑥 − 2)
 

1

𝑥(𝑥 − 2)
=

𝐴

𝑥
+

𝐵

(𝑥 − 2)
 ;  𝑥 = 0 ⇨ 𝐴 = −

1

 2 
 & 𝑥 = 2 ⇨ 𝐵 =

1

 2 
 

1

𝑥(𝑥 − 2)
=

−1

2𝑥
+

1

2(𝑥 − 2)
 

1

(𝑦 − 3)(𝑦 + 4)
=

𝐶

(𝑦 − 3)
+

𝐷

(𝑦 + 4)
 ; 𝑦 = 3 ⇨ 𝐶 =

 1 

 7 
 & 𝑦 = −4 ⇨ 𝐷 = −

 1 

 7 
 

1

(𝑦 − 3)(𝑦 + 4)
=

1

7(𝑦 − 3)
−

1

7(𝑦 + 4)
 

∫ (
−1

2𝑥
+

1

2(𝑥 − 2)
) 𝑑𝑥 = ∫ (

1

7(𝑦 − 3)
−

1

7(𝑦 + 4)
) 𝑑𝑦 

1

 2 
(− ln 𝑥 + ln(𝑥 − 2)) =

 1 

 7 
(ln(𝑦 − 3) − ln(𝑦 + 4)) + 𝑐 

 

 

 



                    3.   Solve   (2𝑥 + tan 3𝑦)𝑑𝑥 + (
 1 

 𝑦 
+ 3𝑥 sec2 3𝑦) 𝑑𝑦 = 0   

𝜕𝑀

𝜕𝑦
= 3 sec2 3𝑦     ,    

𝜕𝑁

𝜕𝑥
= 3 sec2 3𝑦    ⇨       

𝜕𝑁

𝜕𝑥
=

𝜕𝑀

𝜕𝑦
   

Which implies that the differential equation is exact. 

𝐹 = ∫(2𝑥 + tan 3𝑦)𝑑𝑥 

𝐹 = 𝑥2 + 𝑥 tan 3𝑦 + 𝜔(𝑦) 

 Similarly                                     𝐹 = ∫ (
 1 

 𝑦 
+ 3𝑥 sec2 3𝑦) 𝑑𝑦 

𝐹 = ln 𝑦 + 𝑥 tan 3𝑦 + g(𝑥) 

g(𝑥) = 𝑥2  &   𝜔(𝑦) = ln 𝑦 

𝑥2 + 𝑥 tan 3𝑦 + ln 𝑦 = 𝐶 

 

                    4.   Solve    𝑥3
𝑑𝑦

𝑑𝑥
+ 2𝑥2𝑦 = 𝑥 sin 2𝑥        

𝑦′ + (
 2  

𝑥
) 𝑦 =

sin 2𝑥

𝑥2
           Standard form,     𝑦′ + 𝑃(𝑥)𝑦 = 𝑄(𝑥) 

𝑃(𝑥) =
 2  

𝑥
      and   𝑄(𝑥) =

sin 2𝑥

𝑥2
  . So, the integrating factor is 

𝑢(𝑥) = 𝑒∫  𝑃(𝑥)𝑑𝑥 = 𝑒∫2 𝑥⁄ 𝑑𝑥  = 𝑒2 ln 𝑥 = 𝑒ln 𝑥2
= 𝑥2

 

𝑦 =
1

𝑢(𝑥)
∫ 𝑢(𝑥) 𝑄(𝑥)𝑑𝑥                   

𝑦 =
1

𝑥2
∫ 𝑥2 ×

sin 2𝑥

𝑥2
𝑑𝑥 =

1

𝑥2
∫ sin 2𝑥 𝑑𝑥 

𝑦 =
1

𝑥2
(−

 1 

 2 
cos 2𝑥 + 𝑐) 

 

 

 

 

 

 



     (3)   الاجوبة النموذجية 

         1.   Solve   𝑦′′ = 6𝑥𝑒3𝑥    with    𝑦′(0) =
 4 

 3 
 , 𝑦(0) =

 5 

 9 
 

 

𝑦′ = ∫ 6𝑥𝑒3𝑥𝑑𝑥 = 2𝑥𝑒3𝑥 −
 2 

 3 
𝑒3𝑥 + C     

 

𝑦′(0) =
 4 

 3 
⇨  

 4 

 3 
= 0 −

 2 

 3 
+ 𝐶 ⇨ 𝐶 = 2       

𝑦′ = 2𝑥𝑒3𝑥 −
 2 

 3 
𝑒3𝑥 + 2            

𝑦 = ∫ (2𝑥𝑒3𝑥 −
 2 

 3 
𝑒3𝑥 + 2) 𝑑𝑥 =  

 2 

 3 
𝑥𝑒3𝑥 −

 2 

 9 
 𝑒3𝑥  −

 2 

 9 
 𝑒3𝑥 + 2𝑥 + 𝐾         

𝑦(0) =
 5 

 9 
     ⇨    

 5 

 9 
= 0 −

 2 

 9 
 −

 2 

 9 
+ 0 + 𝐾    ⇨    𝐾 = 1 

𝑦 =  
 2 

 3 
𝑥𝑒3𝑥 −

 4 

 9 
 𝑒3𝑥 + 2𝑥 + 1         

 

         2.   Solve  (𝑥2 − 𝑥 − 12)𝑑𝑦 = (𝑦2 + 2𝑦)𝑑𝑥 

𝑑𝑦

(𝑦2 + 2𝑦)
=

𝑑𝑥

(𝑥2 − 𝑥 − 12)
   ⇨       

𝑑𝑦

𝑦(𝑦 + 2)
=

𝑑𝑥

(𝑥 + 3)(𝑥 − 4)
 

1

𝑦(𝑦 + 2)
=

𝐴

𝑦
+

𝐵

(𝑦 + 2)
 ;  𝑦 = 0 ⇨ 𝐴 =

 1 

2
 & 𝑦 = −2 ⇨ 𝐵 = −

 1 

2
 

1

𝑦(𝑦 + 2)
=

 1 

2𝑦
−

1

2(𝑦 + 2)
 

1

(𝑥 + 3)(𝑥 − 4)
=

𝐶

(𝑥 + 3)
+

𝐷

(𝑥 − 4)
 ; 𝑥 = −3 ⇨ 𝐶 = −

 1 

 7 
 & 𝑥 = 4 ⇨ 𝐷 =

 1 

 7 
 

1

(𝑥 + 3)(𝑥 − 4)
=

1

7(𝑥 − 4)
−

1

7(𝑥 + 3)
 

∫ (
1

2𝑦
−

1

2(𝑦 + 2)
) 𝑑𝑦 = ∫ (

1

7(𝑥 − 4)
−

1

7(𝑥 + 3)
) 𝑑𝑥 

 1 

2
(ln 𝑦 − ln(𝑦 + 2)) =

 1 

 7 
(ln(𝑥 − 4) − ln(𝑥 + 3)) + 𝑐 

 



         3.   Solve   ( 2𝑦 + tan 3𝑥)𝑑𝑦 + (
 1 

 𝑥 
+ 3𝑦 sec2 3𝑥) 𝑑𝑥 = 0   

𝜕𝑀

𝜕𝑥
= 3 sec2 3𝑥     ,    

𝜕𝑁

𝜕𝑦
= 3 sec2 3𝑥    ⇨       

𝜕𝑁

𝜕𝑥
=

𝜕𝑀

𝜕𝑦
   

Which implies that the differential equation is exact. 

𝐹 = ∫ (
 1 

 𝑥 
+ 3𝑦 sec2 3𝑥) 𝑑𝑥 

𝐹 = ln 𝑥 + 𝑦 tan 3𝑥 + 𝜔(𝑦) 

 Similarly                                     𝐹 = ∫(2𝑦 + tan 3𝑥)𝑑𝑦 

𝐹 = 𝑦2 + 𝑦 tan 3𝑥 + g(𝑥) 

g(𝑥) = ln 𝑥   &   𝜔(𝑦) = 𝑦2
 

𝑦2 + 𝑦 tan 3𝑥 + ln 𝑥 = 𝐶 

 

          4.   Solve    𝑥2
𝑑𝑦

𝑑𝑥
+ 3𝑥𝑦 =

sin 2𝑥

𝑥
        

𝑦′ + (
 3  

𝑥
) 𝑦 =

sin 2𝑥

𝑥3
           Standard form,     𝑦′ + 𝑃(𝑥)𝑦 = 𝑄(𝑥) 

𝑃(𝑥) =
 3  

𝑥
      and   𝑄(𝑥) =

sin 2𝑥

𝑥3
  . So, the integrating factor is 

𝑢(𝑥) = 𝑒∫  𝑃(𝑥)𝑑𝑥 = 𝑒∫3 𝑥⁄ 𝑑𝑥  = 𝑒3 ln 𝑥 = 𝑒ln 𝑥3
= 𝑥3

 

𝑦 =
1

𝑢(𝑥)
∫ 𝑢(𝑥) 𝑄(𝑥)𝑑𝑥                   

𝑦 =
1

𝑥3
∫ 𝑥3 ×

sin 2𝑥

𝑥3
𝑑𝑥 =

1

𝑥3
∫ sin 2𝑥 𝑑𝑥 

𝑦 =
1

𝑥3
(−

 1 

 2 
cos 2𝑥 + 𝑐)                               

 

 

 

 

 

 



     (4)   الاجوبة النموذجية 

                   1.   Solve   𝑦′′ = 6𝑥𝑒2𝑥    with    𝑦′(0) =
 3 

 2 
 , 𝑦(0) =

 5 

 2 
 

 

          𝑦′ = ∫ 6𝑥𝑒2𝑥𝑑𝑥 = 3𝑥𝑒2𝑥 −
 3 

 2 
𝑒2𝑥 + C     

 

          𝑦′(0) =
 3 

 2 
⇨  3 = 0 −

 3 

 2 
+ 𝐶 ⇨ 𝐶 = 3       

           𝑦′ = 3𝑥𝑒2𝑥 −
 3 

 2 
𝑒2𝑥 + 3            

𝑦 = ∫ (3𝑥𝑒2𝑥 −
 3 

 2 
𝑒2𝑥 + 3) 𝑑𝑥 =  

 3 

 2 
𝑥𝑒2𝑥 −

 3 

 4 
 𝑒2𝑥  −

 3 

 4 
 𝑒2𝑥 + 3𝑥 + 𝐾         

𝑦(0) =
 5 

 2 
     ⇨    

 5 

 2 
= 0 −

 3 

 4 
 −

 3 

 4 
+ 0 + 𝐾    ⇨    𝐾 = 4 

𝑦 =  
 3 

 2 
𝑥𝑒2𝑥 −

 3 

 2 
 𝑒2𝑥  + 3𝑥 + 4        

 

                   2.   Solve  (𝑦2 − 𝑦 − 12)𝑑𝑥 = (𝑥2 + 3𝑥)𝑑𝑦  

𝑑𝑦

(𝑦2 − 𝑦 − 12)
=

𝑑𝑥

(𝑥2 + 3𝑥)
   ⇨       

𝑑𝑦

(𝑦 + 3)(𝑦 − 4)
=

𝑑𝑥

𝑥(𝑥 + 3)
 

1

𝑥(𝑥 + 3)
=

𝐴

𝑥
+

𝐵

(𝑥 + 3)
 ;  𝑥 = 0 ⇨ 𝐴 =

 1 

3
 & 𝑥 = −3 ⇨ 𝐵 = −

 1 

3
 

1

𝑥(𝑥 − 3)
=

1

3𝑥
−

1

3(𝑥 − 3)
 

1

(𝑦 + 3)(𝑦 − 4)
=

𝐶

(𝑦 + 3)
+

𝐷

(𝑦 − 4)
 ; 𝑦 = −3 ⇨ 𝐶 = −

 1 

 7 
 & 𝑦 = 4 ⇨ 𝐷 =

 1 

 7 
 

1

(𝑦 + 3)(𝑦 − 4)
=

1

7(𝑦 − 4)
−

1

7(𝑦 + 3)
 

∫ (
1

3𝑥
−

1

(𝑥 − 3)
) 𝑑𝑥 = ∫ (

1

7(𝑦 − 4)
−

1

7(𝑦 + 3)
) 𝑑𝑦 

1

 3 
(ln 𝑥 − ln(𝑥 − 3)) =

 1 

 7 
(ln(𝑦 − 4) − ln(𝑦 + 3)) + 𝑐 

 



                   3.   Solve   (3𝑥2 + tan 2𝑦)𝑑𝑥 + (
 4 

 𝑦 
+ 2𝑥 sec2 2𝑦) 𝑑𝑦 = 0   

𝜕𝑀

𝜕𝑦
= 2 sec2 2𝑦     ,    

𝜕𝑁

𝜕𝑥
= 2 sec2 2𝑦    ⇨       

𝜕𝑁

𝜕𝑥
=

𝜕𝑀

𝜕𝑦
   

Which implies that the differential equation is exact. 

𝐹 = ∫(3𝑥2 + tan 2𝑦)𝑑𝑥 

𝐹 = 𝑥3 + 𝑥 tan 2𝑦 + 𝜔(𝑦) 

 Similarly                                     𝐹 = ∫ (
 4 

 𝑦 
+ 2𝑥 sec2 2𝑦) 𝑑𝑦 

𝐹 = 4 ln 𝑦 + 𝑥 tan 2𝑦 + g(𝑥) 

g(𝑥) = 𝑥3  &   𝜔(𝑦) = 4 ln 𝑦 

𝑥3 + 𝑥 tan 2𝑦 + 4 ln 𝑦 = 𝐶 

 

                   4.   Solve    𝑥2
𝑑𝑦

𝑑𝑥
+ 2𝑥𝑦 = cos 3𝑥        

𝑦′ + (
 2  

𝑥
) 𝑦 =

cos 3𝑥

𝑥2
           Standard form,     𝑦′ + 𝑃(𝑥)𝑦 = 𝑄(𝑥) 

𝑃(𝑥) =
 2  

𝑥
      and   𝑄(𝑥) =

cos 3𝑥

𝑥2
  . So, the integrating factor is 

𝑢(𝑥) = 𝑒∫  𝑃(𝑥)𝑑𝑥 = 𝑒∫2 𝑥⁄ 𝑑𝑥  = 𝑒2 ln 𝑥 = 𝑒ln 𝑥2
= 𝑥2

 

𝑦 =
1

𝑢(𝑥)
∫ 𝑢(𝑥) 𝑄(𝑥)𝑑𝑥                   

𝑦 =
1

𝑥2
∫ 𝑥2 ×

cos 3𝑥

𝑥2
𝑑𝑥 =

1

𝑥2
∫ cos 3𝑥 𝑑𝑥 

𝑦 =
1

𝑥2
(

 1 

 3 
sin 3𝑥 + 𝑐)           

 

 


