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Ramanasri IAS/IFoS Maths Optional
Ordinary Differential Equations PYQ 2025 to 2009

2025
1. Solve the differential equation

𝑑𝑦

𝑑𝑥
+ 𝑦

(1 − 𝑥2)3/2 =
𝑥 + (1 − 𝑥2)1/2

(1 − 𝑥2)2 .

[8 Marks]

2. Solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 𝑥
𝑑𝑦

𝑑𝑥
+ 4𝑦 = cos(log 𝑥) + 𝑥 sin(log 𝑥).

[8 Marks]

3. Given that 𝑦 = 𝑥 + 1
𝑥

is a solution of the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 0. Find the other linearly

independent solution and write down the general solution of the given differential equation.
[10 Marks]

4. Use the method of variation of parameters to show that the solution of
𝑑2𝑦

𝑑𝑥2 + 𝑘2𝑦 = 𝜙(𝑥), satisfying the conditions

𝑦(0) = 0 =
𝑑𝑦

𝑑𝑥

����
𝑥=0

, is given by 𝑦(𝑥) = 1
𝑘

∫ 𝑥

0 𝜙(𝑡) sin 𝑘 (𝑥 − 𝑡) 𝑑𝑡.

[15 Marks]

5. Find the general and singular solutions of 3𝑥𝑦 = 2𝑝𝑥2 − 2𝑝2, where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[15 Marks]

2024
6. Solve the differential equation 𝑝2 +

(
𝑥 + 𝑦 − 2𝑦

𝑥

)
𝑝 + 𝑥𝑦 + 𝑦2

𝑥2 − 𝑦 − 𝑦2

𝑥
= 0, where 𝑝 =

𝑑𝑦

𝑑𝑥
.

[8 Marks]

7. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 = cosh 𝑥.

[8 Marks]

8. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 + 10
𝑑𝑦

𝑑𝑥
+ 29𝑦 = 𝑥𝑒5𝑥 + sin 2𝑥.

[10 Marks]

9. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − cot 𝑥
𝑑𝑦

𝑑𝑥
− (1 − cot 𝑥)𝑦 = 𝑒𝑥 sin 𝑥.

[15 Marks]

10. Using the method of variation of parameters, solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 𝑥2 log 𝑥, 𝑥 > 0.

[15 Marks]

2023
11. Find the solution of the differential equation 2𝑥2𝑦

(
𝑑𝑦

𝑑𝑥

)
= tan(𝑥2𝑦) − 2𝑥𝑦2. What will be the definite value of the

arbitrary constant, appearing in the solution, on coordinate axes?
[8 Marks]
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𝑑𝑦

𝑑𝑥
.

[15 Marks]

2024
6. Solve the differential equation 𝑝2 +

(
𝑥 + 𝑦 − 2𝑦

𝑥

)
𝑝 + 𝑥𝑦 + 𝑦2

𝑥2 − 𝑦 − 𝑦2

𝑥
= 0, where 𝑝 =

𝑑𝑦

𝑑𝑥
.

[8 Marks]

7. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 = cosh 𝑥.

[8 Marks]

8. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 + 10
𝑑𝑦

𝑑𝑥
+ 29𝑦 = 𝑥𝑒5𝑥 + sin 2𝑥.

[10 Marks]

9. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − cot 𝑥
𝑑𝑦

𝑑𝑥
− (1 − cot 𝑥)𝑦 = 𝑒𝑥 sin 𝑥.

[15 Marks]

10. Using the method of variation of parameters, solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 𝑥2 log 𝑥, 𝑥 > 0.

[15 Marks]

2023
11. Find the solution of the differential equation 2𝑥2𝑦

(
𝑑𝑦

𝑑𝑥

)
= tan(𝑥2𝑦) − 2𝑥𝑦2. What will be the definite value of the

arbitrary constant, appearing in the solution, on coordinate axes?
[8 Marks]
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1. Solve the differential equation

𝑑𝑦

𝑑𝑥
+ 𝑦

(1 − 𝑥2)3/2 =
𝑥 + (1 − 𝑥2)1/2

(1 − 𝑥2)2 .
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2. Solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 𝑥
𝑑𝑦

𝑑𝑥
+ 4𝑦 = cos(log 𝑥) + 𝑥 sin(log 𝑥).
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3. Given that 𝑦 = 𝑥 + 1
𝑥

is a solution of the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 0. Find the other linearly

independent solution and write down the general solution of the given differential equation.
[10 Marks]

4. Use the method of variation of parameters to show that the solution of
𝑑2𝑦

𝑑𝑥2 + 𝑘2𝑦 = 𝜙(𝑥), satisfying the conditions

𝑦(0) = 0 =
𝑑𝑦

𝑑𝑥

����
𝑥=0

, is given by 𝑦(𝑥) = 1
𝑘

∫ 𝑥

0 𝜙(𝑡) sin 𝑘 (𝑥 − 𝑡) 𝑑𝑡.

[15 Marks]

5. Find the general and singular solutions of 3𝑥𝑦 = 2𝑝𝑥2 − 2𝑝2, where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[15 Marks]

2024
6. Solve the differential equation 𝑝2 +

(
𝑥 + 𝑦 − 2𝑦

𝑥

)
𝑝 + 𝑥𝑦 + 𝑦2

𝑥2 − 𝑦 − 𝑦2

𝑥
= 0, where 𝑝 =

𝑑𝑦

𝑑𝑥
.

[8 Marks]

7. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 = cosh 𝑥.

[8 Marks]

8. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 + 10
𝑑𝑦

𝑑𝑥
+ 29𝑦 = 𝑥𝑒5𝑥 + sin 2𝑥.

[10 Marks]

9. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − cot 𝑥
𝑑𝑦

𝑑𝑥
− (1 − cot 𝑥)𝑦 = 𝑒𝑥 sin 𝑥.

[15 Marks]

10. Using the method of variation of parameters, solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 𝑥2 log 𝑥, 𝑥 > 0.

[15 Marks]

2023
11. Find the solution of the differential equation 2𝑥2𝑦

(
𝑑𝑦

𝑑𝑥

)
= tan(𝑥2𝑦) − 2𝑥𝑦2. What will be the definite value of the

arbitrary constant, appearing in the solution, on coordinate axes?
[8 Marks]
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+ 𝑦

(1 − 𝑥2)3/2 =
𝑥 + (1 − 𝑥2)1/2

(1 − 𝑥2)2 .
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2. Solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 𝑥
𝑑𝑦

𝑑𝑥
+ 4𝑦 = cos(log 𝑥) + 𝑥 sin(log 𝑥).
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3. Given that 𝑦 = 𝑥 + 1
𝑥

is a solution of the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 0. Find the other linearly

independent solution and write down the general solution of the given differential equation.
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4. Use the method of variation of parameters to show that the solution of
𝑑2𝑦

𝑑𝑥2 + 𝑘2𝑦 = 𝜙(𝑥), satisfying the conditions

𝑦(0) = 0 =
𝑑𝑦

𝑑𝑥

����
𝑥=0

, is given by 𝑦(𝑥) = 1
𝑘

∫ 𝑥

0 𝜙(𝑡) sin 𝑘 (𝑥 − 𝑡) 𝑑𝑡.
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5. Find the general and singular solutions of 3𝑥𝑦 = 2𝑝𝑥2 − 2𝑝2, where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[15 Marks]
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6. Solve the differential equation 𝑝2 +

(
𝑥 + 𝑦 − 2𝑦

𝑥

)
𝑝 + 𝑥𝑦 + 𝑦2

𝑥2 − 𝑦 − 𝑦2

𝑥
= 0, where 𝑝 =

𝑑𝑦

𝑑𝑥
.
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7. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 = cosh 𝑥.

[8 Marks]

8. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 + 10
𝑑𝑦

𝑑𝑥
+ 29𝑦 = 𝑥𝑒5𝑥 + sin 2𝑥.

[10 Marks]

9. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − cot 𝑥
𝑑𝑦

𝑑𝑥
− (1 − cot 𝑥)𝑦 = 𝑒𝑥 sin 𝑥.

[15 Marks]

10. Using the method of variation of parameters, solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 𝑥2 log 𝑥, 𝑥 > 0.

[15 Marks]

2023
11. Find the solution of the differential equation 2𝑥2𝑦

(
𝑑𝑦

𝑑𝑥

)
= tan(𝑥2𝑦) − 2𝑥𝑦2. What will be the definite value of the

arbitrary constant, appearing in the solution, on coordinate axes?
[8 Marks]
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1. Solve the differential equation

𝑑𝑦

𝑑𝑥
+ 𝑦

(1 − 𝑥2)3/2 =
𝑥 + (1 − 𝑥2)1/2

(1 − 𝑥2)2 .
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2. Solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 𝑥
𝑑𝑦

𝑑𝑥
+ 4𝑦 = cos(log 𝑥) + 𝑥 sin(log 𝑥).

[8 Marks]

3. Given that 𝑦 = 𝑥 + 1
𝑥

is a solution of the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 0. Find the other linearly

independent solution and write down the general solution of the given differential equation.
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4. Use the method of variation of parameters to show that the solution of
𝑑2𝑦

𝑑𝑥2 + 𝑘2𝑦 = 𝜙(𝑥), satisfying the conditions

𝑦(0) = 0 =
𝑑𝑦

𝑑𝑥

����
𝑥=0

, is given by 𝑦(𝑥) = 1
𝑘

∫ 𝑥

0 𝜙(𝑡) sin 𝑘 (𝑥 − 𝑡) 𝑑𝑡.

[15 Marks]

5. Find the general and singular solutions of 3𝑥𝑦 = 2𝑝𝑥2 − 2𝑝2, where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[15 Marks]

2024
6. Solve the differential equation 𝑝2 +

(
𝑥 + 𝑦 − 2𝑦

𝑥

)
𝑝 + 𝑥𝑦 + 𝑦2

𝑥2 − 𝑦 − 𝑦2

𝑥
= 0, where 𝑝 =

𝑑𝑦

𝑑𝑥
.

[8 Marks]

7. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 = cosh 𝑥.

[8 Marks]

8. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 + 10
𝑑𝑦

𝑑𝑥
+ 29𝑦 = 𝑥𝑒5𝑥 + sin 2𝑥.

[10 Marks]

9. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − cot 𝑥
𝑑𝑦

𝑑𝑥
− (1 − cot 𝑥)𝑦 = 𝑒𝑥 sin 𝑥.

[15 Marks]

10. Using the method of variation of parameters, solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 𝑥2 log 𝑥, 𝑥 > 0.

[15 Marks]

2023
11. Find the solution of the differential equation 2𝑥2𝑦

(
𝑑𝑦

𝑑𝑥

)
= tan(𝑥2𝑦) − 2𝑥𝑦2. What will be the definite value of the

arbitrary constant, appearing in the solution, on coordinate axes?
[8 Marks]
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2025
1. Solve the differential equation

𝑑𝑦

𝑑𝑥
+ 𝑦

(1 − 𝑥2)3/2 =
𝑥 + (1 − 𝑥2)1/2

(1 − 𝑥2)2 .

[8 Marks]

2. Solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 𝑥
𝑑𝑦

𝑑𝑥
+ 4𝑦 = cos(log 𝑥) + 𝑥 sin(log 𝑥).

[8 Marks]

3. Given that 𝑦 = 𝑥 + 1
𝑥

is a solution of the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 0. Find the other linearly

independent solution and write down the general solution of the given differential equation.
[10 Marks]

4. Use the method of variation of parameters to show that the solution of
𝑑2𝑦

𝑑𝑥2 + 𝑘2𝑦 = 𝜙(𝑥), satisfying the conditions

𝑦(0) = 0 =
𝑑𝑦

𝑑𝑥

����
𝑥=0

, is given by 𝑦(𝑥) = 1
𝑘

∫ 𝑥

0 𝜙(𝑡) sin 𝑘 (𝑥 − 𝑡) 𝑑𝑡.

[15 Marks]

5. Find the general and singular solutions of 3𝑥𝑦 = 2𝑝𝑥2 − 2𝑝2, where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[15 Marks]

2024
6. Solve the differential equation 𝑝2 +

(
𝑥 + 𝑦 − 2𝑦

𝑥

)
𝑝 + 𝑥𝑦 + 𝑦2

𝑥2 − 𝑦 − 𝑦2

𝑥
= 0, where 𝑝 =

𝑑𝑦

𝑑𝑥
.

[8 Marks]

7. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 = cosh 𝑥.

[8 Marks]

8. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 + 10
𝑑𝑦

𝑑𝑥
+ 29𝑦 = 𝑥𝑒5𝑥 + sin 2𝑥.

[10 Marks]

9. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − cot 𝑥
𝑑𝑦

𝑑𝑥
− (1 − cot 𝑥)𝑦 = 𝑒𝑥 sin 𝑥.

[15 Marks]

10. Using the method of variation of parameters, solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 𝑥2 log 𝑥, 𝑥 > 0.

[15 Marks]

2023
11. Find the solution of the differential equation 2𝑥2𝑦

(
𝑑𝑦

𝑑𝑥

)
= tan(𝑥2𝑦) − 2𝑥𝑦2. What will be the definite value of the

arbitrary constant, appearing in the solution, on coordinate axes?
[8 Marks]
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1. Solve the differential equation

𝑑𝑦

𝑑𝑥
+ 𝑦

(1 − 𝑥2)3/2 =
𝑥 + (1 − 𝑥2)1/2

(1 − 𝑥2)2 .
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2. Solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 𝑥
𝑑𝑦

𝑑𝑥
+ 4𝑦 = cos(log 𝑥) + 𝑥 sin(log 𝑥).
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3. Given that 𝑦 = 𝑥 + 1
𝑥

is a solution of the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 0. Find the other linearly

independent solution and write down the general solution of the given differential equation.
[10 Marks]

4. Use the method of variation of parameters to show that the solution of
𝑑2𝑦

𝑑𝑥2 + 𝑘2𝑦 = 𝜙(𝑥), satisfying the conditions

𝑦(0) = 0 =
𝑑𝑦

𝑑𝑥

����
𝑥=0

, is given by 𝑦(𝑥) = 1
𝑘

∫ 𝑥

0 𝜙(𝑡) sin 𝑘 (𝑥 − 𝑡) 𝑑𝑡.

[15 Marks]

5. Find the general and singular solutions of 3𝑥𝑦 = 2𝑝𝑥2 − 2𝑝2, where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[15 Marks]
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6. Solve the differential equation 𝑝2 +

(
𝑥 + 𝑦 − 2𝑦

𝑥

)
𝑝 + 𝑥𝑦 + 𝑦2

𝑥2 − 𝑦 − 𝑦2

𝑥
= 0, where 𝑝 =

𝑑𝑦

𝑑𝑥
.

[8 Marks]

7. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 = cosh 𝑥.

[8 Marks]

8. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 + 10
𝑑𝑦

𝑑𝑥
+ 29𝑦 = 𝑥𝑒5𝑥 + sin 2𝑥.

[10 Marks]

9. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − cot 𝑥
𝑑𝑦

𝑑𝑥
− (1 − cot 𝑥)𝑦 = 𝑒𝑥 sin 𝑥.

[15 Marks]

10. Using the method of variation of parameters, solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 𝑥2 log 𝑥, 𝑥 > 0.

[15 Marks]

2023
11. Find the solution of the differential equation 2𝑥2𝑦

(
𝑑𝑦

𝑑𝑥

)
= tan(𝑥2𝑦) − 2𝑥𝑦2. What will be the definite value of the

arbitrary constant, appearing in the solution, on coordinate axes?
[8 Marks]

Ramana Sri IAS | Reputed Institute for Maths Optional of UPSC, IAS, IFoS (IFS), Civil Services and State PCS Exams

Ramanasri IAS/IFoS Maths Optional
Ordinary Differential Equations PYQ 2025 to 2009

2025
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𝑑𝑦

𝑑𝑥
+ 𝑦

(1 − 𝑥2)3/2 =
𝑥 + (1 − 𝑥2)1/2

(1 − 𝑥2)2 .
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2. Solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 𝑥
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𝑑𝑥
+ 4𝑦 = cos(log 𝑥) + 𝑥 sin(log 𝑥).
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3. Given that 𝑦 = 𝑥 + 1
𝑥

is a solution of the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 0. Find the other linearly

independent solution and write down the general solution of the given differential equation.
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4. Use the method of variation of parameters to show that the solution of
𝑑2𝑦

𝑑𝑥2 + 𝑘2𝑦 = 𝜙(𝑥), satisfying the conditions

𝑦(0) = 0 =
𝑑𝑦

𝑑𝑥

����
𝑥=0

, is given by 𝑦(𝑥) = 1
𝑘

∫ 𝑥

0 𝜙(𝑡) sin 𝑘 (𝑥 − 𝑡) 𝑑𝑡.
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5. Find the general and singular solutions of 3𝑥𝑦 = 2𝑝𝑥2 − 2𝑝2, where 𝑝 =
𝑑𝑦

𝑑𝑥
.
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6. Solve the differential equation 𝑝2 +

(
𝑥 + 𝑦 − 2𝑦

𝑥

)
𝑝 + 𝑥𝑦 + 𝑦2

𝑥2 − 𝑦 − 𝑦2

𝑥
= 0, where 𝑝 =

𝑑𝑦

𝑑𝑥
.
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7. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 = cosh 𝑥.

[8 Marks]

8. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 + 10
𝑑𝑦

𝑑𝑥
+ 29𝑦 = 𝑥𝑒5𝑥 + sin 2𝑥.

[10 Marks]

9. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − cot 𝑥
𝑑𝑦

𝑑𝑥
− (1 − cot 𝑥)𝑦 = 𝑒𝑥 sin 𝑥.

[15 Marks]

10. Using the method of variation of parameters, solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 𝑥2 log 𝑥, 𝑥 > 0.

[15 Marks]

2023
11. Find the solution of the differential equation 2𝑥2𝑦

(
𝑑𝑦

𝑑𝑥

)
= tan(𝑥2𝑦) − 2𝑥𝑦2. What will be the definite value of the

arbitrary constant, appearing in the solution, on coordinate axes?
[8 Marks]
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2025
1. Solve the differential equation

𝑑𝑦

𝑑𝑥
+ 𝑦

(1 − 𝑥2)3/2 =
𝑥 + (1 − 𝑥2)1/2

(1 − 𝑥2)2 .

[8 Marks]

2. Solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 𝑥
𝑑𝑦

𝑑𝑥
+ 4𝑦 = cos(log 𝑥) + 𝑥 sin(log 𝑥).

[8 Marks]

3. Given that 𝑦 = 𝑥 + 1
𝑥

is a solution of the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 0. Find the other linearly

independent solution and write down the general solution of the given differential equation.
[10 Marks]

4. Use the method of variation of parameters to show that the solution of
𝑑2𝑦

𝑑𝑥2 + 𝑘2𝑦 = 𝜙(𝑥), satisfying the conditions

𝑦(0) = 0 =
𝑑𝑦

𝑑𝑥

����
𝑥=0

, is given by 𝑦(𝑥) = 1
𝑘

∫ 𝑥

0 𝜙(𝑡) sin 𝑘 (𝑥 − 𝑡) 𝑑𝑡.

[15 Marks]

5. Find the general and singular solutions of 3𝑥𝑦 = 2𝑝𝑥2 − 2𝑝2, where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[15 Marks]

2024
6. Solve the differential equation 𝑝2 +

(
𝑥 + 𝑦 − 2𝑦

𝑥

)
𝑝 + 𝑥𝑦 + 𝑦2

𝑥2 − 𝑦 − 𝑦2

𝑥
= 0, where 𝑝 =

𝑑𝑦

𝑑𝑥
.

[8 Marks]

7. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 = cosh 𝑥.

[8 Marks]

8. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 + 10
𝑑𝑦

𝑑𝑥
+ 29𝑦 = 𝑥𝑒5𝑥 + sin 2𝑥.

[10 Marks]

9. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − cot 𝑥
𝑑𝑦

𝑑𝑥
− (1 − cot 𝑥)𝑦 = 𝑒𝑥 sin 𝑥.

[15 Marks]

10. Using the method of variation of parameters, solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 𝑥2 log 𝑥, 𝑥 > 0.

[15 Marks]

2023
11. Find the solution of the differential equation 2𝑥2𝑦

(
𝑑𝑦

𝑑𝑥

)
= tan(𝑥2𝑦) − 2𝑥𝑦2. What will be the definite value of the

arbitrary constant, appearing in the solution, on coordinate axes?
[8 Marks]
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𝑥 + (1 − 𝑥2)1/2
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3. Given that 𝑦 = 𝑥 + 1
𝑥
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2𝑦
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𝑑𝑦

𝑑𝑥
− 𝑦 = 0. Find the other linearly

independent solution and write down the general solution of the given differential equation.
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𝑑𝑥2 + 𝑘2𝑦 = 𝜙(𝑥), satisfying the conditions

𝑦(0) = 0 =
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𝑑𝑥

����
𝑥=0

, is given by 𝑦(𝑥) = 1
𝑘
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.
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𝑥
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𝑝 + 𝑥𝑦 + 𝑦2

𝑥2 − 𝑦 − 𝑦2

𝑥
= 0, where 𝑝 =

𝑑𝑦

𝑑𝑥
.
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𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 = cosh 𝑥.
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8. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 + 10
𝑑𝑦

𝑑𝑥
+ 29𝑦 = 𝑥𝑒5𝑥 + sin 2𝑥.

[10 Marks]

9. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − cot 𝑥
𝑑𝑦

𝑑𝑥
− (1 − cot 𝑥)𝑦 = 𝑒𝑥 sin 𝑥.

[15 Marks]

10. Using the method of variation of parameters, solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 𝑥2 log 𝑥, 𝑥 > 0.

[15 Marks]

2023
11. Find the solution of the differential equation 2𝑥2𝑦

(
𝑑𝑦

𝑑𝑥

)
= tan(𝑥2𝑦) − 2𝑥𝑦2. What will be the definite value of the

arbitrary constant, appearing in the solution, on coordinate axes?
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2025
1. Solve the differential equation

𝑑𝑦

𝑑𝑥
+ 𝑦

(1 − 𝑥2)3/2 =
𝑥 + (1 − 𝑥2)1/2

(1 − 𝑥2)2 .

[8 Marks]

2. Solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 𝑥
𝑑𝑦

𝑑𝑥
+ 4𝑦 = cos(log 𝑥) + 𝑥 sin(log 𝑥).

[8 Marks]

3. Given that 𝑦 = 𝑥 + 1
𝑥

is a solution of the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 0. Find the other linearly

independent solution and write down the general solution of the given differential equation.
[10 Marks]

4. Use the method of variation of parameters to show that the solution of
𝑑2𝑦

𝑑𝑥2 + 𝑘2𝑦 = 𝜙(𝑥), satisfying the conditions

𝑦(0) = 0 =
𝑑𝑦

𝑑𝑥

����
𝑥=0

, is given by 𝑦(𝑥) = 1
𝑘

∫ 𝑥

0 𝜙(𝑡) sin 𝑘 (𝑥 − 𝑡) 𝑑𝑡.

[15 Marks]

5. Find the general and singular solutions of 3𝑥𝑦 = 2𝑝𝑥2 − 2𝑝2, where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[15 Marks]

2024
6. Solve the differential equation 𝑝2 +

(
𝑥 + 𝑦 − 2𝑦

𝑥

)
𝑝 + 𝑥𝑦 + 𝑦2

𝑥2 − 𝑦 − 𝑦2

𝑥
= 0, where 𝑝 =

𝑑𝑦

𝑑𝑥
.

[8 Marks]

7. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 = cosh 𝑥.

[8 Marks]

8. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 + 10
𝑑𝑦

𝑑𝑥
+ 29𝑦 = 𝑥𝑒5𝑥 + sin 2𝑥.

[10 Marks]

9. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − cot 𝑥
𝑑𝑦

𝑑𝑥
− (1 − cot 𝑥)𝑦 = 𝑒𝑥 sin 𝑥.

[15 Marks]

10. Using the method of variation of parameters, solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 𝑥2 log 𝑥, 𝑥 > 0.

[15 Marks]

2023
11. Find the solution of the differential equation 2𝑥2𝑦

(
𝑑𝑦

𝑑𝑥

)
= tan(𝑥2𝑦) − 2𝑥𝑦2. What will be the definite value of the

arbitrary constant, appearing in the solution, on coordinate axes?
[8 Marks]
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12. Identify that one solution of the equation 𝑥𝑦′′ + (𝑥 − 1)𝑦′ − 𝑦 = 0 is of the form 𝑐𝑒±𝑎𝑥 and then find the other
solution by method of reduction of order.

[8 Marks]

13. Solve the differential equation 𝑦(𝑥𝑦 + 2𝑥2𝑦2) 𝑑𝑥 + 𝑥(𝑥𝑦 − 𝑥2𝑦2) 𝑑𝑦 = 0. Verify that the obtained solution satisfies
the given differential equation.

[10 Marks]

14. Find the complete solution of 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 3𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 =

log 𝑥 sin(log 𝑥) + 1
𝑥

.

[15 Marks]

15. Find singular solution of the differential equation 𝑦2
(
𝑑𝑦

𝑑𝑥

)2
− 2𝑥𝑦

(
𝑑𝑦

𝑑𝑥

)
tan2 𝛽 + 𝑦2 sec2 𝛽 − 𝑥2 tan2 𝛽 = 0 directly

and from its complete primitive. Determine tac-locus. Show that the envelope of family of curves, which is
represented by the given equation, is 𝑦 = ±𝑥 tan 𝛽.

[15 Marks]

2022
16. Find the general solution of the differential equation 𝑝2 cos2 𝑦 + 𝑝 sin 𝑥 cos 𝑥 cos 𝑦 − sin 𝑦 cos2 𝑥 = 0, where

𝑝 =
𝑑𝑦

𝑑𝑥
.

[8 Marks]

17. Solve the differential equation (𝐷2 − 1)𝑦 = 𝑒𝑥 (1 + 𝑥2), where 𝐷 =
𝑑

𝑑𝑥
.

[8 Marks]

18. Solve the differential equation 4(𝑥𝑝2 + 𝑦𝑝) = 𝑦4, where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[10 Marks]

19. Given that 𝑦1 = 𝑥2 is a solution of the differential equation 𝑥3 𝑑
2𝑦

𝑑𝑥2 − (𝑥2 + 3𝑥) 𝑑𝑦
𝑑𝑥

+ 6𝑦 = 0, find the other linearly
independent solution of the above differential equation and write down the general solution of the differential
equation.

[15 Marks]

20. Solve the differential equation 𝑥3 𝑑
3𝑦

𝑑𝑥3 + 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 2𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 15𝑥4 + 8𝑥3.

[15 Marks]

2021
21. Solve the differential equation

𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 =

𝑒𝑥

1 + 𝑒𝑥
by the method of variation of parameters.

[8 Marks]

22. Solve the differential equation 𝑦 − 𝑥
𝑑𝑦

𝑑𝑥
= 𝑓

(
𝑦2 + 𝑑𝑦

𝑑𝑥

)
.

[8 Marks]
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12. Identify that one solution of the equation 𝑥𝑦′′ + (𝑥 − 1)𝑦′ − 𝑦 = 0 is of the form 𝑐𝑒±𝑎𝑥 and then find the other
solution by method of reduction of order.

[8 Marks]

13. Solve the differential equation 𝑦(𝑥𝑦 + 2𝑥2𝑦2) 𝑑𝑥 + 𝑥(𝑥𝑦 − 𝑥2𝑦2) 𝑑𝑦 = 0. Verify that the obtained solution satisfies
the given differential equation.

[10 Marks]

14. Find the complete solution of 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 3𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 =

log 𝑥 sin(log 𝑥) + 1
𝑥

.
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15. Find singular solution of the differential equation 𝑦2
(
𝑑𝑦

𝑑𝑥

)2
− 2𝑥𝑦

(
𝑑𝑦

𝑑𝑥

)
tan2 𝛽 + 𝑦2 sec2 𝛽 − 𝑥2 tan2 𝛽 = 0 directly

and from its complete primitive. Determine tac-locus. Show that the envelope of family of curves, which is
represented by the given equation, is 𝑦 = ±𝑥 tan 𝛽.

[15 Marks]

2022
16. Find the general solution of the differential equation 𝑝2 cos2 𝑦 + 𝑝 sin 𝑥 cos 𝑥 cos 𝑦 − sin 𝑦 cos2 𝑥 = 0, where

𝑝 =
𝑑𝑦

𝑑𝑥
.

[8 Marks]

17. Solve the differential equation (𝐷2 − 1)𝑦 = 𝑒𝑥 (1 + 𝑥2), where 𝐷 =
𝑑

𝑑𝑥
.

[8 Marks]

18. Solve the differential equation 4(𝑥𝑝2 + 𝑦𝑝) = 𝑦4, where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[10 Marks]

19. Given that 𝑦1 = 𝑥2 is a solution of the differential equation 𝑥3 𝑑
2𝑦

𝑑𝑥2 − (𝑥2 + 3𝑥) 𝑑𝑦
𝑑𝑥

+ 6𝑦 = 0, find the other linearly
independent solution of the above differential equation and write down the general solution of the differential
equation.

[15 Marks]

20. Solve the differential equation 𝑥3 𝑑
3𝑦

𝑑𝑥3 + 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 2𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 15𝑥4 + 8𝑥3.

[15 Marks]

2021
21. Solve the differential equation

𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 =

𝑒𝑥

1 + 𝑒𝑥
by the method of variation of parameters.

[8 Marks]

22. Solve the differential equation 𝑦 − 𝑥
𝑑𝑦

𝑑𝑥
= 𝑓

(
𝑦2 + 𝑑𝑦

𝑑𝑥

)
.

[8 Marks]
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12. Identify that one solution of the equation 𝑥𝑦′′ + (𝑥 − 1)𝑦′ − 𝑦 = 0 is of the form 𝑐𝑒±𝑎𝑥 and then find the other
solution by method of reduction of order.
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13. Solve the differential equation 𝑦(𝑥𝑦 + 2𝑥2𝑦2) 𝑑𝑥 + 𝑥(𝑥𝑦 − 𝑥2𝑦2) 𝑑𝑦 = 0. Verify that the obtained solution satisfies
the given differential equation.

[10 Marks]

14. Find the complete solution of 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 3𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 =

log 𝑥 sin(log 𝑥) + 1
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(
𝑑𝑦
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− 2𝑥𝑦

(
𝑑𝑦

𝑑𝑥

)
tan2 𝛽 + 𝑦2 sec2 𝛽 − 𝑥2 tan2 𝛽 = 0 directly

and from its complete primitive. Determine tac-locus. Show that the envelope of family of curves, which is
represented by the given equation, is 𝑦 = ±𝑥 tan 𝛽.
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2022
16. Find the general solution of the differential equation 𝑝2 cos2 𝑦 + 𝑝 sin 𝑥 cos 𝑥 cos 𝑦 − sin 𝑦 cos2 𝑥 = 0, where

𝑝 =
𝑑𝑦
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.
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17. Solve the differential equation (𝐷2 − 1)𝑦 = 𝑒𝑥 (1 + 𝑥2), where 𝐷 =
𝑑
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.
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𝑑𝑥
.
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19. Given that 𝑦1 = 𝑥2 is a solution of the differential equation 𝑥3 𝑑
2𝑦

𝑑𝑥2 − (𝑥2 + 3𝑥) 𝑑𝑦
𝑑𝑥

+ 6𝑦 = 0, find the other linearly
independent solution of the above differential equation and write down the general solution of the differential
equation.

[15 Marks]

20. Solve the differential equation 𝑥3 𝑑
3𝑦

𝑑𝑥3 + 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 2𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 15𝑥4 + 8𝑥3.
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2021
21. Solve the differential equation

𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 =

𝑒𝑥

1 + 𝑒𝑥
by the method of variation of parameters.
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22. Solve the differential equation 𝑦 − 𝑥
𝑑𝑦

𝑑𝑥
= 𝑓

(
𝑦2 + 𝑑𝑦

𝑑𝑥

)
.
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12. Identify that one solution of the equation 𝑥𝑦′′ + (𝑥 − 1)𝑦′ − 𝑦 = 0 is of the form 𝑐𝑒±𝑎𝑥 and then find the other
solution by method of reduction of order.

[8 Marks]

13. Solve the differential equation 𝑦(𝑥𝑦 + 2𝑥2𝑦2) 𝑑𝑥 + 𝑥(𝑥𝑦 − 𝑥2𝑦2) 𝑑𝑦 = 0. Verify that the obtained solution satisfies
the given differential equation.
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14. Find the complete solution of 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 3𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 =

log 𝑥 sin(log 𝑥) + 1
𝑥

.
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15. Find singular solution of the differential equation 𝑦2
(
𝑑𝑦

𝑑𝑥

)2
− 2𝑥𝑦

(
𝑑𝑦

𝑑𝑥

)
tan2 𝛽 + 𝑦2 sec2 𝛽 − 𝑥2 tan2 𝛽 = 0 directly

and from its complete primitive. Determine tac-locus. Show that the envelope of family of curves, which is
represented by the given equation, is 𝑦 = ±𝑥 tan 𝛽.

[15 Marks]

2022
16. Find the general solution of the differential equation 𝑝2 cos2 𝑦 + 𝑝 sin 𝑥 cos 𝑥 cos 𝑦 − sin 𝑦 cos2 𝑥 = 0, where

𝑝 =
𝑑𝑦

𝑑𝑥
.

[8 Marks]

17. Solve the differential equation (𝐷2 − 1)𝑦 = 𝑒𝑥 (1 + 𝑥2), where 𝐷 =
𝑑

𝑑𝑥
.

[8 Marks]

18. Solve the differential equation 4(𝑥𝑝2 + 𝑦𝑝) = 𝑦4, where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[10 Marks]

19. Given that 𝑦1 = 𝑥2 is a solution of the differential equation 𝑥3 𝑑
2𝑦

𝑑𝑥2 − (𝑥2 + 3𝑥) 𝑑𝑦
𝑑𝑥

+ 6𝑦 = 0, find the other linearly
independent solution of the above differential equation and write down the general solution of the differential
equation.

[15 Marks]

20. Solve the differential equation 𝑥3 𝑑
3𝑦

𝑑𝑥3 + 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 2𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 15𝑥4 + 8𝑥3.

[15 Marks]

2021
21. Solve the differential equation

𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 =

𝑒𝑥

1 + 𝑒𝑥
by the method of variation of parameters.

[8 Marks]

22. Solve the differential equation 𝑦 − 𝑥
𝑑𝑦

𝑑𝑥
= 𝑓

(
𝑦2 + 𝑑𝑦

𝑑𝑥

)
.

[8 Marks]
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12. Identify that one solution of the equation 𝑥𝑦′′ + (𝑥 − 1)𝑦′ − 𝑦 = 0 is of the form 𝑐𝑒±𝑎𝑥 and then find the other
solution by method of reduction of order.

[8 Marks]

13. Solve the differential equation 𝑦(𝑥𝑦 + 2𝑥2𝑦2) 𝑑𝑥 + 𝑥(𝑥𝑦 − 𝑥2𝑦2) 𝑑𝑦 = 0. Verify that the obtained solution satisfies
the given differential equation.

[10 Marks]

14. Find the complete solution of 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 3𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 =

log 𝑥 sin(log 𝑥) + 1
𝑥

.

[15 Marks]

15. Find singular solution of the differential equation 𝑦2
(
𝑑𝑦

𝑑𝑥

)2
− 2𝑥𝑦

(
𝑑𝑦

𝑑𝑥

)
tan2 𝛽 + 𝑦2 sec2 𝛽 − 𝑥2 tan2 𝛽 = 0 directly

and from its complete primitive. Determine tac-locus. Show that the envelope of family of curves, which is
represented by the given equation, is 𝑦 = ±𝑥 tan 𝛽.

[15 Marks]

2022
16. Find the general solution of the differential equation 𝑝2 cos2 𝑦 + 𝑝 sin 𝑥 cos 𝑥 cos 𝑦 − sin 𝑦 cos2 𝑥 = 0, where

𝑝 =
𝑑𝑦

𝑑𝑥
.

[8 Marks]

17. Solve the differential equation (𝐷2 − 1)𝑦 = 𝑒𝑥 (1 + 𝑥2), where 𝐷 =
𝑑

𝑑𝑥
.

[8 Marks]

18. Solve the differential equation 4(𝑥𝑝2 + 𝑦𝑝) = 𝑦4, where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[10 Marks]

19. Given that 𝑦1 = 𝑥2 is a solution of the differential equation 𝑥3 𝑑
2𝑦

𝑑𝑥2 − (𝑥2 + 3𝑥) 𝑑𝑦
𝑑𝑥

+ 6𝑦 = 0, find the other linearly
independent solution of the above differential equation and write down the general solution of the differential
equation.

[15 Marks]

20. Solve the differential equation 𝑥3 𝑑
3𝑦

𝑑𝑥3 + 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 2𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 15𝑥4 + 8𝑥3.

[15 Marks]

2021
21. Solve the differential equation

𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 =

𝑒𝑥

1 + 𝑒𝑥
by the method of variation of parameters.

[8 Marks]

22. Solve the differential equation 𝑦 − 𝑥
𝑑𝑦

𝑑𝑥
= 𝑓

(
𝑦2 + 𝑑𝑦

𝑑𝑥

)
.

[8 Marks]
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12. Identify that one solution of the equation 𝑥𝑦′′ + (𝑥 − 1)𝑦′ − 𝑦 = 0 is of the form 𝑐𝑒±𝑎𝑥 and then find the other
solution by method of reduction of order.

[8 Marks]

13. Solve the differential equation 𝑦(𝑥𝑦 + 2𝑥2𝑦2) 𝑑𝑥 + 𝑥(𝑥𝑦 − 𝑥2𝑦2) 𝑑𝑦 = 0. Verify that the obtained solution satisfies
the given differential equation.

[10 Marks]

14. Find the complete solution of 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 3𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 =

log 𝑥 sin(log 𝑥) + 1
𝑥

.

[15 Marks]

15. Find singular solution of the differential equation 𝑦2
(
𝑑𝑦

𝑑𝑥

)2
− 2𝑥𝑦

(
𝑑𝑦

𝑑𝑥

)
tan2 𝛽 + 𝑦2 sec2 𝛽 − 𝑥2 tan2 𝛽 = 0 directly

and from its complete primitive. Determine tac-locus. Show that the envelope of family of curves, which is
represented by the given equation, is 𝑦 = ±𝑥 tan 𝛽.

[15 Marks]

2022
16. Find the general solution of the differential equation 𝑝2 cos2 𝑦 + 𝑝 sin 𝑥 cos 𝑥 cos 𝑦 − sin 𝑦 cos2 𝑥 = 0, where

𝑝 =
𝑑𝑦

𝑑𝑥
.

[8 Marks]

17. Solve the differential equation (𝐷2 − 1)𝑦 = 𝑒𝑥 (1 + 𝑥2), where 𝐷 =
𝑑

𝑑𝑥
.

[8 Marks]

18. Solve the differential equation 4(𝑥𝑝2 + 𝑦𝑝) = 𝑦4, where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[10 Marks]

19. Given that 𝑦1 = 𝑥2 is a solution of the differential equation 𝑥3 𝑑
2𝑦

𝑑𝑥2 − (𝑥2 + 3𝑥) 𝑑𝑦
𝑑𝑥

+ 6𝑦 = 0, find the other linearly
independent solution of the above differential equation and write down the general solution of the differential
equation.

[15 Marks]

20. Solve the differential equation 𝑥3 𝑑
3𝑦

𝑑𝑥3 + 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 2𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 15𝑥4 + 8𝑥3.

[15 Marks]

2021
21. Solve the differential equation

𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 =

𝑒𝑥

1 + 𝑒𝑥
by the method of variation of parameters.

[8 Marks]

22. Solve the differential equation 𝑦 − 𝑥
𝑑𝑦

𝑑𝑥
= 𝑓

(
𝑦2 + 𝑑𝑦

𝑑𝑥

)
.

[8 Marks]
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12. Identify that one solution of the equation 𝑥𝑦′′ + (𝑥 − 1)𝑦′ − 𝑦 = 0 is of the form 𝑐𝑒±𝑎𝑥 and then find the other
solution by method of reduction of order.

[8 Marks]

13. Solve the differential equation 𝑦(𝑥𝑦 + 2𝑥2𝑦2) 𝑑𝑥 + 𝑥(𝑥𝑦 − 𝑥2𝑦2) 𝑑𝑦 = 0. Verify that the obtained solution satisfies
the given differential equation.

[10 Marks]

14. Find the complete solution of 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 3𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 =

log 𝑥 sin(log 𝑥) + 1
𝑥

.

[15 Marks]

15. Find singular solution of the differential equation 𝑦2
(
𝑑𝑦

𝑑𝑥

)2
− 2𝑥𝑦

(
𝑑𝑦

𝑑𝑥

)
tan2 𝛽 + 𝑦2 sec2 𝛽 − 𝑥2 tan2 𝛽 = 0 directly

and from its complete primitive. Determine tac-locus. Show that the envelope of family of curves, which is
represented by the given equation, is 𝑦 = ±𝑥 tan 𝛽.

[15 Marks]

2022
16. Find the general solution of the differential equation 𝑝2 cos2 𝑦 + 𝑝 sin 𝑥 cos 𝑥 cos 𝑦 − sin 𝑦 cos2 𝑥 = 0, where

𝑝 =
𝑑𝑦

𝑑𝑥
.

[8 Marks]

17. Solve the differential equation (𝐷2 − 1)𝑦 = 𝑒𝑥 (1 + 𝑥2), where 𝐷 =
𝑑

𝑑𝑥
.

[8 Marks]

18. Solve the differential equation 4(𝑥𝑝2 + 𝑦𝑝) = 𝑦4, where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[10 Marks]

19. Given that 𝑦1 = 𝑥2 is a solution of the differential equation 𝑥3 𝑑
2𝑦

𝑑𝑥2 − (𝑥2 + 3𝑥) 𝑑𝑦
𝑑𝑥

+ 6𝑦 = 0, find the other linearly
independent solution of the above differential equation and write down the general solution of the differential
equation.

[15 Marks]

20. Solve the differential equation 𝑥3 𝑑
3𝑦

𝑑𝑥3 + 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 2𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 15𝑥4 + 8𝑥3.

[15 Marks]

2021
21. Solve the differential equation

𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 =

𝑒𝑥

1 + 𝑒𝑥
by the method of variation of parameters.

[8 Marks]

22. Solve the differential equation 𝑦 − 𝑥
𝑑𝑦

𝑑𝑥
= 𝑓

(
𝑦2 + 𝑑𝑦

𝑑𝑥

)
.

[8 Marks]
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12. Identify that one solution of the equation 𝑥𝑦′′ + (𝑥 − 1)𝑦′ − 𝑦 = 0 is of the form 𝑐𝑒±𝑎𝑥 and then find the other
solution by method of reduction of order.

[8 Marks]

13. Solve the differential equation 𝑦(𝑥𝑦 + 2𝑥2𝑦2) 𝑑𝑥 + 𝑥(𝑥𝑦 − 𝑥2𝑦2) 𝑑𝑦 = 0. Verify that the obtained solution satisfies
the given differential equation.

[10 Marks]

14. Find the complete solution of 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 3𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 =

log 𝑥 sin(log 𝑥) + 1
𝑥

.

[15 Marks]

15. Find singular solution of the differential equation 𝑦2
(
𝑑𝑦

𝑑𝑥

)2
− 2𝑥𝑦

(
𝑑𝑦

𝑑𝑥

)
tan2 𝛽 + 𝑦2 sec2 𝛽 − 𝑥2 tan2 𝛽 = 0 directly

and from its complete primitive. Determine tac-locus. Show that the envelope of family of curves, which is
represented by the given equation, is 𝑦 = ±𝑥 tan 𝛽.

[15 Marks]

2022
16. Find the general solution of the differential equation 𝑝2 cos2 𝑦 + 𝑝 sin 𝑥 cos 𝑥 cos 𝑦 − sin 𝑦 cos2 𝑥 = 0, where

𝑝 =
𝑑𝑦

𝑑𝑥
.

[8 Marks]

17. Solve the differential equation (𝐷2 − 1)𝑦 = 𝑒𝑥 (1 + 𝑥2), where 𝐷 =
𝑑

𝑑𝑥
.

[8 Marks]

18. Solve the differential equation 4(𝑥𝑝2 + 𝑦𝑝) = 𝑦4, where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[10 Marks]

19. Given that 𝑦1 = 𝑥2 is a solution of the differential equation 𝑥3 𝑑
2𝑦

𝑑𝑥2 − (𝑥2 + 3𝑥) 𝑑𝑦
𝑑𝑥

+ 6𝑦 = 0, find the other linearly
independent solution of the above differential equation and write down the general solution of the differential
equation.

[15 Marks]

20. Solve the differential equation 𝑥3 𝑑
3𝑦

𝑑𝑥3 + 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 2𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 15𝑥4 + 8𝑥3.

[15 Marks]

2021
21. Solve the differential equation

𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 =

𝑒𝑥

1 + 𝑒𝑥
by the method of variation of parameters.

[8 Marks]

22. Solve the differential equation 𝑦 − 𝑥
𝑑𝑦

𝑑𝑥
= 𝑓

(
𝑦2 + 𝑑𝑦

𝑑𝑥

)
.

[8 Marks]
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12. Identify that one solution of the equation 𝑥𝑦′′ + (𝑥 − 1)𝑦′ − 𝑦 = 0 is of the form 𝑐𝑒±𝑎𝑥 and then find the other
solution by method of reduction of order.

[8 Marks]

13. Solve the differential equation 𝑦(𝑥𝑦 + 2𝑥2𝑦2) 𝑑𝑥 + 𝑥(𝑥𝑦 − 𝑥2𝑦2) 𝑑𝑦 = 0. Verify that the obtained solution satisfies
the given differential equation.

[10 Marks]

14. Find the complete solution of 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 3𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 =

log 𝑥 sin(log 𝑥) + 1
𝑥

.

[15 Marks]

15. Find singular solution of the differential equation 𝑦2
(
𝑑𝑦

𝑑𝑥

)2
− 2𝑥𝑦

(
𝑑𝑦

𝑑𝑥

)
tan2 𝛽 + 𝑦2 sec2 𝛽 − 𝑥2 tan2 𝛽 = 0 directly

and from its complete primitive. Determine tac-locus. Show that the envelope of family of curves, which is
represented by the given equation, is 𝑦 = ±𝑥 tan 𝛽.

[15 Marks]

2022
16. Find the general solution of the differential equation 𝑝2 cos2 𝑦 + 𝑝 sin 𝑥 cos 𝑥 cos 𝑦 − sin 𝑦 cos2 𝑥 = 0, where

𝑝 =
𝑑𝑦

𝑑𝑥
.

[8 Marks]

17. Solve the differential equation (𝐷2 − 1)𝑦 = 𝑒𝑥 (1 + 𝑥2), where 𝐷 =
𝑑

𝑑𝑥
.

[8 Marks]

18. Solve the differential equation 4(𝑥𝑝2 + 𝑦𝑝) = 𝑦4, where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[10 Marks]

19. Given that 𝑦1 = 𝑥2 is a solution of the differential equation 𝑥3 𝑑
2𝑦

𝑑𝑥2 − (𝑥2 + 3𝑥) 𝑑𝑦
𝑑𝑥

+ 6𝑦 = 0, find the other linearly
independent solution of the above differential equation and write down the general solution of the differential
equation.

[15 Marks]

20. Solve the differential equation 𝑥3 𝑑
3𝑦

𝑑𝑥3 + 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 2𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 15𝑥4 + 8𝑥3.

[15 Marks]

2021
21. Solve the differential equation

𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 =

𝑒𝑥

1 + 𝑒𝑥
by the method of variation of parameters.

[8 Marks]

22. Solve the differential equation 𝑦 − 𝑥
𝑑𝑦

𝑑𝑥
= 𝑓

(
𝑦2 + 𝑑𝑦

𝑑𝑥

)
.

[8 Marks]
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12. Identify that one solution of the equation 𝑥𝑦′′ + (𝑥 − 1)𝑦′ − 𝑦 = 0 is of the form 𝑐𝑒±𝑎𝑥 and then find the other
solution by method of reduction of order.

[8 Marks]

13. Solve the differential equation 𝑦(𝑥𝑦 + 2𝑥2𝑦2) 𝑑𝑥 + 𝑥(𝑥𝑦 − 𝑥2𝑦2) 𝑑𝑦 = 0. Verify that the obtained solution satisfies
the given differential equation.

[10 Marks]

14. Find the complete solution of 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 3𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 =

log 𝑥 sin(log 𝑥) + 1
𝑥

.

[15 Marks]

15. Find singular solution of the differential equation 𝑦2
(
𝑑𝑦

𝑑𝑥

)2
− 2𝑥𝑦

(
𝑑𝑦

𝑑𝑥

)
tan2 𝛽 + 𝑦2 sec2 𝛽 − 𝑥2 tan2 𝛽 = 0 directly

and from its complete primitive. Determine tac-locus. Show that the envelope of family of curves, which is
represented by the given equation, is 𝑦 = ±𝑥 tan 𝛽.

[15 Marks]

2022
16. Find the general solution of the differential equation 𝑝2 cos2 𝑦 + 𝑝 sin 𝑥 cos 𝑥 cos 𝑦 − sin 𝑦 cos2 𝑥 = 0, where

𝑝 =
𝑑𝑦

𝑑𝑥
.

[8 Marks]

17. Solve the differential equation (𝐷2 − 1)𝑦 = 𝑒𝑥 (1 + 𝑥2), where 𝐷 =
𝑑

𝑑𝑥
.

[8 Marks]

18. Solve the differential equation 4(𝑥𝑝2 + 𝑦𝑝) = 𝑦4, where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[10 Marks]

19. Given that 𝑦1 = 𝑥2 is a solution of the differential equation 𝑥3 𝑑
2𝑦

𝑑𝑥2 − (𝑥2 + 3𝑥) 𝑑𝑦
𝑑𝑥

+ 6𝑦 = 0, find the other linearly
independent solution of the above differential equation and write down the general solution of the differential
equation.

[15 Marks]

20. Solve the differential equation 𝑥3 𝑑
3𝑦

𝑑𝑥3 + 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 2𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 15𝑥4 + 8𝑥3.

[15 Marks]

2021
21. Solve the differential equation

𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 =

𝑒𝑥

1 + 𝑒𝑥
by the method of variation of parameters.

[8 Marks]

22. Solve the differential equation 𝑦 − 𝑥
𝑑𝑦

𝑑𝑥
= 𝑓

(
𝑦2 + 𝑑𝑦

𝑑𝑥

)
.

[8 Marks]
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2025
1. Solve the differential equation

𝑑𝑦

𝑑𝑥
+ 𝑦

(1 − 𝑥2)3/2 =
𝑥 + (1 − 𝑥2)1/2

(1 − 𝑥2)2 .

[8 Marks]

2. Solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 𝑥
𝑑𝑦

𝑑𝑥
+ 4𝑦 = cos(log 𝑥) + 𝑥 sin(log 𝑥).

[8 Marks]

3. Given that 𝑦 = 𝑥 + 1
𝑥

is a solution of the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 0. Find the other linearly

independent solution and write down the general solution of the given differential equation.
[10 Marks]

4. Use the method of variation of parameters to show that the solution of
𝑑2𝑦

𝑑𝑥2 + 𝑘2𝑦 = 𝜙(𝑥), satisfying the conditions

𝑦(0) = 0 =
𝑑𝑦

𝑑𝑥

����
𝑥=0

, is given by 𝑦(𝑥) = 1
𝑘

∫ 𝑥

0 𝜙(𝑡) sin 𝑘 (𝑥 − 𝑡) 𝑑𝑡.

[15 Marks]

5. Find the general and singular solutions of 3𝑥𝑦 = 2𝑝𝑥2 − 2𝑝2, where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[15 Marks]

2024
6. Solve the differential equation 𝑝2 +

(
𝑥 + 𝑦 − 2𝑦

𝑥

)
𝑝 + 𝑥𝑦 + 𝑦2

𝑥2 − 𝑦 − 𝑦2

𝑥
= 0, where 𝑝 =

𝑑𝑦

𝑑𝑥
.

[8 Marks]

7. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 = cosh 𝑥.

[8 Marks]

8. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 + 10
𝑑𝑦

𝑑𝑥
+ 29𝑦 = 𝑥𝑒5𝑥 + sin 2𝑥.

[10 Marks]

9. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − cot 𝑥
𝑑𝑦

𝑑𝑥
− (1 − cot 𝑥)𝑦 = 𝑒𝑥 sin 𝑥.

[15 Marks]

10. Using the method of variation of parameters, solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
− 𝑦 = 𝑥2 log 𝑥, 𝑥 > 0.

[15 Marks]

2023
11. Find the solution of the differential equation 2𝑥2𝑦

(
𝑑𝑦

𝑑𝑥

)
= tan(𝑥2𝑦) − 2𝑥𝑦2. What will be the definite value of the

arbitrary constant, appearing in the solution, on coordinate axes?
[8 Marks]
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12. Identify that one solution of the equation 𝑥𝑦′′ + (𝑥 − 1)𝑦′ − 𝑦 = 0 is of the form 𝑐𝑒±𝑎𝑥 and then find the other
solution by method of reduction of order.

[8 Marks]

13. Solve the differential equation 𝑦(𝑥𝑦 + 2𝑥2𝑦2) 𝑑𝑥 + 𝑥(𝑥𝑦 − 𝑥2𝑦2) 𝑑𝑦 = 0. Verify that the obtained solution satisfies
the given differential equation.

[10 Marks]

14. Find the complete solution of 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 3𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 =

log 𝑥 sin(log 𝑥) + 1
𝑥

.

[15 Marks]

15. Find singular solution of the differential equation 𝑦2
(
𝑑𝑦

𝑑𝑥

)2
− 2𝑥𝑦

(
𝑑𝑦

𝑑𝑥

)
tan2 𝛽 + 𝑦2 sec2 𝛽 − 𝑥2 tan2 𝛽 = 0 directly

and from its complete primitive. Determine tac-locus. Show that the envelope of family of curves, which is
represented by the given equation, is 𝑦 = ±𝑥 tan 𝛽.

[15 Marks]

2022
16. Find the general solution of the differential equation 𝑝2 cos2 𝑦 + 𝑝 sin 𝑥 cos 𝑥 cos 𝑦 − sin 𝑦 cos2 𝑥 = 0, where

𝑝 =
𝑑𝑦

𝑑𝑥
.

[8 Marks]

17. Solve the differential equation (𝐷2 − 1)𝑦 = 𝑒𝑥 (1 + 𝑥2), where 𝐷 =
𝑑

𝑑𝑥
.

[8 Marks]

18. Solve the differential equation 4(𝑥𝑝2 + 𝑦𝑝) = 𝑦4, where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[10 Marks]

19. Given that 𝑦1 = 𝑥2 is a solution of the differential equation 𝑥3 𝑑
2𝑦

𝑑𝑥2 − (𝑥2 + 3𝑥) 𝑑𝑦
𝑑𝑥

+ 6𝑦 = 0, find the other linearly
independent solution of the above differential equation and write down the general solution of the differential
equation.

[15 Marks]

20. Solve the differential equation 𝑥3 𝑑
3𝑦

𝑑𝑥3 + 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 2𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 15𝑥4 + 8𝑥3.

[15 Marks]

2021
21. Solve the differential equation

𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 =

𝑒𝑥

1 + 𝑒𝑥
by the method of variation of parameters.

[8 Marks]

22. Solve the differential equation 𝑦 − 𝑥
𝑑𝑦

𝑑𝑥
= 𝑓

(
𝑦2 + 𝑑𝑦

𝑑𝑥

)
.

[8 Marks]
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12. Identify that one solution of the equation 𝑥𝑦′′ + (𝑥 − 1)𝑦′ − 𝑦 = 0 is of the form 𝑐𝑒±𝑎𝑥 and then find the other
solution by method of reduction of order.

[8 Marks]

13. Solve the differential equation 𝑦(𝑥𝑦 + 2𝑥2𝑦2) 𝑑𝑥 + 𝑥(𝑥𝑦 − 𝑥2𝑦2) 𝑑𝑦 = 0. Verify that the obtained solution satisfies
the given differential equation.

[10 Marks]

14. Find the complete solution of 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 3𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 =

log 𝑥 sin(log 𝑥) + 1
𝑥

.

[15 Marks]

15. Find singular solution of the differential equation 𝑦2
(
𝑑𝑦

𝑑𝑥

)2
− 2𝑥𝑦

(
𝑑𝑦

𝑑𝑥

)
tan2 𝛽 + 𝑦2 sec2 𝛽 − 𝑥2 tan2 𝛽 = 0 directly

and from its complete primitive. Determine tac-locus. Show that the envelope of family of curves, which is
represented by the given equation, is 𝑦 = ±𝑥 tan 𝛽.

[15 Marks]

2022
16. Find the general solution of the differential equation 𝑝2 cos2 𝑦 + 𝑝 sin 𝑥 cos 𝑥 cos 𝑦 − sin 𝑦 cos2 𝑥 = 0, where

𝑝 =
𝑑𝑦

𝑑𝑥
.

[8 Marks]

17. Solve the differential equation (𝐷2 − 1)𝑦 = 𝑒𝑥 (1 + 𝑥2), where 𝐷 =
𝑑

𝑑𝑥
.

[8 Marks]

18. Solve the differential equation 4(𝑥𝑝2 + 𝑦𝑝) = 𝑦4, where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[10 Marks]

19. Given that 𝑦1 = 𝑥2 is a solution of the differential equation 𝑥3 𝑑
2𝑦

𝑑𝑥2 − (𝑥2 + 3𝑥) 𝑑𝑦
𝑑𝑥

+ 6𝑦 = 0, find the other linearly
independent solution of the above differential equation and write down the general solution of the differential
equation.

[15 Marks]

20. Solve the differential equation 𝑥3 𝑑
3𝑦

𝑑𝑥3 + 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 2𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 15𝑥4 + 8𝑥3.

[15 Marks]

2021
21. Solve the differential equation

𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 =

𝑒𝑥

1 + 𝑒𝑥
by the method of variation of parameters.

[8 Marks]

22. Solve the differential equation 𝑦 − 𝑥
𝑑𝑦

𝑑𝑥
= 𝑓

(
𝑦2 + 𝑑𝑦

𝑑𝑥

)
.

[8 Marks]
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12. Identify that one solution of the equation 𝑥𝑦′′ + (𝑥 − 1)𝑦′ − 𝑦 = 0 is of the form 𝑐𝑒±𝑎𝑥 and then find the other
solution by method of reduction of order.

[8 Marks]

13. Solve the differential equation 𝑦(𝑥𝑦 + 2𝑥2𝑦2) 𝑑𝑥 + 𝑥(𝑥𝑦 − 𝑥2𝑦2) 𝑑𝑦 = 0. Verify that the obtained solution satisfies
the given differential equation.

[10 Marks]

14. Find the complete solution of 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 3𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 =

log 𝑥 sin(log 𝑥) + 1
𝑥

.

[15 Marks]

15. Find singular solution of the differential equation 𝑦2
(
𝑑𝑦

𝑑𝑥

)2
− 2𝑥𝑦

(
𝑑𝑦

𝑑𝑥

)
tan2 𝛽 + 𝑦2 sec2 𝛽 − 𝑥2 tan2 𝛽 = 0 directly

and from its complete primitive. Determine tac-locus. Show that the envelope of family of curves, which is
represented by the given equation, is 𝑦 = ±𝑥 tan 𝛽.

[15 Marks]

2022
16. Find the general solution of the differential equation 𝑝2 cos2 𝑦 + 𝑝 sin 𝑥 cos 𝑥 cos 𝑦 − sin 𝑦 cos2 𝑥 = 0, where

𝑝 =
𝑑𝑦

𝑑𝑥
.

[8 Marks]

17. Solve the differential equation (𝐷2 − 1)𝑦 = 𝑒𝑥 (1 + 𝑥2), where 𝐷 =
𝑑

𝑑𝑥
.

[8 Marks]

18. Solve the differential equation 4(𝑥𝑝2 + 𝑦𝑝) = 𝑦4, where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[10 Marks]

19. Given that 𝑦1 = 𝑥2 is a solution of the differential equation 𝑥3 𝑑
2𝑦

𝑑𝑥2 − (𝑥2 + 3𝑥) 𝑑𝑦
𝑑𝑥

+ 6𝑦 = 0, find the other linearly
independent solution of the above differential equation and write down the general solution of the differential
equation.

[15 Marks]

20. Solve the differential equation 𝑥3 𝑑
3𝑦

𝑑𝑥3 + 𝑥2 𝑑
2𝑦

𝑑𝑥2 − 2𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 15𝑥4 + 8𝑥3.

[15 Marks]

2021
21. Solve the differential equation

𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
+ 2𝑦 =

𝑒𝑥

1 + 𝑒𝑥
by the method of variation of parameters.

[8 Marks]

22. Solve the differential equation 𝑦 − 𝑥
𝑑𝑦

𝑑𝑥
= 𝑓

(
𝑦2 + 𝑑𝑦

𝑑𝑥

)
.

[8 Marks]
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23. Solve the differential equation (𝐷4 + 𝐷2 + 1)𝑦 = 𝑒−𝑥/2 cos

(√
3

2
𝑥

)
.

[10 Marks]

24. Find the general solution of the differential equation (1 + 2𝑥)2 𝑑
2𝑦

𝑑𝑥2 − 6(1 + 2𝑥) 𝑑𝑦
𝑑𝑥

+ 16𝑦 = 8(1 + 2𝑥)2.

[15 Marks]

25. (i) Reduce the differential equation 𝑎𝑥𝑦𝑝2 + (𝑥2 − 𝑎𝑦2 − 𝑏)𝑝 − 𝑥𝑦 = 0, where 𝑝 =
𝑑𝑦

𝑑𝑥
, to Clairaut’s form and find

the general solution.

(ii) Find the singular solution of the differential equation 9𝑝2(2 − 𝑦)2 = 4(3 − 𝑦), where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[8+7=15 Marks]

2020
26. Solve the initial value problem: (2𝑥2 + 𝑦) 𝑑𝑥 + (𝑥2𝑦 − 𝑥) 𝑑𝑦 = 0, 𝑦(1) = 2.

[8 Marks]

27. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
− 4𝑦 = 16𝑥 − 12𝑒2𝑥 .

[8 Marks]

28. Find one solution of the differential equation (𝑥2 + 1) 𝑑
2𝑦

𝑑𝑥2 − 2𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 0 by inspection and using that solution

determine the other linearly independent solution of the given equation. Obtain the general solution of the given
differential equation.

[10 Marks]

29. Solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 3𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 =

1
(1 − 𝑥2)

.

[15 Marks]

30. Reduce the differential equation 𝑥𝑝2 −2𝑦𝑝+ 𝑥 +2𝑦 = 0, where 𝑝 =
𝑑𝑦

𝑑𝑥
, to Clairaut’s form and obtain its complete

primitive. Also, determine a singular solution of the given differential equation.
[15 Marks]

2019
31. Solve the differential equation (𝑝𝑥 − 𝑦) (𝑝𝑦 + 𝑥) = ℎ2𝑝, where 𝑝 = 𝑦′.

[8 Marks]

32. Solve the differential equation (𝐷2 + 1)𝑦 = 𝑥2 sin 2𝑥, where 𝐷 =
𝑑

𝑑𝑥
.

[8 Marks]

33. Solve by the method of variation of parameters the differential equation 𝑥′′(𝑡) − 2𝑥(𝑡)
𝑡2

= 𝑡, where 0 < 𝑡 < ∞.

[15 Marks]

34. Find the general solution of the differential equation ¥𝑥 + 4𝑥 = sin2 2𝑡. Hence find the particular solution satisfying
the conditions 𝑥

(𝜋
8

)
= 0 and ¤𝑥

(𝜋
8

)
= 0.

[15 Marks]

Ramana Sri IAS | Reputed Institute for Maths Optional of UPSC, IAS, IFoS (IFS), Civil Services and State PCS Exams

Ramanasri IAS/IFoS Maths Optional
Ordinary Differential Equations PYQ 2025 to 2009

23. Solve the differential equation (𝐷4 + 𝐷2 + 1)𝑦 = 𝑒−𝑥/2 cos

(√
3

2
𝑥

)
.

[10 Marks]

24. Find the general solution of the differential equation (1 + 2𝑥)2 𝑑
2𝑦

𝑑𝑥2 − 6(1 + 2𝑥) 𝑑𝑦
𝑑𝑥

+ 16𝑦 = 8(1 + 2𝑥)2.

[15 Marks]

25. (i) Reduce the differential equation 𝑎𝑥𝑦𝑝2 + (𝑥2 − 𝑎𝑦2 − 𝑏)𝑝 − 𝑥𝑦 = 0, where 𝑝 =
𝑑𝑦

𝑑𝑥
, to Clairaut’s form and find

the general solution.

(ii) Find the singular solution of the differential equation 9𝑝2(2 − 𝑦)2 = 4(3 − 𝑦), where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[8+7=15 Marks]

2020
26. Solve the initial value problem: (2𝑥2 + 𝑦) 𝑑𝑥 + (𝑥2𝑦 − 𝑥) 𝑑𝑦 = 0, 𝑦(1) = 2.

[8 Marks]

27. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
− 4𝑦 = 16𝑥 − 12𝑒2𝑥 .

[8 Marks]

28. Find one solution of the differential equation (𝑥2 + 1) 𝑑
2𝑦

𝑑𝑥2 − 2𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 0 by inspection and using that solution

determine the other linearly independent solution of the given equation. Obtain the general solution of the given
differential equation.

[10 Marks]

29. Solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 3𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 =

1
(1 − 𝑥2)

.

[15 Marks]

30. Reduce the differential equation 𝑥𝑝2 −2𝑦𝑝+ 𝑥 +2𝑦 = 0, where 𝑝 =
𝑑𝑦

𝑑𝑥
, to Clairaut’s form and obtain its complete

primitive. Also, determine a singular solution of the given differential equation.
[15 Marks]

2019
31. Solve the differential equation (𝑝𝑥 − 𝑦) (𝑝𝑦 + 𝑥) = ℎ2𝑝, where 𝑝 = 𝑦′.

[8 Marks]

32. Solve the differential equation (𝐷2 + 1)𝑦 = 𝑥2 sin 2𝑥, where 𝐷 =
𝑑

𝑑𝑥
.

[8 Marks]

33. Solve by the method of variation of parameters the differential equation 𝑥′′(𝑡) − 2𝑥(𝑡)
𝑡2

= 𝑡, where 0 < 𝑡 < ∞.

[15 Marks]

34. Find the general solution of the differential equation ¥𝑥 + 4𝑥 = sin2 2𝑡. Hence find the particular solution satisfying
the conditions 𝑥

(𝜋
8

)
= 0 and ¤𝑥

(𝜋
8

)
= 0.

[15 Marks]
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23. Solve the differential equation (𝐷4 + 𝐷2 + 1)𝑦 = 𝑒−𝑥/2 cos

(√
3

2
𝑥

)
.

[10 Marks]

24. Find the general solution of the differential equation (1 + 2𝑥)2 𝑑
2𝑦

𝑑𝑥2 − 6(1 + 2𝑥) 𝑑𝑦
𝑑𝑥

+ 16𝑦 = 8(1 + 2𝑥)2.

[15 Marks]

25. (i) Reduce the differential equation 𝑎𝑥𝑦𝑝2 + (𝑥2 − 𝑎𝑦2 − 𝑏)𝑝 − 𝑥𝑦 = 0, where 𝑝 =
𝑑𝑦

𝑑𝑥
, to Clairaut’s form and find

the general solution.

(ii) Find the singular solution of the differential equation 9𝑝2(2 − 𝑦)2 = 4(3 − 𝑦), where 𝑝 =
𝑑𝑦

𝑑𝑥
.

[8+7=15 Marks]

2020
26. Solve the initial value problem: (2𝑥2 + 𝑦) 𝑑𝑥 + (𝑥2𝑦 − 𝑥) 𝑑𝑦 = 0, 𝑦(1) = 2.

[8 Marks]

27. Solve the differential equation
𝑑2𝑦

𝑑𝑥2 − 3
𝑑𝑦

𝑑𝑥
− 4𝑦 = 16𝑥 − 12𝑒2𝑥 .

[8 Marks]

28. Find one solution of the differential equation (𝑥2 + 1) 𝑑
2𝑦

𝑑𝑥2 − 2𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 0 by inspection and using that solution

determine the other linearly independent solution of the given equation. Obtain the general solution of the given
differential equation.

[10 Marks]

29. Solve the differential equation 𝑥2 𝑑
2𝑦

𝑑𝑥2 + 3𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 =

1
(1 − 𝑥2)

.

[15 Marks]

30. Reduce the differential equation 𝑥𝑝2 −2𝑦𝑝+ 𝑥 +2𝑦 = 0, where 𝑝 =
𝑑𝑦

𝑑𝑥
, to Clairaut’s form and obtain its complete

primitive. Also, determine a singular solution of the given differential equation.
[15 Marks]
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31. Solve the differential equation (𝑝𝑥 − 𝑦) (𝑝𝑦 + 𝑥) = ℎ2𝑝, where 𝑝 = 𝑦′.

[8 Marks]

32. Solve the differential equation (𝐷2 + 1)𝑦 = 𝑥2 sin 2𝑥, where 𝐷 =
𝑑

𝑑𝑥
.

[8 Marks]

33. Solve by the method of variation of parameters the differential equation 𝑥′′(𝑡) − 2𝑥(𝑡)
𝑡2

= 𝑡, where 0 < 𝑡 < ∞.

[15 Marks]

34. Find the general solution of the differential equation ¥𝑥 + 4𝑥 = sin2 2𝑡. Hence find the particular solution satisfying
the conditions 𝑥

(𝜋
8

)
= 0 and ¤𝑥

(𝜋
8

)
= 0.

[15 Marks]
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