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Differential Equation

1/2Marks 
1. What is the degree of the following 

differential equation?  

5𝑥 #
𝑑𝑦
𝑑𝑥&

'

−
𝑑'𝑦
𝑑𝑥' − 6𝑦 = log𝑥 

2. Write the order and degree of the 
differential equation	

/
𝑑'𝑦
𝑑𝑥'0

1

− 5
𝑑𝑦
𝑑𝑥 + 6 = 0 

3. Write the order and degree of the 
differential equation	

𝑥 − cos #
𝑑𝑦
𝑑𝑥& = 0 

4. Write the order and degree of the 
differential equation 
 67
68
+ sin ;67

68
< = 0. 

5. Find the order and degree of the 
differential equation  
𝑦 = 𝑝𝑥 + >1 + 𝑝' where 𝑝 = 67

68
 

4 Marks 
Solve the following differential 
equations: 
6. (1 + 𝑒'8) 𝑑𝑦 + (1 + 𝑦')𝑒8 𝑑𝑥 = 0, 

given that when 𝑥 = 0, 𝑦 = 1. 
7. 𝑥 67

68
= 𝑦 − >𝑥' + 𝑦' 

8. 67
68
+ 𝑦 cot 𝑥 = 2𝑥 + 𝑥' cot 𝑥, given 

that 𝑦(0) = 0 
9. (𝑥' + 𝑥𝑦) 𝑑𝑦 = (𝑥' + 𝑦') 𝑑𝑥 
10. 67

68
+ G8

8HIJ
𝑦 + J

(8HIJ)H
= 0 

11. 2𝑥' 67
68
− 2𝑥𝑦 + 𝑦' = 0; 𝑦(𝑒) = 𝑒 

12. 2𝑥𝑦𝑑𝑥 + (𝑥' + 2𝑦') 𝑑𝑦 = 0 
13. sin 𝑥	 67

68
+ (cos 𝑥)𝑦 = cos 𝑥. sin' 𝑥 

14. (𝑦' − 𝑥') 𝑑𝑦 = 3𝑥𝑦𝑑𝑥 
15. sinMJ ;67

68
< = 𝑥 + 𝑦 

16. 3𝑒8 tan 𝑦 𝑑𝑥 + (1 − 𝑒8) sec' 𝑦 𝑑𝑦 = 0, 
given that 𝑦 = P

G
, when 𝑥 = 1 

17. 67
68
= 𝑒7I8 + 𝑒7𝑥' 

18. 67
68
= 8.QR STU 8I	QR

8 VTW7
 

19. cos 𝑥	 67
68
+ 𝑦 = sin 𝑥, given that  

𝑦 = 2, 𝑤ℎ𝑒𝑛	𝑥 = 0. 
20. (𝑥' − 1) 67

68
+ 2𝑥𝑦 = '

8HMJ
 

21. 𝑥 67
68
= 𝑦 − 𝑥 tan ;7

8
< 

22. 67
68
+ 𝑦 = cos 𝑥 − sin 𝑥 

23. 67
68
− 7

8
+ cosec ;7

8
< = 0; 

𝑦 = 0	𝑤ℎ𝑒𝑛	𝑥 = 1 
24. 𝑥 log𝑥	 67

68
+ 𝑦 = '

8
log𝑥 

25. 67
68
+ 𝑦 cot 𝑥 = 4𝑥 cosec 𝑥, (𝑥 ≠ 0), 

given that 𝑦 = 0,𝑤ℎ𝑒𝑛	𝑥 = P
'
 

26. 𝑥𝑦 67
68
= (𝑥 + 2)(𝑦 + 2), find the 

solution curve passing through the 
point (1,−1). 

27. >1 + 𝑥' + 𝑦' + 𝑥'𝑦' + 𝑥𝑦 67
68
= 0. 

28. (𝑥1 + 𝑥' + 𝑥 + 1) 67
68
= 2𝑥' + 𝑥 

29. 𝑒8 tan 𝑦 𝑑𝑥 + (1 − 𝑒8) sec' 𝑦	 	𝑑𝑦 = 0 
30. (𝑦 + 3𝑥') 68

67
= 𝑥 

31. (1 + 𝑥') 67
68
+ 2𝑥𝑦 = J

JI8H
, given 

𝑦 = 0, 𝑤ℎ𝑒𝑛	𝑥 = 1. 
32. 67

68
+ 2𝑦 tan 𝑥 = sin 𝑥, given that 

𝑦 = 0, 𝑤ℎ𝑒𝑛	𝑥 = P
1
. 

33. 67
68
= 1 + 𝑥' + 𝑦' + 𝑥'𝑦', given that 

𝑦 = 1, 𝑤ℎ𝑒𝑛	𝑥 = 0. 
34. (𝑥 + 1) 67

68
= 2𝑒M7 − 1;  

𝑦 = 0	𝑤ℎ𝑒𝑛	𝑥 = 0. 
35. Find the particular solution of the 

differential equation:  
𝑥(𝑥' − 1) 67

68
= 1;  

𝑦 = 0	𝑤ℎ𝑒𝑛	𝑥 = 2 
36. Find the particular solution of the 

following differential equation:             
𝑒8>1 − 𝑦' 𝑑𝑥 + 7

8
𝑑𝑦 = 0,	 

𝑥 = 0, 𝑦 = 1 
37. 67

68
= sin1 𝑥 . cos1 𝑥 + 𝑥. 𝑒8 

38. #1 + 𝑒
R
]&𝑑𝑥 + 𝑒

R
] ;1 − 8

7
< 𝑑𝑦 = 0. 
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39. 67
68
= (3𝑥 + 𝑦 + 4)' 

40. 2𝑦𝑒
R
] 𝑑𝑥 + #𝑦 − 2𝑥𝑒

R
]& 𝑑𝑦 = 0. 

41. (𝑥 − 𝑦1) 𝑑𝑦 + 𝑦 𝑑𝑥 = 0. 
42. 𝑥𝑒

]
R − 𝑦 + 𝑥𝑦^ = 0, 𝑦(𝑒) = 0. 

43. >1 − 𝑦' 𝑑𝑥 = (sinMJ 𝑦 − 𝑥)𝑑𝑦,	 
𝑦(0) = 0 

44. 𝑥 67
68
+ 7

STU 8
= 1, 𝑔𝑖𝑣𝑒𝑛	𝑡ℎ𝑎𝑡	𝑦(1) = 1. 

45. sec' 𝑦(1 + 𝑥') 𝑑𝑦 + 2𝑥 tan𝑦 𝑑𝑥 = 0, 
given that 𝑦 = P

G
, when 𝑥 = 1. 

46. 67
68
= 7

8
+ log𝑥. 

47. 𝑦' + 𝑥' 67
68
= 𝑥𝑦 67

68
	, given that when 

𝑥 = 1, 𝑦 = 1. 
48. (1 + 𝑦')(1 + log 𝑥) 𝑑𝑥 + 𝑥 𝑑𝑦 = 0	,given 

that when 𝑥 = 1, 𝑦 = 1. 
49. 67

68
− 3𝑦 cot 𝑥 = sin 2𝑥, given that 

𝑦 = 2, 𝑤ℎ𝑒𝑛	𝑥 = P
'
	. 

50. 67
68
= QRdWefH 8IWef '8g

7(' STU 7IJ)
 

51. (1 + sin' 𝑥) 𝑑𝑦 + (1 + 𝑦') cos 𝑥 𝑑𝑥 = 0, 
given that when 𝑥 = P

'
	, 𝑦 = 0. 

52. 67
68
= 𝑥 − 1 + 𝑥𝑦 − 𝑦. 

53. 𝑥 67
68
= 𝑦(log𝑦 − log 𝑥 + 1) 

54. 𝑦 + 𝑥 . sin ;7
8
< = 𝑥 67

68
	. 

55. log ;67
68
< = 𝑎𝑥 + 𝑏𝑦. 

56. 67
68
+ 1 = 𝑒8I7. 

57. 67
68
= tan(𝑥 + 𝑦). 

58. 67
68
= cos1 𝑥	. sinG 𝑥 + 𝑥√2𝑥 − 1 . 

59. (𝑦 + 𝑥) 67
68
= 𝑦 − 𝑥	. 

60. 𝑦 − 𝑥 67
68
= 𝑥 + 𝑦 67

68
	. 

61. Form the differential equation 
representing the family of curves 
𝑦' − 2𝑎𝑦 + 𝑥' = 𝑎', where 𝑎 is an 
arbitrary constant. 

62. Find the differential equation for the 
family of circles which pass through 
the origin and have their centres on 
the x-axis. 

63. Form the differential equation of the 
family of circles touching the y-axis 
at origin. 

64. Show that differential equation:               
(𝑥 − 𝑦) 67

68
= 𝑥 + 2𝑦 is 

homogeneous and solve it. 

65. Show that the following differential 
equation is homogenous, and then 
solve it:  
𝑦 𝑑𝑥 + 𝑥 log;

𝑦
𝑥<𝑑𝑦 − 2𝑥 𝑑𝑦 = 0. 

66. Form the differential equation of the 
family of parabolas having vertex at 
the origin and axis along positive y-
axis. 

 

Answers 

1. 1 
2. 𝑂𝑟𝑑𝑒𝑟 = 2,𝐷𝑒𝑔𝑟𝑒𝑒 = 3 
3. 𝑂𝑟𝑑𝑒𝑟 = 1,𝐷𝑒𝑔𝑟𝑒𝑒 = 1 
4. 𝑂𝑟𝑑𝑒𝑟 = 1, 𝐷𝑒𝑔𝑟𝑒𝑒 = 𝑁𝑜𝑡	𝑑𝑒𝑓𝑖𝑛𝑒𝑑 
5. 𝑂𝑟𝑑𝑒𝑟 = 1,𝐷𝑒𝑔𝑟𝑒𝑒 = 2 
6. tanMJ 𝑦 + tanMJ 𝑒8 = P

'
 

7. 𝑦 + >𝑥' + 𝑦' = 𝐶 
8. 𝑦 = 𝑥' 
9. log|𝑥| − 2 log|𝑥 − 𝑦| − 7

8
= 𝐶 

10. (𝑥' + 1)'𝑦 = −𝑥 + 𝐶 
11. 2𝑥 = 𝑦(log|𝑥| + 1) 
12. 3𝑥'𝑦 + 2𝑦1 
13. 𝑦 = J

1
sin' 𝑥 + 𝐶 cosec 𝑥 

14. 𝑥'𝑦'(𝑦' − 4𝑥')1 = 𝐶 
15. tan(𝑥 + 𝑦) − sec(𝑥 + 𝑦) = 𝑥 + 𝐶 
16. (1 − 𝑒)1 tan 𝑦 = (1 − 𝑒8)1 
17. 𝑒8 + 𝑒M7 + 8r

1
= 𝑐 

18. sin𝑦 = 𝑒8. log 𝑥 + 𝑐 
19. 𝑦(sec 𝑥 + tan𝑥) = sec 𝑥 + tan 𝑥 − 𝑥 + 1 

20. (𝑥' − 1)𝑦 = log t8MJ
8IJ

t + 𝑐 

21. 𝑥. sin ;7
8
< = 𝑐 

22. 𝑦 = cos𝑥 + 𝑐𝑒M8  

23. cos ;7
8
< = log|𝑥| + 1 

24. 𝑦 log|𝑥| = M' STU|8|
8

− '
8
+ 𝑐 

25. sin 𝑥 . 𝑦 = 2𝑥' − PH

'
 

26. 𝑦 − 2 log|𝑦 + 2| = 𝑥 + 2 log|𝑥| − 2 

27. √1+ 𝑥' + J
'
log u√JI8

HMJ
√JI8HIJ

u + >1+ 𝑦' = 𝑐 

28. 𝑦 = J
'
log|𝑥 + 1| + 1

G
log|𝑥' + 1| − J

'
tanMJ 𝑥 + 𝑐 

29. tan 𝑦 = 𝑐(1 − 𝑒8) 
30. 𝑦 = 3𝑥' + 𝑐𝑥 
31. (1 + 𝑥'). 𝑦 = tanMJ 𝑥 − P

G
 

32. 𝑦 = cos𝑥 + 𝑐 cos' 𝑥 

33. tanMJ 𝑦 = 𝑥 + 8r

1
+ P

G
 

34. (2 − 𝑒7)(𝑥 + 1) = 2 
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35. 𝑦 = J
'
log t1 − J

8H
t − J

'
log 1

G
 

36. >1 − 𝑦' = 𝑥𝑒8 − 𝑒8 + 1 
37. 𝑦 = VTWv 8

w
− VTWr 8

1
+ 𝑒8(𝑥 − 1) + 𝑐 

38. 𝑥 + 𝑦𝑒
R
] = 𝑐 

39. J
√1
tanMJ ;18I7IG

√1
< = 𝑥 + 𝑐 

40. 2𝑒
R
] + log|𝑦| = 𝑐 

41. 𝑥 = 7H

G
+ x

7
 

42. 𝑦 = −𝑥 log|log𝑥| 
43. 𝑥 + 1 − sinMJ 𝑦 = 𝑒MWefyz 7  
44. 𝑦 = J

'
log|𝑥| 

45. (1 + 𝑥') tan 𝑦 = 2 
46. 𝑦 = 8

'
(log|𝑥|)' + 𝑐𝑥 

47. 7
8
= log|𝑥| + 1 

48. tanMJ 𝑦 = − log|𝑥| − (STU|8|)H

'
+ P

G
 

49. 𝑦 = 4 sin1 𝑥 − 2 sin' 𝑥 
50. 𝑦' log|𝑦| = sin' 𝑥 . 𝑒8 + 𝑐 
51. tanMJ(sin 𝑥) + tanMJ 𝑦 = P

G
 

52. log|𝑦 + 1| = 8H

'
− 𝑥 + 𝑐 

53. 𝑦 = 𝑥. 𝑒x8 
54. cosec ;7

8
< − cot ;7

8
< = 𝑐𝑥 

55. − J
{
𝑒M{7 = J

|
𝑒|8 + 𝑐 

56. (𝑥 + 𝑐)𝑒8I7 + 1 = 0 
57. 𝑦 − 𝑥 + log|sin(𝑥 + 𝑦)− cos(𝑥 + 𝑦)| = 𝑐 

58. 𝑦 = Wefv 8
w

− Wef} 8
~

+ 8
1
(2𝑥 − 1)

r
H −

J
Jw
(2𝑥 − 1)

v
H + 𝑐 

59. J
'
log|𝑥' + 𝑦'| + tanMJ 7

8
= 𝑐 

60. J
'
log|𝑥' + 𝑦'| + tanMJ 7

8
= 𝑐 

61. (𝑥' − 2𝑦')(𝑦^)' − 4𝑥𝑦𝑦^ − 𝑥' = 0 
62. 2𝑥𝑦𝑦^ − 𝑦' + 𝑥' = 0 
63. 2𝑥𝑦𝑦^ − 𝑦' + 𝑥' = 0 
64. −J

'
log|𝑥' + 𝑥𝑦 + 𝑦'| +

√3 tanMJ ;'7I8
√18

< = log|𝑥| + 𝑐 

65. log ;7
8
< = 𝑐𝑦 + 1 

66. 𝑥𝑦^ − 2𝑦 = 0 
 

 

                                  
By Arun Kumar Shukla 
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