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Differential Equations

1. The solution of the differential equation  is

a.

b.

c.

d.

(+4, -1)

2. The equation , where  denotes the greatest integer
function, has :

a. no solution

b. exactly two solutions in 

c. a unique solution in 

d. a unique solution in 

(+4, -1)

3. Let  Then the maximum value of 

for which the equation  has real roots, is _____

(+4,
-1)

4. The number of real solutions of the equation , is

a. 4

b. 3

c. 2

d. 0

(+4, -1)
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5. Let  be the solution of the differential equation 
.Then  is equal to

a.

b.

c.

d.

(+4, -1)

6. Let a smooth curve  be such that the slope of the tangent at any
point  on it is directly proportional to  If the curve passes through the
point  and , then  is equal to

a.

b. 4

c. 1

d.

(+4, -1)

7. Let αx=exp(xβyγ) be the solution of the differential equation 2x2ydy−(1−xy2) dx
= 0, x>0 , y(2)=  .  Then α+β−γ equals :

a. 0

b.

c. 1

d. 3

(+4, -1)

8. Let  be the solution of the differential equation 
,  Then  is equal to

a.

(+4, -1)

y = y(x) x − 3y dx +( 2 2) 3xydy =

0, y(1) = 1 6y (e)2
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b. e

c. 1

d. 3

9. Let  be the solution curve of the differential equation 
 Then  is equal to :

a.

b.

c.

d.

(+4, -1)

10. If   = y+7 and y(0) = 0, then the value of y(1) is?

a. 7(e-1)

b. 2(e-1)

c. 7e

d. None of these

(+4, -1)

y = y(x)  =
dx
dy

 1 + xy 1 + log  x ,x >
x
y ( 2 ( e )) 0, y(1) = 3  9
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Answers

1. Answer: d

Explanation:

Put 

So, the correct answer is (D) : 

Concepts:

1. Differential Equations:

A differential equation is an equation that contains one or more functions with its
derivatives. The derivatives of the function define the rate of change of a function at a
point. It is mainly used in fields such as physics, engineering, biology and so on.

Orders of a Differential Equation

First Order Differential Equation

The first-order differential equation has a degree equal to 1. All the linear equations in
the form of derivatives are in the first order. It has only the first derivative such as
dy/dx, where x and y are the two variables and is represented as: dy/dx = f(x, y) = y’

Second-Order Differential Equation

The equation which includes second-order derivative is the second-order differential
equation. It is represented as; d/dx(dy/dx) = d2y/dx2 = f”(x) = y”.

y = vx

v + x  =
dx
dv −  ( 3+v2

1+3v2
)

x  =dx
dv −  3+v2

(v+1)3

 +(v+1)3

3+v dv( 2)
 =x

dx 0

 +∫ (v+1)3
4dv

 −∫
v+1
dv

 +∫ (v+1)2
2dv

 =∫
x
dx 0

 +(v+1)2
−2 ln(v + 1) +  +

v+1
2 lnx = c

 
+(x+y)2

−2x2
ln  +( x

x+y )  +x+y
2x lnx = c

 +(x+y)2
2xy ln(x + y) = c

∴ c = 0,  as x = 1, y = 0

∴  +(x+y)2
2xy ln(x + y) = 0

log  ∣x +e y∣ +  
=(x+y)2

2xy 0
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Types of Differential Equations

Differential equations can be divided into several types namely

Ordinary Differential Equations
Partial Differential Equations
Linear Differential Equations
Nonlinear differential equations
Homogeneous Differential Equations
Nonhomogeneous Differential Equations

2. Answer: d

Explanation:

Only one solution  in 

Concepts:

1. Complex Numbers and Quadratic Equations:

Complex Number: Any number that is formed as a+ib is called a complex number.
For example: 9+3i,7+8i are complex numbers. Here i = -1. With this we can say that i² =
1. So, for every equation which does not have a real solution we can use i = -1.

Quadratic equation: A polynomial that has two roots or is of the degree 2 is called a
quadratic equation. The general form of a quadratic equation is y=ax²+bx+c. Here
a≠0, b and c are the real numbers. 

x −2 4x + [x] + 3 = x[x]

⇒ x −2 4x + 3 = x[x] − [x]

⇒ (x − 1)(x − 3) = [x].(x − 1)

⇒ x = 1 or x − 3 = [x]

⇒ x − [x] = 3

⇒ {x} = 3 (Not Possible)

x = 1 (−∞, ∞)

https://collegedunia.com/exams/complex-numbers-and-quadratic-equations-articleid-473


3. Answer: 25 - 25

Explanation:

The correct answer is 25.

Concepts:

1. Types of Differential Equations:

There are various types of Differential Equation, such as:

Ordinary Differential Equations:

Ordinary Differential Equations is an equation that indicates the relation of having
one independent variable x, and one dependent variable y, along with some of its
other derivatives.

Partial Differential Equations:

log  9 + 13 −2 ( 2α−4 ) log   ⋅ 3 + 1 =2 ( 2
5 2α−4 ) 2

⇒  =
 3 +12

5 2α−4
9 +132α−4

4

⇒ α = 2 or

 α =
α∈S

∑ 5 and  (α +
α∈S

∑ 1) =2 25

⇒ x −2 50x + 25β = 0 has real roots

⇒ β ≤ 25

⇒ β  =max 25

F (  , y, t) =
dt
dy 0



A partial differential equation is a type, in which the equation carries many unknown
variables with their partial derivatives.

Linear Differential Equations:

It is the linear polynomial equation in which derivatives of different variables exist.
Linear Partial Differential Equation derivatives are partial and function is dependent
on the variable.

Homogeneous Differential Equations:

When the degree of f(x,y) and g(x,y) is the same, it is known to be a homogeneous
differential equation.

Read More: Differential Equations

4. Answer: d

Explanation:

The correct answer is (D) : 0

Let 

 =
dx
dy

 

a  x+b  y+c  2 2 2

a  x+b  y+c  1 1 1

3 x +  −( 2
x2
1 ) 2 x +  +( x

1 ) 5 = 0

3 x +  − 2 −[(
x
1 )

2
] 2 x +  +(

x
1 ) 5 = 0

x +  =x
1 t

3t −2 2t − 1 = 0
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 No solution.

Concepts:

1. Complex Numbers and Quadratic Equations:

Complex Number: Any number that is formed as a+ib is called a complex number.
For example: 9+3i,7+8i are complex numbers. Here i = -1. With this we can say that i² =
1. So, for every equation which does not have a real solution we can use i = -1.

Quadratic equation: A polynomial that has two roots or is of the degree 2 is called a
quadratic equation. The general form of a quadratic equation is y=ax²+bx+c. Here
a≠0, b and c are the real numbers. 

5. Answer: d

Explanation:

The correct answer is (D) : 

Put 

(1) 

3t −2 3t + t − 1 = 0

3t(t − 1) + 1(t − 1) = 0

(t − 1)(3t + 1) = 0

t = 1, −  3
1

x +  =
x
1 1, −  ⇒3

1

2e2

x − 3y dx +( 2 2) 3xydy = 0

 =dx
dy

 ⇒3xy
3y −x2 2

 =dx
dy

 −x
y

  .....(1)3
1
y
x

y = vx

 =
dx
dy v + x  

dx
dv

⇒ v + x  =
dx
dv v −   3

1
v
1

⇒ vdv =  3x
−1
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Integrating both side

Concepts:

1. Differential Equations:

A differential equation is an equation that contains one or more functions with its
derivatives. The derivatives of the function define the rate of change of a function at
a point. It is mainly used in fields such as physics, engineering, biology and so on.

Orders of a Differential Equation

First Order Differential Equation

The first-order differential equation has a degree equal to 1. All the linear equations in
the form of derivatives are in the first order. It has only the first derivative such as
dy/dx, where x and y are the two variables and is represented as: dy/dx = f(x, y) = y’

Second-Order Differential Equation

The equation which includes second-order derivative is the second-order differential
equation. It is represented as; d/dx(dy/dx) = d2y/dx2 = f”(x) = y”.

Types of Differential Equations

Differential equations can be divided into several types namely

Ordinary Differential Equations
Partial Differential Equations
Linear Differential Equations
Nonlinear differential equations

 =2
v2

 lnx +3
−1 c

⇒  =2x2
y2

 lnx +3
−1 c

y(1) = 1

⇒  =2
1 c

⇒  =2x2
y2

 lnx +3
−1

 2
1

⇒ y =2 −  x lnx +3
2 2 x2

y (e) =2 −  e +3
2 2 e =2

 3
e2

⇒ 6y (e) =2 2e2
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Homogeneous Differential Equations
Nonhomogeneous Differential Equations

6. Answer: b

Explanation:

For 
For 

 curve is 
At 

Concepts:

1. Differential Equations:

A differential equation is an equation that contains one or more functions with its
derivatives. The derivatives of the function define the rate of change of a function at
a point. It is mainly used in fields such as physics, engineering, biology and so on.

Orders of a Differential Equation

First Order Differential Equation

The first-order differential equation has a degree equal to 1. All the linear equations in
the form of derivatives are in the first order. It has only the first derivative such as
dy/dx, where x and y are the two variables and is represented as: dy/dx = f(x, y) = y’

Second-Order Differential Equation

The equation which includes second-order derivative is the second-order differential
equation. It is represented as; d/dx(dy/dx) = d2y/dx2 = f”(x) = y”.

 =
dx
dy −  

x
αy

 =
y
dy −  dx

x
α

⇒  +y
dy

 dx =x
α 0

⇒ ℓny + αℓnx = ℓnc

⇒ yx =α c

(1, 2) ⇒ 2.1 =α c ⇒ c = 2

(8, 1) ⇒ 1.8 =α 2 ⇒ α =  3
1

∴ y = 2x−1/3

x = 1/8, y(1/8) = 2  ⇒( 8
1 )

−  3
1

y = 4
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Types of Differential Equations

Differential equations can be divided into several types namely

Ordinary Differential Equations
Partial Differential Equations
Linear Differential Equations
Nonlinear differential equations
Homogeneous Differential Equations
Nonhomogeneous Differential Equations

7. Answer: c

Explanation:

Hence, 

Hence 

Concepts:

1. General Solutions to Differential Equations:

A relation between involved variables, which satisfy the given differential equation is
called its solution. The solution which contains as many arbitrary constants as the
order of the differential equation is called the general solution and the solution free
from arbitrary constants is called particular solution.

For example,

αx = ex ⋅yβ 7

2x y  =2
dx
dy 1 − x ⋅ y y =2 2 t

x  =2
dx
dt 1 − xt

 +
dx
dt

 =
x
t

  I.F. =
x2
1 e =(nx x

t(x) =  ⋅∫
x2
1 xdx

y ⋅2 x = ℓnx + C

∴ 2 ⋅ ln 2 = ℓn2 + C

∴ C = ln 2

xy =2 ℓn2x

∴ 2x = ex⋅y2

α = 2,β = 1, γ = 2



 

Read More: Formation of a Differential Equation

8. Answer: c

Explanation:

Where  is constant
Put 

Concepts:

1. Differential Equations:

A differential equation is an equation that contains one or more functions with its
derivatives. The derivatives of the function define the rate of change of a function at
a point. It is mainly used in fields such as physics, engineering, biology and so on.

Orders of a Differential Equation

First Order Differential Equation

The first-order differential equation has a degree equal to 1. All the linear equations in
the form of derivatives are in the first order. It has only the first derivative such as
dy/dx, where x and y are the two variables and is represented as: dy/dx = f(x, y) = y’

Second-Order Differential Equation

 =
dx
dy

 =
x3

1−xy
 −

x3
1

 

x2
y

 +
dx
dy

 =
x2
y

 

x3
1

 If = e = dx∫
x2
1

e−  

x
1

y ⋅ e =−  

x
1

e ⋅∫ −  

x
1

 dx  put −  = t
x3
1 (

x
1 )

y ⋅ e =−  

x
1

− e ⋅∫ t tdt

y =  +
x
1 1 + Ce  

x
1

C

x =  2
1

3 − e = 2 + 1 + Ce2

C = −  

e
1

y(1) = 1
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The equation which includes second-order derivative is the second-order differential
equation. It is represented as; d/dx(dy/dx) = d2y/dx2 = f”(x) = y”.

Types of Differential Equations

Differential equations can be divided into several types namely

Ordinary Differential Equations
Partial Differential Equations
Linear Differential Equations
Nonlinear differential equations
Homogeneous Differential Equations
Nonhomogeneous Differential Equations

9. Answer: a

Explanation:

OR

Concepts:

1. Differential Equations:

 −
dx
dy

 =
x
y y 1 + log  x3 ( e )

  −
y3
1
dx
dy

 =
xy2

1 1 + log  xe

 Let −  =
y2
1 t ⇒   =

y3
2
dx
dy

 

dx
dt

∴  +dx
dt

 =x
2t 2 1 + log  x( e )

 I.F. = e = dx∫
x
2

x2

 =
y2

−x2
 1 + log  x x −  +3

2 (( e ) 3
3
x3

) C

y(1) = 3

 =9
y2

 5−2x 2+log  x3( e
3)

x2

xdy = ydx + x 1 + log  x dx3 ( e )

 =
y3

xdy−ydx x 1 + log  x dx( e )

−  d  =
y
x (

y
x) x 1 + log  x dx2 ( e )

−  =(
y
x)

2
2 x 1 + log  x dx∫ 2 ( e )
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A differential equation is an equation that contains one or more functions with its
derivatives. The derivatives of the function define the rate of change of a function at
a point. It is mainly used in fields such as physics, engineering, biology and so on.

Orders of a Differential Equation

First Order Differential Equation

The first-order differential equation has a degree equal to 1. All the linear equations in
the form of derivatives are in the first order. It has only the first derivative such as
dy/dx, where x and y are the two variables and is represented as: dy/dx = f(x, y) = y’

Second-Order Differential Equation

The equation which includes second-order derivative is the second-order differential
equation. It is represented as; d/dx(dy/dx) = d2y/dx2 = f”(x) = y”.

Types of Differential Equations

Differential equations can be divided into several types namely

Ordinary Differential Equations
Partial Differential Equations
Linear Differential Equations
Nonlinear differential equations
Homogeneous Differential Equations
Nonhomogeneous Differential Equations

10. Answer: a

Explanation:

The correct option is (A): 7(e-1)

https://collegedunia.com/exams/differential-equation-types-order-degree-and-example-mathematics-articleid-2047
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Concepts:

1. Differential Equations:

A differential equation is an equation that contains one or more functions with its
derivatives. The derivatives of the function define the rate of change of a function at
a point. It is mainly used in fields such as physics, engineering, biology and so on.

Orders of a Differential Equation

First Order Differential Equation

The first-order differential equation has a degree equal to 1. All the linear equations
in the form of derivatives are in the first order. It has only the first derivative such as
dy/dx, where x and y are the two variables and is represented as: dy/dx = f(x, y) = y’

Second-Order Differential Equation

The equation which includes second-order derivative is the second-order
differential equation. It is represented as; d/dx(dy/dx) = d2y/dx2 = f”(x) = y”.

Types of Differential Equations

Differential equations can be divided into several types namely

Ordinary Differential Equations

https://collegedunia.com/exams/differential-equation-types-order-degree-and-example-mathematics-articleid-2047
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Partial Differential Equations
Linear Differential Equations
Nonlinear differential equations
Homogeneous Differential Equations
Nonhomogeneous Differential Equations


