
Exercise walk-through

7.2
Verifying Solutions for
Differential Equations

AP Calculus AB



Differential Equations

What we will cover

1 Modelling with differential equations

2 Verifying a solution

3 Slope fields

4 Separation of variables

5 Particular solutions

6 Exponential growth & decay

dy
dt = ky

y = y0ekt



Differential Equations
Modelling

Verifying a proposed solution

A solution is a function that makes
the equation true. To verify one:
differentiate it and substitute – if both
sides match, it is a solution.

A differential equation usually has
infinitely many solutions – a whole
family, differing by a constant.

Check y = 2ex2/2 solves dy
dx = xy

dy
dx = 2ex2/2 · x = x

(
2ex2/2) = xy.

True.



Differential Equations
Recap

Check yourself

1 Write “the rate of decay is proportional
to the amount”.

2 Solve dy
dx = xy in general form.

3
How many times do you add +C when
separating?

4 Does half-life depend on the starting
amount?

a solution follows the field

Answers 1. dy
dt = −ky 2. y = Aex2/2 3. once, on the x-side 4. no



AP Calculus AB

Exercises 2.1·2.3

Including an initial condition
If asked to verify a particular solution, also check the point. y = 3e2x with y(0) = 3:
at x = 0, y = 3e0 = 3. The condition holds.

2 Practice
Now apply the methods above.

2.1 Verify that y = e5x satisfies dy

dx
= 5y. [2]

2.2 Show that y = 4e−t satisfies dy

dt
= −y. [2]

2.3 For y = Ce3x, state dy

dx
in terms of y. [1]

3 Exam-style questions

3.1 Which function satisfies dy

dx
= 2y? [1]

A y = 2x

B y = x2

C y = e2x

D y = 2ex
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Solutions
Each answer shows the steps, then the result.

2.1

• dy

dx
= 5e5x; this equals 5y = 5e5x, so it is a solution

2.2

• dy

dt
= −4e−t; and −y = −4e−t, so they match

2.3

• dy

dx
= 3Ce3x = 3y

3.1 C

• d

dx
e2x = 2e2x = 2y

3.2

(a)

• dy

dx
= 2x+ 3

(b)

• 6 = 1 + 3 + C ⇒ C = 2

3.3

• dy

dx
= 2 cos(2x); d2y

dx2
= −4 sin(2x); this equals −4y = −4 sin(2x)

AP Calculus AB • 7.2 Verifying Solutions for Differential Equations 4

Including an initial condition
If asked to verify a particular solution, also check the point. y = 3e2x with y(0) = 3:
at x = 0, y = 3e0 = 3. The condition holds.

2 Practice
Now apply the methods above.

2.1 Verify that y = e5x satisfies dy

dx
= 5y. [2]

2.2 Show that y = 4e−t satisfies dy

dt
= −y. [2]

2.3 For y = Ce3x, state dy

dx
in terms of y. [1]

3 Exam-style questions

3.1 Which function satisfies dy

dx
= 2y? [1]

A y = 2x

B y = x2

C y = e2x

D y = 2ex

AP Calculus AB • 7.2 Verifying Solutions for Differential Equations 2

Solutions
Each answer shows the steps, then the result.

2.1

• dy

dx
= 5e5x; this equals 5y = 5e5x, so it is a solution

2.2

• dy

dt
= −4e−t; and −y = −4e−t, so they match

2.3

• dy

dx
= 3Ce3x = 3y

3.1 C

• d

dx
e2x = 2e2x = 2y

3.2

(a)

• dy

dx
= 2x+ 3

(b)

• 6 = 1 + 3 + C ⇒ C = 2

3.3

• dy

dx
= 2 cos(2x); d2y

dx2
= −4 sin(2x); this equals −4y = −4 sin(2x)

AP Calculus AB • 7.2 Verifying Solutions for Differential Equations 4

Including an initial condition
If asked to verify a particular solution, also check the point. y = 3e2x with y(0) = 3:
at x = 0, y = 3e0 = 3. The condition holds.

2 Practice
Now apply the methods above.

2.1 Verify that y = e5x satisfies dy

dx
= 5y. [2]

2.2 Show that y = 4e−t satisfies dy

dt
= −y. [2]

2.3 For y = Ce3x, state dy

dx
in terms of y. [1]

3 Exam-style questions

3.1 Which function satisfies dy

dx
= 2y? [1]

A y = 2x

B y = x2

C y = e2x

D y = 2ex

AP Calculus AB • 7.2 Verifying Solutions for Differential Equations 2

Solutions
Each answer shows the steps, then the result.

2.1

• dy

dx
= 5e5x; this equals 5y = 5e5x, so it is a solution

2.2

• dy

dt
= −4e−t; and −y = −4e−t, so they match

2.3

• dy

dx
= 3Ce3x = 3y

3.1 C

• d

dx
e2x = 2e2x = 2y

3.2

(a)

• dy

dx
= 2x+ 3

(b)

• 6 = 1 + 3 + C ⇒ C = 2

3.3

• dy

dx
= 2 cos(2x); d2y

dx2
= −4 sin(2x); this equals −4y = −4 sin(2x)

AP Calculus AB • 7.2 Verifying Solutions for Differential Equations 4



AP Calculus AB

Exercise 3.1

Including an initial condition
If asked to verify a particular solution, also check the point. y = 3e2x with y(0) = 3:
at x = 0, y = 3e0 = 3. The condition holds.

2 Practice
Now apply the methods above.

2.1 Verify that y = e5x satisfies dy

dx
= 5y. [2]

2.2 Show that y = 4e−t satisfies dy

dt
= −y. [2]

2.3 For y = Ce3x, state dy

dx
in terms of y. [1]

3 Exam-style questions

3.1 Which function satisfies dy

dx
= 2y? [1]

A y = 2x

B y = x2

C y = e2x

D y = 2ex

AP Calculus AB • 7.2 Verifying Solutions for Differential Equations 2



AP Calculus AB

Exercise 3.1

Including an initial condition
If asked to verify a particular solution, also check the point. y = 3e2x with y(0) = 3:
at x = 0, y = 3e0 = 3. The condition holds.

2 Practice
Now apply the methods above.

2.1 Verify that y = e5x satisfies dy

dx
= 5y. [2]

2.2 Show that y = 4e−t satisfies dy

dt
= −y. [2]

2.3 For y = Ce3x, state dy

dx
in terms of y. [1]

3 Exam-style questions

3.1 Which function satisfies dy

dx
= 2y? [1]

A y = 2x

B y = x2

C y = e2x

D y = 2ex

AP Calculus AB • 7.2 Verifying Solutions for Differential Equations 2

Solutions
Each answer shows the steps, then the result.

2.1

• dy

dx
= 5e5x; this equals 5y = 5e5x, so it is a solution

2.2

• dy

dt
= −4e−t; and −y = −4e−t, so they match

2.3

• dy

dx
= 3Ce3x = 3y

3.1 C

• d

dx
e2x = 2e2x = 2y

3.2

(a)

• dy

dx
= 2x+ 3

(b)

• 6 = 1 + 3 + C ⇒ C = 2

3.3

• dy

dx
= 2 cos(2x); d2y

dx2
= −4 sin(2x); this equals −4y = −4 sin(2x)

AP Calculus AB • 7.2 Verifying Solutions for Differential Equations 4



AP Calculus AB

Exercise 3.2 (a)

3.2 Consider y = x2 + 3x+ C.

(a) Show that dy

dx
= 2x+ 3. [1]

(b) Find the value of C so that the solution passes through (1, 6). [2]

3.3 Verify that y = sin(2x) satisfies d2y

dx2
= −4y. [3]
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Exercise 3.2 (b)

3.2 Consider y = x2 + 3x+ C.

(a) Show that dy

dx
= 2x+ 3. [1]

(b) Find the value of C so that the solution passes through (1, 6). [2]

3.3 Verify that y = sin(2x) satisfies d2y

dx2
= −4y. [3]
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Exercise 3.3

3.2 Consider y = x2 + 3x+ C.
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