
Problem Set 7.1

1. Verify that y = C1e
x + C2xe

x + C3x
2ex is a solution of y′′′ − 3y′′ + 3y′ − y = 0. (Here

C1, C2, C3 are constants.)

Solve the following ODEs.

2. y′ = ex + sinx− x3

3. y′ = (x− 3)3, y(0) = 1

4. y′ = xex
2

, y(1) = e

5. y′ =
sinx

2 + cos x
, y(π) = 3

6. y′ = lnx, y(1) = 3

7. y′ = ex
√
ex + 3, y(0) = 1

8. y′′ = e2x, y(0) = 0, y′(0) = e

9. Verify the following IVP

y′ = ey +
sin y

cosx
, y(1) = 0

has an unique solution on some interval including 1.

10. Test whether each of the following differential equations is a linear first-order ODE or not.

(1). y′ + sin(xy) = x2

(2). y′ − (sin2 x)y = x2

(3). (x2 + 1)y′ − ex

x2 + 3
y2 = 0

(4). yy′ − x3 = 0

(5). (y′)2 − x2y = 0
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11. State an interval where the solution exists.

(1). y′ − (tanx)y = cotx, y(
π

4
) = 0

(2). y′ + xy + ex = 0, y(105) = 1

(3). ln(x2 − 1)y′ + y = ex
2

, y(π) = π2

(4). y′ − ln(x2 + 1)y =
1

x+ 1
, y(0) = −5

(5). y′ +
y

x(x− 1)(x+ 5)
=

1

(x+ 2)(x− 3)
, y(−1) = 3
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