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Chapter 03 : Differential Equations

Exercise 1. Solve the following first-order differential equations using the appropriate
method in each case :

1. (Separable equation) % = %, y(0) =1
2. (Linear equation) % +2y=e", y(0)=0
3. (Homogeneous equation) j—g = if‘z

4. (Bernoulli equation) % +y=y%®, y(0)=1
2 x

5. (Linear equation with a non-constant coefficient) 1’ — %y =ze

Exercise 2. Solve the following differential equation :

1.u" —5u +6u=¢e* 2.0 —4u +4u=2x

3.u +u +u=2>+1, u(0)=1, u(0)=0.

Exercise 3. Solve the following first-order differential equations. For each part, verify

if the differential form is exact, and solve using the method of exact differentials or an
integrating factor if necessary.

1. (2zy + 3) dx + (22 + 4y) dy = 0, 2.W 4 2y = g2, 3 du_ «

U

4.3 =" 5. (ycosz — 2zy?) dx + (sinz — 22%y) dy = 0

Use the method of exact differentials to find the general solution u(z,y) = f(constant).

6. (22 +y) 54 + (x+ 475 =0

7. (ysinz)9% + (xcosy)g—z =0



