
CYK\PH402\Mathematical Physics\Tutorial 1

1. Solve:

(a) ex2+y dx + y
2x dy = 0

(b) xy3 dy
dx = 1− x2 + y2 − x2y2

(c) x2 (y + 1) dx + y2(x− 1) dy = 0

2. Solve:

(a) [cos x tan y + cos(x + y)] dx +
[
sin x sec2 y + cos(x + y)

]
dy = 0

(b) (3x2 + 4y) dx + (4x− y + 1) dy = 0

(c) dy
dx = y+1

(y+2)ey−x

3. Solve:

(a)
(
x2 + y2 + 2x

)
dx + 2y dy = 0

(b)
(
3x2y4 + 2xy

)
dx +

(
2x3y3 − x2

)
dy = 0

4. Solve:

(a) y′ + y
x = 4

(
1 + x2

)
(b) y′ + x sin 2y = x3 cos2 y

(c)
(
x + 2y3

)
y′ = y

(d)
(
xy − dy

dx

)
ex2

= y3

5. Find general solutions for each of the following equations.

(a) y′′ + y′ − 6y = 0

(b) y′′ − 4y′ + 4y = 0

(c) y′′ − 4y = 0

(d) y′′ − 5y′ = 0

6. Use the method of undetermined coe�cients to solve each of the following:

(a) y′′ + y = x2 + 2x

(b) y′′ + 10y′ + 25y = 20e−5x

(c) y′′ + y = x sin x

7. Use the method of variation of parameters to �nd solutions for each of the following:

(a) y′′ + 4y = tan 2x

(b) y′′ + 4y′ + 5y = e−2x sec x

(c) y′′ + y = 1
1+sin x
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