
Differential Equations for Scientists
IDC205 Quiz 4 22 September, 2018

Solutions to Quiz 4

1.(5 marks) For each of the following differential equations decide whether it is exact. If it is exact,
then find the solution.

(a) cos(y)dx + exdy = 0.

Solution: We have (M,N) = (cos y, e−x). We check

∂M

∂y
= − sin y 6= −e−x =

∂N

∂x

Thus, this differential is not exact. (1 Mark)

(b) (x + y)dx + (x− y)dy = 0.

Solution: We have (M,N) = (x + y, x− y). We check

∂M

∂y
= 1 6==

∂N

∂x

Thus, this differential is exact. (1 Mark)

We now calculate (1 Mark): ∫
Mdx = x2/2 + xy

Next we calculate (1 Mark):

N − ∂

∂y

∫
Mdx = (x− y)− x = −y

Finally, we get (1 Mark):

Φ(x, y) =

∫
Mdx

∫
+

(
N − ∂

∂y

∫
Mdx

)
= x2/2 + xy − y2/2
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