
Answer on Question #71135 – Math – Differential Equations 

Question 

Solve the partial differential equation p cos(x+y) + q sin( x+y)=z, where the 

partial derivatives of z with respect to x,y are denoted by p and q respectively.? 

Solution 

𝜕𝑧

𝜕𝑥
cos(𝑥 + 𝑦) +

𝜕𝑧

𝜕𝑦
sin(𝑥 + 𝑦) = 𝑧 

𝑑𝑥

cos(𝑥 + 𝑦)
=

𝑑𝑦

sin(𝑥 + 𝑦)
=
𝑑𝑧

𝑧
 

{
 
 

 
 𝑑𝑦

sin(𝑥 + 𝑦)
=
𝑑𝑧

𝑧
𝑑𝑥

cos(𝑥 + 𝑦)
=
𝑑𝑧

𝑧

 

Solve the first equation of the system: 

∫
𝑑𝑦

sin(𝑥 + 𝑦)
= ∫

𝑑𝑧

𝑧
 

∫
𝑑𝑦

sin(𝑥+𝑦)
= ∫

sin(𝑥+𝑦)

1−(cos(𝑥+𝑦))2
𝑑𝑥 = {𝑙𝑒𝑡 𝑢 = cos(𝑥 + 𝑦)  𝑎𝑛𝑑 𝑑𝑢 = − sin(𝑥 + 𝑦)𝑑𝑥} =

∫
−1

1+𝑢2
𝑑𝑢 =

−1

2
∫

1

1+𝑢
𝑑𝑢 −

1

2
∫

1

1−𝑢
𝑑𝑢 =

ln (𝑢−1)

2
−
ln(𝑢+1)

2
+ 𝐶𝑜𝑛𝑠𝑡 =

ln(cos(𝑥+𝑦)−1)

2
−

−
ln(cos(𝑥+𝑦)+1)

2
+𝐶𝑜𝑛𝑠𝑡, 

where 𝐶𝑜𝑛𝑠𝑡 is an integration constant. 

ln (cos(𝑥 + 𝑦) − 1)

2
−
ln(cos(𝑥 + 𝑦) + 1)

2
+ 𝐶𝑜𝑛𝑠𝑡 = 𝑙𝑛|𝑧| 

𝑧 = ±
√cos(𝑥 + 𝑦) − 1

√cos(𝑥 + 𝑦) + 1
𝑒𝐶𝑜𝑛𝑠𝑡 

𝑧 = 𝐶1√
cos(𝑥 + 𝑦) − 1

cos(𝑥 + 𝑦) + 1
 

Solve the second equation of the system: 



∫
𝑑𝑥

cos(𝑥 + 𝑦)
= ∫

𝑑𝑧

𝑧
 

∫
𝑑𝑦

cos(𝑥+ 𝑦)
= ∫

cos(𝑥+ 𝑦)

1 − (sin(𝑥 + 𝑦))2
𝑑𝑥 = {𝑙𝑒𝑡 𝑢 = sin(𝑥 + 𝑦)  𝑎𝑛𝑑 𝑑𝑢 = cos(𝑥+ 𝑦)𝑑𝑥}

= ∫
1

1 − 𝑢2
𝑑𝑢 = 

=
1

2
∫

1

1+𝑢
𝑑𝑢 +

1

2
∫

1

1−𝑢
𝑑𝑢 =

ln (𝑢+1)

2
−
ln(𝑢−1)

2
+ 𝐶𝑜𝑛𝑠𝑡 =

ln (sin(𝑥+𝑦)+1)

2
−
ln(sin(𝑥+𝑦)−1)

2
+𝐶𝑜𝑛𝑠𝑡, 

where 𝐶𝑜𝑛𝑠𝑡 is an integration constant. 

ln (sin(𝑥 + 𝑦) + 1)

2
−
ln(sin(𝑥 + 𝑦) − 1)

2
+ 𝐶𝑜𝑛𝑠𝑡 = 𝑙𝑛|𝑧| 

𝑧 = ±
√sin(𝑥 + 𝑦) + 1

√sin(𝑥 + 𝑦) − 1
𝑒𝐶𝑜𝑛𝑠𝑡 

𝑧 = 𝐶2√
sin(𝑥 + 𝑦) + 1

sin(𝑥 + 𝑦) − 1
 

Then 

{
 
 

 
 
𝐶1 = 𝑧√

cos(𝑥 + 𝑦) + 1

cos(𝑥 + 𝑦) − 1

𝐶2 = 𝑧√
sin(𝑥 + 𝑦) − 1

sin(𝑥 + 𝑦) + 1

 

The solution of the partial differential equation is given by 

𝐹 (𝑧√
cos(𝑥+𝑦)+1

cos(𝑥+𝑦)−1
;𝑧√

sin(𝑥+𝑦)−1

sin(𝑥+𝑦)+1
) = 0, 

where F is an arbitrary differentiable function. 

Answer:  

𝐹 (𝑧√
cos(𝑥+𝑦)+1

cos(𝑥+𝑦)−1
;𝑧√

sin(𝑥+𝑦)−1

sin(𝑥+𝑦)+1
) = 0, 

where F is an arbitrary differentiable function. 
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