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Diferenciální rovnice 1. řádu 

1. Metodou separace proměnných řešte diferenciální rovnice: 

a) (𝑥 + 1)𝑦´ − 4𝑦 = 0     [𝑦 = 𝐶(𝑥 + 1)4] 

b) 3𝑦´ − 𝑠𝑖𝑛3𝑥 ∙ 𝑐𝑜𝑠𝑥 = 0    [𝑦 =
𝑠𝑖𝑛4𝑥

12
+ 𝐶] 

c) 𝑥𝑦´ − 5𝑙𝑛4𝑥 = 0     [𝑦 = 𝑙𝑛5𝑥 + 𝐶] 

d) 2√𝑥 ∙ 𝑦´ − 𝑐𝑜𝑠2𝑦 = 0    [𝑦 = 𝑎𝑟𝑐𝑡𝑔(√𝑥 + 𝐶)] 

e) 𝑒𝑦(𝑥2 + 1)𝑦´ − 𝑥2 = 0    [𝑦 = 𝑙𝑛|𝑥 − 𝑎𝑟𝑐𝑡𝑔𝑥 + 𝐶|] 

f) (𝑥𝑙𝑛𝑥 + 2𝑥)𝑦´ = 𝑦     [𝑦 = 𝐶(𝑙𝑛𝑥 + 2)] 

g) 𝑦´ = 𝑥𝑠𝑖𝑛𝑥 ∙ 2𝑦     [𝑦 = 𝐶𝑒2(𝑠𝑖𝑛𝑥−𝑥𝑐𝑜𝑠𝑥)] 

 

2. Metodou separace proměnných řešte diferenciální rovnice: 

a) 𝑦´ + 𝑦 ∙ 𝑡𝑔𝑥 = 0     [𝑦 = 𝐶𝑐𝑜𝑠𝑥] 

b) 𝑦´ + 2𝑦 = 0        [𝑦 = 𝐶𝑒−2𝑥] 

c) 𝑥𝑦´ + 2𝑦 = 0        [𝑦 =
𝐶

𝑥2] 

d) 𝑦´ − 3𝑥2𝑦 = 0     [𝑦 = 𝐶𝑒𝑥3
] 

e) 𝑦´𝑠𝑖𝑛𝑥 − 𝑦 𝑐𝑜𝑠𝑥 = 0     [𝑦 = 𝐶𝑠𝑖𝑛𝑥] 

f) 𝑦´ − 𝑦 𝑐𝑜𝑠𝑥 = 0     [𝑦 = 𝐶𝑒𝑠𝑖𝑛𝑥] 

g) 𝑦´ −
𝑦

√1−𝑥2
= 0     [𝑦 = 𝐶𝑒𝑎𝑟𝑐𝑠𝑖𝑛𝑥] 

h) 𝑦´𝑦7 −
1

𝑥
= 0      [𝑦 = √8(𝑙𝑛|𝑥| + 𝐶)

8
] 

i) 1 + 𝑦2 − 𝑦´𝑥10 = 0     [𝑦 = 𝑡𝑔(
𝑥−9

−9
+ 𝐶)] 

j) 𝑐𝑜𝑠2𝑦 − 𝑦´𝑥5 = 0     [𝑦 = 𝑎𝑟𝑐𝑡𝑔(
𝑥−4

−4
+ 𝐶)] 

 

3. Metodou separace proměnných řešte diferenciální rovnice: 

a) 𝑦´ =  𝑐𝑜𝑠 𝑥      [𝑦 = 𝑠𝑖𝑛𝑥 + 𝐶] 

b) 𝑦´ =  √1 − 𝑦2     [𝑦 = sin(𝑥 + 𝐶) ; 𝑦 = ±1] 

c) 𝑥2𝑦´ + 𝑦2 =  0     [𝑦 = −
𝑥

1+𝐶𝑥
; 𝑦 = 0] 



d) 𝑦𝑦´ + 𝑥 =  0      [𝑦2 = 𝐶2 − 𝑥2] 

e) 𝑥𝑦´ =  √𝑥𝑐𝑜𝑠2𝑦     [𝑡𝑔 𝑦 = 2√𝑥 + 𝐶; 𝑦 =
𝜋

2
+ 𝑘𝜋] 

f) 2𝑦´√𝑥 =  𝑦      [ 𝑦 = 𝐶𝑒√𝑥] 

g) 𝑦 + 𝑦´𝑐𝑜𝑡𝑔𝑥 =  0     [ 𝑦 = 𝐶𝑐𝑜𝑠𝑥] 

h) 𝑥𝑦´ =  𝑦 − 1      [𝑦 = 𝐶𝑥 + 1] 

i) 𝑦 − 𝑥𝑦´ = 3𝑥𝑦     [𝑦 = 𝐶𝑥𝑒−3𝑥] 

j) 2𝑥𝑦𝑦´ = 𝑦2 − 3     [𝑦2 = 𝐶𝑥 + 3] 

k) 𝑦´𝑒6−5𝑥 = 𝑦2      [𝑦 =
−5

𝑒5𝑥−6+𝐶
; 𝑦 = 0] 

l) 
𝑦´

𝑐𝑜𝑠𝑥
− (5𝑥 + 2) ∙ 𝑦2 = 0    [𝑦 =

−1

(5𝑥+2)𝑠𝑖𝑛𝑥+5𝑐𝑜𝑠𝑥+𝐶
; 𝑦 = 0] 

 

4. Metodou variace konstanty najděte obecné řešení diferenciální rovnice: 

a) 𝑦´ + 3𝑦 =  
𝑥2+5𝑥+1

𝑒3𝑥      [𝑦 = (
1

3
𝑥3 +

5

2
𝑥2 + 𝑥 + 𝐶)𝑒−3𝑥] 

b) 𝑦´ − 𝑦 ∙ 𝑡𝑔 𝑥 =
𝑥+1

𝑐𝑜𝑠𝑥
      [𝑦 = (

1

2
𝑥2 + 𝑥 + 𝐶)

1

𝑐𝑜𝑠𝑥
] 

c) 𝑦´ − 3𝑥2𝑦 =  3𝑥2𝑒𝑥3
     [𝑦 = (𝑥3 + 𝐶)𝑒𝑥3

] 

d) −3𝑦´ + 30𝑦 =  8𝑒9𝑥     [𝑦 = 𝐶𝑒10𝑥 +
8

3
𝑒9𝑥] 

e) 𝑦´ − 𝑦𝑐𝑜𝑠𝑥 =  𝑒𝑠𝑖𝑛𝑥     [𝑦 = (𝑥 + 𝐶)𝑒𝑠𝑖𝑛𝑥] 

f) 𝑥𝑦´ − 2𝑦 =  𝑥2𝑙𝑛𝑥     [𝑦 =
1

2
𝑥2𝑙𝑛2𝑥 + 𝐶𝑥2] 

g) 𝑦´ − 𝑦 ∙ 𝑐𝑜𝑡𝑔 𝑥 = (𝑥 + 1)𝑠𝑖𝑛𝑥   [𝑦 == (
1

2
𝑥2 + 𝑥 + 𝐶)𝑠𝑖𝑛𝑥] 

h) 2𝑦´ − 16𝑦 =  9𝑒10𝑥     [𝑦 = 𝐶𝑒8𝑥 +
9

4
𝑒10𝑥] 

i) 𝑦´ + 𝑥𝑦 =  𝑥       [𝑦 = 1 + 𝐶𝑒− 
𝑥2

2 ] 

j) 𝑦´ + 2𝑦 =  𝑒−𝑥     [𝑦 = 𝐶𝑒−2𝑥 + 𝑒−𝑥] 


