
x 2 – 3 
2 

1 2 

2 

1 

a 

4.2 Προβλήματα 

ΑΠΑΝΤΗΣΕΙΣ  ΠΡΟΒΛΗΜΑΤΩΝ 
 

ΚΕΦΑΛΑΙΟ 4 
 
 

 

1. y = c2 e 
 
c1x 

 
2. A = c1e –

1 u 
 
+ c2 

3. y = tan  x / 2 4. y = e2 x – 1 

2 
5. y = 

x  
+ 3 

2 2 
6. y = 2 + ln 

–1 
μετασχηματισμός: z =   y′ 

7. x 5 x 3 2 
1  2x + c 

3 2 +c  
5  + 2c1 

3  + c1 x + c2 ,   y ≡ c 8. y = ± 
3 1 2 

9. x = c  + c  y + y 3 / 6 ,   y ≡ c 
c1 x 

10. y = c1 tan c2 – c1 
x ή   y = c1 c2 e 1 c x ή   y = 2 x + c –1

 

3 x4
 3x5

 
c2 e 1     + 1  

x6 

11. y = c1 + c2x + – + 
4 10 18 

12. y – ln ey +c  = c1x + c2 

2 

, για c1 ≠ 0 ή  y = –ln c – x για  x < c  ή  y ≡ c 

13. x = c2 – c1y + 1 + c1 ln y + c1   ή  y ≡ c 

14. y = ± 2/ 3  x – 2c1 x + c1 + c2 ή y ≡ c  15. x + c2 = ±  2/ 3  y – 2c1   y + c1 

16. y ln y  – y + c1y + x = c2 , ή  y = c 17. e = x + c2 
2 

+ c1 

23. a 
2 

ex a + e– x a  = a cos h  x : αλυσοειδής καμπύλη 

erx 

 
 
 
 

22. ναι, (0, 5) 23. ναι, (–∞, +∞) 24.  a   2 ,   b x sin x + cos x 

25.  α  3x 2 – x 3 ,   b 6x + 3x 2 – 2 x 3 ,   c 3x2 + 2x3 ,   d  6x + 3x2 – 2 x3 

2 
e D  + D – 2,   f  6x + 3x2 – 2 x3

 

4.1 Προβλήματα 

1 2 

y 

10. 3x2 – 8 x + 2 
 

11. 0 
 

12.  r2 – 4 r + 3 

16. όχι 
 
19. ναι, IR 

17. όχι 
 

20. ναι, (0, ∞) 

18. ναι, (–∞, 1) 
 

21. ναι, (0, 3) 
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2 

1 2 3 4 

 
 

1. –  b sin at sin bt + a cos at cos bt 2. 0 

3. b – a e a + b t 4. –b e2at 5. t 

6. W 1  = 5e 3 ,  W –1  = 5 e – 3 ,  W 3  = 5 e – 9 ,  W x = 5 e 3x
 

8. y ″ + y ′– 6 y = 0 9. x2 y ″– 3 xy′+ 4y = 0 

10. xy″ – y′+4 x3y = 0 11. y″ + y′ 
2 

+1 =0  
2 

12. yy″ + y′ = 2 13. yy″ + y′ 
3
= 0  

 

14. ναι 15. όχι 17. ναι 18. ναι 19. ναι 20. ναι 
 

22. J = (–2, 2). 23. J = (0, +∞). 

31. y = c1 e 
2x 

+ c  xe2x
 

2 
32. y = c1  x + c2   x ln x 

33. y = c1 e + c2 2x + 2x + 1 34. y = c1 x cosx + c2 x sinx 

35. y = c1 x + c2  2x + 1 36. y = c1x + c2x 

37. y = c1 x sinx + c2 x 
3 

cosx 38. y = c1 x 
3 

+ c2 x ln x 
 

39. y = c1 x 
 
+ c2 x 41. y x = x2 + 1  c1 + c2  x x2 + 1  + tan–1 x 

 
42. y x = c1      x  + c 

2 2 
x + 1 

x2 – 2 x lnx – 1 
 

 

2 
x + 1 

 
 

x 
1. y = c1 e 

3x 

 
+ c2 e 4x 3 

 
– 2 +   2 x 

 
 
 

– 2 –   2 x 

 
2. y = c1 e 

 
–1 +   2 x 
 

x 

 
+ c2 e 

2x 

 
–1 –   2 x 
 

–2 x 
3. y = c1 e + c2 e 

a x 

 
 
– a x 

+ c3 e 4. y = c1 + c2 e + c3 e 
–6kx 

+ c4 e 
2kx 

5. y = c1 e + c2 e + c3 cos  a x + c4 sin  a x 6. y = c1 e + c2 e 
 

7. y = c1 + c2x + c3 x + c4 x 8. y =  c1 + c2x + c3x e2x 

9. y = c  + c x + c x2+ c e 
 
–3x 10. y = c1 + c2x  e 

 
+ c3 + c4x  e 

 
–3 x 

11. y = c1 + c2x + c3 cos 2x + c4 sin 2x 12. y = 2e4x+ e–3x
 

13. y = 3x + 2 e–3 x 14. y = 13x + 3 e–2 x
 

4.4 Προβλήματα 

4.3 Προβλήματα 

2x 

3 –3 2 

2 2 2 2 

–1 –2 –3 

2 

3 2 2 

2x 
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1 
3 

1 
–x 

6  t 

1 
6   0 

x2 

2 

 

15. y = e2x sin 5x 16. y = e–3 x 4 sin 2x + 3 cos 2x 
 

17. y = 3e 
–x 3 

 

sin  2x 
3 

+ 2 cos  2x 
3 

18. y = ex
 – 2 e2x

 + e3x 

19. y = 32 e–x – 23 e 2x + 6 xe 2x  / 9 20. y = 9 ex 3 + 4x – 9 e–x  / 16 
 

21. y = 1 e2x – π sin 4x 22. y = sin  2 x +  π 
4 

23. B= es + e–s + cos s – sin s 24. y = cos  3 x – 3 – 
 

sin  3  x – 3 
 
 

 
 

2. y = c1e3x+c2e–x–4xe–x(2x+1) 3. y =  c1 + c2x  

1 1 x 

4. y =   c1 cos 2x + c2 sin 2x + 
2 

x sin 2x+ 
4 

cos 2x ln  cos 2x e 

5. y = c  + ln 1 + e–x
 ex + c2 + ln  1 +e  

t 
e2x 

6. u t =c1et+c2e–t +c3e–2 t + 1 
0 

2e–2 t – s –3 e– t – s +et – s f s ds 

7. u t = 2 –3 c e–t + cet + 2c – 1 e–2t + 
t 

+ 2e–2 t – s  – 3 e– t – s  + et – s  f  s ds ,  c σταθερά 
 

–1 8. u t = c1 t – 1  + c2 t –1  + 1 
t   1 t–1 + 1 ts–2 – 2s–1  f s ds 

2  1   2 2 

9. R(x)=(c1+c2x–lnx)e–3x, x < 0 
1 2 

10. y x  = c1 cos x + c2 sin x + tan x sin x – 
2 

tan x cos x 

11. y x  = c1x + c2x – x ln x – 1 x ln x 
2
 

2 
12. N(x) = c1+c2cosx+c3sinx+lnsecx+tanx–xcosx+sinxlncosx. 

13. y = ex  c cos  3 x + c2 sin  3 x + sin x 
2 

14. y(x)  =  c1e2x+c2e3x+ex[(Ax+B)cos2x+(Cx+D)sin2x] 

15. y(x)  =  c1cosx+c2sinx+x[(A0+A1x+A2x2)cosx+(B0+B1x+B2x2)sinx] 
 

16. y = 2 cos 2t – 2 sin 2t + 1 sin t  17. y =  46 – 135x + e3x +  4 cos x –  3 
 
sin x 

3 3 50 50 50 50 

4.5 Προβλήματα 

+ 1 x2 ln x – 3 x2  e–x 
2  4   
 

2 

1 
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4 
2 

8 

 

18. y s = – 2e – s + 5 e –2 s – 1 e s + 3 19. y(t) = 2et–e–t–2e–tsint 
6 3 2 

20. y(t) = 8e2t–24et+4t2+12t+14+2e–t 
 

21. y = c1 cos 2t + c2 sin 2t +  1 t   – 1 +  3   8t 2 
64 sin 2t – 3 sin 2t + 4t cos 2t 

22. y t  =  e–t + 7 et cos 2t + et sin 2t  / 8  
 

23. y t =–  73 e2t – 51 te2t + 1 e–t + t  +  1 t
2 

+ 3 sin t + 4 cos t + 3 
300 50 3 2 25 25 4 

 

24. y t =  31  e 2t +  97  e–2 t +  1  te 2t –  1  t 2 e 2t +  1  t 3 e 2t 
128 128 32 16 12 

π 
27. y(t) = c1cost+c2sint+z(t), όπου z(t) = t, για t∈[0, π], z t =– 

2 
t sin t , για 

t∈(π, 2π) και z(t) ≡ 0, για t ≥ 2π. 

29. φ(t) = (c1 - t) cos(kt) + (c2 - t) sin(kt) 

 
30. y x  = c1 cos λx  + c2 sin λx  + 

 
N 
Σ 

n= 1 λ
2 

kn 

– n2p2
 

 
sin n πx 

33. 3x2. 34. (i) y x =  1 
10 

cos x    3 sin x (ii) y x  =  1 
10 

sin x + 3 cos x . 

 
 

 

1. y = 1 x5 e–2x 2. y = 1 e5x
 

2 2 
3. y = 2x3+9x2+40x+73 4. y = –  1 

60 
x5 – 1 x3 – 2 x 

3 

5. y = –x10–151,2x4 6. y = x4+4x3+24x2+69x+117 
 

7. y = –2x3–5x2–10x–10 8. y = –e2x(x3+6x) 

9. y = 1 e2x  4x3 – 2 x2 – 18x – 25 10. y = 2e–2 x  x2 + 4x + 6  + 1 e2x
 

8 3 

11. y = x3–1 12. y = 1 x ln x – 1 
2 

13. y = 1
 

48 
4x3 – 6 x2 + 6x – 3 

4.6 Προβλήματα 
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  1,99   
50,5 32,2 

 
 

 

 
4. yp = 

t n – 1  
K t, s f s ds =  Σ 

0 j = 0  

2j + 1 π 

2jπ  

 
K t, s ds + 

 
t 

 
2nπ 

 
K t, s ds , 

 
 
 

9. 2π 

όπου K t, s  = e t – ss  10 sin  t – s    και   2nπ ≤ t ≤ 2n + 1  π.   

≤ T ≤ 2π  2,01 . 49,5 32,2 
 

10. q t =–  9 
26 

4 

e–t cos 3t – 7 
26 

1 

e– tsin 3t +  1 
26 

 
9 cos 2t + 6 sin 2t 

12. ip = 
51 

cos 20t – 
51 

sin 20t , συχνότητα συντονισμού 5/π. 

13. q = –  5 sin 3t + 5 sin t ,  i = – 5 cos 3t + 5 cos t , i = 0. 
 

 

 

12 4 4 4 0
 

 
 

 
 

3. – m ≤ x ≤ 0 ,   – m ≤ x′ ≤ m 
2 3t 3t 

7. y t = 1 + ln t 4 

4.8 ANAKEΦAΛAIΩΣH – ΠPOBΛHMATA EΠIΣKOΠHΣHΣ 

4.7 Προβλήματα 



 

 


