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-2

40x

24g

40N/m20cm 

10v-=  R40x ,   F-=  kF

m
𝑑2𝑥

dt2
= −10v − 40x

24
𝑑2𝑥

dt2
+ 10

𝑑𝑥

dt
+ 40x = 0

𝑑2𝑥

dt2
+

10

24

𝑑𝑥

dt
+

40

24
x = 0

𝑑2𝑥

dt2
+ 2𝑟

𝑑𝑥

dt
+ w˳

2x = 0

2𝑟 =
10

24
    → 2𝑟 = 0.4   ∴ 𝑟 = 0.2

w˳
2 =

40

24
     →     w˳

2 = 1.2 rad/sec 

w˳ > 𝑟  

𝑥 = 𝐴𝑒−𝑟𝑡 sin(𝑤𝑡 + 𝜑)  

w = √w˳
2 − r2 = √(1.2)2 − (0.2)2 = 1.1 𝑟𝑎𝑑/𝑠𝑒𝑐
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F(t) = F˳ sin ptp  F˳

pw˳w

w˳k ,m

-kx-Rv(F˳ sin pt)

∑ F = ma = F˳ sin pt − kx − 𝑅
𝑑𝑥

dt
… … (1)

[m
d2x

dt2
= F˳ sin pt − kx − R

𝑑𝑥

dt
] ÷ 𝑚  

d2x

dt2
+

R

m

𝑑𝑥

dt
+

k

m
x =

F˳

m
sin pt … … (2)

R

m
= 2𝑟, ,        𝑤˳2 =

k

m

F˳

m
= 𝑓˳ 
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d2x

dt2
+ 2𝑟

𝑑𝑥

dt
+ w˳2x = f˳ sin pt … … (3)                                

𝐀 =
𝒇˳

√(𝐰˳𝟐−𝐩𝟐)
𝟐

+(𝟐𝐫𝐩)𝟐

sin(p + φ)                                           φ 

A=
𝒇˳

√(𝐰˳𝟐−𝐩𝟐)
𝟐

+(𝟐𝐫𝐩)𝟐

                                                        

Pw˳
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2kg3cos2𝜋𝑡

20N/m1-2-

1- T=
2𝜋

w
=

2𝜋

2𝜋
= 1𝑠𝑒𝑐                    

2- r =0 

A=
𝑓˳

√(w˳2−p2)2+(2rp)2
=

𝐹˳
𝑚⁄

√(w˳2−p2)2+0
 

p= √
𝑘

m
= √

20

2
= √10 = 3.16 𝑟𝑎𝑑/𝑠𝑒𝑐

A=
3 2⁄

√(4π2−(3.16)2)2
=

1.5

√(39.478−9.985)2
=

1.5

29.493
= 0.059𝑚 = 5.09𝑐𝑚
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