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The only force acting on a 2.0 kg body as it moves along a positive x axis has an x 

component Fx = 6x N, with x in meters. The velocity at x = 3.0 m is 8.0 m/s. What is 

the velocity of the body at x = 4.0 m? (b) At what positive value of x will the body have 

a velocity of 5.0 m/s? 

𝐾𝑓 = 𝐾𝑖 + 𝑊 

1

2
𝑚 𝑣𝑓

2 = 𝐾𝑖 + 𝑊 ⟹ 𝑣𝑓 = √
2(𝐾𝑖 + 𝑊)

𝑚
 

 

𝑊 = ∫ 𝐹𝑥𝑑𝑥
𝑥𝑓

𝑥𝑖

= 6 ∫ 𝑥𝑑𝑥
4.0

3.0

= 6 [
1

2
𝑥2]

3.0

4.0 

= 21 J. 

𝐾𝑖 =
1

2
𝑚𝑣𝑖

2 =
1

2
(2.0)(8.0)2 = 64 J. 

𝑣𝑓 = √
2(64 J + 21 J)

2.0 kg
= 9.22 m/s. 

b) 

𝐾𝑓 =
1

2
(2.0)(5.0)2 = 25 J. 

𝑊 = 𝐾𝑓 − 𝐾𝑖 = 16 J. 

 

𝑊 = ∫ 𝐹𝑥𝑑𝑥
𝑥𝑓

𝑥𝑖

= 6 ∫ 𝑥𝑑𝑥
𝑥𝑓

3.0

= 6 [
1

2
𝑥2]

3.0

𝑥𝑓 

= 3𝑥2 − 27. 

 

 

3𝑥2 − 27 = 16 ⟹ 𝑥 = 3.8 m 

 

 

 

 

 

Please show all steps and substitutions. 
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In the figure, a block of ice slides down a frictionless ramp 

at angle 60° while an ice worker pulls on the block (via a 

rope) with a force that has a magnitude of 100 N and is 

directed up the ramp. As the block slides through distance 

d = 0.25 m along the ramp, its kinetic energy increases by 

75 J. How much greater would its kinetic energy have 

been if the rope had not been attached to the block? 

 

 

∆𝐾 = 𝑊𝑛𝑒𝑡  = 𝑊𝑔 + 𝑊𝐹𝑟
 

 

 

𝑊𝐹𝑟
= 𝐹⃗𝑟 . 𝑑 = 𝐹𝑑 cos 𝜙 = (100 N)(0.25 m) cos −180° = −25 J. 

 

𝑊𝑔 = ∆𝐾 − 𝑊𝐹𝑟
= 75 J − (−25 J) = 100 J. 

 

Without the rope, the work would be purely gravitational. Thus, 

 

∆𝐾2 = 𝑊𝑔 = 100 J. 

 

  

 

  

 

 

 

 

 

 

 

 

 

Please show all steps and substitutions. 
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dd𝑣𝑎𝑣𝑔 =
∆𝑥

∆𝑡
 

𝑥1 = 𝑥(1) = 3.0 m. 

𝑥2 = 𝑥(3) = 21 m. 

𝑣𝑎𝑣𝑔 =
21 − 3.0

3.0 − 1.0
= 9.0 m/s. 
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A 12.0 N force with a fixed orientation does work on a particle as the particle moves 

through the three-dimensional displacement 𝑑 = (2.00 î − 4.00 ĵ + 3.00 k̂) m. What 

is the angle between the force and the displacement if the change in the particle’s kinetic 

energy is (a) +30.0 J and (b) -30.0 J? 

 

∆𝐾 = 𝑊 
 

𝑊 = 𝐹⃗. 𝑑 = 𝐹𝑑 cos 𝜙 
 

𝜙 = cos−1
𝑊

𝐹𝑑
= cos−1

∆𝐾

𝐹𝑑
 

 

𝑑 = √2.002 + (−4.00)2 + (3.00)2 = 5.385 m. 
 

a) 

 

𝜙 = cos−1
∆𝐾

𝐹𝑑
= cos−1

30.0 J

(12.0 N)(5.385 N)
= 62.3° 

 

 

b) 

 

𝜙 = cos−1
∆𝐾

𝐹𝑑
= cos−1

−30.0 J

(12.0 N)(5.385 N)
= 118° 

 

Please show all steps and substitutions. 

 


