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3. Give your final answer in the correct units. 
4. Assume g = 9.8 m/s2. 
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P1. A person begins to move on x-axis from point A to point B with constant acceleration 

2.8 m s2⁄ . Then, after a short break and with the same initial speed (𝑣𝐵), he travels further 

from point B with constant acceleration − 2 m s2⁄  and come to rest at point C in total time 

of 0.4 minutes. 

a) Find the position of the point C on the x-axis.                                                   (2 points) 

b) What is average velocity 𝑣̅ of the person for whole trip?                                    (1 point)                    

 

 

 

 

 

 

 

                                                 

 

 

 

 

P2. Ball A is dropped from top of a building that is 120 m high, while ball B is thrown 

vertically upward from the ground with an initial velocity of 25 m s⁄ . Ignore air resistance.   

a) After how long both balls meet at the same height?                                           (3 points) 

b) At that moment, what is their height?                                                                  (1 point) 

 

Ball A: 

 

 

 

 

Ball B: 

 

 

 

 

 

 

 

B A C 

(m) 

𝑣𝐵
2 = 𝑣𝐴

2 + 2𝑎(𝑥𝐵 − 𝑥𝐴) → 𝑣𝐵 = 5.3 
m

s
 

𝑣𝐶
2 = 𝑣𝐵

2 + 2𝑎(𝑥𝐶 − 𝑥𝐵) → 𝑥𝐶 = +7 m  

𝑣̅ =
∆𝑥

𝑡
=

𝑥𝐶 − 𝑥𝐴

𝑡
=

7 − (−5)

0.4 × 60
= 0.5 

m

s
 

120 m 

A 

B 

𝑣0 = 25
m

s
 

Ground 

𝑦𝐴 = 𝑦0 + 𝑣0𝑡 +
1

2
𝑔𝑡2 → 𝑦𝐴 = 120 + 0 +

1

2
𝑔𝑡2 

𝑦𝐵 = 𝑦0 + 𝑣0𝑡 +
1

2
𝑔𝑡2 → 𝑦𝐵 = 0 + 25𝑡 +

1

2
𝑔𝑡2 

𝑦𝐴 = 𝑦𝐵 = ℎ → 120 = 25𝑡 → 𝑡 = 4.8 s 

ℎ = 𝑦𝐵 = 25𝑡 +
1

2
𝑔𝑡2 = 25 × 4.8 +

1

2
× (−9.8) × (4.8)2 = 7.1 m 
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P3. A person walks from point P to point Q by following paths 𝐴 = 200 m and 𝐵 = 350 m 

as shown in figure. Find the magnitude and direction of his total displacement.         (4 points)        

B                                                                                                                                     

  

 

 

 

 

 

 

 

 

 

 

 

 

P4. Block 𝑚1 = 12 kg is fixed on top of block 𝑚2 = 18 kg that is resting on rough horizontal 

ground. A horizontal force with magnitude 𝐹 = 260 N is applied on block 2, as shown in 

figure. The kinetic coefficient of friction between block 2 and the ground is 𝜇𝑘 = 0.3.  

a) Find the acceleration of each block.                                                                    (3 points) 

b) What is the contact force between two blocks?                                                 (1 point) 

  

                                                                                             

 

 

 

 

 

 

 

 

 

 

 

𝑥 

𝑦 

O 

𝐴Ԧ 

𝐵ሬԦ 

30° 

50° 
P 

Q 

𝐷𝑥 = 𝐴𝑥 + 𝐵𝑥 = −𝐴𝑠𝑖𝑛50° + 𝐵𝑐𝑜𝑠30° = 149.9 m 

𝐷𝑦 = 𝐴𝑦 + 𝐵𝑦 = 𝐴𝑐𝑜𝑠50° + 𝐵𝑠𝑖𝑛30° = 303.5 m 

𝐷 = √𝐷𝑥
2 + 𝐷𝑦

2 = 338.5 m 

𝑡𝑎𝑛 𝜃 =
𝐷𝑦

𝐷𝑥
→ 𝜃 = 𝑡𝑎𝑛−1 (

303.5

149.9
) = 63.7° 

𝐹 − 𝐹𝑓𝑟 = (𝑚1 + 𝑚2)𝑎 → 𝐹 − 𝜇𝑘𝐹𝑁 = (𝑚1 + 𝑚2)𝑎 

𝐹𝑁 = (𝑚1 + 𝑚2)𝑔 

𝑎 =
𝐹 − 𝜇𝑘(𝑚1 + 𝑚2)𝑔

𝑚1 + 𝑚2
= 5.72 

m

s2
   

|𝐹21| = |𝐹12| = 𝑚1𝑔 = 12 × 9.8 = 117.6 N 

𝑚1 

𝑚2 
𝐹Ԧ 
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P5. Two boxes of mass 𝑚1 = 10 kg and 𝑚2 = 7 kg are connected by a massless cord over a 

frictionless pulley as shown. Find the angle 𝜽 so that boxes remain at rest. Ignore frictions.                                                                                                                          

B                                                                                                                                    (4 points) 

  

 

 

 

 

 

 

 

 

 

 

 

 

P6. An 85 kg person stands on a scale in an elevator. Shortly, before the elevator stops, the 

scale reading is 78 kg.  

a) Calculate the magnitude and direction of the acceleration of the elevator.         (3 points) 

b) Is the elevator moving upward or downward before it stops?                         (1 point) 

 
 

 

 

 

 

 

 

 

 

 

 

 

𝒎𝟏 𝒎𝟐 

65° 𝜽 

𝑇 − 𝑚1𝑔𝑠𝑖𝑛𝜃 = 0 → 𝑇 = 𝑚1𝑔𝑠𝑖𝑛𝜃  

𝑚2𝑔𝑠𝑖𝑛65° − 𝑇 = 0 → 𝑇 = 𝑚2𝑔𝑠𝑖𝑛65° 

𝑚1𝑔𝑠𝑖𝑛𝜃 = 𝑚2𝑔𝑠𝑖𝑛65° → 𝑠𝑖𝑛𝜃 =
𝑚2𝑠𝑖𝑛65°

𝑚1
 

𝑠𝑖𝑛𝜃 =
7 × 0.9

10
= 0.63 → 𝜃 = 39° 

𝑥 

𝑦 
𝐹𝑁 − 𝑚𝑔 = 𝑚𝑎 

𝑎 =
𝐹𝑁 − 𝑚𝑔

𝑚
=

𝑔 × (78 − 85)

85
= −0.81  m s2⁄   

Upward, the elevators moving from the ground to the top floor.  

(𝑣0 > 𝑣 = 0 & 𝑎 = 𝑑𝑜𝑤𝑛𝑤𝑎𝑟𝑑 → 𝑣 = 𝑢𝑝𝑤𝑎𝑟𝑑)   
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P7. A coin is placed 5 cm from the axis of a rotating turntable of variable speed. The 

coefficient of static friction between the coin and the table is 𝜇𝑠 = 0.4. Find the maximum  

frequency of the turntable to keep the coin from sliding off the table.                          (4 points) 

 

                                             

 

 

 

 

 

 

 

 

∑ 𝐹𝑅 =
𝑚𝑣2

𝑟
= 𝐹𝑓𝑟  

𝑣 = √𝑟𝜇𝑠𝑔 → 𝑣 = 0.44 m
s⁄  

𝑓 =
𝑣

2𝜋𝑟
= 1.4 1

s⁄  

𝐹𝑓𝑟 = 𝜇𝑠𝑚𝑔 → 𝜇𝑠𝑚𝑔 =
𝑚𝑣2

𝑟
 

𝒓 


