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P1. A motorist travels for 3.0 h at 80 km/h from point A to point B and waits for 30 minutes. Then, 

he travels for 2.0 h at 100 km/h from point B to point C.   

a) Find the average speed for the trip.                                                                                  (2 points) 

b) What is the average velocity for the trip?                                                                         (2 points)                                                                                                                                   

 

𝑑1 = 𝑡1 × 𝑣1 = 240 𝑘𝑚 
𝑑2 = 𝑡2 × 𝑣2 = 200 𝑘𝑚 
 
𝑡𝑡𝑜𝑡𝑎𝑙 = 𝑡1 + 𝑡2 + 0.5 = 5.5 ℎ𝑜𝑢𝑟 
 

𝑆̅ =
𝑡𝑜𝑡𝑎𝑙 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑡𝑜𝑡𝑎𝑙 𝑡𝑖𝑚𝑒
=

𝑑1 + 𝑑2

𝑡𝑡𝑜𝑡𝑎𝑙
=

240 + 200

5.5
= 80 𝑘𝑚 ℎ⁄  

 

𝑣̅ =
𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡

𝑡𝑜𝑡𝑎𝑙 𝑡𝑖𝑚𝑒
=

∆𝑥

𝑡𝑡𝑜𝑡𝑎𝑙
=

40

5.5
= 7.3 𝑘𝑚 ℎ⁄  

 
 

 

 

P2. A car that is initially moving at 7.50 m/s begins to accelerate forward uniformly at 0.55 m/s2.  

a) Find the time needed for the car to move 3.5 km after beginning to accelerate.       (2 points) 

b) How fast is the car moving just as it has traveled 3.5 km?                                          (2 points) 

 

(𝑎)  𝑥 − 𝑥0 = 𝑣0𝑡 +
1

2
𝑎𝑡2 → 3500 = 7.5 𝑡 +

1

2
(0.55)𝑡2 → 

𝑡 = 100 𝑠𝑒𝑐. 
 

(𝑏)   𝑣𝑓 = 𝑣0 + 𝑎 𝑡 → 𝑣𝑓 = 7.5 + 0.55 × 100 → 
𝑣𝑓 = 62.5 𝑚 𝑠⁄  
 

 

 

 

 

 

 

𝑥 
𝐴 𝐵 𝐶 
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P3. A stone released from rest from the top of a cliff reaches the ground in 3.8 seconds.  

a) Find the height of the cliff.                                                                                                    (2 points) 

b) Calculate the velocity of the stone 10 meters above the ground, at point A.                  (2 points) 

 

(𝑎)   𝑦 = 𝑦0 + 𝑣0𝑡 +
1

2
𝑔𝑡2 → 0 = ℎ + 0 +

1

2
(−9.8)(3.8)2 →  

ℎ = 70.75 𝑚 

 

(𝑏)   𝑣2 = 𝑣0
2 + 2𝑔∆𝑦 → 𝑣2 = 0 + 2(−9.8)(10 − 70.75) → 

𝑣 = ±34.5 𝑚 𝑠⁄ → 𝑣 = −34.5 𝑚 𝑠⁄  

 

 

 

 

 

 

 

P4: A car travels 30 km at 60° north of west. It then travels 40 km to the east. 

a) Find the magnitude of its total displacement.                                                                 (3 points) 

b) Find the angle of its displacement with respect to the east.                                           (1 point) 

 

𝐷𝑥 = 𝐴𝑥 + 𝐵𝑥 = −(30 × 𝑐𝑜𝑠60°) + (40) = +25 𝑘𝑚 

𝐷𝑦 = 𝐴𝑦 = +(30 × 𝑠𝑖𝑛60°) = +26 𝑘𝑚 

𝐷𝑡𝑜𝑡𝑎𝑙 = √𝐷𝑥
2 + 𝐷𝑦

2 = √(25)2 + (26)2 = 36.1 𝑘𝑚 

𝜃 = 𝑡𝑎𝑛−1
𝐷𝑦

𝐷𝑥
= 𝑡𝑎𝑛−1 (

26

25
) → 𝜃 = 46.1 ° 

 

 

 

 

 

 

 

 
                                     

ground 

Cliff 

× 
10 𝑚 

ℎ 

𝐴 

𝑁𝑜𝑟𝑡ℎ 

𝑨ሬሬԦ 

𝐁ሬሬԦ 

60° 
𝐸𝑎𝑠𝑡 𝑊𝑒𝑠𝑡 

𝑆𝑜𝑢𝑡ℎ 
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P5. A box of mass 4 𝑘𝑔 is at rest on the ground. The box is then pulled by a force 𝐹 = 100 𝑁 as 

shown. Ignore friction. How long does it take for the box to reach a speed of 43 m/s?                                      

(3 points) 

 

 

 

𝐹𝑥 = 𝐹 × 𝑠𝑖𝑛60° = 100 × (0.86) = 86 𝑁 

𝐹𝑥 = 𝑚𝑎𝑥 → 𝑎𝑥 =
𝐹𝑥

𝑚
=

86

4
= 21.5 𝑚 𝑠2⁄  

𝑣 = 𝑣0 + 𝑎𝑡 → 43 = 0 + 21.5 × 𝑡 → 𝑡 = 2 𝑠𝑒𝑐 

 

 

 

 

 

 

P6. Two blocks of mass 𝑚1 = 4 𝑘𝑔 and 𝑚2 are connected by a massless cord over a frictionless 

pulley. They are moving with the acceleration of magnitude 𝑎 = 1.8 𝑚 𝑠2⁄ . The coefficient of 

kinetic friction between block 𝑚1 and table is 𝜇𝑘 = 0.2.  

a) Find the tension in the cord.                                                                                               (2 points) 

b) Find the mass 𝑚2.                                                                                                                 (2 points) 

 

𝐹𝑓𝑟 = 𝜇𝑘 × 𝐹𝑁 = 𝜇𝑘 × 𝑚1 × 𝑔 = 7.8 𝑁 

𝑇 − 𝐹𝑓𝑟 = 𝑚1𝑎 → 𝑇 = 𝐹𝑓𝑟 + 𝑚1𝑎 = 15 𝑁 

𝑇 − 𝑚2𝑔 = 𝑚2(−𝑎) → 𝑚2 =
𝑇

𝑔 − 𝑎
 

𝑚2 = 1.88 𝑘𝑔 

 

ground 

60° 

𝑚 

𝐹 = 100 𝑁 

𝑚1 

𝑚2 

𝒂 

Table 


