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1. An athlete runs east at a constant speed of 2.5 m/s for 15 min. She then runs west at a constant speed 

of 4 m/s. The total distance covered in the roundtrip is 5 km. Find her average velocity.    [4 Points] 

 

𝑑1 = 𝑠1 × 𝑡1 = 2.5
𝑚

𝑠
× (15 𝑚𝑖𝑛 × 60

𝑠

𝑚𝑖𝑛
) = 2250 m 

𝑑2 = 5000 − 2250 = 2750 

𝑡2 =
𝑑2

𝑠2
=

2750

4
= 687.5 s 

𝑣̅ =
∆𝑥

𝑡
=

(2250 − 2750) − 0

15 × 60 + 687.5
= −0.315 m/s 

 

 

 

 

 

 

 

 

2. A driver moving at a speed of 30 m/s notices a red traffic light 75 m ahead. He slows down at a 

constant acceleration and stops the car at the traffic light. 

a) Find the acceleration of the car.           [2 Points] 

b) How long does it take for the car to stop?         [2 Points] 

 

a) 𝑣2 = 𝑣0
2 + 2𝑎∆𝑥 

𝑎 =
𝑣2 − 𝑣0

2

2∆𝑥
=

0 − (30)2

2(75)
= −6 m/s2 

b) 𝑣 = 𝑣0 + 𝑎𝑡 

𝑡 =
𝑣 − 𝑣0

𝑎
=

0 − 30

−6
= 5 s 
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3. A ball is thrown up at point 𝐴 with initial velocity 𝑣0 and reaches a maximum height of 30 m (Point 

𝐵), then returns to the top of a building that is 20 m high (Point 𝐶) as shown. 

a) Find the initial velocity 𝑣0.           [2 Points] 

b) Find the total time that the ball is in the air until it reaches point 𝐶.      [2 Points] 

 

a) 𝑣2 − 𝑣0
2 = 2𝑎∆𝑦 

𝑣0 = √𝑣2 − 2𝑎∆𝑦 

𝑣0 = √0 − 2(−9.8)(30) 

𝑣0 = 24.2 m/s 

b) ∆𝑦 = 𝑣0𝑡 + 0.5𝑎𝑡2 

20 = 24.2𝑡 − 4.9𝑡2 

𝑡 = 1 𝑠 & 𝒕 = 𝟑. 𝟗 𝐬 

 

 

 

 

 

 

 

 

 

4. The two vectors shown have magnitudes 𝐴 = 10 units and 𝐵 = 20 units. If 𝐶 = 𝐴 + 𝐵⃗⃗, 

a) Find the magnitude of 𝐶.         [3 Points] 

b) Find the direction of 𝐶 (the angle of 𝐶 with respect to +𝑥 direction).   [1 Points] 

 

a) 𝐶𝑥 = 𝐴 𝑐𝑜𝑠30 + 𝐵 𝑐𝑜𝑠230 = −4.2 

𝐶𝑦 = 𝐴 𝑠𝑖𝑛30 + 𝐵 𝑠𝑖𝑛230 = −10.3 

𝐶 = √(−4.2)2 + (−10.3)2 = 11.1 

b) 𝜃 = 180 + 𝑡𝑎𝑛−1 (
−10.3

−4.2
) ≅ 248° 

 

 

 

 

𝑥 

𝑦 𝑣0 

3
0

 m
 

2
0

 m
 

 

𝑥 

𝑦 

𝐵 

𝐴 

30°
 

𝑂 50°
 

3
0

 m
 

2
0

 m
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5. An object of mass 2.0 kg is kicked at some initial velocity on a horizontal surface where it slows down 

uniformly. The coefficient of kinetic friction between the object and the surface is 0.3. Find the 

acceleration of the object on the surface.                    [3 Points] 

 

𝑓𝑘 = 𝜇𝑘𝐹𝑁 = 𝜇𝑘𝑚𝑔 = 𝑚𝑎 

𝑎 = 𝜇𝑘𝑔 = 2.94 m/s2 

 

 

 

 

 

 

 

 

 

6. Two blocks of mass 𝑀1 = 6.0 kg and 𝑀2 = 2.0 kg are connected by a massless cord as shown. Block 

𝑀1 is on a horizontal frictionless table and block 𝑀2 is hanging vertically. The two blocks are released 

from rest. 

a) Find the acceleration of the two blocks.       [3 Points] 

b) Find the tension in the cord.        [1 Points] 

 

a) 𝐹𝑇 − 𝑀2𝑔 = −𝑀2𝑎 

𝐹𝑇 = 𝑀1𝑎 

𝑀1𝑎 − 𝑀2𝑔 = −𝑀2𝑎  →  𝑎 = 2.45 m/s2 

b) 𝐹𝑇 = 𝑀1𝑎 = 14.7 N 

 

 

 

 

 

 

 

 

 

 

 

 

𝑀2 

𝑀1 

 

𝐹𝑇 

𝐹𝑁 

𝑀1𝑔 

𝐹𝑇 

𝑀2𝑔 

𝑓𝑘 

𝐹𝑁 

𝑚𝑔 
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7. A force 𝐹 = 60 N pushes a 5.0 kg block on a horizontal frictionless surface as shown.  

a) Calculate the normal force on the block.       [2 Points] 

b) What is the acceleration of the block?       [2 Points] 

 

 

 

 

 

                𝐹𝑁 − 𝑚𝑔 − 𝐹 𝑠𝑖𝑛30 = 0 

                𝐹𝑁 = 79 N 

                

               𝐹 𝑐𝑜𝑠30 = 𝑚𝑎                                         

            𝑎 = 10.4 m/s2 

 

 

 

 

 

 

 

 

 

          
 

 

 

 

 

 

 

30˚ 
𝐹⃗ 

𝐹 

𝐹𝑁 

𝑚𝑔 

30˚ 


