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Calculators are allowed but not their exchange. Each question is worth 20 points 

Take g=9,80 m/s2. Good luck. 
 

1. Vector  𝑎⃗⃗⃗   lies in the yz plane 63° from the positive direction of the y axis, has a positive z 

component, and has magnitude 3.20 units. Vector  𝑏⃗⃗   lies in the xz plane 48° from the positive 

direction of the x axis, has a positive z component, and has magnitude 1.40 units. Find; 

(a)  𝑎⃗⃗⃗   .  𝑏⃗⃗  , 

(b)  𝑎⃗⃗⃗   × 𝑏⃗ , and 

(c) the angle between  𝑎⃗⃗⃗   and  𝑏⃗⃗    
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2. The one-dimensional motion of a particle is plotted in Figure. 
a) What is the average acceleration in the intervals: AB, BC, and CE?  
b) How far is the particle from its starting point after 10 s? 
c) Sketch the displacement of the particle as a function of time; label the instants A, B, C, D, and E 
on your figure.  
d) At what time is the particle traveling most slowly? 
  



3. A hot air balloon is ascending with a constant speed of 10 m/s in air 

(where air resistance is negligible). A passenger in the balloon has 

noticed a truck moving with a constant speed vtruck relative to the 

ground when the passenger is at the position shown in the figure. The 

passenger has thrown a ball horizontally with a speed of 20 m/s in the 

direction of the truck's motion relative to the balloon. If the ball lands at 

point K on the truck, what is the magnitude of the truck's speed in m/s? 

      

  



 

4. A net force along the x-axis that has x-component 𝐹𝑥 = −12 N + (0.500 N/m2)𝑥2 is applied to a 
2.00-kg object that is initially at the origin and moving in the x-direction with a speed of 10.00 m/s. 
What is the speed of the object when it reaches the point x = 6.00 m? 

  



5. Consider two stacked blocks one on top of the other. The bottom block has mass 3m and rests on a 
horizontal floor. The top block has mass m. Suppose the coefficient of static and kinetic friction 
between all the surfaces are µs and  µk, respectively. Find the maximum value of the  magnitude of 

force 𝑭⃗⃗  with which the lower block can be pulled horizontally so that the two blocks move together 
without slipping? 
 

 
 

 


