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Midterm Exam 1 

 

 

Problem 1:(15 p) A particle P moves along  a straight line and its velocity 

varies linearly with time as given in the figure below. At time     the 

position of the particle is     . 

 

(a) Find the functional relationships        and       . 

(b) Draw the graphs a-t and x-t in the interval 0-4s. 

(c) Calculate the total distance the particle has travelled in the interval 0-4s. 

 

 

 

 

Problem 2: (20 p) The speed of a car increases 

uniformly with time from         at A to          

at B during 10 seconds. The radius of curvature of the 

hump at A is     . If the magnitude of the total 

acceleration of the car's mass center is the same at B as 

at A, compute the radius of curvature    of the dip in 

the road at B. The mass center of the car is       from 

the road. 

 

 

 

Problem 3: (30 p) The aircraft A with radar detection 

equipment is flying horizontally at an altitude of 

      and is increasing its speed at the rate         

each second. Its radar locks onto an aircraft flying in 

the same direction and in the same vertical plane at an 

altitude of      . If A has a speed of           at 

the instant when      , determine the values of    
and    at this same instant if B has a constant speed of 

         . 

 

 

Problem 4: (15 p) The 120-g slider has a speed   
        as it passes point A of the smooth guide, which 

lies in a horizontal plane. Determine the magnitude R of 

the force which the guide exerts on the slider 

 

(a) just before it passes point A of the guide, 

(b) as it passes point B. 

 

 

 

 

 

Problem 5: (20 p) A 5-kg block is attached to a rigid bar of negligible 

mass which is pivoted at point O. The spring of stifness           is 

attached to the middle of the bar and is undeformed when the bar is 

released from rest in the horizontal position. Calculate the speed of the 

block at      . 

t 

v(t) 

-0.5 m/s 

1.5 m/s 

1 s 

 

4 s 
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