
2-1 The acceleration down the plane, a = gsin θ. Since the initial velocity, v0 = 0, the 
distance covered Δx=1/2 at2=(1/2)×9.8 [m/s2]× (0.5) × ( 3 [s])2 = 22.1 [m]. The 
correct answer is (E). 

 
 
2-2  The average velocity is defined as the displacement vector / elapsed time v= Δr/ Δt.  

The elapsed time is given by the distance covered/ speed = π r /v. The displacement 
vector is 2[mi] to the West. Thus the average velocity = 2 [mi] /(π × 1[mi]/ 45 [mi/h] 
in the West direction = (2/π) × 45 [mi/h] (west)= 29 mi/h West. The correct answer is 
(B). 

 
 
2-3 The speed of the glider as it passes through the gate is v = d/t = 8 [cm]/ 0.333 [s] = 

24 [cm/s]. The distance traveled from rest to the gate is 96 [cm] and the initial speed 
was zero. Thus we use the equation v2 = v0

2 + 2 a Δx. Solving for a = v2 /(2 Δx), we 
get a = (24 [cm/s])2 / (2 × 96 [cm]) = 3.0 [cm/s2]. The correct answer is (A). 

 
 
2-4 Let the tension in the vertical string = F, the tension in the horizontal string (the 

unknown quantity) = T, and the tension in the inclined string = S.  
F – mg = 0 gives us F= 2 [kg] × 9.8 [m/s2] = 19.6 N. 
Taking vertical force components on the three strings, S sin 60˚ - F = 0.  
So S = F/(sin 60˚) = 22.6N. 
Taking horizontal force components on the three strings S cos 60˚ -T = 0 
So T = 22.6 [N] × 0.5 = 11.3 [N]. The correct answer is (C). 

 
 
2-5 Resolve the forces perpendicular and parallel to the plane. In the direction 

perpendicular to the plane, (upward direction taken positive) Fnet = 0 = N – mg cos θ. 
In the direction parallel to the plane (up the plane taken as positive) the frictional 
force, fs – mg sinθ = 0. Solving we see that fs = mg sinθ. Answer (F) is correct. If you 
are confused about this, work the whole problem through. The frictional force fs≤ µsN 
= µsmg cos θ. Now substitute for fs = mg sinθ, we get that tan θ ≤ µs.  

 
2-6 For an object to move in a circle it has to experience a radially inward acceleration a= 

v2/r. Thus the tension T = ma = mv2/r. Substituting, T = 0.2 [kg] × (6 [m/s])2/ 0.4 [m] 
= 18 [N]. (C) is the correct answer.  

 
 
2-7  Since there in no acceleration in the horizontal direction (we assume negligible 

friction as the ball goes through the air) the horizontal component of the velocity is 
unchanged throughout the motion. vh = vcos θ = 15 [m/s] cos 25˚ = 13.6 m/s. (C) is 
the correct choice.  

 
 


