
2-8  There are many ways to solve the problem. One way is to use symmetry, in which 
we would see that the projectile will strike the surface with its downward velocity 
equal in magnitude to the initial upward component of the velocity. For the vertical 
component, we’d write vfy  = v0y + at and use symmetry to get – v0y = v0y + at.  With 
a= -g , we get 2 v0y = gt or t = 2 v0y/g = 2 v0 sinθ /g = 2×9.8 [m/s] × (0.5) / 9.8 [m/s2] 
= 1 s. You can also ask the question how long would it take for the object to come 
back to the same height Δy = 0? Thus Δy = 0 = v0yt – ½ gt2.  Solving we get the 
solution t=0 or t = v0y / (½ g) = 9.8 [m/s] × (0.5) / ((0.5) × 9.8 [m/s2]) = 1 s. Thus (B) 
is the correct answer.  

 
 
2-9  When the object (the boy) is in circular motion, there has to be an inward 

acceleration,  a=v2/r. At the top of the motion, the acceleration will be zero (since the 
speed is zero), and so the tension T = mg cos θ, where θ is the angle relative to the 
vertical. At the lowest point in the motion, the tension T – mg = ma = m v2/r, and thus 
T= mg + mv2/r. Thus the tension is highest at the lowest point in the motion. (B) is 
the correct choice.  

 
 
2-10 For the conditions of equilibrium to be satisfied, the horizontal forces on the mast 

must add to zero, and the vertical forces must also add to zero. Use the horizontal 
force condition to determine the magnitude of the tension, T in the longer wire, and 
then solve for the force that the deck exerts on the mast.  
Fx = 800 [N] cos 60˚ - T cos 45˚ =0 Solving for T we get T= 800 [N] × (0.5) / (0.707) 
= 566 [N].  
Fy = - 800 sin60˚ - T sin 45 –Mg + Fdeck = 0. Solving, Fdeck =  800 [N]× (0.87) + 566 
[N] × (0.707) + 80 [kg] × 9.8 m/s2 = 1880 [N]. The correct answer is (B). 

 
 
2-11 Since the acceleration is north, the velocity will gradually acquire a velocity in the 

North direction. The velocity component in the East direction will be unaffected by 
the acceleration. Thus if v = 100 [m/s] = √{(vx )2+ (vy )2}, then vy = √{(100 [m/s])2- 
(vx )2} = √{(100 [m/s])2- (60 [m/s])2} = 80 m/s. From vy = v0y + ayt = 0 + 100 [m/s2] t 
we solve for t = 80 m/s/ 100 m/s2 = 0.8 s. Thus (A) is correct.  

 
 
2-12 Assuming no air resistance, the x component of the acceleration is zero. The y 

component of the acceleration is always going to be equal to g directed vertically 
downward. The correct answer is (E).  

 


