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PROBLEM 1 (20 points)

At t =0, a particle starts from rest at x = 0,y = 0. The position of the particle is given as a function of time as
= (2.0 tzl + 1.5t%j)m. Determine (a) the x and y components of velocity, (b) the speed and (c) the acceleration

of the particle, all as a function of time. (d) Express position and velocity vectors at =2 s, and evaluate all the
above at t=2 s.
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PROBLEM 2 (25 points)

A ball is thrown from the roof of a building toward a wall at speed vy = 25 % and

at angle 6, = 37" above the horizontal, as shown in the figure. If the ball hits the
wall 2s after the throw,
a) (6 points) Find the distance d between the wall and the base of the building,
b) (6 points) How far above the roof of the building does the ball hit the wall?
¢) (10 points) What are the horizontal and vertical components of the ball’s
velocity, as it hits the wall?
d) (3 points) When the ball hits the wall, has it passed the heighest point on its
trajectory?

[Take g=10 3 and sin(37) = cos(53") = 2; sin(53") = cos(37°) = 4 d
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PROBLEM 3 (30 points) K/) b
A block of mass m; = 1kg placed on a rough surface (y;, = 0.5) inclined at an angle

6 = 53" is connected by a light cord over a massless and frictionless pulley with a F

ball of mass m, = 5kg. A force F is exerted on mass m, in perpendicular direction \ °
to the incline as shown in the figure. The mass m, is moving with a constant speed
upward the incline. @

N poo

a) (5 points) Draw the Free Body Diagrams for the masses my; and m,.

b) (5 points) Find the tension in the cord.

¢) (10 points) Find the normal force Fy acting on m;.

d) (10 points) Find the magnitude of the applied force F on my. 0

&

(Note: sin(5'3°) =0.8 ; cos(53°) =0.6 ; p is the coefficient of kinetic friction.)
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PROBLEM 4 (25 points)

Two blocks, with masses m, and mp, are connected to each other and to a central post by cords as shown in the
figure. They rotate about the post at frequency f (revolutions per second) on a frictionless horizontal surface at T4
and 15 from the post. Derive an algebraic expression for the tension in each segment of the cord (assumed
massless) (Hint: for an object revolving around a fixed point at radius r with frequency f, the speed of the object is
given by v = 2mfr.)
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