
SP211 Exam 4 Name:_________________________________

Topic 5. (projectile motion): A projectile is launched from the origin with a speed
of 27 m/s at an angle of 35◦ above the horizontal x-axis. What are the (x, y) coordinates of the
projectile at the highest point of its parabolic path?

Topic 12b. (uniform circular motion): A car going 24 m/s executes circular motion
in the horizontal plane by means of a banked road without relying on friction. If the banking
angle of the road is 10◦, what must be the radius of the circle?*

* Visualize: The road makes a very large circle in the horizontal plane, but the road itself is banked.
The banking is a completely separate matter from the big-picture horizontal-plane path of the road.



Topic 18. (external forces, thermal energy): A spring attached to a wall launches
a 4.1 kg block horizontally down a frictionless hallway. After launch, the block slides over a 3.4 m
rough section with a kinetic friction coefficient of 0.23. The block exits this section at 2.8 m/s. If the
spring was compressed 0.55 m, what was its spring constant?

Topic 19. (center of mass): What is ycom of this uniform thickness and density object?
d1 = 4 cm, d2 = 10 cm, d3 = 14 cm.



Topic 21. (momentum, impulse): A 0.145 kg baseball just before impact with a bat is
moving 42 m/s in the −x direction. Just after impact, the ball is moving 42 m/s at 29◦ above the
+x axis. If contact with the bat lasted 0.0007 s, what is the magnitude of the average force exerted
by the bat during contact?

Topic 22. (collisions): A 2 kg clay blob traveling east at 13 m/s collides and sticks
together with a 1 kg clay blob traveling north at 19 m/s. What is the speed of the final 3 kg blob?


