Recitation on Chapter 4: Motion in 2D and 3D 
Q1. 

A particle is moving in the xy-plane with a constant acceleration 
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(m/s2). It leaves the origin with an initial velocity 
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(m/s). What is the velocity in m/s of the particle when it reaches its maximum x coordinate? 

(Hint: Maximum x-coordinate means that the x-component of the velocity is momentarily zero)

A)  
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B) zero 

C) +1.5 j 

D) -1.5 i  

E) +1.5 i 
Q2. 

A car is moving north at 20 km/h. It makes a gradual 180◦ turn (U-turn) at the same speed, changing its direction of travel from north to south in 20 s. The average acceleration of the car for this turn is: 
(Hint: Knowing the directions of the initial and the final velocities is important in order to calculate the average acceleration)

A) 2.0 km/h·s, toward the south 

B) 1.0 km/h·s, toward the south 

C) 1.0 km/h·s, toward the north 

D) 2.0 km/h·s, toward the north 

E) zero 

Q3. 

A boat is traveling at 14 km/h in still water (water is not flowing). A man runs directly across the boat, from one side to the other (perpendicular to the direction of motion of the boat) at 6 km/h relative to the boat. The speed of the man relative to the ground is: 
(Hint: You have two vectors: VMB, VBG, and need to find VMG)
A) 15 km/h 

B) 13 km/h 

C) 14 km/h 

D) 8.0 km/h 

E) 20 km/h 

Q4. 

In figure 5, a particle P is in uniform circular motion, centered at the origin of an xy coordinate system. At what point shown in the figure is the magnitude of the particle’s vertical acceleration ay maximum? 
(Hint: At each point, check the x- and y-components of the acceleration)
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A) A 

B) B 

C) C 

D) D 

E) E

Q5. 

An airplane makes a gradual 90.0o turn while flying at a constant speed of 200 m/s. The process takes 20.0 seconds to complete. For this turn the magnitude of the average acceleration of the plane is: 
(Hint: You need to find the components of the velocity before and after)
A) 14.1 m/s2 

B) zero 

C) 40.4 m/s2 

D) 20.8 m/s2 

E) 10.3 m/s2 

Q6. 

Identical guns fire identical bullets horizontally at the same speed from the same height above level planes, one on the Earth and one on the Moon. Which of the following three statements is/are TRUE? (gmoon = 1/6 gearth) 
I. The horizontal distance traveled by the bullet is greater on the Moon. 

II. The flight time is less for the bullet on the Earth. 

III. The velocities of the bullets at impact are the same. 
(Hint: Think of initial velocities and effect of change of acceleration on time and velocities)

A) I and II only 

B) I only 

C) I and III only 

D) II and III only 

E) I, II and III

Q7. 

A ball is thrown horizontally from the top of a 20-m high hill as shown in Figure 3. It strikes the ground at an angle of 45o. With what speed was it thrown?
(Hint: What does an angle of 45o mean for the vx and vy)
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A) 20 m/s 

B) 14 m/s

Q8. 

A toy racing car moves with constant speed around the circle as shown in Figure 4. When it is at point A its coordinates are x = 0, y = 3.0 m and its velocity is 
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 . When it is at point B its velocity and acceleration are:
(Hint: Think of direction of motion of the car and radius)
[image: image7.emf]
A) (6.0m/s) j and + (12m/s) i

B) (6.0m/s) j and − (12m/s) j
C) − (6.0m/s) j and − (12m/s) i
D) (6.0m/s) j and + (12m/s) j

E) (6.0m/s) j and + (2.0 m/s) i 

Q9. 

A boy wishes to swim across a river to a point directly opposite as shown in Figure 5. He can swim at 2.0 m/s in still water. The river is flowing at 1.0 m/s toward the west. At what angle θ with respect to the line joining the starting and finishing points should he swim?
(Hint: look for components of VBG = VBW + VWG) 
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A) 30o east of north 

B) 30o west of north 

C) 60o west of north 

D) 60o east of north

Q10. 

The airplane shown in Figure 4 flies horizontally at an altitude of 1.00 km with a speed of 150 km/h. At what distance D should it release a package to hit the target X? 
(Hint: Find time from vertical motion, then find D)

A) 596 m 

B) 345 m
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Q11.

A plane, diving with constant speed at an angle of 37.0 degrees with the vertical, releases a package at a height of 950 m. The package hits the ground 6.00 s after release. Find the speed of the plane.
(Hint: First find vy, and then v. Do you use cos (37) or sine (37)?)

A) 161 m/s

B) 200 m/s

C) 103 m/s

D) 302 m/s

E) 98.0 m/s

Q12.

A meter stick is rotating about one end and completes 500 revolutions every minute. Find the speed and acceleration of its tip (the other end).
(Hint: Find the speed from the period and acceleration from radius)
A) 52.4 m/s; 2.74 x 103 m/s2
B) 25.4 m/s; 27.4 x 103 m/s2
C) 5.24 m/s; 15.5 x 103 m/s2
D) 10.0 m/s; 7.34 x 103 m/s2
E) 1.50 m/s; 5.50 x 103 m/s2
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