Projectile Motion Lab

Physics – Chapter 3

Critical knowledge:  Calculate the speed of an object from a distance and time using appropriate formulas.  (Recognize that angle of projection is critical to total horizontal displacement.)


You will work in a group to investigate the relationship between the angle at which a projectile (Dart from a dart gun) is fired and the horizontal distance it travels.  You will fire the dart gun from the top of a lab stool at progressively steeper angles.  (0, 15, 30, 45, 60, 75 degrees).

For each angle you will determine the time of flight and the horizontal distance traveled.  With this data you will then calculate the velocity of the projectile at each angle and relate that to the time of flight and distance traveled.

Content:  Your ability to work cooperatively and safely in the group and obtain data to be used in calculating velocity and relating that to the angle and distance traveled. 

Expectations:  The student assumes a leadership role in the group and turns in a completed lab report in which the student demonstrates understanding of the relationship among the variables.

Projectile Motion

Motion of a dart – chapter 3

CAUTION:  PLEASE RESIST THE URGE TO “PLAY” WITH THE DART GUNS.

Purpose


The purpose of this activity is to investigate the motion of a dart shot from a dart gun and determine the angle for maximum range, velocity, and time in the air.

Materials


Dart gun, dart, stopwatch, protractor, meter stick and tape

Procedure

Write a hypothesis, stating which angle you think will produce the longest distance, most airtime, and greatest velocityx .  

Organize a data table for your date:  Angles fired, each trial, distanced traveled, time in air, and velocity.   Be sure to show all calculations.  

Mark off a firing range on the floor using masking tape.

Mark off every meter for a distance of 10 meters.

For best results fire the gun from the top of a lab stool.

1) Fire the gun at angles:  0, 15, 30, 45, 60, 75

a. Repeat each angle firing 3 times

2) Measure horizontal distance in the air

3) Time how long the dart is in the air

4) Calculate the velocity of the dart in the x direction

a. Show your work for 1 trial at each angle

Work in groups of three.  One student should hold the gun as demonstrated in class while a second measures and sets the angle at which to fire the gun.  A third student must watch and carefully mark where the dart lands.  The second student is also the timer who must time how long the dart is in the air.  The third student counts down 5, 4, 3, 2, 1 at which time the student holding the gun fires and the timer starts the stopwatch.  When the dart hits the floor the timer stops the watch and reports the time to the gunner who will record it in the date table.   The timer and gunner then must measure the distance from the muzzle of the gun to the point on the floor where the dart first hits.

