[image: image1.png]Use the following information to answer the questions. A spring-loaded dart gun
shoots a dart with a mass of 150 grams. The spring constant of the dart gun is
4000 N/m, and when the dart is placed in the gun, the spring is compressed 15
centimeters.

1. What was the maximum force used in loading the dart in the dart gun?

OA.200 N
o0 B. 300N
cC.400 N
cD.500 N
CE.600N

2. How much work was done loading the dart into the dart gun?

o A. zero

© B. 0.22 Joules

© C. 45 Joules

© D. 90 Joules

o E. none of the above

3. The gun's trigger is pulled, and the dart leaves the gun at a speed of 21.6 m/s
(the "muzzle velocity"). What is the kinetic energy of the dart?

o A. 25 Joules
© B. 35 Joules
© C. 45 Joules
¢ D. 55 Joules
© E. none of the above

4. What percentage of the energy stored in the spring ends up being transferred to
the dart? \

o A. 22%

© B. 50%

0 C.78%

o D. 100%

o E. none of the above

5. After the dart leaves the gun, it rises to a height of 12.25 meters above the gun,
while still moving at 12.65 m/s. What is the total mechanical (kinetic and
potential) energy of the dart now?

cA.12J
cB.18J





[image: image2.png]cC.30J
cD.35J
¢ E. none of the above

6. How much work was done by drag forces after the gun left the gun?
(Rememeber, work that removes energy is represented with minus sign, a -
positive sign indicates the dart gained energy from the work done).

O A. zero

o B. +5 Joules

o C. - 5 Joules

o D. - 30 Joules

¢ E. cannot be determined

7. The dart then strikes a pillow (still at a height of 12.25 meters), and comes to a
stop after penetrating 5 centimeters into the pillow. What was the magnitude of
the average force of the dart on the pillow?

cA.60N

0B.240 N

cC.600N

© D. 6000 N

¢ E. none of the above

8. After the dart stops in the pillow, most of the energy is in the form(s) of...

© A. kinetic energy

¢ B. thermal energy

¢ C. gravitational potential energy

© D. elastic potential energy

© E. thermal energy and gravitational potential energy

9. If the spring in the dart gun is already compressed 15 centimeters, the work
needed to compress the spring from 15 centimeters to 30 centimeters is

OA.45J

©0B.90J

cC.135J

cD.180J

¢ E. none of the above

10. When the dart gun spring was compressed 15 centimeters, and the trigger was
pulled, what would be the maximum acceleration possible for the dart (in
m/sh2)?

CA.4
€ B. 40
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o D. 4000
o E. none of the above
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