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How to solve linear motion (1-dimension) problems:

1. Draw a picture! (So you know what’s final and initial!)
2. List your Givens:  Put a “?”  by the one you’re seeking, and don’t forget gravity!

3. Choose a freefall formula that’ll get you what you want

4. Write the formula again.
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For full credit, steps 2-5 are required!

Linear Motion Problems

1. A marble, released above the surface of a distance planet, is found to be falling at 77.2 m/s only 2.8 seconds after it was released. What is the acceleration of gravity on this planet?

2. A rocket in space begins to accelerate at 5.0 m/sec2 . At this rate, how much speed will it gain in 14 seconds?

3. Lisa Ford is cruising Interstate 5 at 48 m/sec when she spots the familiar black-and-white car in her rear view mirror. She proceeds to slow to 25m/sec, the legal limit, in 11.3 seconds. What was her rate of acceleration?

4. On earth, objects accelerate downward at 9.8 m/sec2  when released. How fast will an ostrich egg be falling 6.0 seconds after it is dropped?

5. Hugh G. Racer steps into his ’58 Studebaker and smoothly accelerates at 2.1 m/sec2  for 11.3 seconds.

a) What is his final speed?


Hint: do you use g?  Is anything falling?
b) How far does he travel in the interval? 

7. How long does it take a needle to drop 2.6 cm? 

For 2-D problems, use a Step 1, Step 2 approach. Remember that for vertical motion, you’re using g (and height information). For horizontal motion there’s no acceleration at all!

9. A rock is thrown horizontally at 18 m/sec. Where is it 1.5 seconds later?

10. A rock is thrown horizontally at 5.7 m/sec. find its speed and the direction of its motion 3.6 seconds after released. 

11. Rhonda Mulberry Bush kicks a can of cheese whiz horizontally at 4.6 m/sec off a cliff 12.4 m high. 


a) How long will it take to land?


b) How far from the cliff will it land?

12. A man fires a bullet horizontally from 1.8 m above the ground. If the bullets speed is 415 m/sec, how far away will it land? 

13. A marble, rolling off the edge of a table is observed to hit the floor 0.77 m from the table. If the tabletop is 0.86 m high, how fast was the marble traveling when it left the table?
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14. A colony of troglodytes has been in lengthy feud with its neighbors on the adjacent cliff. Colony A finally develops an important military breakthrough: it rolls bombs off its cliff at known rates of speed, thus gaining pinpoint accuracy in its attacks. If the cliffs are separated by 42 m and a bomb is rolled at 6.0 m/sec, how far down the cliff will it land? 

15. The troglodyte war continues, and a particularly offensive member of colony B is located 110 m below the top. At what speed must a bomb be rolled to get him?

16. Freddy Frog returns for another diving competition. This time, from the 13m board, he hops off at 6.5 m/s horizontally, at what angle and at what total speed does Freddy hit the water?

17. Ford tests a new safety system by driving a car off a high cliff. If the vehicle leaves the edge with a speed of 21 m/s, what will be its speed and direction in 1.5 seconds?

18. A family of trolls communicates with another family at the bottom of a two-tiered cliff as shown. The trolls tie messages to rocks and roll them off the top cliff at minimum speed necessary to just miss the 2nd cliff and land below. 


a. What is the velocity chosen?


b. How far from the bottom cliff will the projectile land?

21. Rex Things drops a rock from a 12.8 m high cliff. How long does it take to reach the ground?

22. A bolt drops out of a bridge. How fast is it traveling 2.6 seconds after its release?

23. A soccer ball is kicked vertically up at 22 m/s. How long will it take to reach the peak of its flight?

24. Foster Pride grabs his slingshot and fires a tiny rock vertically up at 405.4 m/s. How long will it take to reach 

On earth, g = 10 m/s2    Gravity acts downward, so, we leave g positive:


Downward velocity is positive


Moving downward, ∆d is positive 





Freefall Formulas (ignoring air resistance)


� EMBED Equation.3  ���      “ Velocity”


� EMBED Equation.3  ���   “Distance”


� EMBED Equation.3  ���    “Two Velocities”





� EMBED Equation.3  ���    (Definition of acceleration)


If it’s not freefall, just acceleration ( change “g” to a
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