HonorsPhysicsLab
Elastic Collisons- Mr. Ward —03-01-04

Period

PROCEDURE:

10.

11.

12.

13.

14.

15.

Open Data Studio and the file "Calligons’.

Number the two carts my and m, on the masking tape. Find the mass of each cart and RECORD it in the data table
and aso on tape on the cart.

Number the two bars mgs and my, on the masking tape. Find the mass of each bar and RECORD it in the datatable
and aso on tape on the bar.

Notice thereisadlver letter 'M' on one end of each cart. Thisis the magnetic end. Place the two carts, empty,
with the 'Ms facing each other on the track. Gently push one toward the other and watch them repd. If you push
them harder, you may hear adight 'tic’ sound as the Ve cro pieces catch and release. Thisisto be avoided in this
lab. If the carts stick even dightly, the collisons are not completely eadtic.

Place one cart S0 it is about 30 cm from the left motion sensor. Thiswill be the incident car, which will be indicated
by r ed data points on the velocity graph.

Place the other cart so it isabout 90 cm from the left motion sensor. Thiswill be the target car, which will be
indicated by gr een data points on the velocity graph.

Click Start and push the red incident car toward the green target car. After the velocity plots have leveled off, click
Stop. Catch the green car before it hits the right sensor.

Click onthered legend. Click on the smart cursor. Move the cursor to the last red data point before the collision.
RECORD the velocity.

Move the smart cursor to the first red point after the collison isover. RECORD the velocity. Move the cursor out
of theway. Youdon't haveto turnit off.

Now click on the greenlegend. Click on the smart cursor. Move the cursor to the last green data point before the
collison. RECORD the veocity.

Move the smart cursor to the first green point after the collisonis over. RECORD the velocity as positive because
it ismoving to the right. Ignore the negative sign. Move the cursor out of the way. Y ou don't have to turn it off.
Make three runs.

Next repeat steps 5-11 for a one-passenger incident car colliding with an empty target car. Make three runs.

Next repesat steps 5-11 for a two-passenger incident car colliding with an empty target car. Make three runs.

Next repeat steps 5-11 for an empty incident car colliding with a one-passenger target car. Record velocity to the
left as negative. Make threeruns.

Next repeat steps 5-11 for an empty incident car calliding with atwo-passenger target car. Record velocity to the
left as negative. Make three runs.



CALCULATIONS:
13. Cdculate and RECORD the momentums nyv;, MV myVyg, and mpvx for each runin eech trid.
14. Come up with amomentum rule for dadtic collisons. Write the rule in the space provided.
15. Test your rule by caculating a% error and RECORD it. Y ou will need to determine what is the accepted value and
what is the experimenta vaue.
DATA TABLE for Elagtic Collisons
m, of red cart 1 (g) = m, of green cart 2 (g) =

ms of bar 1(g) = m, of bar 2(g) =

Trial 1—empty cart hitting empty cart

Run M (9) M (9) Vai (M/S) | Vai (M/S) | var (M/S) | Var (M/S)

WIN ([P

Trial 2—one-passenger cart hitting empty cart

Run my (Q) m; (Q) m, (Q) vy (M/s) | v (m/s) | vy (M/S) | v (M/9)
1
2
3

Trial 3—two-passenger cart hitting empty cart

Run | mi(g) | ms(9) | ms(Q) m; () Vai (M/S) | Vai (MfS) | Vi (M/S) | Vo (M/S)
1
2
3

Trial 4 —empty cart hitting one-passenger cart

Run M (9) M (9) | Ms(9) Vi (M/S) | Vai (M/S) | var (M/S) | Var (M/S)

WIN |-

Trial 5—empty cart hitting two-passenger cart

Run m; (Q) M (Q) | Me(Q) | my(Q) | v (M/s) | v (m/s) | vie (M/S) | v (M/9)

WIN |-




RESULTSTABLE for Elagtic Collisons

Trial 1—empty cart hitting empty cart

T

T

T

Run | pu(kgm/s) | pz (kgm/s) | px (kgm/s) | px (kg m/s) % error
1
2
3
rial 2 — one-passenger cart hitting empty cart
Run | pu (kgm/s) | pai (kgm/s) | px (kgm/s) | pzx (kg m/s) % error
1
2
3
rial 3 —two-passenger cart hitting empty cart
Run | pi (kgm/s) | pzi (kgm/s) | pir (kgm/s) | pzx (kgm/s) % error
1
2
3
Trial 4 —empty cart hitting one-passenger cart
Run | pi (kgm/s) | pzi (kgm/s) | pr (kgm/s) | px (kgm/s) % error
1
2
3
rial 5—empty cart hitting two-passenger cart
Run | pi (kgm/s) | pzi (kgm/s) | px (kgm/s) | px (kgm/s) % error
1
2
3

What did you learn? What istheruleyou discovered? Usetheblank columnsabove. Put in proper
headings and fill in results.




