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AP Physics 1

Year in Review Problem

A 600kg canon sits on train tracks with a coefficient of friction of p=0.41. The cannon is fired, causing the
50kg cannon ball to accelerate at 6410m/s? down the 0.78m long chute.

a. What is the velocity of the cannon ball as it leaves the chute?
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b. How long will it take the cannon ball to reach the end of the chute?
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c. What is the force exerted on the cannonball by the cannon? L
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d. What is the force exerted on the cannon by the cannonball?
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e. Whatis the velocuty of the cannon just after it fires the cannonball?
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f. What |s}the acceleration of the cannen when the cannonball is being fired?
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j. Whatisthe ma rce of fnctnon actmé or} the cannon when it slides on the tracks?
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Each question is worth 1f2 of é}sAummatse point The ‘total amount of points received will be divided

between all group members (ex 6 summative points, group of 2 = 3 points each)
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The same cannon-cannonball system is now placed on a flat frictionless track with a loop of radius 5m.
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What is the minimum velocity the cannon will need at the top of the loop to make it around the
loop without falling off? nwAimn  Hop * g7 (o0 U;') FF)
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b. What velocity does the cannon need on the ground to ake |t around the loop?
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c. What is the minimum final firing velocity of the cannonball (when it leaves the chute) that will
cause the cannon to go all the way around the loop?
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d. What]s the new acceleration of the cannonball down the chute?
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e. What is the new acceleration of the cannon when it fires the cannonball?
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f. Whatis the centrlpeta| acceleratlon of the cannon at the bottom of the loop?
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g. Whatis the centrlpetal acceleratlon of the cannon at the top of the loop?
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h. What |§ttleﬂnmd force. actmg on the cannon at the top of the loop?
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i. Whatis the Normal force acting on the cannon at the bottom of the. loop?-——mmre

22 (o €0 o\
éransworthllzgfasu AN \- e \q—(l

Each quest mmatuve pomt The tot amount of points received will be divided
between all group members (ex 6 summative points, group of 2 = 3 points each)
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The cannon/cannonball system is now placed on a frictionless track that ends with a spring with

a maximum compression of 3m. The cannon is fired with the same initial stats as on page one.

a. What is the minimum K value where the spring W|I| be completely compressed and absorb all
energy from the cannon? ’L (eood($. 2)* = ‘L (2%
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b. What is the force of the spring on the cannon?
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¢. What is the force of the cannon on the spring?
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d. What is the acceleration of the cannon once |t hItS the spring? e o
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e. Imagme the cannon sticks to the sprmg once at stnkes it. What is the penod of the spnng/cannon
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f. What will be the compress:on/extensnon of the sprmg after 10 seconds?
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g. How would doubling the K value of the spring affect the period of the sprlng/cannon system?
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h. Imagine the spring sticks to the cannon after being struck and is torn away from the wall on the
left. The cannon compresses the spring and then moves away to the right, trailing the spring. Once

the spring/cannon system is moving away at a constant velocity, what is the force of the cannon on
the spring?
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i. In the above scenario,\what is the compression of the spring?
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Each question is worth 1/2 of a summative point. The total amount of points received will be divided
between all group members (ex 6 summative points, group of 2 = 3 points each)
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