Conservation of momentum problems answer key
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answer key.

To every action there is a reaction that is equal in magnitude and opposite direction ( Newton's third law ). Suppose we have two objects O1 (mass m1) and O2 (mass m2) that are moving towards each other along a line on a smooth frictionless surface, they then collide. If F12 (action) is the force exerted by O1 on O2 and F21 (reaction) is the force
exerted by O2 on O1, then according to Newton's third law, we write
F12 = - F21 (action and reaction are equal in magnitude and oppsite direction, F12 and F21 are vectors)
F12 = m1 a1 ; a1 acceleration of object O1 and is given by (Δv / Δt)
F21 = m2 a2 ; a2 acceleration of object O2 and is given by (Δv / Δt)Substitute to obtain
m1 (Δv / Δt)O1 = - m2 (Δv / Δt)O2m1 (Δv)O1 = m2 (Δv)O1Let v1i (initial) and v1f (final) be the speeds of O1 before and after collision respectively and v2i (initial) and v2f (final) be the speeds of O2 before and after collision respectively.
m1 (v1f - v1i) = - m2 (v2f - v2i)which may also be written as
m1 v1i + m2 v2i =
m1 v1f + m2 v2f
Momentum BEFORE interaction = momentum AFTER interactionThe above shows that when no external forces are acting on a system, the momenta before and after interaction are equal and therefore there is conservation of momemntum.Example 1A 35 Kg boy jumps (from rest) into a moving trolley of mass 70
Kg and already moving at a velocity of 5 m/s to the right. What is the speed of the trolley after the boy has jumped in ?Solution to Example 1We have two items: the boy and the trolley.interaction is when the boy jumps onto the trolley.Let v1i and v2i be the velocities of the boy and the trolley before the boy jumps in (initial velocities)
v1i = 0 and v2i
= 5 m/sThe moment Pi of the system boy-trolley before the jump
pi = moment of boy + moment of trolley = 35 × 0 + 70 × 5 = 350 Kg m/sLet v be the velocity of the trolley (with the boy in it) , the momentum of the trolley is
p = (35 + 70) vConservation of momentum
350 = (35 + 70) v
v = 350 / 105 = 3.3 m/s to the right.Example 2A 35 Kg
boy running at a velocity of 2 m/s to the right, jumps onto a trolley at rest of mass 70 Kg. What is the speed of the trolley and the boy after the boy has jumped in?Solution to Example 2A system of two items: the boy and the trolley and the interaction is when the boy jumps onto the trolley.Let v1i and v2i be the velocities of the boy and the trolley
before the boy jumps in
v1i = 2 and v2i = 0The moment Pi of the system boy-trolley before the jump
pi = moment of boy + moment of trolley = 35 × 2 + 70 × 0 = 70 Kg m/sLet v be the velocity of the trolley (with the boy in it), the momentum of the trolley is
p = (35 + 70) vMomenta are equal before and after intercation: conservation of
momenta
70 = (35 + 70) v
v = 70 / 105 = 0.7 m/s to the right.Example 3A 5 Kg gun fires a bullet of 15 grams at a velocity of 1000 m/s to the right. What is the velocity of recoil of the gun?Solution to Example 3We assume a motion to the right to be the positive.A system of two objects: the bullet and the gunInteraction is when the bullet is
fired.Initial velocities: Let v1i and v2i be the velocities of the gun and the bullet before the gun is fired.
v1i = 0 and v2i = 0The moment Pi of the system (gun and bullet) before firing the gun is
pi = moment of gun + moment of bullet = 5 × 0 + 0.015 × 0 = 0Final velocities: Let v1f be the velocity of gun and v2f the velocity of the bullet (final
velocities), the momentum after the gun is fired is
p = 5 × v1f + 0.015 × 1000Momenta are equal before and after interaction: conservation of momenta
0 = 5 × v1f + 15
v1f = - 15 / 5 = - 3 m/s to the left (minus sign).More References1 - Higher Level Physics - IB Diploma - Chris Hamper - Pearson2 - Physics - Raymond A. Serway and Jerry S.
FaughnHolt, Reinehart and Winston - Harcourt Education Company Momentum can be described as the sum product of the mass of an object and its velocity. This means that momentum measures the force produced by an object’s mass and velocity. The formula for calculating momentum is = Momentum = mass X velocity Or P = MV Where P =
momentum, V = velocity and M = mass Based on the above definition, it is clear that the momentum of a car and a bicycle both travelling at 20 m/s will not be the same, because although the velocity of the two objects are the same, their mass is different. The car would have greater momentum, due to its larger mass. Note that: The SI unit for
velocity = m/s SI unit for Mass = kg So therefore momentum = kg x m/s and SI unit for momentum is kg x m/s Momentum must always have a direction and so the final answer must reflect the direction of the momentum or velocity. Momentum Practice Problems 1. Find the momentum of a round stone weighing 12.05kg rolling down a hill at 8m/s.
Formula – P= kg x m/s = 12.05kg x 8m/s = 96.4 kg x m/s down hill Note that the final answer has the proper SI unit of momentum (kg x m/s) after it and it also mentions the direction of the movement. 2. A cannon ball weighing 35kg is shot from a cannon towards the east at 220mls, calculate the momentum of the cannon ball. Formula – P= kg x m/s
= 35kg x 220m/s = 7700 kg x m/s east Momentum questions generally appear with general science and/or basic physics. Tests with momentum questions: GED — HESI — NLN PAX — TEAS 1. Three cars are travelling down an even road at a velocity of 110 m/s, calculate the car with the highest momentum if they are all moving at the same
speed, but the first car weighs 2500kg, second car weighs 2650kg and third car weighs 2009kg? a. First car b. Second car c. Third car d. All have same momentum 2. What is the momentum of a log of wood that weighs 700kg rolling down a hill at 4.6m/s. a. 3320 kg x m/s down hill b. 3320 kg x m/s c. 3320 down hill d. 3320 M 3. An object that weighs
500g is rolling along the road at 3.5m/s, what is the momentum of the object? a. 124.9 kg x m/s along road b. 17. 50 kg x m/s along road c. 1750 kg x m/s along road d. 1.75 kg x m/s along road 4. A javelin is thrown into a field at 18m/s. if the Javelin weighs 1.5kg, what is the momentum? a. 1.2 kg x m/s into the field b. 12 kg x m/s into the field c. 27
kg x m/s into the field d. 2.7 kg x m/s into the field 5. Which of these object has greater momentum, a 2kg truck moving east at 3.5m/s or a 4.3kg truck moving south at 1.5m/s? a. First truck at 7 kg x m/s moving east b. Second truck at 7.45 kg x m/s due south c. First truck at 6.45 kg x m/s due east d. Second truck at 7 kg x m/s due south 6. A bullet
weighing 350g is shot towards a target at a velocity of 250m/s. Calculate the momentum of the bullet a. 1.4 kg x m/s towards target b. 87.5 kg x m/s towards target c. 87500 kg x m/s towards target d. 8.75 kg x m/s towards target 1. B Momentum is a product of velocity and mass. If they are all traveling at the same speed, the car that weighs the most
would have the highest momentum. 2. A 4.6 X 700 = 3220 down the hill 3. D First convert 500g to kg = 500/1000 = 0.5kg, momentum = 0.5 x 3.5 = 1.75 kg x m/s along the road. 4. C p = 1.5 x 18 = 27 kg x m/s into the field. 5. A The momentum of first object = 2 x 3.5 = 7; momentum of second truck = 4.3 x 1.5 = 6.45. First truck has more
momentum at 7 kg x m/s moving east. 6. B First convert 350g to kg = 350/1000 = 0.35kg. Momentum of bullet = 0.35 x 250 = 87.5 kg x m/s towards target. Written by, Brian Stocker MA., Complete Test Preparation Inc. Date Published: Thursday, June 11th, 2020 Date Modified: Saturday, April 2nd, 2022
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