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U3:L2 Impulse and Momentum

Momentum is a commonly used term in sports. When a sports

An object with
momentum is
“hard to stop.”

announcer says that a team has the momentum they mean that

the tegm is really on the move and is going to

be d "I"D g-tBD
Momentum can be defined as ma SS )ﬂ M O—hoﬂ M
All objects have mass; so if an object |sm0\l ) Y\U\ , then it hasmgm e ﬂ"tWV\

- it has its mass in motion.

The amount of momentum that an objegt has is dependent upon two variables: how // €ed
\l s moving and ow A9 the stuff is moving. P
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In terms of an equation, the momentum of an object is equal to the mass of the object times

the velocity of the object.

Momentm = MAss X Ve lmh1

In physics, the symbol for the quantity momentum is the lower case p. Thus, the ab&% equation
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The equation illustrates that momentum is directly proportional to an object's mass and directly

can be rewritten as

proportional to the object's velocity.
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This means...
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The term momentum is a physics concept. Any object with momentum is going to be hard to

stop. Q ;
To stop such an object, it is necessary to apply a i 0 C-—- against its motion for a

given period of time.

The more momentum that an object has, the
harder that it is to stop.

It would require a greater amount of force or a longer amount of time (or both!) to bring such an
object to a halt.

As the force acts upon the object for a given amount of time, the object's velocity is changed;
and hence, the object's momentum is changed.
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If both sides of the above equation are multiplied by the quantity t, a new equation results.
Fx -\: = Mx\r momentium
In physics, the quantity i ¥ t is known as lMP ULS&
And sinice the quantLy mev is the momen{um, the quantity m)‘\r must be
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The equation reaIIy says that the:

Im\om\se = Chanae in N\W'\*WJ\

In a collision, objects experience an impulse; the impulse causes and is equal to the change in

momentum.

Consider a football halfback running down the football field
and encountering a collision with a defensive back. The
collision would change the halfback’s speed and thus his
momentum.



Examples:

1. A0.50-kg cart (#1) is pulled with a 1.0-N force for 1 second; another 0.50 kg cart (#2) is
pulled with a 2.0 N-force for 0.50 seconds.

a) Which cart (#1 or #2) has the greatest acceleratlon? Explain 5 K
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Whlch cart (#1 or #2) has the greatest impylse? Explain.
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c) Which cart (#1 or #2) has the greatest change in momentum? Explain.
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2. Ahockey player applies an average force of 80.0 N to a 0.25 kg hockey puck for a time of

‘ 0.10 seconds. Determine the impulse experienced by the hockey puck.
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3. If a 5-kg object experiences a 10-N force for a duration of 0.10-second, then what is the
momentum change of the object?

H@Kg Lt
JC:O»\S |DN\<O,\3
NS




Mmomen-tuum = Mx\J "\

4. What is the momentum of Patrick Mahomes (104 kg) running at 6.98 m/s?
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5. What is the momentum of Tra KI./ ./
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6. What is the mome tmedeydttgm l__
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7. What is the mo hth own byl\/IMAfght Kabib
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8. What is the momentum of Connor McDavid hittingthe boards a
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9. Wh t is the momentum of Sidney Crosbtting Connor McDavid a
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