ME 274: Basic Mechanics I/

Lecture 21: Particle Kinetics — Linear Impulse-Momentum
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Linear Impulse-Momentum Key Takeaways:

LIM equation . ~ 2
1 muve = muvy + / R dt
J1

mv - linear momentum of the particle

2 = . . .
fl Rdt - impulse from the net force acting on the particle

Linear impulse-momentum relates the change in linear momentum to the impulse (force applied over

time) acting on the particle.
e avector equation - we can resolve it into components!
2
MVUyy = MVUyq +j R, dt
1
2
Mvyy = MUy +f R, dt
1
If there is no resultant force, the linear momentum is said to be conserved: mv,, = mv,4

* Conservation of momentum does not imply conservation of energy (or vice versa)

For systems of multiple particles, internal forces cancel - make your system as large as feasibly possible!



Question C4.9

You are on a cart that is initially at rest on a smooth track. You throw a ball at a partition that
is rigidly mounted on the cart. If the ball bounces off the partition as shown in the figure, then at
the instant shown in the figure:

(a) The cart is moving to the right
(b) The cart is stationary
(¢c) The cart is moving to the left

(d) More information is needed about the impact of the ball with the partition in order to answer

this question _
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Example 4.C.7

Given: Cars A and B (having weights of W4 and W, respectively) strike each other with speeds

of v41 and vpy. After a short collision time, the cars stick together.

Find: Determine the x and y components of velocity for the cars after the collision.

Use the following parameters in your analysis: W, = 3000 Ib, Wg = 4000 1b, v4; = 40 mph and

vp1 = 25 mph.
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Example 4.C.8

Given: Block A (having a weight of W) is suspended by a cord from fixed point O. Bullet B
(having a weight of w) strikes the stationary block A with a speed of vg;. On impact, the bullet
sticks to block A.

Find: Determine:
(a) The maximum elevation angle ¢ of the cord after impact; and

(b) The energy lost during the impact of B with A.

Use the following parameters in your analysis: w = 0.2 1b, W =75 1b, L =5 ft and vp1 = 1800
ft/s.
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Example 4.C.6

Given: Particle P (weighing 10 1b) is released from rest and slides down a smooth, curved rod and
sticks to block A (weighing 5 1b).

Find: Determine the maximum deflection of the spring attached to A, if the spring has a stiffness

of k = 100 1b/ft.
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