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Topics for todays class

Impulse-Momentum relations for systems of particles

1. Definitions of linear impulse and linear momentum

2. Impulse-Momentum relations for a single particle

3. Calculating momentum of a system of particles

4. Impulse-Momentum relations for a system of particles

5. Applications
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4.3.3: Example: Calculate the impulse exerted by a
model rocket motor from data provided in a csv file
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4.3.3: Example: Estimate height of a jump from a force-
plate measurement of reaction forces
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- function process_jump
close all

g = 9.81; m = 579.5/g; g A

data = csvread('Forceplate Data.csv',1,0); _ - b £ _ _

time = data(:,1)s force = data(:,2): Fri:nn ;our.::g.. P{ﬂk Vﬂ NeE)dE 3 f———”"— S
F . aZm t-'I 2

plot (time, force); )

mask = time>14.75 & time<15.3; Fom fime in aww |Ve=a (€, - 2

t ¢ = time(mask):; f c = force(mask)-10; °=3 “ bz)/

plot(t c,f c) 3
mask2 = time>15 & time<15.5; h= V;J /R_ﬂ
t a = time(mask2); f_a = force(mask2)-10;
plot(t_a,f _a)
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4.4.3: Example: Estimate the recoil velocity of a rifle
Data:

Rifle mass 4.8kg

6.5mm Creedmoor cartridge, 140 grain (9.1 gram) bullet
820 m/s muzzle velocity
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4.4.4: Example: A dog with mass m sits in the bow of a
boat with length L and mass M. The dog is a distance d

from the dock. It then walks to the stern of the boat.
How far is the dog from the dock?
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4.4.5: Example: A helmet shell with mass M is padded with
foam with stiffness k and thickness L, . A head with mass m is
inside the helmet. The system is at rest for t<0

At time t=0 the helmet shell is struck with an impulse /.
Find formulas for:
(a) The speed of the helmet shell just after the impact

(b) The length of the padding x at the instant of
maximum compression

(c) The maximum acceleration of the head a,,,,

(d) With M=1.5kg, m=3.1kg, /=10 Ns select values for k

and L, toensure q ., <275g and x>0
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