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o When an object accelerates, its velocity changes and therefore its momentum
changes. A change in momentum is also called impulse
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e When a net force acts on an object for a period of time, the object
accelerates/decelerates according to Newton’s 2" Law. This means the
momentum of the object also changes (ie. the object experiences an impulse)

* Fper =ma

Newton’s 2™ Law

Av

but acceleration can also be defined as d = 7

substitute the acceleration equation into Newton’s 2" law to get F' =

mAv

therefore another equation to use for impulse is
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where F is force (N)

tis time (s)
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ap = O\
ass (kg)

Avis change in velocity (m/s) AV = Ve ~V,

e Impulse has the same units as momentum (kg'm/s or N-s ) and is a vector

quantity

o If an object is @ccelerating, the impulse will be in the same direction as the

initial velocity

o If an object is decelerating, the impulse will be in the opposite direction of

the initial velocity

o Impulse may be determined from a graph of net force and time
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e Consider the physics principles that explain why when identical eggs dropped
from the same heights, one egg will break when it hits a hard surface and the
other egg will remain un-cracked when it hits a foam surface

HARD SURFACE FoAM SURFACE
o~ Some @a.—j L Same MELS (m) o
i \\ i s "' \‘\
. \ooﬂ« éfoz:’bed sane bl veloc i*)' \ }
e =i e S RN SRS T s o PRI et e R L
N by

Sane heihl . same Lrel vdoﬂl?, (ve)

eqq brecks Yo of &, Poels €99 exper.entey egs doesn
force Yie : il - Iy v lbre=lc blc &
~> g o) T PV\E - leck of force

| - 7 ( op= M A ) l/ &

MRS = T A
i/ N eﬁj coney Y \(/.Y\vi\l; 1
{,M/’\ (M C S‘f\) uer o cled
Z ? % ﬁ, ? 2 Ukﬁ\ Q;,r A p.j(\,) come)
ot €S fo o shp

both €599

moce ol

(MOI o) [=N (.fa”
f‘“ﬁf force exioe( mq(j e Srad ?)

56 egs X bredks Soy  Bece
experience ‘bu s
|\' CXOQS{\% {Q(CA\C

e Ml
at

%rﬁé ‘ N ne Pe(‘."oJ Rrec }f\*f(’f“Sciy, fe(a*ed

o This is the same theory used in the development of air bags in vehicles to
reduce the extend of human injury



EXAMPLES

1. A satellite has a mass of 172 kg and is initially traveling at 2.35x10°m/s. To correct
its orbit, a thruster is fired for 2.27s, which changes the speed of the satellite to
2.89x10° m/s. Calculate the mggp:ifutz%de of the force generated by the thrusters.
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2. A 1.00 kg ball hits the floor with a velocity of 2.00 m/s. If the ball bounces upward
off the floor with a velocity of 1.6 m/s, what is the ball's change in momentum?
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3. Calculate the magnitude of the impulse provided to an arrow shot from a bow given
the following graph.

Magnitude of Net Force vs Interaction
Time for an Arrow Shot with a Bow
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**Now try pg. 44 #2, 3, 6, 8, 11, 14 (acceptable), 4, 9, 10, 13, 15 (intermediate), 16
(excellence)***



Impulse Review Question

Use the following information to answer the next question.

A “full draw” is the maximum distance that an archer can pull back an arrow.
Using the “recurve bow” shown below, a particular archer requires an
average force of 130N to pull a full draw of 70.0cm.

Arrow SpE

30.0 cm

1. Calculate the maximum speed reached by a 20.6g arrow after leaving this bow from
a full draw. d
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2. When the archer releases the arrow from a full draw, calculate the impulse that the
arrow received from the bow.
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