
Introduction to lite impulse-momentum metltod 112 
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Momentum IS a concept use<lm mechanics for the soruuon of cona•n types of 
problems whiCh are dtffJcult to solve by the force-accelerauon method or the 
worl<-energy method. 

Problems that ln1101ve direct relations between force, mass, velocity and time 
are suitable for analysis using the Impulse-momentum method. 

The impulse-momentum method is based on the concept or linear momentum 
and the related physical quantity called impulse. 

CIVE FEEDIIACII 



In U\is tooouroo we wfllllmftour troat:mtmt Of 
momentum to one dhnansion. In this way v~a can 

defi.ne the direction of the velocity as either negatl"e 
or pOSlti\•e. This will sfmpllfY the calculaUons while 
you become famifiaf with the concepts. 

·~ ... 01-------

Momentum 

Momentum is sometimes described as the quantity of motion. 

Linear momentum is the product of the mass of a body and its velocity at any 
given instant. 

Since velocity is a vector quantity, momentum is also a vector quantity. 

GIVE FEEDBACK 



Which of the following is the correct definition of linear momentum? 

Click the correct answer. 

The product of the mass of a body and its velocity at any given instant 

The sum of the mass of a body and its veloctty at any given instant 

The difference between the mass of a body and its velocity at any given instant 

The quotient of the mass of a body and its velocity at any given instant 

The product of the square of the mass of a body and its velocity at any given instant 

Do you know the answer? 

I KNOW IT THINK SO UNSURE NO IDEA 



Type your answer in the box. 

Linear momentum is the product of the L_ ______ ___J of a body and its L_ ______ ___J 

at any given instant. 

Do you know the answer? 

I KNOW IT THINK SO UNSURE NO IDEA 



The formula for linear momentum 

Momentum is the product of the mass of a body and its velocity at any given instant. 

where: 

p is the momentum 

Equation 

m is the mass of the body 

v is the velocity of the body 

) < 

GIVE FEEDBACK 



Type your answer in the box. 

In the equation p = m v. the symbol p refers to the the symbol m refers to the 
c__ _______ _, of the body and the symbol v refers to the c__ _______ _, of the body. 

Do you know the answer? 

I KNOW IT THINK SO UNSURE NO IDEA 
I I 



Match each of the symbols from the equation p = m v with the correct description. 

,jt Drag statements on the right to match the left 

..... 
p c-:::1 Momentum of the body ::::: 

..... 
m c-:::1 Mass of the body ::::: 

..... 
v c-:::1 Velocity of the body ::::: 

Do you know the answer? 

I KNOW IT THINH SO UNSURE NO IDEA 



Symbols and Sl unit used for momentum 

Unlike energy, momentum is a vector quantity, i.e. it has a direction that corresponds to 

the direction of the velocity. 

The Sl unit of momentum is the kilogram metre per second, kg.m/s. 

Credit: Sergey Kohl 1 Shutterstock.com 

GIVE FEEOBACII 



Which of the following is the correct Sl unit for linear momentum? 

kgm;s 

kgmjs 2 

N 

Njkg 

J 

Jm/s 

I KNOW IT 

Click the correct answer. 

Do you know the answer? 

THINK SO UNSURE NO IDEA 
' 



Type your answer in the box. 

The Sl unit of momentum is the L--------' 

Do you know the answer? 

I KNOW IT THINK SO UNSURE NO IDEA 



Calculate the momentum of a body of known mass moving with a given velocity-Example 1/2 

Example 

A rocket of mass 2.5 tis fired vertically upwards with a 
velocity of 250 m;s. 

What is its momentum? 

GIVE FEEOBACII CONTINUE > 



Calculate the momentum of a body of known mass moving with a given velocity-Example 2/2 

Solution 
p = m x v 

= 2,500 kg x 250 m/s 

= 625,000 kg.m;s upwards 

Therefore the momentum is 625,000 kg m Is upwards. 

CIVE FEEDBACK 



A 2 kg football is kicked vertically upwards with a velocity 
of 12 mjs. Calculate the momentum of the football. 
(Answer in kgm;s.) 

Iii 

~~U~JJ~~ 
~~~~~~~~ 

Clear 

Undo 

Click and type your answer here 

CHALLENGE SUBMIT SHOW ANSWER 



A rocket of mass 1.5 tis fired vertically upwards with a 
velocity of 300 m;s. What is its momentum? (Answer in 
kgm;s.) 

di 
~~_j~JJ~~ 
~~ ~~ ~~ ~~ _QJ 

Clear 

Undo 

Click and type your answer here 

CHALLENGE SUBMIT SHOW ANSWER 



A 1,200 kg car is travelling north with a velocity of 108 
km/h. Calculate the momentum of the football . 

li 

~~~__j~ _i_j~~ 
~_j ~_j ~ ~_j~ 

Clear 

Undo 

Click and type your answer here 

CHALLENGE SUBMIT SHOW ANSWER 



The principle of the conservation of linear momentum 

According to Newton's f irst law of motion, the velocity of a body does not change unless 

an external force is applied to change the velocity. 

This law implies conservation of momentum in the absence of an external force. That is, 

the total momentum before an event is equal to the total momentum after the event. 

This principle enables us to solve certain types of problems directly, where the use of 

other methods is not convenient. 

GIVE FEEOBACII 



The total momentum before an event is equal to the total momentum after the event. This is a 
statement of which principle? 

Click the correct answer. 

Conservation of momentum 

Newton's second law 

Environmental conservation 

Newton's third law 

The law of diminishing returns 

Conservation of energy 

Do you know the answer? 

I KNOW IT THINH SO UNSURE NO IDEA 



Type your answer in the box. 

Conservation of momentum requires that the total momentum '---------' an event is equal to 
the total after the event. 

Do you know the answer? 

I KNOW IT THINK SO UNSURE I NO IDEA 
' 

' 



Solve problems using the principle of conservation of linear momentum-Example 

Example 

A block of wood of mass 2 kg is f reely suspended on a string. 

A bullet of mass 75 g is fi red horizontally into the block. 

If the velocity of the bullet before impact is 415 m;s, calculate the velocity of the block, 

with the bullet embedded in it, immediately after the impact. 

1/3 

GIVE FEEOBACII CONTINUE > 



Solve problems using the principle of conservation of linear momentum-Example 

Solution 

Momentum before impact: 

Momentum after impact: 

Bullet and block: 

Bullet: 0.075 kg X 415 m/s = 31.13 kg m/s 

Block = O 

:. Total before impact= 31.13 kgm/s 

(2 + 0.075 )kg xv = 2.075v 

CIVE FEEDBACK 

2/3 

CONTINUE > 



Solve problems using the principle of conservation of linear momentum-Example 

Conservation of momentum requires that the momentum after impact be equal to t he 

momentum before impact: 
:. 2.075 v = 31.13 

v = 15 m/s 

Hence velocity immediately after impact is 15 m;s. 

CIVE FEEDBACK 

3/3 



A block of wood of mass 3 kg is freely suspended on a 
strfng. 

A bullet of mass 50 g is fired horizontally into the block. 

The velocity of the bullet before impact is 400 m(s. 

SMALL i ,,U.!ii!/1 Wti:E 

>I< 

Type your answer in the box. 

The momentum oftM block or wood befO(a th& impact is '--------' kg.mjs. 

rho momentum of the bullet b&fore the Impact Is ,_ ______ _,Kg.m,ls. 

The total momentum of the S)Stem before the lmpoct Is '--------'~111/s. 

liil 

Do you know the answer'! 

I KNOW IT II'IN~ ~!I IINSJJRl NO IDEA 



A block of wood of mass 3 kg is freely suspended on a 
strfng. 

A bullet of mass 50 g is fired horizontally into the block. 

The velocity of the bullet before impact is 400 m(s. 

sMAU. IM'.!!I!II lARi:E 

Type your answer in the bo1. 

The momentum oftM block or wood and the embedCIQd bul56t att&r lhe Impact iS kg 
times th& velocity v m/S. 

The total momentum of the system after the Impact Is kg.m/s. 

* Iii 

Do you know the answer? 

I KNOW IT 1 ~INK ;n UNSURl HO IDEA 
' 



A block of wood of mass 3 kg is freely suspended on a 
strfng. 

A bullet of mass 50 g is fired horizontally into the block. 

The velocity of the bullet before impact is 400 m(s. 

SMALL IM..!!i!/1 lARi:E 

Type your answer in the box. 

conSideration ot conservation of momentum gfl.-es the equation '---------' v = 

Solving tills equatlon gives the value of v • mjs. which Is the \'Oloclty of tile 
combined wood block and embedded bullet after the Impact (correct to two decimal places). 

Iii! 

Do you know tbe answer? 

I KNOW IT lii:N~ ~u UNSIIRl NO IDEA 



Impulse 

The product of the force and the t ime during which it acts is called Impulse. 

Impulse is a vector quantity because it contains force which is a vector quantity. 

GIVE FEEOBACII 



Which of the following is the correct definition of impulse? 

Click the correct answer. 

The product of the force and the t ime during which it acts 

The force divided by t he time during which it acts 

The quot ient of t he force and the square of t he t ime during which it acts 

The product of t he force and the square of t he time during which it acts 

The sum of the force and the time during which it acts 

The difference between the f orce and the t ime during which it acts 

Do you know the answer? 

I KNOW IT THINK SO UNSURE 
' 

NO IDEA 



Type your answer in the box. 

The product of the force and the time during which it acts is called '--------' 

Do you know the answer? 

I KNOW IT THINK SO UNSURE NO IDEA 



How impulse is related to tbe change in linear momentum 112 

According to Newton's second law of motion, force and acceleration are related by the 
formula F = m a. If a constant force F is applied during a t ime interval t, the acceleration 
produced by the force is: 

and substitut ion yields: 

GIVE FEEOBACII 

a= 
v - vo 

t 

F = m ( v - vo ) 
\ t : 

CONTINUE > 



How impulse is related to tbe change in linear momentum 

This can be rearranged as follows: 

F t = m v - m vo 

The right-hand side of this equation can be recognised as the change of momentum from 
m v0 to rn v , where v0 and v are the initial and final velocities respectively of the body on 
which fome F is acting. 

The left-hand side of this equation is defined as impulse (the product of the force and the 
time during which it acts}. 

Therefore the impulse is equal to the change in momentum. 

CIVE FEEDBACK 

2/2 



Which of the following is the correct description of the relationship between impulse and 
momentum? 

Click the correct answer. 

The impulse is equal to the difference between the initial momentum and the f inal 
momentum 

The impulse is equal to the final momentum 

The momentum is equal t o the change in impulse 

The momentum is equal to the impulse squared 

The impulse is equal to the momentum squared 

Do you know the answer? 

I KNOW IT THINK SO UNSURE NO IDEA 
I I 



Which of the following is the correct description of the relationship between impulse and 
momentum? 

Click the correct answer. 

The impulse is equal to the change in momentum 

The impulse is equal to the initial momentum 

The impulse is equal to the f inal momentum 

The momentum is equal to the change in impulse 

The momentum is equal to the impulse squared 

Do you know the answer? 

I KNOW IT THINK SO UNSURE NO IDEA 



Equation 

GIVE FEEDBACK 

The formula for impulse 

where: 

F is the applied force 

t is the t ime during which the force acts 

m is the mass of the body 

v is the velocity of the body after application of the force 

v0 is the velocity of the body before application of the force 

) I < 

'"' '"' 



Which of the following is the correct equation for impulse? 

Click the correct answer. 

F t = m v - m vo 

Ft = ma 

F = t lmv - mvo··, 
·. ' 

I = m v - m vo 

I = m lv + vo··, 
·. ' 

Do you know the answer? 

I KNOW IT THINK SO UNSURE NO IDEA 



Match each symbol from the equation F t = m v - m vo with the correct description. 

F 

t 

m 

v 

vo 

j Drag statements on the right to match the left 

The applied force 

The time during which the force is 
applied 

The mass of the body 

The velocity of the body after the 
application of the force 

The velocity of the body before the 
application of the force 

Do you know the answer? 



Impulse Ia colculoiDd 1)11 muloilf1'u& fOtco by umo. 
l'lwefO('& the$ unl1 for lmpt,IIH 11: obtalnelt by 
m~ me Sl unh for'"""'~'~' lho Sl unh of ume. 

.. ... 0-------

GIVE FEEDBACK 

Tlte Sl unlt ll$ed for ilnpulu 

The unit of impulse iS the newton second. N.s . 



Which of the following is the correct Sl unit for impulse? 

N.s 

N/s 

N 

J 

Jjs 

N.m 

I KNOW IT 

Click the correct answer. 

Do you know the answer? 

THINK SO UNSURE NO IDEA 
' 



Type your answer in the box. 

The unit of impulse is the L_ ______ _, L_ ______ _, 

Do you know the answer? 

I KNOW IT THINK SO UNSURE NO IDEA 



Calculate the force and/ or impulse of a collision-Example 

Example 

When a golf ball of mass 50 g is st ruck by a club, the ball 
and club are in contact for 0.001 s. 

Immediately after impact, the ball t ravels at 45 m/s. 

Determine the average force of the collision. 

GIVE FEEOBACII 

112 

CONTINUE > 



Calculate the force and/ or impulse of a collision-Example 

Solution 

Momentum before impact: 

Momentum after impact: 

Substitute into F t = m v - m vo: 

m vo = 0 

m v = 0.05kgX45m/s 

= 2.25 kgm/s 

P X 0.001 = 2.25 - 0 

: .p = 2,250N 

= 2.25kN 

Therefore the average force of the collision is 2.25 kN. 

CIVE FEEDBACK 

2/2 



When a stationary ball of mass 600 g is struck by a bat. the 
bat and ball are In contact for 0.001 s. 

Immediately after impact, the ball travels at 38 m/s. 

Type your answer in the box. 

The moment.umaftM ball bOfor&impactls ._ ______ _, kg.mjs. 

The momentum of tile ball alter Impact Is '--------' kg.mjs. 

* liil 

Do you know !be a.nswer? 

I KNOW IT UNSIIkf HO IOEA 



When a stationary ball of mass 600 g is struck by a bat, the 
bat and ball are In contact for 0.001 s. 

Immediately after impact, the ball travels at 38 m/s. 

SMALl i ,,U.!ii!/1 lARi:E 

>I<· 

Type your answer in the box. 

The toroo thatact&d on the ball was ._ ______ _, kN. 

liil 

Do you know the a_nswer? 

I KNOW IT I!NMJHf NO IDEA 



When a stationary golf ball of mass 45 g is struck by a club, 
the ball and club are in contact for 0.002 s. 

Immediately after impact, the ball travels at 50 m/s. 

Type your answer in the box. 

The moment.umaftM ball bOfor& impactls ._ ______ _, kg.mjs. 

The momentum of tile ball alter Impact Is '--------' kg.mjs. 

* liil 

Do you know the a.nswer? 

I KNOW IT UNSIIkf HO IOEA 



When a stationary golf ball of mass 45 g is struck by a club, 
the ball and club are in contact for 0.002 s. 

Immediately after impact, the ball travels at 50 m/s. 

SMALl i ,,U.!ii!/1 lARi:E 

>I<· 

Type your answer in the box. 

The toroo thatact&d on the golf ball was '----------' N. 

liil 

Do you know the a_nswer? 

I KNOW IT I!NMJHf NO IDEA 



Calculate the thrust using momentum and impulse-Example 

Example 

The exhaust gases from a rocket have a velocity of 1,200 
m/s and flow at the rate of 5 kg/s. 

Determine the thrust produced by the gases. 

GIVE FEEOBACII 

1/3 

CONTINUE > 



Calculate the thrust using momentum and impulse-Example 

Solution 

The exhaust jets accelerate the gases from rest to 1,200 m;s. 

Initial momentum: 

Final momentum: 

CIVE FEEDBACK 

m vo = 0 

m v = 5 kg x 1,200 m/s 
= 6,000 kgm/s 

2/3 

CONTINUE > 



Calculate the thrust using momentum and impulse-Example 

Substitute into F t = m v - m v0 : 

Hence the thrust is 6 kN. 

CIVE FEEDBACK 

F X Is= 6,000kgm/s- 0 

: . F := 6,000 N 

= 6kN 

3/3 



The exhaust gases from a rocket have a velocity of 1,000 
m;s and flow at tile rate of 4.5 kgls. 

Type your answer in the box. 

The initial momentum ts '-------~ kg.mjs. 

lhe ftnal momentum Is '---------kg.mjs. 

* liil 

Do you know !be a.nswer? 

I KNOW IT UNSIIkf NO IDEA 



The exhaust gases from a rocket have a velocity of 1,000 
m;s and ftow at the rate of 4.5 kgls. Type your answer in the box. 

The ttlrust ptoduood by the gases is kN. 

liil 
>I<· 

Do you know the a_nswer? 

SMALl i ,,U.!ii!/1 lARi:E I KNOW IT I!NMJHf NO IDEA 



Impact 

An impact is a collision between two bodies that occurs in a very short interval of time and involves 
relatively large forces which the two bodies exert on each other. 

We will only consider direct central impact, i.e. the kind of collision in which the two bodies move along t he 
same straight line before and after the collision. 

< 

< 

The conservation of momentum principle applies during impact, enabling us to write an equation relating 
tota l momentum before impact to tota l momentum after impact. 

GIVE FEEDBACK 



What does the following describe: a collision between two bodies that occurs in a very short 
interval of time and involves relatively large forces which the two bodies exert on each other? 

Click the correct answer. 

An impact 

An impetus 

An impulse 

A reaction 

A reflection 

Do you know the answer? 

I KNOW IT THINK SO UNSURE NO IDEA 



Type your answer in the box. 

An is a collision between two bodies that occurs in a very short interval of t ime and 
involves relatively large forces which the two bodies exert on each other. 

Do you know the answer? 

I KNOW IT THINK SO UNSURE NO IDEA 



1boo--bo _....., 10 ..... I.,..,.,"""' 
n'l(ll(9 "" "" 0 bOO !L 

Tie eonser<ation of momenlu,. in the ease of Impact betwetn two llodies 

If we let m_... and m~ be the masses of bodies A and B. and •'oA and vu be 

their initial velocities, the total momentum before lmpaetes given by: 

Similarly, if v • and v, are the fmal velocatJos. the total momentum after impact 

is: 

Consetvation of momentum fOf the system means that the totalmltial 
momentum equalS the total final momentum. therefore: 

GIVE FEEDBACK 



Which of the following is the correct equation for the conservation of momentum applied to a 
system of two bodies? 

Click the correct answer. 

mA VOA + m)l VOB = mA VA + mB VB 

mAVOA -mBVQJl=mAVA +mBVB 

mA VOA + mllVOB = mA VA- mBVB 

mA VOA 

mn VOB 
= 

mA VA 

mB VB 

Do you know the answer? 

I KNOW IT THINH SO UNSURE NO IDEA 



Match each of the symbols from the equation rnA voA + mB vo B = m A v A + m B v B with the 
correct description. 

1 Drag statements on the right to match the left 

1:-:::1 The mass of body A 

1:-:::1 The mass of body 8 

VOA 1:-:::1 The initial velocity of body A 

VOB 1:-:::1 The initial velocity of body 8 

VA 1:-:::1 The fina l velocity of body A 

VB 1:-:::1 The final velocity of body 8 

Do you know the answer? 

I KNOW IT THINK SO UNSURE NO IDEA 

::::: 
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WhO:n eor'$Jdortng the oonscNation Of momentum, 
the solution of probiems tnvoM ng the impact 
between two bodies usually contains two flnal 
velocitScs wtllch arc not known. To solve these 
problems we must examine the effect of deformation 
and subsequent restitution of the colliding bodies 
during Impact. 

.• • 0•------- = 

Otl1er considerations for H1e soltttion of problems involving tbe impact between two bodies 

The extent of restoration of tl1e original shape immediately after collision 

depends on the elastic properties of the material. 

If the bodies are completely elastic, they will rebound and return to their 

original shape, like billiard balls . 

If the bodies are completely plastic, they will stay permanently deformed and 

travel together with the same velocity, like two lumps of putty, after collision. 

GIVE FEEDBACK 



Type your answer in the box. 

If the bodies are completely '---------'' they wil l rebound and return to their original shape, like 
billiard balls. 

If the bodies are completely , they will stay permanently deformed and travel together 
with the same velocity, like two lumps of putty, after collision. 

Do you know the answer? 

I KNOW IT THINK SO UNSURE NO IDEA 



Which of the following statements about elastic and plastic col lisions are correct? 

Check all that apply. 

0 If the bodies are completely elastic, they will rebound and return to their original 
shape, like billiard balls 

0 If the bodies are completely plastic, t hey will stay permanently deformed and will 
travel together with the same velocity after collision 

0 If the bodies are completely plastic, they will rebound and return to their original 
shape, like billiard balls 

0 If the bodies are completely elastic, they will stay permanently deformed and will 
travel together with the same velocity after collision 

Do you know the answer? 

I KNOW IT THINK SO UNSURE NO IDEA 



r 

< 

Coefficient of restitution 

The measure of the ability of the bodies to regain their original shape is called the 
coefficient of resti tution. 

Mathematically, it is defined in terms of relative velocities before and after impact. 

GIVE FEEDBACK lUI 
to:» 



Type your answer in the box. 

The measure of the ability of the bodies to regain their original shape is called the '--------'of 

Do you know the answer? 

I KNOW IT THINK SO UNSURE I NO IDEA 
' 

' 



Which of the following is the correct definition of the coefficient of restitution? 

Click the correct answer. 

The measure of the ability of the bodies to regain their original shape 

The measure of a body's original shape 

The ratio of one body's shape to the shape of another body 

The difference between one body's shape and the shape of another body 

The relative location of one body compared to the location of another body 

Do you know the answer? 

I KNOW IT THINK SO UNSURE NO IDEA 



The mathematical definition of the coefficient af restitution 

Mathematically the coefficient of restitution is defined in terms of relative velocities 

before and after impact. 

The equation defining the coefficient of restitution e is: 

GIVE FEEOBACII 



Match each of the symbols from the equation E{ v oA - vo B ) = (v B - VA ) with the correct 
description. 

j Drag statements on the right to match the left 

e c-:::1 The coefficient of restitution 

VO A c-:::1 The initial velocity of body A 

VOB c-:::1 The initial velocity of body B 

VJJ c-:::1 The final velocity of body B 

V A c-:::1 The final velocity of body A 

Do you know the answer? 

I KNOW IT THINK SO UNSURE NO IDEA 

1 .... 

::::: 

:::;: 
::::: 
..... 
::::: 
..... 
::::: 



Which of the following is the correct equation for calculation of the coefficient of restitution? 

Click the correct answer. 

E{ VOA- VOB ) = (VB- VA ) 

E{ VOA + VOB ) = (VB+ VA ) 

E{ VOA + VOB ) = (VB- VA ) 

E{ VOA- VOB ) = (VB+ VA ) 

E = { VB- 11A ·., + ( VOA - VOB ) . ' . . 

Do you know the answer? 

I KNOW IT THINK SO UNSURE NO IDEA 



The numerical value of the coefficient of restitution in the case of a completely plastic collision 

The value of the coefficient of restitution for a 
completely plastic impact is zero. 

GIVE FEEDBACI{ 

< 

e = 0 

,.,, 
lUI 



Type your answer in the box. 

The coefficient of restitut ion for a completely plastic collision is'--------' 

Do you know the answer? 

I KNOW IT THINK SO UNSURE NO IDEA 



What is the coefficient of restitution for a completely plastic collision? 

0 

0.2 

0.4 

0.5 

0.75 

0.8 

0.95 

1.0 

I KNOW IT 

Click the correct answer. 

Do you know the answer? 

THINK SO UNSURE NO IDEA 



The numerical value of the coefficient of restitution in the case of a completely elastic collision 

The value of the coefficient of restitution for a completely 
elastic impact is 1. 

< 

e = 1 

l.or coll isions between completely plastic and completely elastic materials, the value of e is between zero 
and 1. 

L For example, for steel on lead, e is about 0.12; for lead on lead, e is 0.2; for glass on glass, e is 0.93. 

GIVE FEEDBACK 



Type your answer in the box. 

The coefficient of restitution for a completely elastic collision is'--------' 

Do you know the answer? 

I KNOW IT THINK SO UNSURE NO IDEA 



What is the coefficient of restitution for a completely elastic coll ision? 

1.0 

0.9 

0.75 

0.67 

0.5 

0.2 

I KNOW IT 

Click the correct answer. 

Do you know the answer? 

THINK SO UNSURE NO IDEA 
' 



Determine the initial and final velocities of two bodies in a direct central impact 

A railway car of mass 18 t, moving at a speed of 10 m;s to the right, collides with another car of mass 12 t which is moving to the left at 3 m;s. 

The coefficient of restitution is 0.6. 

Determine the final velocities of the two cars. 

GIVE FEEDBACK 

vOA - 10 m/s .. 

Example 
Given 

information 

voe - 3 m/s 

r r 

Solution Conclusion 

L L 



GIVE FEEDBACK 

Determine the initial and final velocities of two bodies in a direct central impact 

The following information is given: 

filA = 18t 

fl18 = 12 t 

e = 0.6 

VOA = 10 m/s 

VOB = - 3 m/S 

Since the velocities are vector quantities the sign convention of positive to the right and 

negative to the left will be used in the solution. 

r r 

Example 
Given 

Solution Conclusion 
information 

l L 



GIVE FEEDBACK 

Determine the initial and final velocities of two bodies in a direct central impact 

Substitution gives: 

and 

r 

l 

triA VOA + t!'!Jl Vo Jl = mA VA + mo VB 

18X10- 12X3 = l 8VA + 12VB 

144 = 18 VA + 12vn 

e( vo" - voa ) =VB- VA 

0.6 (10 + 3; =VB- VA 

7.8 =VB - VA 

T 

Given 
Example 

_Lormation 
Solution 

(1) 

(2) 

Conclusion 



GIVE FEEDBACK 

Determine the initial and final velocities of two bodies in a direct central impact 

Solving the two equations yields: 

v A = 1.68 m/s 

vs = 9.48 m/s 

Both answers are positive, meaning that the two cars will move to the right after the 

collision, but with new velocities. 

r T r 
Example 

Given 
Solution Conclusion 

l 
_Lormation 

L 



A railway car of mass 15 t. moving at a speed of 8 m/s to 
the right, collides with another car of mass 9 t which Is 
moving to the left at 5 m;s. 

The coefficient of restitution Is 0.5. 

SMAU. IM'.!ii!/1 Wli:E 

Type your answer in the box. 

By subSt:itutSon into the eqlJation m,. voA. + "'» vo11 = mA. v, + tnB VB, th&followlng equation is Obtained: 

r----------,VA + c======~·· = L_ ______ __JI<g.m($. 

>I< liil 

Do you kllow the answer? 

I KNOW IT VNSU~E NO IDEA 



A railway car of mass 15 t. moving at a speed of 8 m/ s to 
the right, collides with a110ther car of mass 9 t which Is 
moving to the left at 5 m;s. 

The coefficient of restitution Is 0.5. 

SM.W. IM..!ii!/1 IARi:E 

Type your answer in the oox. 

using th& coofficl&nt of restitution aqua lion gives l.h& following equation v JJ - v A: = '---------' 

Iii 

Do you know tile answer'? 

I KNOW IT IJN~IIHI NO IDEA 



A railway car of mass 15 t. moving at a speed of 8 m/ s to 
the right, collides with another car of mass 9 t which Is 
moving to the left at 5 m; s. 

The coefficient of restitution Is 0.5. 

SM.W. i!!..!ii!/1 IARi:E 

>r< 

Type your answer in the box. 

SOfving tflese two oquat ionsgivas -vA = m/s anct '~-'B = '---------' 
mjs (correct to two decimal places). 

Both answers are pos.itfll&, meaning that the two cars will move to the t ightaft&r the collision. but \vith new 
valoctues. 

liil 

Do you kno\Y the answer'? 

I KNOW IT IJ~SIIRE NO IDEA 



Determine the C1lefficient of restitution of two bodies in a direct central impact 

A tennis ball of mass 150 g is dropped from a height of 1m and rebounds to a height of 0.8 m. 

What is the coefficient of restitution between the ball and the ground during the impact? 

Example Before impact 

GIVE FEEDBACK 

r 

L 

E 
co 
0 

After impact 

r 

L 

E 
C! .-

Solution 



GIVE FEEDBACK 

Determine the C1lefficient of restitution of two bodies in a direct central impact 

Kinetic energy before impact 

KE , = PE, 

= mgh 1 

= 0.15 X 98.1 X 1 

= 1.47) 

Velocity before impact: 

r 

Example 

l 

voA =4.43 m/s (negative) 

Before impact After impact 

r 

Solution 

L 



GIVE FEEDBACK 

Determine the C1lefficient of restitution of two bodies in a direct central impact 

Kinetic energy after impact: 

KEz = PE2 
= mgh2 

= 0.15 X 9.81 X 0.8 

= Ll8 ) 

Velocity after impact: 

r 

Example 

l 

T 

VA = 3.96 m/s (posit ive) 

Before impact After impact Solution 



GIVE FEEDBACK 

Determine the C1lefficient of restitution of two bodies in a direct central impact 

Velocity of t he ground: 

Vn = VoB = 0 

Substitute In E(vo,_ -von) = !.Vn -VA ) : 

r T 

Example 

l 

E(-4.43- 0) = (0- 3.96) 

:. E = 0.89 

r 

Before impact After impact 

L 

Solution 



A basketball of mass 0.5 kg is dropped from a height of 1.5 
m and rebounds to a height of 1.3 m. 

sMAU. IM'.!!I!II lARi:E 

Type your answer in the bo1. 

The ktootie &nergy berore Impact is '---------'J (com~ct to two dacimal plaoos). 

Therofore tho velocity before Impact Is '---------'mjs (nogatlvo) (coiTect to two doclmal 
plaoes~ 

* Iii 

Do you know the answer? 

I KNOW IT 1 ~INK ;n UNSURl HO IDEA 
' 



A basketball of mass 0.5 kg is dropped from a height of 1.5 
m and rebounds to a height of 1.3 m. 

Type your answer in the box. 

The kloo:tie energy after Impact iS '----------' J (correct to 1\vo decimal places). 

lhersforethe V&loclty after Impact Is'----------' mj s (positive) (COITect lo two decimal places). 

* liil 

Do you know tbe a.nswer? 

I KNOW IT UNSIIkf HO IOEA 



A basketball of mass 0.5 kg is dropped from a height of 1.5 
m and rebounds to a height of 1.3 m. 

Type your answer in the box. 

The valocityofth6 ground ••s = voB = '---------' 

Substitution into eo \lOA, - VOJ : = o\IJ - v :\ ! gives e = '---------' 

>I< liil 

Do yoo know tbe answel1 

I KNOW IT UN\IIHI NO IDEA 




