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Mechanics 
 
Mechanics is the study of interaction 
between matter and the forces acting on 
it. 
To understand how forces are acting on 
the matter do we need to understand the 
3 laws of Newton. 
 

Newton 1st law 
 
The object continues in its state of rest or 
of uniform motion. 
 

 
 
There are many applications on Newton 
1st law. 
 
Example 
The head of a hammer can be tightened 
onto the wooden handle by banging the 
bottom of the handle against a hard 
surface. 

 
 
In general we can say, that objects 
keep on doing what they are doing. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ºFâ¾-¾Å-±m-¼ÛG-mÛ-ºzï¤-G¸ÞGÅ-hP-hïºÛ-ÇeïP-ºWâG-qºÛ-
ÁÝGÅ-GZÛÅ-hz¼-GTÛG-¾m-GTÛG-ºW¾-HÛ-ºƒï¾-z-¾-¸ï¼ü 
ºzï¤-G¸ÞGÅ-ÇeïP-ÁÝGÅ-WÛ-¿e¼-ºWâG-GÛ-»ôh-¤ïh-dôGÅ-qºÛ-
xÛ¼-P-±ôÅ-mÛºÞ-‡ôm-HÛ-VôÅ-ZÛh-GÅÞ¤-HÛ-Gô-hôm-dôGÅ-hGôÅü 
 

m Û º Þ - ‡ ô m - H Û - V ô Å - Z Û h - h P - q ô ü 
G¸ÞGÅ-Tm-ŸÛG-¤Þ-¤fÞh-mÅ-P¾-GÅô-zºÛ-GmÅ-ÇePÅ-º¤-V-
Ç‰ô¤Å-G»ô-ºGÝ¾-PP-GmÅ-ˆÛ-»ôhü 
 
 
 
 
 
 
 
mÛºÞ-‡ôm-HÛ-VôÅ-ZÛh-hP-qô-hï-ºWâG-±ß¾-¤ï-ºi-z-¤P-qô-»ôhü 
 
hq ï¼ - m ü 
fô-z-ŸÛG-GÛ-¤Gô-hï-ÁÛP-GÛ-»Þ-z-hï¼-h¤-hÝ-zbP-Vïh-»Þ-z-hïºÛ-
GbÛP-¤fº-xÛ-PôÅ-¤FïGÅ-qô-ŸÛG-GÛ-ÇeïP-zlz-hGôÅ-qü 
 
 
 
 
 
 
 
 
uÛ¼-P-±ôÅ-hPôÅ-qô-ŸÛG-¼P-GÏ-¼ï-‚ïh-ˆÛ-»ôh-q-hï-¤Þ-¤fÞh-mÅ- 
‚ïh-ˆÛ-»ôh-ŸïÅ-zÁh-fÞzü 
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Newton 2nd law 
 
Newton's second law of motion pertains to 
the behaviour of objects for which all 
existing forces are not balanced. 
 

 
 

In Terms of an equation, the net force is 
equal to the product of the object's mass 
and its acceleration. 

Fnet = m * a 
 
 
Forces do not cause motion they only 
cause acceleration. 
 
When a car starts then after 1 sec it has a 
speed of 2 m/s, after 2 sec 4 m/s and after 
3 sec 6 m/sec. 
 
We see from this example that the speed 
of the car increased. This increasing of the 
speed that is caused by stable Force do 
we call acceleration. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
m Û º Þ - ‡ ô m - H Û - V ô Å - Z Û h - GZ Û Å - q ü 

mÛºÞ-‡ôm-HÛ-VôÅ-ZÛh-GZÛÅ-qÅ-hPôÅ-qôºÛ-uôh-q-hP-ºƒï¾-z-
º¤-GmÅ-qºÛ-ÁÝGÅ-f¤Å-Th-V-Ç‰ô¤-¤ïh-ŸïÅ-¸ï¼ü 
 
 
 
 
 
 
 
 
 
Ç‰ô¤-z¯Û-fôG-zÁh-qºÛ-Ç+zÅü Eôm-zÇkô¤Å-HÛ-ÁÝGÅ-hï-
hPôÅ-qºÛ-¿UÛ-±h-hP-¥ã¼-±h-GZÛÅ-zNå¼-zºÛ-Iâz-IPÅ-
»Ûmü 
 
 
Á ÝGÅ -ˆ Û - G» ô - ºG Ý ¾ - zC æ m - ˆ Û - ¤ ï h - D ô P - ± ô Å -
¥ ã¼ - ± h - zC æ m - ˆ Û - » ô h ü 
1] ¤ô-‡-ŸÛG-ºGô-º²âGÅ-qºÛ-XïÅ-Ç+¼-Vü 1 XïÅ-
¤HôGÅ-±hü 2 m/s hP-Ç+¼-Vü 2 XïÅü 4 m/s hP-
Ç+¼-Vü 3 XïÅü 6 m/sec 

 
P-±ôÅ-GôP-GÛ-hqï-mP-z¿eÅ-Ç+zÅ-¤ô-‡ºÛ-¤HôGÅ-±h-
ºw¼-z-hï-zÁh-fÞzü ¤ô-‡ºÛ-¤HôGÅ-±h-ºw¼-z-hï-ÁÝGÅ-
zdm-qô-¾-zdïm-mÅ-‚ãP-»ôh-q-hï-¾-¥ã¼-±h-¸ï¼ü 
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Newton 3rd law 

 
For every action there is an equal and 
opposite reaction. 
 

 
 
The baseball forces the bat to the right (an 
action); the bat forces the ball to the left 
(the reaction). 
 
Consider the flying motion of birds. A bird 
flies by use of its wings. The wings of a 
bird push air downwards. In turn, the air 
reacts by pushing the bird upwards. The 
size of the force on the air equals the size 
of the force on the bird; the direction of the 
force on the air (downwards) is opposite to 
the direction of the force on the bird 
(upwards). For every action, there is an 
equal (in size) and opposite (in direction) 
reaction. 

 
 
It is important that an airplane wing has to 
be designed so that it deflects oncoming 
air downward. Because the more air that 
the wing can push down, the more that the 
air is able to push the wing up. If enough 
air is pushed downward, then the reaction 
 will result in a sufficient upward push  
of the wing. This will provide to the plane 
the necessary lift to elevate it off the 
ground. 

 
m Û º Þ - ‡ ô m - H Û - V ô Å - Z Û h - GÅ Þ¤ - q ü 

 
 
 
 
 
¾Å-GP-ŸÛG-»Ûm-»P-hï-¾-ºi-¤±ßPÅ-hP-¿kôG-xôGÅ-ˆÛ-
¿kôG-ÁÝGÅ-»ôhü 
 
 
 
 
zï-ÅÛ-qô-¾ô-»Û-qô-¾ôÅ-MãG-q-¾-G»Å-xôGÅ-ÅÞ-ÁÝGÅ-MG-
q-hPü (¾Å-ŸÛG-»Ûm-q-hPü) MãG-qÅ-qô-¾ô-¾-G»ôm-
xôGÅ-ÅÞ-ÁÝGÅ-MG-GÛ-»ôhü (¿kôG-ÁÝGÅü) 
 
‚-»Û-ºwÞ¼-zºÛ-G»ô-ºGÝ¾-Ç+zÅ-‚-hïÅ-¼P-GÛ-GÁôG-q-zïh-
uôh-‚ïh-hï-ºwÞ¼-HÛ-»ôhü ‚-»Û-GÁôG-qÅ-½ÀâP-¤¼-ºzÞh-MG-
GbôP-GÛ-»ôh-qÅ-hïºÛ-¾m-¾-½ÀâP-GÛ-‚-hï-»¼-ºzÞh-MG-GbôP-
GÛ-»ôhü ½ÀâP-ÇeïP-ºWôG-qºÛ-ÁÝGÅ-hï-hP-‚ºÛ-ÇeïP-ºWôG-qºÛ-
ÁÝGÅ-GZÛÅ-Vï-VßP-ºi-¤Z¤-»Ûm-q-hP-½ÀâP-ÇeïP-ºWôG-qºÛ-
ÁÝGÅ-hïºÛ-xôGÅ-mÛü (¤¼-xôGÅü) ‚ºÛ-ÇeïP-ºWôG-qºÛ-
ÁÝGÅ-ˆÛ-xôGÅü (»¼-xôGÅü) hP-¿kôG-xôGÅ-»Ûmü ¾Å-
GP-ŸÛG-»Ûm-»P-hï-¾-ºi-¤±ßPÅü(Vï-VßPü) hP-¿kôG-
xôGÅ-ˆÛü (xôGÅü) ¿kôG-ÁÝGÅ-»ôhü 
 
Gm¤-Iâ-ŸÛG-GÛ-GÁôG-q-hïÅ-º‚ô¼-zŸÛm-qºÛ-½ÀâP-¤¼-ˆôG-fÞz-
q-ŸÛG-hGôÅ-q-mÛ-È-TP-GÛ-G¾-Vïü GP-»Ûm-¸ï¼-m-GÁôG-qÅ-
½ÀâP-G-±ôh-¤¼-ºzÞh-MG-GbôP-q-zŸÛm-½ÀâP-GÛ-GÁôG-q-hï-
»¼-ºzÞh-MG-GbôP-GÛ-»ôhü G¾-bï-½ÀâP-¼m-±ôh-ŸÛG-¤¼-
ºzÞh-MG-GbP-q-»Ûm-m-hïºÛ-¿kôG-ÁÝGÅ-¾-GÁôG-qºÛ-ÇeïP-
ºhP-PïÅ-ˆÛ-»¼-xôGÅ-ˆÛ-ÁÝGÅ-ŸÛG-ºWôG-q-hP-Gm¤-Iâ-Å-
mÅ-»¼-ºhïGÅ-q¼-hGôÅ-PïÅ-ˆÛ-ÁÝGÅ-ºWôG-GÛ-»ôhü 
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Friction 
 
When surfaces slide or tend to slide over 
one another then the friction force acts. 
When you apply a force to an object, a 
force of friction usually reduces the net 
force and the resulting acceleration. 
Friction is caused by the irregularities in 
the surfaces in mutual contact, and 
depends on the kinds of material and how 
much they are pressed together. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

l¼ - ºG ô G -G Û - m ÝÅ - q ü  
 

xÛ-PôÅ-n¤Å-GTÛG-GÛ-GTÛG-ÇeïP-ÁÝh-MãG-‚ïh-q-Ç+zÅ-
l¼-ºGôG-GÛ-mÝÅ-ÁÝGÅ-ˆÛ-¾Å-‚ïh-ˆÛ-»ôhü ¼P-GÛ-hPôÅ-
qô-ŸÛG-GÛ-ÇeïP-ÁÝGÅ-MG-qºÛ-Ç+zÅ-l¼-ºGôG-GÛ-mÝÅ-
ÁÝGÅ-ˆÛ-ºEôm-Çkô¤Å-ˆÛ-ÁÝGÅ-hï-ZÝP-hÝ-GbP-q-hP-hïºÛ-
Iâz-ºƒÅ-¾-¥ã¼-±h-fôm-HÛ-»ôhü l¼-ºGôG-GÛ-mÝÅ-q-mÛ-
wm-±ßm-fÞG-ºyh-Ç+zÅ-xÛ-PôÅ-V-¤Û-Ç‰ô¤-qºÛ-Aïm-»Ûm-q-
hP-»P-hPôÅ-qôºÛ-Mã-V-hP-hï-n¤Å-G-±ôh-Gmôm-»ôh-¤ïh-
¾-¼G-¾ÞÅ-ˆÛ-»ôhü 
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Momentum 
 
We all know that a running bull is harder to 
stop than a small dog that moves with the 
same speed straight to us. Or a car with a 
high speed that comes straight to us is more 
dangerous than the same car with a low 
speed. 
 
We say that the bull or the faster car have a 
bigger Momentum. 
 

Momentum = mass x speed 
 
Generally we can say that momentum "is 
mass in motion". 
 
 

Exercise 

1. Determine the momentum of a ... 

A. 1000-kg car moving northward at 20 
m/s. 

B. 40-kg freshman moving southward at 
2 m/s 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ºG Ý ¾ - Á ÝGÅ ü 
 

P-±ôÅ-MãG-zŸÛm-qºÛ-EÛ-ŸÛG-¾Å-MãG-zŸÛm-qºÛ-JÀP-ŸÛG-
z;G-q¼-h;º-z-»ôh-q-G¾-bï-hï-GZÛÅ-¤HôGÅ-±h-
GTÛG-qºÛ-PP-P-±ôºÛ-Å¼-MãG-GÛ-»ôh-q-»Ûm-mü »P-¤ô-
‡-¤HôGÅ-±h-¤HôGÅ-qô-ŸÛG-P-±ôºÛ-Å¼-»ôP-GÛ-»ôh-q-
hï-¤ô-‡-h¾-qôºÛ-PP-»ôP-¤Dm-hï-¾Å-Zïm-D-Vï-q-»ôhü 
P-±ôÅ-JÀP-hP-¤ô-‡-¤HôGÅ-q-hï-GZÛÅ-¾-ºGÝ¾-ÁÝGÅ-
Vï-z-»ôh-ŸÛÅ-zÁh-ˆÛ-»ôhü 
ºG Ý ¾ - Á ÝGÅ ü = ¿ U Û - ± h ü * ¤H ôGÅ -
±h ü 
uÛ¼-P-±ôÅ-ºGÝ¾-ÁÝGÅ-mÛ-¿UÛ-±h-G»ô-ºGÝ¾-‚ïh-q-¾-
¸ï¼ü 

¢ ô P - z l¼ ü 
1] ;-»Û-ºGÝ¾-ÁÝGÅ-º±ô¾-hGôÅü 

  ;] 10 0 0 ;Û-¾ô-¤ô-‡-‚P-xôGÅ-ÅÞ-¤HôGÅ-
±hü 20 m/s.  PP-ºIô-»Û-»ôhü 

  D] Z-q-;Û-¾ôü 40 ‚Å-q-ŸÛG-¿Ëô-xôGÅ-ÅÞ-
¤HôGÅ-±hü 2 m/s PP-ºIô-»Û-»ôhü 
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Impulse 
 
We all know when we fall down on a soft 
pillow that its more comfortable than falling 
down on a hard floor. 
 

Impulse = force x time interval 
 
According to Newtons second law do we 
have: 
Δv = Speed2 – Speed1 

 
 
That means 
 

 
 

This equation says the force times the time 
equals the mass times the change in velocity. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

ºG Ý ¾ - Á ÝGÅ -ˆ Û - ºH ã¼ - z ü Í Û¤ - q¾Å ü 
P-±ô-ÇSÅ-¤Gô-Ç‰Û-¤ô-ŸÛG-GÛ-ÇeïP-¿ËàP-z-hï-Ÿ-¾-¤FïGÅ-qô-
ŸÛG-GÛ-ÇeïP-¿ËàP-z-¾Å-zhï-z-»ôhü 
Í Û¤ - q¾Å ü = Á ÝGÅ ü × h ÝÅ -ˆ Û - z¼ -
±¤Å ü 
 
m Û º Þ - ‡ ô m - H Û - V ô Å - Z Û h - GZ Û Å - qº Û - m P ü  
Δv = ¤fº-¤ºÛ-¤HôGÅ-±hü - fôG-¤ºÛ-¤HôGÅ-±hü 

 

 
h ï º Û - h ô m - m Û ü  
     

Ç‰ô¤-¯ÛÅ-hïÅ-ÁÝGÅ-hP-hÝÅ-±ôh-GZÛÅ-Nå¼-z-hï-mÛ-¿UÛ-±h-
hP-ºIâ¾-±h-ˆÛ-ºHã¼-z-GZÛÅ-Nå¼-z-hP-ºi-¤±ßPÅ-
»Ûmü 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


