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2.5 FINDING THE MOTION OF AN OBJECT

Derivation of equations:

All equations that will be derived, are used to describe ONLY the 
motions with constant acceleration.  
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From (3), we will get 
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Then, substitute the average velocity (above) with that from  (2)
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From (5), substitute the v with that from  (4)
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From (5), substitute the t with that from  (4)

  ooo vvvv
a2

1
xx 

 o
2
o

2 xxa2vv 

  )7(xxa2vv o
2
o

2 

103 Phys 4

)( t,av,x,
atvv o 

 tvv
2

1
xx oo 

2
oo at

2

1
tvxx 

 o
2
o

2 xxa2vv 

"x"thewithout)t,a,v(

"v"thewithout)t,a,x(

"a"thewithout)t,v,x(

"t"thewithout)a,v,x(

Summary; Equations of motion with constant acceleration

Sign convention for quantity “x”,”v” and “a” is VERY IMPORTANT!
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Sign convention :

v

a

v

a

Both “v” and “a”

have opposite sign !
Both “v” and “a”

have same sign !

  tavv o  atvv o 

READ EXAMPLES 2.6  to 2.8 in the Textbook 
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EXAMPLES

A motorist traveling at 90 km/h applied the brakes for 5 s. If the deceleration was 3 
m/s2, then his final speed will be:

(a) 35 m/s
(b) 25 m/s
(c) 15 m/s
(d) 10 m/s
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A jet plane accelerates on a runway from rest at 4 m/s2, the distance and the 
velocity of the jet after 5 sec is:

(a) 30 m, 20 m/s
(b) 40 m, 10 m/s
(c) 50 m, 20 m/s
(d) 100 m, 10 m/s s/m 20atvv
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A car travels north at 40 m/s for 1 h. It stops for 50 minutes and return south
traveling 10 km for 20 minutes. Its average velocity and speed respectively are:

(a) 10.5, 10 m/s
(b) 12.1, 12.5 m/s
(c) 17.2, 19.7 m/s
(d) 14.2, 16 m/s

Displacement=403600-10000=134000 m
Distant=403600+10000=154000 m
Total time=3600+5060+2060=7800 sec
Av. Velocity=134000/7800=17.2 m/s
Av. Speed =154000/7800=19.7 m/s 
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A car is traveling 22.2 m/s in a school zone. A police car starts from rest just as the
speeder car passes it and accelerates at a constant rate of 2.2 m/s2.

(a) When does the police car catch the speeder car?

(b) How fast the police car traveling when it catches the speeder?

Vc=22.2 m/s 

Vip=0

Vc=22.2 m/s 

ap=2.2  m/s2

Vc= constant=22.2 m/s                 ac=0, Vip=0

(a) Since the car is traveling with constant velocity, its position xc is given by
, with ac = 0:

The position of the police car  xp, is given by
We find the time when the two cars are at the same position by setting xc = xp

and solving for t:    1
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The police car thus catches the speeder at time t = 20 s from his startup

(b) The velocity of the police car is given by , with v0 = 0:

vp = at = (2.2) t

At t = 20 s, the velocity of the police car is;

vp = (2.2)(20 s) = 44 m/s =158.4 km/h

At this time, the speed of the police car is twice that of the speeder. This

must be true because the average velocity of the police car is half its

final velocity, and since both cars cover the same distance in the same

time, they must have equal average velocities.

atvv o 
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20 إلى ʟائʙة تʯʲاج  يه الأرض عʱلاتها تʙʯك عʹʗما سʙعʯها تʦؒن  لʘا ، الʦȜʴن  مʥ تقلع حʯى  ʦʟله ومʗرج  إلى ʟائʙة تʯʲاج s رجʗله ومʦʟ 400 m ىʯتقلع ح ʥن  مʦȜʴا ، الʘن  لʦؒها تʯعʙما سʗʹك عʙʯلاتها تʱيه الأرض ع  
(a) 20 m/s (b) 32 m/s (c) 40 m/s (d) 80 m/s

EXAMPLES

  الى سʙعʯها تʶل حʯى ʸǺ 2sm/5.1قʗار وتʴارعʕ الʦȜʴن  مʥ بʗأت إذا.تʃɾʦ نقʯʠي بm400 ʥʻ مʴافة حافلة تقʠع  الى سʙعʯها تʶل حʯى  ʸǺقʗار وتʴارعʕ الʦȜʴن  مʥ بʗأت إذاتʃɾʦ نقʯʠي بʥʻ  مʴافة حافلة تقʠع
sm/9 ʗعȁو ʣت ذلʙʸʯاس ʛعة بʹفʙʴة الʙʯلف ʥم ʥمʚال ʥوم ʤأت ثʟاॺار تʗقʸǺ2sm/2 ف لؒيɿ0ت ʔʴأح ʥمʚالؒلي ال 

ȏʘه الʯقʙغʯافلة اسʲع الʠافة لقʴʸال ʥʻي بʯʠنق ʃɾʦʯال.

x

0=0v
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v=9 m/s
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Ȗابʴل الȜʵة في الʹʻʮاحل مʙأن هʹاك ثلاث م ʗʱافلة نʲخلال رحلة ال: 
 )I:(الʙʸحلة الأولى

s m/9 = fv; 2sm/1.5 a= +; 0 = 0v
s6 a= )/0v-f v=(Iat                          t+0v=fv

 
خلال هʘا الʚمʥ تʦؒن الʲافلة قʠعʕ مʴافة

m27 a= 2)/20v-f 2v=(Ix
)II:(الʙʸحلة الʰالʰة

2sm/2 -a= ; 0 =fvs ; m/9 = 0v
s4.5 a= )/0v-fv=(IIIt

خلال هʘا الʚمʥ تʦؒن الʲافلة قʠعʕ مʴافة
m20.25 a= 2)/20v-f  2v=(IIIx

)II(وȁʹاء علॻة تʦؒن الʲافلة قʗ قʠعʕ مʴافة في الʙʸحلة الʰانॻة 
m352.75 )= IIIx+Ix(-400 = IIx

فإن) II(فى الʙʸحلة الʰانॻة  a=0و حʖʻ أن 
s39.2 = 0v/IIx=IItIIt0v=IIx

الʚمʥ الؒلي للʙحلة
s50 = IIIt+IIt+ItT=
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40 m

(a) 50 m > 40 m
(b) 14.26

  الاختبار الفصلي 
1444الفصل الدراسي الأول من العام الجامعي 

دعائنا لكم 
بالتوفيق والنجاح


