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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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From (1),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)
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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

90 1000
3 5 10

3600ov v at  m/s


     

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=403600-10000=134000 m
Distant=403600+10000=154000 m
Total time=3600+5060+2060=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
222 22
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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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اج ة ت رج  إلى ائ ى  له وم ن  م تقلع ح ا ، ال ن  ل ها ت ع ما س ك ع لاتها ت اج  يه الأرض ع ة ت 20 إلى ائ s رج 400 له وم m ى ن  م تقلع ح ا ، ال ن  ل ها ت ع ما س ك ع لاتها ت   يه الأرض ع
(a) 20 m/s (b) 32 m/s (c) 40 m/s (d) 80 m/s

EXAMPLES

ع افة حافلة تق ي ب  م أت إذات نق ن  م ب ارع ال ار وت ى  ق ل ح ها ت ع ع  الى س افة حافلة تق ي ب m400 م أت إذا.ت نق ن  م ب ارع ال ار وت ى 2sm/5.1 ق ل ح ها ت ع   الى س
sm/9 ع ت ذل و ف اس عة ب ة ال م م لف أت ث وم ال ا ار ت ي 2sm/2ق ف ل م أح 0ت لي ال  ال
ه ال ق غ افلة اس ع ال افة لق ي ب ال .ال نق

x

0=0v
2sm/1.5 a=+

v=9 m/s
a=0

v=9 m/s
2sm/2 -a=

I II III
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اب ل ال ة في ال احل م اك ثلاث م افلة ن أن ه  :خلال رحلة ال
حلة الأولى  )I:(ال

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

 
افة ع م افلة ق ن ال م ت ا ال خلال ه

m27 a= 2)/20v-f 2v=(Ix
ة ال حلة ال )II:(ال

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

افة ع م افلة ق ن ال م ت ا ال خلال ه
m20.25 a= 2)/20v-f  2v=(IIIx

ة  ان حلة ال افة في ال ع م افلة ق ق ن ال ة ت اء عل )II(و
m352.75 )= IIIx+Ix(-400 = IIx

ة  a=0و ح أن  ان حلة ال فإن) II(فى ال
s39.2 = 0v/IIx=IItIIt0v=IIx

حلة لي لل م ال ال
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


