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[1] Which of the following objects can't be accelerating? 

(a) An object moving with a constant speed;  

(b) An object moving with a constant velocity;  

(c) An object moving along a curve. 

 

[2] Consider the following controls in an automobile: gas pedal, 

brake, steering wheel. The controls in this list that cause an 

acceleration of the car are  

(a) all three controls,  

(b) the gas pedal and the brake, 

(c) only the brake,  

(d) only the gas pedal. 
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A ball is projected horizontally with a velocity vo of magnitude 5m/s.  Find its 
position and velocity after 0.25s 

Solution 

The initial angle is 0.  The initial vertical velocity component is therefore 0.   

The horizontal velocity component equals the initial velocity and is constant. 

x = vo t = 5  0.25 = 1.25 m 

y = - 1/2 g t2 = -0.306 m 

The distance of the projectile is given by 

The component of velocity are 

vx = vo = 5 m/s 

vy = -g t = -2.45 m/s2 

The resultant velocity is given by 

 

The angle  is given by 
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Example 1 

myxr 29.122 

smvvv yx /57.522 

𝜃 = 𝑡𝑎𝑛−1
−2.45

5
= −26.1𝑜 
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A particle moves in the xy plane, starting from the origin at t = 0 

with an initial velocity having an x component of 20 m/s and a y 

component of -15 m/s. The particle experiences an acceleration 

in the x direction, given by ax = 4.0 m/s2. 

 

(A) Determine the total velocity vector at any time. 

(B) Calculate the velocity and speed of the particle at t = 5.0 s 

and the angle the velocity vector makes with the x axis. 
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Example 2 

vxi = 20 m/s, vyi = -15 m/s, ax = 4.0 m/s2, and ay = 0. 
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Solution (A) 

𝒗 = 𝒗𝒐 + 𝒂𝒕 

𝒗 = 𝒗𝒙𝒐 + 𝒂𝒙𝒕 𝒊 + 𝒗𝒚𝒐 + 𝒂𝒚𝒕 𝒋 

𝒗 = 𝟐𝟎 + 𝟒. 𝟎𝒕 𝒊 + −𝟏𝟓 + 𝟎𝒕 𝒋 

𝒗 = 𝟐𝟎 + 𝟒. 𝟎𝒕 𝒊 − 𝟏𝟓𝒋 

Notice that the x component of velocity increases in time while the y 

component remains constant 

 الجسم ان االبتدائية السرعة مركبات من نالحظ

 تتأثر للسرعة X المركبة ان بحيث بعدين في يتحرك

 ان حين في الزمن، مع تزداد فهي ولذلك ثابتة بعجلة

 في عجلة وجود لعدم الزمن مع ثابتة تبقى Y المركبة

   .االتجاه هذا

 مع يزداد السرعة متجه ان الموضح الشكل من نالحظ

 .الزمن
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The negative sign for the angle  indicates that the velocity vector 

is directed at an angle of 21° below the positive x axis. 
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Solution (B) 

𝒗 = 𝟐𝟎 + 𝟒. 𝟎𝒕 𝒊 − 𝟏𝟓𝒋 

𝒗 = 𝟐𝟎 + 𝟒. 𝟎 × 𝟓. 𝟎 𝒊 − 𝟏𝟓𝒋 = (𝟒𝟎𝒊 − 𝟏𝟓𝒋) 𝐦/𝐬 

𝜃 = 𝑡𝑎𝑛−1
−15

40
= −21𝑜 

𝑣 = 𝑣𝑥
2 + 𝑣𝑦

2 = (40)2+(−15)2= 43 𝑚/𝑠 

 :ثواني نعوض في المعادلة 5اليجاد متجه سرعة الجسم بعد مرور 

 :ثواني 5اليجاد مقدار واتجاه سرعة الجسم بعد مرور 

1. At t=0, a particle moving in the xy plane with constant acceleration 
has a velocity of vo=3i - 2j at the origin.  At t=3s, its velocity is v=9i+7j.  
Find (a) the acceleration of the particle and (b) its coordinates at any 
time t. 

2. The position vector of a particles varies in time according to the 
expressions r=(3i-6t2j) m.  (a) Find expressions for the velocity and 
acceleration as a function of time. (b) Determine the particle’s 
position and velocity at t=1s. 

3. A particle initially located at the origin has an acceleration of a = 3j 
m/s2 and an initial velocity of v = 5i m/s. Find (a) the vector position 
and velocity at any time t and (b) the coordinates and speed of the 
particle at t = 2 s. 

4. A fish swimming horizontally has velocity v = (4i + j) m/s at a point in 
the ocean whose distance from a certain rock is r = (10i - 4j) m. After 
swimming with constant acceleration for 20.0 s, its velocity is v = (20i - 
5j) m/s. (a) what are the components of the acceleration? (b) what is 
the direction of the acceleration with respect to unit vector i? (c) 
where is the fish at t = 25 s and in what direction is it moving? 
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Problems to be solved by yourself 
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 المحاضرع القادمة 

Projectile motion 




