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Projectile motion in two dimensions: 
 
A steel ball is released from rest at the top of a curved track (point 𝑨). The steel ball is projected horizontally with an initial 
velocity 𝒗𝟎 at the bottom of the curved track (point 𝑩). The steel ball falls down because of the gravitational acceleration 
𝒈. Neglecting the effect of air resistance throughout the motion, the path of a projectile is always a parabola given by 𝒀 =

− 𝟏
𝟒𝒉

𝑿𝟐 where 𝒉 is the vertical distance between the points 𝑨 and 𝑩. Positions 𝑿 and positions 𝒀 of the steel ball set in 

projectile motion are tabulated below. 

𝑿	(𝒎) 𝟎. 𝟎𝟎 𝟎. 𝟏𝟖𝟓 𝟎. 𝟐𝟓𝟑 𝟎. 𝟑𝟎𝟐 𝟎. 𝟑𝟔𝟓 

𝒀	(𝒎) 𝟎. 𝟎𝟎 −𝟎. 𝟏𝟓𝟎 −𝟎. 𝟑𝟎𝟎 −𝟎. 𝟒𝟓𝟎 −𝟎. 𝟔𝟎𝟎 

𝒙 = 𝑿𝟐	(𝒎𝟐) 0.00 0.0342 0.0640 0.0912 0.133 

 

The least square line is given as 𝑦 = −4.61	𝑥 + 0.019 

a) Find the slope and the y-intercept with units. (2 Points) 

• 𝒔𝒍𝒐𝒑𝒆 =-4.61 

• 𝒚 − 𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕 =0.019 

b) Using the equation 𝒀 = − 𝟏
𝟒𝒉

𝑿𝟐 to find the experimental value of 𝒉 in 𝒎. (2 Points)  

• 𝒉𝒆𝒙𝒑 =   − 𝟏
𝟒𝒉
= −𝟒. 𝟔𝟏	 ⟹ 𝒉𝒆𝒙𝒑 =

𝟏
𝟒×𝟒.𝟔𝟏

= 𝟎. 𝟎𝟓𝟒	𝒎 = 𝟓. 𝟒	𝒄𝒎 

c) If the real value of 𝒉 is 𝟓	𝒄𝒎, find the percentage error of this experiment. (1 Point) 

• %𝒆𝒓𝒓𝒐𝒓 = |OPO.Q|
O

= 0.08 = 8% 

d) Plot the experimental data given in the table on the graph paper given on the next page (2 Points) 

e) Plot the least square line into the graph paper on the next page (2 Points) 

 
f) What is the acceleration of the steel ball at the landing point (1 Point) 

•  𝒂 = 	𝑎 = 	𝑔 = -𝑔	𝚥 

 


