
Question: How does having one of the masses of a modified 

Atwood’s machine be on an inclined plane affect the 

acceleration of the carts?  

Hypothesis:  The relationship between g sin(theta) and 

acceleration will be linear. The slope of the 

graph of acceleration vs. G * sin(theta) will 

be m2 divided by total mass. 

 

(fig. 1: Modified Atwood’s Machine) 

Strategy:  

• As shown in fig. 1 above, we will have a rope between the 

two carts, with one cart staying on a horizontal plane, 

while the other is on an inclined plane. 

• We can calculate theta using Trigonometry, and measure 

acceleration using the Vernier Graphical Analysis tool. 

• Our IV, or Independent Variable, will be theta (or g * 

sin(theta)), since we can change theta ourselves. 

• Our DV, or Dependent Variable, was acceleration, since 

that is what we are measuring. 

• We wanted to run three different tests per each theta, 

and then plot the averages of the results. 

• Once we had the averages, we could make a plot in Excel 

and find the line of best fit, which we then compared to 

m2/(m1 + m2). 

• One can reach m2/(m1 + m2) with the equations 

presented below. 

𝐹𝑛𝑒𝑡 = 𝑚1 ∗ 𝑎 = 𝑇, 𝐹𝑛𝑒𝑡 = 𝑚2 ∗ 𝑎 = 𝑚2 ∗ 𝑔𝑠𝑖𝑛(𝜃) − 𝑇 

𝑚2 ∗ 𝑎 = 𝑚2 ∗ 𝑔𝑠𝑖𝑛(𝜃) − 𝑚1 ∗ 𝑎 

𝑎 ∗ (𝑚1 +𝑚2) = 𝑚2 ∗ 𝑔𝑠𝑖𝑛(𝜃) 

𝑎

𝑔𝑠𝑖𝑛(𝜃)
=

𝑚2

𝑚1+𝑚2
 

 

Data: 

 

 

(fig. 2: Observed and Calculated Data in Excel) 

As seen in fig. 2, we measured acceleration  

and calculated g * sin(theta) at four different  

angles. We calculated a/g*sin(theta) to represent the average  

slope per theta, but we graphed a vs. g*sin(theta) on its own 

to find the experimental slope. Other than that, all other values  

that we measured/calculated can be seen on the Excel sheet  

above. 

Analysis: 

Now that we had tested multiple different values of theta and  

received multiple different values of acceleration, we graphed 

an acceleration vs. g * sin(theta) graph.  

 

(fig. 3: Graph of acceleration vs. g * sin(theta)) 

As shown in the graph, we had an average slope of .2676,  

meaning our experimental value for m2/total mass was 

.2676. Compared with the theoretical value, which is 

roughly .273 and can be seen in fig. 2, we were quite close. 

In fact, our average percent error was calculated to 

be just under 2 percent, which is very good. This means that  

our original hypothesis was proven true. The reason for our 2% 

error may be due to air resistance, which would have reduced 

acceleration, thereby reducing a/g*sin(theta) and reducing  

our experimental slope (since .2676 is less than .273). 

 

Overall, our experiment was highly accurate, and we were able  

to correctly find that, with an inclined plane, the graph of  

acceleration vs. g * sin(theta) is linear with a slope of  

m2/(m1 + m2). 
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