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Data Sheet:  

𝑇1 = (68 ± 2) 𝐶𝑜 

𝑇2 = (38 ± 2) 𝐶𝑜 

𝑀 = (985 ± 5) 𝑔 

𝑇ℎ𝑖𝑐𝑘𝑛𝑒𝑠𝑠 (𝑑) = (3.89 ± 0.01) × 10−3 𝑚 

𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟(𝐷) = (0.115 ± 0.001) 𝑚  

 

𝑻𝒆𝒎𝒑𝒆𝒓𝒂𝒕𝒖𝒓𝒆 (𝑪𝒐) 𝒕𝒊𝒎𝒆 (𝒔) 
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Calculations:  

From the (Temperature vs. Time) graph, we found 
𝑑𝑇

𝑑𝑡
= 6.2 × 10−3 𝐶𝑜/𝑠 

𝐾 =

4𝑀𝐶𝑑 (
𝑑𝑇
𝑑𝑡

)
𝑇2

𝜋𝐷2(𝑇2 − 𝑇1)
 

𝐾 =
4 × 985(𝒈) × 0.092 (

𝒄𝒂𝒍
𝒈. 𝑪𝒐) × 3.89 × 10−3(𝒎) × 6.2 × 10−3(𝑪𝒐/𝒔)

𝜋(0.115)2(𝒎𝟐)(68 − 38)(𝑲)
 

𝐾 ≈ 0.007 
𝑐𝑎𝑙

𝑚. 𝐾. 𝑠
→ 0.007 × 4.184 = 0.03 

𝑤𝑎𝑡𝑡

𝑚. 𝐾
 

𝛥𝐾

𝐾
=

𝛥𝑀

𝑀
+

𝛥𝑑

𝑑
+

𝛥 (
𝑑𝑇
𝑑𝑡

)

𝑑𝑇
𝑑𝑡

+
2𝛥𝐷

𝐷
+

𝛥(𝑇2 − 𝑇1)

𝑇2 − 𝑇1
 

𝛥 (
𝑑𝑇

𝑑𝑡
) =

𝛥𝑠𝑙𝑜𝑝𝑒

𝑠𝑙𝑜𝑝𝑒
=

𝛥𝑇

𝑇𝑎𝑣𝑔
+

𝛥𝑡

𝑡𝑎𝑣𝑔
=

2

41
+

1

1597
= 0.05 

𝛥𝐾

0.007
=

5

985
+

0.01

3.89
+ 0.05 + 2 ×

0.001

0.115
+

4

68 − 38
 

𝛥𝐾 = 0.0015
𝑐𝑎𝑙

𝑚. 𝐾. 𝑠
 

 

𝑲 = (𝟎. 𝟎𝟎𝟕 ± 𝟎. 𝟎𝟎𝟏𝟓)
𝒄𝒂𝒍

𝒎. 𝑲. 𝒔
 

 

----------------------------------------------------------- 
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Result & Conclusion: 

 

𝑲 = (𝟎. 𝟎𝟎𝟕 ± 𝟎. 𝟎𝟎𝟏𝟓)
𝒄𝒂𝒍

𝒎. 𝑲. 𝒔
 

 

 

The theoretical value of the thermal conductivity “𝐾” for ebonite is 

0.043
𝑐𝑎𝑙

𝑚.𝐾.𝑠
         

𝐷𝑖𝑠𝑐𝑟𝑒𝑝𝑎𝑛𝑐𝑦 = |𝐾𝑡ℎ𝑒𝑜 − 𝐾𝑒𝑥𝑝| = |0.043 − 0.007| = 0.036
𝑐𝑎𝑙

𝑚. 𝐾. 𝑠
 

2 × 𝛥𝐾 >? 𝐷 

2 × 0.0015 >? 0.036 

0.003 < 0.036 

Thus, our obtained value is not acceptable.  

          The unaccepted value is due to many reasons. The steady state might 

had a random error if there was a problem with the apparatus. There is 

obviously random errors in measuring the time in the cooling process. Also, 

we calculated the diameter by measuring the circumference of the ebonite 

plate and diving by π which was not precise. After all, the room temperature 

and the pressure affect the experiment significantly. I believe it would have 

given better results in cooler environments. 
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GRAPH 

 

 

 

 

 

 

  

 

 

 

 

 

  Slope y-intercept 

  -0.004711655 48.52333469 

error 0.000457696 0.972174108 
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