
Answer on question 38667 – Math – Combinatorics 

What is the digit at the tens place of (2183)^2156. 

Solution 

We will use the following binomial formula 

(𝑎 + 𝑏)𝑛 = ∑ (
𝑛
𝑘

) 𝑥𝑛−𝑘𝑦𝑘

𝑛
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. 

We have 

(21 ∗ 100 + 83)2156 = ∑ (
2156

𝑘
) (21 ∗ 100)2156−𝑘83𝑘
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= ∑ (
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𝑘
) 212156−𝑘83𝑘1002156−𝑘

2156

𝑘=0

 

Only last addend affects on the digit at the tens place. This addend is 

(
2156
2156

) 212156−21568321561002156−2156 = 832156. 

Let us consider the last two digits of different powers of 83. 

831 = 83       832 =. .89       833 =. .87       834 =. .21      835 =. .43  

836 =. .69      837 =. .27      838 =. .41      839 =. .03      8310 =. .49  

8311 =. .67      8312 =. .61      8313 =. .63      8314 =. .29      8315 =. .07  

8316 =. .81      8317 =. .23      8318 =. .09      8319 =. .47      8320 =. .01  

8321 =. .83    …  

On the 21th step we can see a pattern.  So, we have 20 different variances of the last two digits. 

2156 = 107 ∗ 20 + 16 

Therefore, 21832140 =. . .01 and 21832156 = ⋯ 81 (on the 16th step) 

Answer: 8. 
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