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STEP/Probability Q1 (12/6/23) 

 

Three numbers are chosen at random from the integers 1 to 𝑛 

(without replacement). What is the probability that the highest 

number chosen is 𝑘?  (where 3 ≤ 𝑘 ≤ 𝑛) 
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Solution 

Method 1 

Required prob. = 

Prob(1st number chosen is 𝑘) 

×Prob(2nd number chosen is smaller than 𝑘) 

×Prob(3rd number chosen is smaller than 𝑘) 

+Prob(1st number chosen is smaller than 𝑘) 

×Prob(2nd number chosen is 𝑘) 

×Prob(3rd number chosen is smaller than 𝑘) 

+Prob(1st number chosen is smaller than 𝑘) 

×Prob(2nd number chosen is smaller than 𝑘) 

×Prob(3rd number chosen is 𝑘) 

=
1

𝑛
×

𝑘−1

𝑛−1
×

𝑘−2

𝑛−2
+

𝑘−1

𝑛
×

1

𝑛−1
×

𝑘−2

𝑛−2
+

𝑘−1

𝑛
×

𝑘−2

𝑛−1
×

1

𝑛−2
  

=
3(𝑘−1)(𝑘−2)

𝑛(𝑛−1)(𝑛−2)
  

Method 2 

Required prob.  

=
𝑛𝑜.  𝑜𝑓 𝑤𝑎𝑦𝑠 𝑜𝑓 𝑐ℎ𝑜𝑜𝑠𝑖𝑛𝑔 3 𝑛𝑢𝑚𝑏𝑒𝑟𝑠, 𝑤𝑖𝑡ℎ 𝑘 𝑏𝑒𝑖𝑛𝑔 𝑡ℎ𝑒 ℎ𝑖𝑔ℎ𝑒𝑠𝑡

𝑛𝑜.  𝑜𝑓 𝑤𝑎𝑦𝑠 𝑜𝑓 𝑐ℎ𝑜𝑜𝑠𝑖𝑛𝑔 3 𝑛𝑢𝑚𝑏𝑒𝑟𝑠
 

=
(

𝑘−1
2

)

(
𝑛
3

)
=

(
(𝑘−1)(𝑘−2)

2!
)

(
𝑛(𝑛−1)(𝑛−2)

3!
)

=
3(𝑘−1)(𝑘−2)

𝑛(𝑛−1)(𝑛−2)
  

 

 


