Poker – Assuming that it is a 5-card poker hand.

Pair  - 2 cards with matching denominations with 3 unmatched cards.

           
First choose the denomination of the pair, then choose the 2 suits, and then 
choose the remaining 3 cards (which do not match the pair, and do not 
match among themselves)


=13*C(4,2)* C(12,3)*4^3 = 1,098,240


Two Pair – 2 different matching pairs, and a 5th unmatched denomination.


First choose the 2 denominations for the pairs (order won't matter), Then 
choose the two suits in the pairs, and then choose the 5th unmatched card.


= C(13,2)*C(4,2)*C(4,2)*44 = 123,552

Three of a Kind – 3 cards with matching denominations, then 2 unmatched cards


First choose the denomination for the 3 of a kind, then choose the three suits.  
Then choose the remaining 2 cards (which do not match the 3 of a kind, and 
do not match among themselves)


=13*C(4,3)*C(12,2)*4^2 = 54,912

Straight  - 5 cards in numerical order.  Any suits allowed  ***


First choose the straight (There are 10 possible straights -  if you allow 
A-5).  Then choose the suit of each of the cards.


= 10*4^5 = 10,240 straights


*** really should subtract straight flushes (40 – see below).  So there are 


10,200 possible straights

Flush  -  5 cards all with the same suit.  ***


First choose the suit, then choose 5 cards from the suit.


= 4 * C(13,5) = 5,148


*** really should subtract straight flushes (40 – see below.  So there are 
5,108 possible flush hands

Full House – 3 of a kind with 2 of a kind


      First choose the denomination of the 3 of a kind and choose the 3 
suits.  Then choose the denomination of the 2 of a kind and choose the 2 
suits.


=13*C(4,3)*12*C(4,2) = 3,744 possible full houses.

Four of a Kind  -  Four cards with matching denominations and a 5th unmatched card.


         First choose the denomination of the 4 of a kind and choose all 4 suits.  
  Then choose the 5th card.


=13*C(4,4)*C(48,1)= 624 Four of a kind

Straight Flush - 5 cards in numerical order with all of the cards the same suit.  ***


   First choose the straight, then choose the suit.


= 10*4 = 40


*** really should subtract the royal flushes (4 – see below).  So there are 36 
possible straight flushes.

Royal Flush -  A straight of 10-A, with all of the cards the same suit


Just choose the suit.

                    = 4

To figure out the probabilities of any of these hands, divide by the total number of possible poker hands, C(52,5) = 2,598,960

Hand
Probabilities

One pair
0.4226

Two pair
0.0475

Three of a kind
0.0211

Straight
0.0039

Flush
0.0020

Full House
0.0014

Four of a kind
0.0002

Straight Flush
0.00001

Royal Flush
0.000002

