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One cuddly pair. [5 marks]
Four cats—Mochi, Nori, Pip, and Bean—sit on different cushions in HE & it}
a straight row of ten cushions. Exactly one pair of cats sits on jen]en]as]an]an]ans]an]as an]an)
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neighbouring cushions.

. . . One possible arrangement
How many seating arrangements are possible? Explain your count. P &

Swapping two cats counts as a different arrangement. You may leave
your answer in terms of binomial coefficients and factorials.

Hint: Treat the adjacent pair as a single block.

Solution. The adjacent pair forms one block, and the other two cats form two single-cat blocks. These three
blocks must be separated by empty cushions; otherwise there would be another adjacent pair.

There are six empty cushions. In their left-to-right order they give seven gaps, including the two ends. Choose
three gaps for the three blocks, then choose which of those gaps contains two cats. Finally, assign the four
distinct cats to the four occupied positions in left-to-right order. The number of arrangements is

<;>-3-4!:35~3-24:2520.

Each arrangement is counted once: removing the cats recovers its three occupied gaps, the unique double gap,
and the cats’ order.



