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4. The 11 letters of the word ‘ENGINEERING’ are arrange d in equiprobable (‘r andom’) order. Fin d :

(a) the number of dist inguish a ble ar rangements;

(b) the probability the letters spell ‘ENGINEERING’;

(c ) the probability the arrangement begin s and ends wit h the same le tter;

(d) the probability the G’s are not besi de each other.

MARKS

8

(2, 1, 3, 2)

(a) We regard the letters of ‘ENGINEERING’ as a col lectio n of 11 items of whi c h there are
two pairs the same (the G’s and the I’s ) and two groups of three (the E’s and the N’s );

henc e, the number of dist inguish a ble ar rangements is: 11 !
2! 2! 3!3!

= 277,200.

(b) Only one of the distinguis hable arrangements spells ‘ENGINEERING,’ so the probability is:

1
277,200 −∼ 0.000 000 3608.

(c ) We con sid er fo ur ca s es, of whi c h two (st arting and ending wit h G or I) are the sa m e,
and sim ilarly for thos e st arting wit h E or N, and then cou nt the number of per mutation s
of the rem ain ing 9 letters, as in (a) .

9!/2! 2! 3! + 9!/2! 2! 3! + 9!/2! 3!3! + 9!/2! 3!3!
277,200

= 8

55 −∼ 0.14 55.

(d) Consid er the G’s as a si ngl e it em, and then cou nt the
10 items as in (a) , wo rking via the co mplem ent. 1 − 10 !/2! 3!3!

277,200
= 9

11 −∼ 0.8182.
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