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1. The cle aranc e between a pin and the col lar arou nd it is impor tant for the reliable operation of a dis c drive for personal
co mputers. Speci fi cation s call for the pin to hav e ex ter nal diameter 0.525 cm and the col lar to hav e in ter nal diameter
0. 526 cm; the cle aranc e will then be 0.001 cm. In practic e, bot h diameters var y fr om par t to par t in d ependently of each
ot he r. The ext e rnal diameter, E, of the pin can be model led by a N(0. 525, 0.0003) dist rib u tio n and the col lar int e rnal diam-
et e r, I, can be model led by a N(0. 526, 0.000 4) dist rib u tio n.

(a) Exp lain briefly why it is rea son able to model the two diameters as bei ng pr obabi lis tically indep enden t.

(b) Fin d the probability the pin wil l not fit insid e the col lar.
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(a) The pin and the col lar are alm o st cer tainly manufacture d in sep arate processes, pos sib ly by
different companies in different location s. There is thu s no obvious way in whi c h the dia m eter
of a pin can influe n ce that of a col lar, and vi ce ver sa; henc e, it is re asonable to assume that
the two diameters can rea son asbly be model led as bei ng probabilis ti c a l ly independent.

(b) Let the random variable E repre sent pin ext e rnal diameter (in cm) ,

and the random variable I repre sent col lar int e rnal diameter (in cm) ;

the que s tion directs us to use the model s : E ∼ N(0. 525, 0.0003),

I ∼ N(0. 526, 0.000 4).

A pin wil l not fit insid e a col lar when E > I or E − I > 0.

Fo r the random variable E −I, we can use the model: E −I ∼ N(−0.001, 0.0005);

[w hen dealing wit h the di ffere nce of two independent nor mal random variable s , the distribution rema ins nor mal,
the me an is the differenc e of the two indivi d ual means, and
the st andard dev iat ion is the squ are root of the sum of the squ are s of the two indivi d ual standard dev iation s].

Then: Pr(E − I > 0) = Pr[N(−0.001, 0.0005) > 0]

= Pr[N(0, 1) > 0 − (−0. 001

0. 0005
] (st andardizing)

= Pr[N(0, 1) > 2]

= 0.0228 −∼ 2. 3%;

i.e., the probability the pin wil l not fit insid e the col lar is about 2.3%.
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