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1. In a facto ry whi c h ma n ufacture s beam balanc es fr om components, each balanc e is assemb led by att aching a randomly-se-
le cted pan and pan -holde r to each end of the balanc e arm. The dist rib u tio n of pan weights in grams can be model led by a
N(50, √0. 0005) dist rib u tio n, and the model for the weights of the pan -holde rs is N(10, √0. 0003). A bala n ce is unaccep table
if the combin ed weights of the pan and pan -holde r on each sid e of the balanc e differ by more than 0.080 gm. What pro -
portio n of the balanc es ma n ufacture d in the facto ry wil l be unaccep table?
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This que s tion involves line ar combinat ions of probabilis ti c a l ly independent nor mally
dist rib u t e d random variable s.

Let the random variable P repre sent the weight (in grams) of a randomly-selected pan,

and the random variable H repre sent the weight (in grams) of a randomly-selected pan holde r;

We use the model s : P ∼ N(50, √0. 0005) and: H ∼ N(10, √0. 0003),

so that: P +H ∼ N(60, √0. 0008).

Then, for the differenc e in weight bet ween two sid e s of a balanc e:

D = (P1 +H1) − (P2 +H2) ∼ N(0, 0.04).

He n ce: Pr(−0.08 ≤ D ≤ 0.08)

= Pr[−2 ≤ N(0,1) ≤ 2] (s tandardizing)

= 2 × (0.97725 − 0. 5) = 0.95450; [fr om the N(0,1) table] ;

thus, the pro por tio n of unaccep table balanc es is:

1 − 0.95450 = 0.0 4550 −−∼ 4½%.

0.0455 –∼ 4½%

Propor tio n


