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6. The mesh size s of a gil l net is the minimu m diameter of fish whi c h can be cau ght in the net. For a par ticular specie s , fis h
diameters can be model led by a N(8, 2) dist rib u tio n fo r on e-year-ol d fis h, by a N(10 , 2) dist rib u tio n fo r two -ye ar-ol d fis h,
and by a N(12, 2) dist rib u tio n fo r thre e-year-ol d fis h.

(a) What shoul d be the value of s to catch 90% of three -ye ar- old fish?

(b) What pro por tio n of one-ye ar-ol d fis h will be cau ght wit h the mesh size fou nd in (a) ?

MARKS

8

(4, 4)

(a) Let the random variable D3 repre sent the diameter (in centim etres)
of an equ iprobably(‘ randomly’)-selected thre e-year-ol d fis h;

we use the model: D3 ∼ N(12, 2).

We want: Pr(D3 > s) = 0.90,

i.e., Pr(D3 − µ
σ > s −12

2
) = 0.90 (st andardizing),

i.e., Pr[N(0, 1) > s −12
2

] = 0.90

. .. s −12
2

= −1. 281 552 so that: s = 9.4369 −∼ 9.44 cm;

i.e., the mesh size s sh oul d be set at about 9.44 cm
to catch 90% of three -ye ar-ol d fis h.

(b) Let the random variable D1 repre sent the diameter (in centim etres)
of an equ iprobably(‘ randomly’)-selected one -ye ar-ol d fis h;

we use the model: D1 ∼ N(8, 2).

We want: Pr(D1 > 9.4369) = Pr[N(8, 2) > 9.4369]

= Pr[N(0, 1) > 9. 4369 − 8
2

] (st andardizing)

= Pr[N(0, 1) > 0.71845]

= 1 − 0.763 759 = 0.236 241;

i.e., about 23.6% of one -ye ar-ol d fis h will be cau ght in a net
with mesh size s −∼ 9.44 cm.

Va lue of s

Propor tio n

9.44 cm

23.6%

(a)

(b)

N(0, 1)
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