A spring constant changes uniformly between 500 N/m and 550 N/m.
(1) Find the PDF and CDF of the spring constant.
(2) What is the probability that the spring constant is greater than 540 N/m?

(3) If the spring is stretched by 1 cm, what is the probability that the spring force is smaller
than 5.3 N?

Solution

(1) Let X be the spring constant, a = 500, and b = 550. The PDF of the spring constant
IS
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where 500 < x < 550.

The CDF of the spring constant is

F(x) =£;mf(x)dx=fclxb

where 500 < x < 550.
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(2) The probability that the spring constant is greater than 540 N/m is calculated by
540 — 500
Pr(X >540) =1—-Pr(X <540)=1- F(540) =1 %5 =
(3) If the spring is stretched by 1 cm, the spring force is equal to F; = 0.01X. The
probability that the spring force is smaller than 5.3 N is
530 — 500 06

Pr(Fs < 5.3) = Pr(0.01X < 5.3) = Pr(X < 530) = F(530) = 0



