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STA 312 12023 Quiz 1

Let the random variable X have an exponential distribution (see formula sheet on reverse),
and let Y = a X, where the constant a > 0. Derive the probability density function of Y.
Show your work. Do not forget to indicate where the density is non-zero.
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STA 31223 Formulas

Distribution | Density or probability mass function | Expected value | Variance
Bernoulli() p(x) =601 —0)1=% for z = 0,1 0 6(1 —0)
Binomial(n,8) | p(k) = (})0*(1 —0)"* for k=0,1,...,n no nd(1 —0)
Geometric(d) | p(k) = (1 —0) 10 for k=1,2,... 1/6 (1—6)/6?
Poisson(\) p(k) = 6_;—,)‘]‘ for k=0,1,... A A
Exponential()\) | f(z) = e ™ for x > 0 /A 1/)2
Gamma(a, \) | f(z) = F’\(Z)e_)‘x 1 for x>0 a/A a/A\?
Normal(u, 0?) | f(z) = a\/lﬂ exp — {%} 1 o?
Chi-squared(v) | f(z) = 2%;(%)6’% zz tforx >0 v 2v

E(X) ™ S, wpae) or [Z o fule)dr  E(9(X)) = X, 9(x) po(a) or [ g(a) fule) da

Var(X) < E((X — ) Var(X) = B(X?) - [B(X)?

If X ~ N(u,0?), then 2£ ~ N(0,1). If Z ~ N(0,1), then Z% ~ x2(1).
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