Solutions

2.1 f02 katde =5 = 1gives k = 2. E(X) = %fog e =3(4) =3, B(X?) =3 02 2tdr =
.2 -2 Var(X)=2 -

29 _ 3
5 57 5 4 20
22F(m):§-%3:%3:%:m3:4,som:1.59(3s.f.).
23 F(z)=2: P(X>1)=1-1=8 B(X)=2 [ a2dx=2(9) =2.

3.1 (a) F(l) —k(6-1) =5k =1,% k=1 . (b) F(0.6) = 903006 _ 20801 _
0.40608, so P(X > 0.6) = 0.59392 (awrt 0.594). (c) F(m) = 3: 6m? —m* = 2, ie.
2m* —12m® +5 = 0 v. Solving, m? = 20 _ 3 V26 _ (4505, so m = 0.671
(the root inside [0, 1]). (d) f(x) = F'(z) = 12”” 2% () = % =0 gives v = £1
only x = 1 lies in the support (where f(1) = £ > 0) so the mode is 1. (e) mean 0.64 <
median 0.671 < mode 1: negative skew.

3.2 (a) fol 2?1 —a)de =1 -1 =1L sok=12v. (b) B(X) =12 [ (z® — 2)dz =
120}~ §)'= % BQX) = 130 = ) = & Var(X) = 2= & = & () J(2) = 12(a” - o)
f(z) = 12(2x —32%) = 0 gives # = 2 (and z = 0, an endpoint): the mode is 3.

Local review guidance: normalisation over the correct limits; quartic medians solved for
the root INSIDE the support; modes rejected outside the support. This is authored

classroom guidance.
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