Exercise walk-through

8.2

Continuous random variables
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Statistics 2

Check yourself

Check yourself

State distribution assumptions in context; solve moment pairs; scale Poisson rates;
normalise piecewise densities; medians, modes and skewness; uniform facts both
directions; census versus sample; statistics; small sampling distributions; one- and
two-tailed tests with critical regions and actual levels; continuity-corrected normal

thresholds.
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Exercises 2.1:2.3

2.1 f(x) = kz? on [0, 2]. Find k, F(X) and Var(X).

2.2 For the same variable, find the median.

2.3 f(xz) =2 on [0,3]. Find P(X > 1) and E(X).
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Exercises 2.1:2.3

2.1 f(x) = kz? on [0, 2]. Find k, F(X) and Var(X). 4]
2.1 f katde =5 =1givesk = 3. B(X) =2 02 ?dr = 2(4) = 3; BE(X?) = %f02x4dx =
R OW (ol

2.2 For the same variable, find the median. 2]

3 3

22 F(m)=2-2 =2 =L m3 =4 som =159 (3s.L).

2.3 f(zr) =% on [0,3]. Find P(X > 1) and E(X). 3]
23 Fz)=2: P(X>1)=1-1=% B(X)=2 [ 22dr = 2(9) = 2.
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Exercise 3.1

3.1 (Edexcel IAL WSTO02 June 2025 1, condensed.) The continuous random variable
X has cumulative distribution function F'(z) = k(62? — z*) for 0 < z < 1 (0 below, 1
above). Given also that E(X) = 0.64: (a) show that k = %; (b) find P(X > 0.6); (c)
show that the median m satisfies 2m* — 12m? + 5 = 0 and hence find m; (d) find, using
calculus, the mode of X; (e) state, with a reason, the skewness of X. [11]
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Exercise 3.1

3.1 (Edexcel IAL WSTO02 June 2025 1, condensed.) The continuous random variable
X has cumulative distribution function F'(z) = k(62? — z*) for 0 < z < 1 (0 below, 1
above). Given also that E(X) = 0.64: (a) show that k = %; (b) find P(X > 0.6); (c)
show that the median m satisfies 2m* — 12m? + 5 = 0 and hence find m; (d) find, using
calculus, the mode of X; (e) state, with a reason, the skewness of X. [11]

3.1 (a) F(1) = k(6—1) =5k =1,s0 k = + v. (b) F(0.6) 036 ~0.6* _ 20804 _
0.40608, so P(X > 0.6) = 0.50392 (awrt 0.504). (c) F(m) = L 6m? —m" = 2, ie.
2m* —12m? + 5 = 0 v. Solving, m? = 2Z=VIMA0 _ 3 V26 _ (4505 50 m = 0.671
(the root inside [0, 1]). (d) f(z) = F'(z) = 120402 Aol fi(a) = 1122 — 0 gives v = £1 -
only z = 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.

N | — ”
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Exercise 3.2

3.2 (Original.) f(x) = kx*(1 —z) on [0,1]. (a) Show that k = 12. (b) Find E(X) and
Var(X). (c¢) Find the mode of X. (6]
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Exercise 3.2

3.2 (Original.) f(x) = kx*(1 —z) on [0,1]. (a) Show that k = 12. (b) Find E(X) and
Var(X). (c¢) Find the mode of X. (6]

1fx 1—332dx—l1—i1:1i so k = 2\g (B)E(i}():mfol(x?’—x;)dx:
<——g)=‘ (X)—u(g—g): =5 — 55 = 55 () f(z) =12(2* — 27);
f'(x) =12(2z — 32%) = 0 gives © = 2 (and z = 0, an endpoint): the mode is 2.

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.



