THE RECTANGULAR OR UNIFROM DISTRIBUTION

A continuous random variable X having a p.d.f, f(x) where;

1
f(X)= m,fOT‘ClSXSb

Where a and b are constants is said to follow a rectangular(uniform) distribution.

Note: aand b are parameters of the distribution

Hence X~R(a, b)
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Examples

1. If the continuous r.v X is such that X~R(3,6). Find;
(@) the p.d.fof X

(b) P(X>5)
Solution
1
@ fO) =63 P3=¥=6
0 elsewhere
1
~13 ;13<x<6
0 elsewhere
ftx),\

(b) P(X > 5) = f:%dx

l i/
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(6-5) . . L
= 3 3 5 6
1 P(X >5) = Area of shaded part
-3 1 1
= E.X'(6 - 5) = E
2. The continuous r.v X has a p.d.f, f(x) as shown in the diagram below;
YA
1 v=f{x)
Z _____ N [
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! :
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. | N
0 1 k - x
Find (a) the value of k
(b) P(25<X<3.2)
Solution
(a) Total area under the graph =1
sx(k—1) =1 k=5
3.2
1 1 X 3.2
(b) P(25<X<32)=-x(32—-25) OR P(25<X<32)= f “dx = H
4 s 4 4135
3.2-25
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EXPECTATION AND VARIANCE

3. The random variable X has a p.d.f given by;
1
f(x)={b—a forasx<b
0 elsewhere

2

. (b+a) : .
(a) Show that the mean is and the variance is

for this distribution

(b) Given that the mean equals 1 and the variance equals 4/3, find;
0] P(X <0)
1

(i)  The value of zsuchthat P(X > z+ o) = "

Solution

(a) Mean (Expectation), E(X) = fab x. f(x)dx
= fab X. (b—ia) dx
24b
sy
= (50)

1 X (b+a)(b—-a)
(b—a) 2

(b+a)

2
Variance, Var(X) = E(X?) — E2(X)

But E(x?) = [ x2.f()dx = [7x% (=) dx = L[

=m(b —Cl)(bz + ab +a2)

(b%+ab+a?)
3
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b2+ab+a2 b+a\2
Hence; Var(X) = ( +33 ta) ( :a)
_ (b*+ab+a®) (b*+2ab+a’

h 3 4

_ 4b? + 4ab + 4a®) — (3b” + 6ab + 3a?)
B 12

(b? — 2ab + a?)

12
_(b-a)?
12
(b) Mean, bﬂ:l ~bhb+a=2.......(0

2
Varlance( 1:) = S m-a?=16
~(b—a)=4......(2)

Adding (1)and (2);2b=6 —>b=3
Fromegn(l)a=2-3= -1

1

ff() =]+ —1sxs<3
0 elsewhere
() PX<0)=["tdx=3[x]° =3(0—-—-1)=7o0r0.25

- 1 4 2
(i) PX>z+o0)=, Buto=var(x —\/;_\/—5

Hence f23+ 2 G) dx=%
1, 1
a2 =g
ety <L :
4 V3 4 —>Z=2—ﬁ
’ <Z+\/§)_ -7 =0.8453
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EXERCISE
1. Ar.vtakes values k such that 0 < k < 5 and is rectangularly distributed in the interval.

Find the;
(a) mean and standard deviation of k
(b) P(k<3/k>1)
2. Arandom variable X has a probability density function (p.d.f) given by;

1
f)=| - insx<m

0 elsewhere.  Wherek=m—n

(m—n)?
12

a) Show that the variance of x is given by

b) In preparation of Club handover party at GHS, the number of guests takes on a
random variable X with a uniform distribution over the interval (p, q). The expected
number of guests is 9 with variance 12. Determine the;

(i) valuesofpandq
(if) probability that at most 10 guests will attend.

3. If the continuous r.v X has a p.d.f, f(x) wehere f(x) = k and X~R (-5, —2). Find;
(a) The value of the constant k
(b) E(X)
(c) Var(X)
(d) P(-4.3<X<-2.8)

4. The daily number of patients visiting a certain hospital in uniformly distributed between 150

and 210
(a) Write down the probability distribution function (p.d.f) of the number of patients
(b) Find the probability that between 170 and 14 patients visit the hospital on a

particular day
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