Stats 2 Continuous Random Variable Questions

4 (a) A random variable X has probability density function defined by

k a<x<b
() = {
() 0 otherwise
: 1
(i) Show that k = . (1 mark)
b—a
(ii) Prove, using integration, that E(X) = %(a + b). (4 marks)

(b) The error, X grams, made when a shopkeeper weighs out loose sweets can be modelled
by a rectangular distribution with the following probability density function:

— <
= {l(; otlfe:\jis:
(i) Write down the value of the mean, u, of X. (1 mark)
(ii) Evaluate the standard deviation, &, of X. (2 marks)
(iii) Hence find P <X< 2 ; K ) A (3 marks)

7 Engineering work on the railway network causes an increase in the journey time of
commuters travelling into work each morning.

The increase in journey time, T hours, is modelled by a continuous random variable with
probability density function

f(l):{4z(1—t2) 0<r<1
0 otherwise
(a) Show that E(T) = . (3 marks)
(b) (i) Find the cumulative distribution function, F(¢), for 0 < ¢ < 1. (2 marks)

(i) Hence, or otherwise, for a commuter selected at random, find

P(mean < T'< median) (5 marks)




5 (a) The continuous random variable X follows a rectangular distribution with probability
density function defined by

1
— 0<x<b
flx) =4 b
0 otherwise
(i) Write down E(X). (1 mark)
(ii) Prove, using integration, that
Var(X) = ll—2b2 (5 marks)

(b) At an athletics meeting, the error, in seconds, made in recording the time taken to
complete the 10 000 metres race may be modelled by the random variable 7, having the
probability density function

5 —-0.1 <t <0.1
f(r) =
0 otherwise

Calculate P(|T| > 0.02) . (3 marks)

7 The continuous random variable X has probability density function defined by

H2r +1) 0<x<I
f(x) = L4 —x)? l<x<4
0 otherwise
(a) Sketch the graph of f. (2 marks)

(b) (i) Show that the cumulative distribution function, F(x), for 0 < x < 1 is

F(x) = %x(x +1) (3 marks)
(i) Hence write down the value of P(X < 1). (1 mark)
(iii) Find the value of x for which P(X > x) = % (5 marks)

(iv) Find the lower quartile of the distribution. (4 marks)




6 The waiting time, 7" minutes, before being served at a local newsagents can be modelled by a
continuous random variable with probability density function

22 0<t<1

f(r) = %(r+5) 1<1<3

0 otherwise
(a) Sketch the graph of f. (3 marks)
(b) For a customer selected at random, calculate P(7 > 1). (2 marks)

(c) (i) Show that the cumulative distribution function for 1 <7 < 3 is given by

F(1) =55 (1 + 100 = 7) (5 marks)
(ii) Hence find the median waiting time. (4 marks)

8 The continuous random variable X has the cumulative distribution function

0 x< -4
F(x) = x;4 —4<x<5
1 x=5
(a) Determine the probability density function, f(x), of X . (2 marks)
(b) Sketch the graph of f. (2 marks)
(c) Determine P(X>2). (2 marks)
(d) Evaluate the mean and variance of X . (2 marks)

4 Students are each asked to measure the distance between two points to the nearest tenth of
a metre.

(a) Given that the rounding error, X metres, in these measurements has a rectangular
distribution, explain why its probability density function is

£x) = { 10 —0.05<x<0.05 (3 marks)

0 otherwise

(b) Calculate P(—0.01<X<0.02). (2 marks)

(¢) Find the mean and the standard deviation of X. (2 marks)




6 The continuous random variable X has the probability density function given by

f(x) = 3x2 0<x<1
0 otherwise

(a) Determine:

(1) E(%) ; (3 marks)

(i1) Var(%) . (4 marks)

>+ ZX) . (5 marks)

(b) Hence, or otherwise, find the mean and the variance of (



Stats 2 Continuous Random Variable Answers

4(a)(i) | Area =k(b-a)=1
1
= k=
b—a El 1 AG
(ii) b
E(X):J-kxdx M1
[lhz h
:[ 2 ](l Al
l 2 2
=—k(b>—
L -a?)
1 1
==X x(b—a)(a+b) MI1A1 (factors shown)
2 (b—a)
1
=-(a+b) 4 |aAcG
®)@) | 4= Bl 1
5 1 2
(i) o =Var(X)=E(b—a)
_ 1 <6
12 M1
=3
L o=N3 Al 2 | 17321
2—-u 1
@ii) | P X<T =P X<$ M1/ (on their gz and &)
=—x2.577 M1/
=O430 A] 3 cao
Total 11




7(a)

1
B(T)=[¢£(¢)
0
1
=I4r2(1—r’)dt M1
0
NE
Sy Al
4.4
37 s Al
8
15 3 |AG
) | F(0)=P(T<e)=[f(r)ar
0
= [4t(1-¢")ar M1
0
_ 2 _ 4y
=(2¢ r)o
=21t Al 2
(ii) P(u<T<m)=F(m)-F(u) M1
U
F(m)=0.5 Bl
8
F(y)=F(—J=O.4880 Bl
15
P(u<T<m)=0.5-0.4880 M1/ 0.5 — their F(u)
=0.012 Al 5
Total 10




S(a)(i)

E(X)=b Bl |
b
(ii) E(Xz]:l[%x‘dr Ml
0
3P
21‘:"’_] Al For correct integration
bl 3 ],
e
bl 3
1 2
=—b"
3 Al OE
B
Var(X)==b" _[_} ml Depending on using integration
2 to get E[Xz]
:l.i,? _lbz
3 4
- Ly Al 5 | AG
12
(b) | P(|7|>0.02)=1-P(-0.02<T <0.02) Ml
=1-0.04x5 M1
=08 Al 3
Total 9
7(a)
p B1 for line segment (0,0.2) to (1,0.6)
. B2 2 B1 for correctly shaped
curve (1,0.6) to (4,0)
(b)G) | for 0<x<1
X
F(x)= E[%(Zx +1)dx M1 Ignore limits
1 X
= [—(xz +x)] Al Ignore limits
5 0
1
=gx(x+l) Al 3
@1 px<1)=rq)
B1 1




(iii)

17 3
P(Xz2x)=— = F(x)=—
(X2x)=—1 (¥)=2; Ml
—x(x+1)=— 1
(x+1)=> m
3
x(x+1)==
(x+1)=2
r2+x—5=0 Al
4
1 3
x——=||x+=|= .
2 2 ml Any valid method attempted
1
IZE Al 5 CAOQO
(iv) | Since F(1)=0.4, gliesin0<r<1
l/ 4 3
F(4)=§(9‘ +g)=0.25 Ml
= q2+q=1.25
¢>+q-125=0 Al
-1+, 1-4x%x(-1.25
. (-125) .
2
1
q:E(\/E—I) (q>0) Al 4 AWFW (0.724 t0 0.725)
Total 15
6(a) |oe e
= | Bl for curve
_ L Bl for line
4 — B1 3 for axes
1 7 7
P(T>21)=—x—x2==
(b) | P(T21)=2xox2=2 MIAl | 2 |OE




6(c)()

For1<¢<3

t 1 5 !
L(t+8)di=| —* +—1
J]..(,( ) {32 T l MIALI
1
F(l):g B1
F(1) -1 2,5, 1 Ly
8 32 16 32 M1 Use of: F(z]:F(l]+jﬁ(x+5)d;
1
F(:):i[:%lo:ﬂ) Al 5 | AG
32
Alternative:
J#(r+5)dt
,L(l,z+5,+c (*1)
16\ 2 (A1)
1
F(l)zg (B1)
= ¢=-35 (M)
1,
F(ty=—/(t" +10¢t =7 Al
=5 ) (A1)
i Mi
@1 L 1om-7)=05
32
m* +10m—23=0 Al
_10+-/ ml (or any valid method)
ngz_ﬁm
——5+43
(m>0)
m=4/3-5=1.93 Al 4 |(1.9282)
Total 14
8(a) 1
- —4<x<5
flx)=)2 Al 2
0 otherwise
(b)
= Bl horizontal line from —4 to 5
1
| B1 2 fordrawnata
© )
Ty i F(s)-F(2)
1 2
3
== Al 2 1
3 3




d
@ Mean :% B1
. 1
Variance = — x 81
12
=6.75 Bl 2
Total 8
4(a) | For a Rectangular Distribution
! a<x<bh
f(x)=1b-a
0 otherwise
(—0.05,0.05) = Bl (explain errori0.0S)
1 1 1 M1
= =—=10
b-—a 0.05—(—0.05) .1 Al 3
(Area=10x0.1=1)
(b) P(—0.0l<X<0.02):0.03x10:0.3 M1
Al 2
(¢) | Mean =0 Bl CAO
L OE
Standard deviation = 0.0289 B1 2 20 \/5
Total 7
. 1 11, 5 !
s@@ | E{ :L;&r dr:j03x dx Ml
2 1
{%} =15 Al
o Al 3 CAO
iy | B[ |=[' Larde=['3a Ml
(i) X —Jox—z X r—jﬂ X
=[3x],=3.0 Al
1 2
Var[;) =3.0-(15) ml dependent on previous M1
=0.75 Al 4 [on their (1)] and Var >0
(b) E[S’Lzﬂzﬁ(iu] M1
X X
:SE[i]+2 M1
X
=5x1.5+2
=95 Al CAO
Var[5+2X =Var iJr2
X X
1
=25xVar| — M1
vl 1)
=25x%0.75
=18.75 Al 5 CAO
Total 12




	S2 Continuous Random Variable Questions
	S2 Continuous Random Variable Answers

