Continuous Random Variables 1 MS

Q1
6 Integrate to find F(x) for 1 <x < 3: F(x)=Y2(x-1) Bl
State F(x) for other intervals of x: O0(x=<1), 1(x=3) Bl 2
(i) | Relate dist. fn. G(») of Y to X: G(y) =P(Y<y)=P(X* <)
(working may be omitted) =PX ?_1-‘["3) =F@'")
=" -1) M1 Al
Differentiate to find g(y): g =y6 (1<y<27)
[= 0 otherwise] Bl 3
(i) | Find expected value of ¥ (or X E(Y)= ]ll ¥ {1-"_2"3.-’6) dy
=D*81,% or [x/8]
=(@81-1)8=10 Bl
Find variance of }: E(Y?) =_,|_13 'y Q:'j"j.*'())_ldy .
=["14],7 or [x7/14]
= (2187 - 1)/14 = 1093/7
Var (Y)=E(YH) - 10°
=393/7 or 56-1[4] M1 Al 3 18]
Q2.
9 Integrate f{x) to find F(x) for -a<x<a (A.EF.): F(x) = x2a+c¢ = (x +a)2a M1 Al
(Finding F(x) = x/2a earns M1 A0)
State F(x) for other intervals: Fix)=0(x<-a), Fx)=1(x>a) Bl 3
Relate dist. fn. G(y) of ¥ to X for central interval: G(y)= P(Y<y) = P(e”" <y)
(working may be omitted; ignore other intervals) = P(X<Iny) = F(lny)
= (Iny+a)2a;, (e"<y<e”)MIAl; Al 3
Find k from P(Y = k)= % with a = 4: 1 -G(k)=", (Ink)2a+ =% M1 Al
(Using G(k) = Y2 can earn M1) Ink=2, k=¢ or 739 Al 3 9]
Q3.
Find P(X > %): - F(4) = 1 =%[Ca) +1] Ml
= 37/128 or (0-289 *Al
State deduction about upper quartile Qs (dep *Al): 0; > % Bl (3)
Express cum. dist. fn. G of ¥ in terms of X: GO =P(Y = y) =Py = X = ) M1 Al
Relate to F: = F(y) — F(—\y) Ml
Simplify: = V(W)Y +1] = A[(-\y) +1]
=y Al
State G in full (v on previous result): 0 (y<0) 2O0=y=1,1(>1)AlY (5) 18]
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Q4.
9 Find k for which P(X = &) = 0-6: 06 = 1 —F(k) M1
= 1-(k/8—"%) M1
k= 26/5 or 52 Al
Find G(y) from ¥ = 2InXfor2 =x = 10: G(yv) = P(Y<y) =P2InX<y)
(allow < or < throughout) = PX<e"Y) = F('h
(result may be stated) =¢?/8-% 2In2<y<2In10)
or (In4=y=1n100)
or (139 <y < 46l)
M1 Al
State G(y) for other values of x: 0 (y<2In2) andl(y>21In10)
Bl
Findg(y) for2In2<y<2In10: g = e’*/16 M1 Al
Sketch positive exponential for2In2 <=y =21In 10 Bl
Show g(y) = 0 on either side of this interval Bl 10
Q5.
10 Find F(x) for | <x < 3; Fx) = % x-1 Bl

Find G(y) from ¥ = X° for1 Sx=<3:
(result may be stated)

State G(y) for other values of y:

Find g(y) for 1 =y =27 ( on GO)):

Sketch g(y) for | =y =27
with g(y) = 0 on either side of this interval

Find mean of }:

(no need to find median = 8)

Find probability ¥ lies between median and mean:

(2 s.f. sufficient)

G(y) = P(Y<y) = P(X' <y)
- P(X< y') = F(»")

1 1
= — () - 1)x(1=y=27)MI Al; Bl
2

0 w<1) and 1(y>27) Bl

y 5 1 .

gy) = —/ o —% BIY
6 6y

Bl

Bl

E(Y) = lyg()dy = | (%]dy

- | =10 M1 Al
81

G(10) — G(8) or |G(10) - % |
Liah ot

= 5(10- 8 )

Vior—n2 = o

or ‘5(10- 1) 2‘ 0077 2]

M1 Al

[12]
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Q6.
8(1) F(x) =] f(x) dx = x*/8 — x/4 [+ ] M1 | Find or state distribution function F(x) for2 < x < 4
using F(2) =0 or F(4) =1 to find ¢ if necessary
=8 —xfdor {(x—1)—1}/8 (AEF) Al | State F(x) for other values of x
Flx)=0(x<2),Flx)=1(x>4) Al
Total: 3
8(ii) EITHER: . (M1 Al) | Find or state G(y) for 2 <x £ 4 from Y= (X — 1y
G =P(Y<y)=P(X-1) <y) (allow < or < throughout)
=PX<1+y")=F(1 + "
=(1+y"Y /8- (1+y" Ydor(y™ -1)/8
OR: (M1 A1) | Find f{x) and dx/dy for use in g(y) = f(x) * | dx/dy|
Usex=1+y"* to find
fx) = Y4 y'"? and dx/dy = Y4y *
g [= G0 =(1/12)y ™ or 17127 Al | Find g(») in simplified form
for 1 <y <27 [g(y) = 0 otherwise] Al | State corresponding range of y for G(y) er g(y)
Total: 4
8(iii) (m~—-1)8=1% M1 | Find median value m of ¥ from G(m) = 2
m** =5 m=v1250r 55 0r 11-2 M1 Al
Total: 3
Q7.
9(i) EITHER:F(x) =] fix) dx = (1/20) (3x — 2vx [+c]) M1 | Find or state distribution function F(x) for | € x <9
c=-1s0F(x)= (1/20) 3x—=2vx—1) (may be implied by G(»))
or (3/20) x —(1/10) ¥x — 1/20 Al
G [=P(Y<y)=PAX<p)=PX <y} ] Find or state G(y) from Y =vXfor |l <x<%or1 €y <3
= I-()sz] M1 | Allow A1V as FT on expression found for F(x)
=(120)3y*-2p-1)
or (3."‘20))‘2 —(1/10) y = 1120 A2 | Verify g(y) (differentiation may be implied)
2(y)=G'(») =(1/10) Gy -1) AG M1 Al | SC Missing/incorrect ¢ can earn M1 M1 A1V M1 (max 4/7)
[for 1 €y < 3, g(y) =0 otherwise |
7
OR: Use of g(y) = flx) x ‘d.r / dy| (*M1) | Reference to standard result required (not in syllabus)
fix) = (1/20) (3 = 1/y) (dep *M1) | (M1 A1) | Find f(x) using x = y?
dx/dy =2y (dep *M1) | (M1 A1) | Find dv/dy using x=y?
2(y) = fix) * d/dy = (1/10) (3y— 1) AG | (M1A1)
[ for 1 €y <3, g(y) =0 otherwise |
(@)
9(ii) E(Y)= (1/10) [(3y* —y) dv M1 | Find mean of ¥ from [y g() dy
=(V10)[y* %y = 11/5 0r 22 Al
2




