ALevelMathsRevision.com

Continuous Random Variables (Functions of CRVs) (From OCR 4734)

Q1, (Jan 2007, Q6)
03
(1) I —dx Ml Any variable
1 X
1
== 21,
F(z)= & Al 2
(0 otherwise.)
(i) G() = P( Y <) M1
=P(T<y'"?) Al
=F@y'"?) MI
=1—1ly Al Y ft F(7)
gy) =G'() MI
=1)*,y=1 AG Al 6
VY 3t~
(iii) EITHER [ ‘/; dy OR j “—dt Ml
¥
=2 Al 3
Q2, (Jun 2007, Q7)
(1) G(yv)= P(Y=y) Ml May be implied by following line
= P(X* = 1/y) [or P(X> 1Ay)] Al Accept strict inequalities
=1 —F(1Aly) Al
0 y=0,
= y2 0<y<l,
(1 y>1)
Al 4 Or F(x)= P(/\_,\) P()’>lf\' ) M1
- P(Y<1/) Al
=l-(i(,\') sete Al Al
(11) Differentiate their G(y) MI
to obtain g(y)=2y forO0<y=1 AG Al 2 Only from G correctly
obtained
(iii)J.] 2_\*({/}_'d_v M1 Unsimplified, but with limits
0
~[6"/7] BI OR: Find f(x), LI 23fx)de M
= 5, Al 3 =[4x"*/(14/3)): *;  BIAI

OR: Find H(z),Z=Y"
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Q3, (Jan 2009, Q4)
(i) c¢= 120 Bl 1
(ii) J-as 400+/x - 240 Ml
b o2, 2
25 20
= [%x"’: - IZX] Al Correct indefinite integral
= 2118(£) A'l 3 2120 or better than 2118
400\X —240 > 2000 , X > 31.36
oo | P(XY>31.36) = (45 - 31.36)/20 M Qr3ld
) | _0.682 iy
=0. Al 3 cao
Q4, (Jun 2010, Q8)
(i) | X=18° B1
s 8 4 i
F s - _..ds =] - M1
( ) Jll 353 I: 352 ]l
=4(1-1 /32) A1 Ignore range here
G(x)=P(X s x)=P(S s2Vx) M1 SR: B1 for G(x)=F(2Vx) without
= F(2\!x) justification and with correct result
ft F
= .;.... .‘1; A1 ft
1 |
—5 rSxs=] M1 For G' (a)
g(x)=43x" 4
0 otherwise. B1 For range
IS 1 SRR
(i) | EITHER: G(m)= 1 M1 ft G(x)in (i)
=>i-%=1 A1ft | CAO
> m=32 A1
OR: [" L,dxz LS M1 Allow wrong +
174 3x° 2
L
173 - ) A1 Allow wrong +
= m =§ A1 CAO

[10]
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Q5, (Jun 2011, Q5)
(1) 4 11
Solve 3(1-?) =% M1
Giving m = \E Al 2 | Orequivalent. 1.26, 1.265, 2V10/5
(ii) MI Or:x=1/My,
Q0) =HI<y) ‘o< Al dx/dy=1/(2y*?) BI
=P(X 21 3\’)’) M1 f)=8/(3x°); 1=x<2 MIALI
= (= li( 1y) Al g(v)=fix)|dx/dy| M1
= 1-="/3(1-y) or (4y-1)/3 Bl =4/3 Al
I<Iy<2=>Y% <y<I Ye<y=<l BI
iy {4.’3 1/4< y <1, BiIV 6 | Ft G(y)
0 otherwise.
(iii)
EITHER: E(2-2Y) M1
=2- 25y AlY V()
=4 ) . , X Al CAO AEF
OR 2-[16/(3x)dx OR],’ (2-2/x7)N8/ 3x")dx Ml From 2 - [xF'(x)dx
=2+ [4/(3x")] =[-8/(3x’) +4/(3x")] Al v f(x)
=3/4 =3/4 Al 3 | CAO AEF

(1
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Q6. (Jun 2012, Q6)

171

(1) | Total area fromt=0to41s | and Y2 a+ 3a=1 MI Any method
Solve to give a = 2/7 Al
12]
(i) [0 <0
/7 0<t<l Bl Fta for Bl and Al
“UT+ [2dt17=207-117 MI Al
I
1 t4 Bl For t<0 and >4
. [4]
(i) [ G(N=P(Y= »)=P(T< y) Ml Allow < ! 4 i
=F(y?) Al | Seenorimplied J2ude 17+ [ 2t 171
M1
Possible to score MOAO,then 2ydy=dt oe M1
MIAIMIAIBI (I4y3dy/7+j4ydy/7=l)
g(y)=4y¥/7.4y/7T Al
0<y=<l,1<y<2 BI
Gy)=y*/7 Bl
2y*/T+c and G(1)=1/7 M1
s (2y*-1)/7 Al
(0 y<0,)
4 Ml For using F correctly
=17 7 Osysl, Al ft | For correct expressions
(2y* =117 l<y<2, ft a and F(t)
(1 y=2)
4v'/7 0<v<l MI For differentiating
g =G'(v) ={ 4y 71 }:< 5 Al Correctly,allow from eg 2y?*/7
yi1 i<ys Bl Correct ranges for y seen
(0 otherwise)
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Q7, (Jan 2013, Q4)

(i) F(x)=x"" (0<x<l) BI
G )=P(Y=y) MI
= P(1NX<y)
=P(X=147)
=1-F(1h%) Ml
=1-147 for y=1 Al,Bl | Bl for y = 1 seen anywhere.
(G(»)=0 otherwise )
g(y)=G'(») =34" y=1, AG MI1A1 | MI for differentiating
(=0 otherwise) Allow from -1/y?
[7]
ii » 3
o (@ [ —dy=3 MIAL .
y Ft range from (i) for M1, but not L ) -‘%dy
13
) | dx=3 MIAI
8 .[n 2\/;
[2]
Q8, (Jun 2013, Q5)
(i) f is non-negative over [1, e] Bl
Attempt to show area, between | and e, = | MI
I: Inydy = ylny — j dy M1 Integrate by parts. Allow 1 error.
= [yiny-»]
=(elne—e) —(lInl-1)=1 Al CWO
. l4l . . . .
(ii) F(y) = jrllll dr =[ tln:—t];' M1 Limits must be correct. If indef integral, must have *+¢” and
1 attempt to evaluate,
=(yIny-y)—(llnl - 1) Al IInl-1+¢=00Relme—-e+¢c=1
=ylny—-y+ 1 AG, over [1, ¢] Al Needs proper justification.
[3]
(iii) F(2.45)=0.745, F(2.46) = 0.754 MI or | —F=0.255,0.246 or ylny — v + 1 =0.75 oe
and 0.745 < 0.75 < 0.754 and result follows Al
12]
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(iv) G(x) =P(X < x)
=P(InY <x)
=P(Y <¢& MI
= F(¢) Ml Allow MOMIAIBI.
=(¢'Ine" —e" +1) xe'—¢" +1;over[0,1] Al:BI
14]
Q9, (Jun 2014, Q9)
(i) A=X(10-X) Bl from base x height
Use CTS MI or quadratic formula Allow verification.
A=25-(X-5) AG Al
3]
(ii) fi(x) =" Bl Ignore range.
11
(iii) Fyx)=Yax Bl Only if (ii) correct.
(Fi(a) =) P(4 < a)=P[X(10 - X) < 4] MI
=F(5-V(25 -a)) Al Fully justified. X(or x)=5+V(25-a) is impossible.
=1(5-V25-a) AG Al
0<4<16 AG explained. Bl eg x=2—a=16 Fa(16)=1 is not enough.
5]
(iv) fi(a) =L(25- a)_% MI,Al | M1 for attempt at differentiation.
12]




AlLevelMathsRevision.com
Q10, (Jun 2016, Q8)

(1) pdfof R =7 soi Bl | Method based on int. by subn.
1* B1 as main scheme.
J""idr=1 M1*
010
dA
& 8zr *Ml NOT 8ar alone
J-auon-]_ dA 1 M
o 807 , A
4z
1
df= Bl
8 40ra
attempt int to obtain cdf. M1
Ja Al
20§z
final B1 for range as main scheme.
Cdfof R=35 allow% Bl
[Fila) =] P(4 < a) = P(4nR* < a) MIl
P(R < [a/4n]) = Fr(N[a/4n)) M1 | allow MOMI1 for eg r rearranged and
substituted correctly.
5‘% (SC B1 if obtained without M marks) Al
fi(a)= 40\'5‘? MIAI | M1 for diffn.
0<a<400n Bl

8]




