ALevelMathsRevision.com
The Exponential Distribution MS (From AQA MS04)

Q1, (Jun 2008, Q4)
@) | F(x)=1-¢ ™ May be quoted
P(X <120)=1-¢"° MI
= 0.451 Al 2 AWRT
@Gi) | P(X>160)=e"" M1
=0.449 Al 2 | AWRT
(iii) | P(X <160|X >120)
or
~1-[0.4512+0.4493] Ml =P(X <40)
T 1-04512 Al {2
=0.181 Al 3 | AWRT
®) | 1_¢m =05
=xe: =5 MI
=m=1In0.5 x(-200) Ml
=139 hours Al 3 AWRT
Total 10
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Q2, (Jun 2009, Q7)
@) F(x)=1-¢* , x>0 BI F(x)=1-¢* BIB0
F(x)=0, x<0 Bl 2 Dependent
(b)| 1-e™ =% Ml For either Q, or Qs
.1} ml for attempting to solve
Q:= :{ln“ mlAl for either Q or Q,
l—et =l
4
1.4
= —|n— Al
Q T
1
IQR = :1-1“3 Al 5 AG
(e)(iy E(X*)= Iu‘ Axie™ dx Ml Limits required
=[—.vzc"'"‘ J; + I (: 2xe * dx Al
= __x -Ax I & aAx
—[ 1 ]u +I“/1L dx Al
2 -Lr]-
=| =73 Al 1
)
o, AG
1_
2 1 1
(ii) Vnr(X)=F—F=T Bl 1 AG
1 4
d)(i] —In3=— Ml
(d)(i) 2 FE
4
--ln—3 Al 2
(ii) [ IQR = 0 as A — « El |
Total 15
TOTAL 75
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Q3, (Jun 2011, Q6)
@O | 4= B = ke e M1
[+ e o
-k 1"
=0+ g . Al
—k 0
1 %
=— 3 AG
k
(ii) jmke-hd)(:% M1 Or F(x)=1- C.h
[*]; -
_e-lm+l=_l_ Al l=l_c—lm
2 2
e'“"‘z—l-ka=ln2:>m=E‘—£ MIAI
2 k
In2<l=m<u Al 5
(b)) | P(T=0)=¢ * BI !
(ii)(A) P(T >l)=|-|7(l)=c-z Ml
P(T<1) = F(t)=l-e‘i t=20 Al 2 AG
(B) 1 -3
f(l)=F'(I)=Ec‘ 120 Ml
= Exponential distribution Al 2
Total 13
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Q4, (Jun 2013, Q4)
(a) L
g == 2 MI Either.
4 K
4
Q, = ,uln(;) MIAI M1 for attempting either Q, or Q..
Q, = ulnd Al
IQR = uln3 Al 5 CAO
(b) - o l v -l\'
E(X’ ) =] xe “dx Ml Knowledge of formula.
H
R
= l—x:c H 1 +j" 2xe ¥ dv MIAI Using integration by parts.
D
=0+2uu=24" (AG) Al 4
© SD=\2u" i = p Bl
In3>1= SD<IQR MIAI 3
Total 12
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Q5, (Jun 2012, Q5)
(a) E(Xz) - j(:kxze—hdx Ml
I Y T e T M1
—[ x'e r, + Io 2xe dx
=0+ —l{e'“ +‘["ze'hdr Al 0 may be omitted, or limits
|k Jg vk inserted at end of process.
(E(X) integral can be quoted.)
=0+|——e™ ! Al Ditto.
L k- <0
- Al
k-
2 (1Y _1 ol g
Var(X)=—-|—| =— Al 6 Their E(X") minus mean”,
k= \k k* provided positive.
SC Allow Bl for those who write correct
working and result, having failed to
integrate correctly.
(b)) F(x) = ‘[:ke""‘du MI
=fe*f =1-e* AIAL | 3
@1 -e*] =09=e™ =01 M
1
=>N-= ;InlO MIAI 3 M1 for taking logs. cao, acf
¢ 1 1
© Mean = a=Z:>k =—,
“I MIAI
Mean=3a=—=k=—
3a
N =
gv gt =glig I=g 2 MIAL | 4 [cwo
Total 16
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Q6, (Jun 2014, Q1)
@ |r) = f‘ Se~5tdt = [—e5t]§ M1A1 If result quoted without proof
_ 2 —st A1 award B1. Incorrect notation A(,
=1-=e t=0 5
unless recovery is clear. Need not
see t = 0 for Al.
5 : B1 4
F(t) = 0 otherwise, or t < 0.
®) | 4_(1-e")=e"' (0.368) a1 .
© eT.=0.05 =e>=20 M1
1
=c=:In20  (0.599) A1 2 Accept 0.6. Some attempt to
simplify a logarithmic answer is
required.
Total 7
Q7, (Jun 2015, Q4)
(a)
(iMA) r o
E(X)=J'x-5e “dx Mi Used; ignore limits
= I:--\‘C"-'] - J.—de-\’ ml Integration by parts; ignore limits
{1} 0
=0+ Ox [f(x)dx = Ox1 =8| Al Fully correct convincing derivation
(3)
(B)
P(X >x) =J.ley"'dx = [-e‘;’]
o X
% Ml Correct integration with limits
or P(X< x)=j%e-5d\'= [—c-5:|
0
3 [0“: ] o l—[—e ‘ +l] te Al Fully correct convincing derivation
- .
(2)
Note |1 Uscof | —F(x) = I (1 ¢ = ™ = MO0 A0
5
(ii)
Pm<X<u)=05-¢' Mi
= 0.5 - 036788 = 0.132 Al AWRT (0.13212)
2
(b)
(i) P(250 <L <1250) = P(0.25 < X< 1.25) Ml Use of correct values of X
03 3
T £ Al OE
= (.88250 — 0.53526 = 0.347 Al AWRT (0.34724)
3




ALevelMathsRevision.com

(ii)
P(Fy) = P(X'>250) = 0.88250 BF1 F on (b)(i)
P(F, in=25in6) = 6 x0.8825" x 0.1175 Ml At least one binomial term
+ 0.8825° AF1 F on (b)(i) plus both binomial terms
= 0.37737 + 047237 = 0.849 to 0.85 | Al AWFW (0.84974)
4
Notes |1 B(6,0.34724) = 1-0.97847 = 0.0215 = BFOMI AIF A0
2 B(6,0.53526) = 1 -0.85397 = 0.1460 = BFOMI AIF A0
3 B(6, p) = BFOMI AIF A0 only if scen correct expressions
Total 14
Q8, (Jun 2016, Q1)
(@ [PX<10) = 1-e™ or 1-¢"% Ml Use of Exp(4 = 1/16 or 0.0625)
= 0.46 _to 0.47 Al AWFW (0.46474)
(2)
(b) |P(10<X<20) =
*E _e'® or (1-¢'%) - (@) BI Can be implied
= (.53526 - 0.28650 = 0.25
or Bl AWRT (0.24876)
= 0.71350 - 046474 = 0.25
(2)
(c)
P(X = 15) = 1 _or_one or_unitv_or 100% Bl CAO
(1)
5
Total 5
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Q9, (Jun 2017, Q5)
(a)
® f(x) = %F(x) = ™ BI CAO
1
(ii)
E(X*) = Ix"(ﬂ.e"')d\' - MI Ignore limits
0
« Correct integration by parts
[:x’(—e e ] - J'Zx(—c “)dt - Al
¢ Ignore limits
I PR Fully complete & correct derivation
—J‘x(,ie _)dx to this point (OE)
[ Al
- EE(X) - _22_ plus (OE)
A correct answer
3
(iii)
ey 72 1Y Dep on previous Al
Var(X) = A—.—(;) Adepl AG
1
(b)
(i) |[P(E < 15| Po(12)) = 0.7720 or 0.8444 M1
=0772 | Al AWRT (0.7720)
2
(ii)
(A) [P(T=20) = B1
0 or zero or nought or nothing or nil
()
(B)
T ~ Exp(A=1/20) Bl OE (PI); accept Exp(4; =3)
P < 15) =1 =P or: 1-—ie?™ Mi
or 1 - 0.47237
= 0.527 to 0.528 Al AWFW (0.52763)
(3)
(C) |P(15<T<25) =
(1 — B _ (] — &™) B SN2
, Ml
or [(1 - c-35"3°) - (B)] or (c-'5-'3" _ c-25-30) 1320 = 3x3n2)
= 0.71350 — 0.52763 = 0.185 to 0.186
or Al AWFW (0.18586)
= 0.47237 - 0.28650 = 0.185 to 0.186
(2)
6
Total 13




