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Question1

140 145 150 155 160 165 170 175 180 185
Height [em)

e USmﬂ the ﬂnrma' dis'l'ribuhan on  Your {ult.ulni'o{
Lower = 135
Upper = 999...
P(X>155)= 0.866#39.-

P(X>155)= 0.96b% (tdp)!
“ TI'\E ﬂDmﬂi cli&i‘nl)uhnn 15 5ﬂmrne+riml about

ifs mean.

P(X>prk) - . Plucprk)

WAGRIAS

"-;*l"' ,u-k
P(x>169) = P(X<155)
= |- P(X>155)
= 1- 0.8667134...
= 0.133240...

P(X>169) = 0.1333 (4dp)
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W 68% of data lies between p: o
pmro = |bL+63 =169.3
f o = 151*53 = |55 }

bd% of luisl‘li's lie in range 1993 m to 1633cm

95 7 of data lies between F:I'.Zr
puirlo = 162 +2(6.3)= ¥4 .6
p-20 = 162 -26.3)= 149 4

9% of hciah‘l"s lie in ronge 14 an to 1Hebim

993 % of data lies between m:3c
;4*30‘ R uil +3(63)= 1‘50 1
-3 = 162 -3(63)= 431

|113% of heights fie inrange 143) an 1o m.‘lu..]
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)) For o nomel dishibuben  P(X<K) = P(X <K)

Fnr pru'on,'bqhhcs S L\'dp or 3af (mh cheier
(s moe accwale)

(i) Lounr = -qqcl...
Upper = 20 P(X<20)= 0.22662%,..

P(X<20)=0.2266 (4dyp)

(i) Lower
i) Lower i 4 qaﬁ . P(X>29)=0.06c807...

P(xazl) 20,0063 (edg)s

(i) Lower=20
Upper = 1.9 P (205 X<29)=0.206565...

| Pao< x<29)- 201066 (dg)

H e e = D o
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b) () Lower = -9449...
Upper = 90 P(y<q0)= 0.252492...

P(Y£40)= 0.2525 (&dp)

(i) Lower = 140
Upper = 199... P(r>140)=0.003330 ...

P(¥>140)= 0.003%3 (3sF)!

(iii) $5€Y<Us
Lower = 35
Upper = 115
G Y P(35<Y<115)=0.6826%4...

P(35¢ Y€ 15y =0.692F (4dp))
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a ~N (200 135"
Question 3 ( ) W/“ 200 ’ ) wW<145 W>103
ot= 135" o

o =135 195 200 203

(i) Lower=-14.
Uppr_r =195

P(W <195) = 0.00213%...
P(W<145) = 0.00214 (3sf)

(it) Lower= 203
Upp.:r = cm_“

P(W >203) = 0.04323% ...
P(W>203) =0.0432_ Cadp)|

b) Let X be the nimber of dhocolate bars in the
Sample thet hae o weight of ot leat 145 then

X~B(12,p)

P(wW 2195) ,
"L EPRAGS Tud s
| =0.00213%F..." “erroms.

0.99%8¢3..
. X~B(12,0.99%363)

oo n

£ all of the sample exceed 195q then
X=I\Z

P(x=12) = (0.993363)"
= 0.9F4655...

P(X=12) = 0.934F (4dp)
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(a) X ~N@B3010%) M=330 o*=10t o =10 [

- lﬂ‘ﬂ[ﬁt Normal
0) mﬁ%\ Arca = 0.25

—T X a=323.255..

Question4

a=323,26 (24)

(ii) [averse Normal

il Area = 0.15 & Ara
535, Y02 R Pitea)
x .= 33£~‘]'£l‘11'..
a

a=336.1 (24p)

P(X<315)= 0.066%0%...
P(X<a)= P(X%315) +P(3I5 <X< a)

P(X<a) = 0.06630%.. + 0.5
0.56680%...

lﬂ‘kl"&ﬂ. Nnrlﬂﬂl
Area = O. 560

T

a=33l.632...
@ =331.68 (24p)
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b) ¥ ~NC(lo,10)
10

{::::lﬂ
o =110
(i) o)
| :PW\ lﬂ\k:r.‘.-'-e. Mownal

b 10
b- 9.19954...

'£= .20 (24p)

6 52 A e
‘B i laverse MNormal
)( Area = 0.75

10/ C
- 12 I31‘I

p 12113, (2dg) ¢

-—n ger w = 4
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P(Y<b) + P(bs Ysd + (¥ c)= |
P(bsY<d) = | - P(Y<BY=P(Y> ¢)

- I" &‘ "0-15
2 0.35
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Question 5
(a) X ~N(uo 228)  pm= 210
o =219
r =219
") P(X(‘“‘) |n\fara: Normal
=0.15 Area. = 0.25
g X o= 191.244...

a=19] (3:5#)

b TAVere ol
2035 P>b):025  Area.- = 0.35
x a= 223. -'150.

20 b

(i) P(X<L@)=0.25 ad PX>VQ)=0.25

|QR= 223.750... = 19l 244...
= 3?- ol X

IQR 3%5 (35[1)
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!:) | the top 30% means X3¢ whee P(X2c)= 0.3

P(%< ©)
oo POX> €)= 0.3
X

A0 ¢

[averse  Normal
Area. = 0.7

C=2246.5%%...

23] > 224.57%...

Amclia is in the top 30./- and will move
on to bhe ﬂub sL—a3¢ of frmnmﬁ
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(@) Z~N(0,) p=z0 o*:1* o =1

(i) 2<l.5 Lower = -999...
uppcr = .S
Z P(z<1.5)= 0.933192...

0 IS
P(2<1.5)2 0.4332 (&dp)

(Ii) £>-03 Lower = -0. %
_ / uppcr = 999...
2 P(l)‘ 003) = 0*?_33 ”‘"Lh-n

(P(@>-08)203881 (4dp)

-2“‘:.2‘-0'3 Lﬂwtr = "'j.sl
b uppgr - “'0.3
T30 B PCarcz<-03)= 0366226

PC24<2<~0.3)20.3642 (4 dp)

(b)) X~N(2,0.) mM=2 ¢*:00* g =o0.
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To find x=a use 2=15
az=2+0.1(15) = 2.15

P(X<2.5)= 0.9332 (4dg)

To find x=b use 2=-0.3
B :2+0.I(—O.ﬁ) =).42

P(X>199)-0.3881 (&dp)

To fnd x=¢ resemz==z.l|
€ =2+01(-21) = .

To fud x=d uwe 2=-0.3
d-=2+0.l(-0.3) = |.9%

P(1.#9<X<1.9%)= 0.3642 (&dp)
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Question 7
Iﬁ) (i) uﬁina the pertentoge  points table with p=0.2

' This ¢ould alse be
_ z= 0. 34" done u.siﬂﬂ the caltulater

P(2<a) (2> 0. 3416}
2 Curve

a0 ﬂ.ﬁ#lb
F
a=-0.84\b

(i)

P(2> 0.34\6)

Pz« b) < 0.2

:0:% J

.A: The khl wea wier
z the arve is 1

F(Zd.b}: 0.3
SP(2>b)=0:2

b=0.8416

0 0.3u1
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b) m=1.25
=038, W ~N(1.25 035")
c*=0.38

Plw<c) P(W >d)
:0'2. :012_
"’//\%

c1h d

: = W =W=l25 oy 21.25 +0.
U.:ms ._ﬂ-_{-"‘ S o 2 w=1.23 +0.382

Wher w=c , 2= -0.8kit
¢ = 1.25 +0.33(-0.8416) = 0.930192 kq
Whea w=d, 2= 0.3416
d=1.29 +0.33(0.541t) = [.569%0% kg

207 to 807 -'m*erpcrmﬁ\: rangc
OiqSkaf'_' ué 1-51’5 |
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Question 8 'a) M= 330 V~N(330,0%)
57 contoin more than 3334al P(V>333.4)=0.15
Vwﬂf3yhrﬂ
P(v>333.4)= 0.5
330 384 4
Z~N(o,1)
E(?S :} P(252)=0.\5 lnversn Normal
s Area = 0.%5
z z2=].036432...

& &
Using 2= L2 220036432 ¥=333.4
|.036432 =333.4 -330
o

O = 333.4-330

l.O364%32
or = L, % 280‘#‘3
10 =3 28 (35{1)

L) \/~N(330,3.28%)

- 0< V< 340
320 330 340
Lower = 320
uFP;r = 34D

P(320 <V<340) = 0.9933F02...

P(320<V<340) = 0.993FF (Ldp)
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¢) Let X be the number of cans thot contain
less  tran  329mL

X~ B(6,p)
V~N(330,3.28") Lowe = -14...

Upper = 32
y<324 i i
y g Pe P(V<329)

24 330 2 0.3%0250...

ﬂ;(ll E{'— the tans Contain less tan  329ml

P(x=6) = (0.3%0250)"
= 0.003022%...

P(X=6) = 0.00-302. (3sF)

. ESTRaTER H B v e SN s sw
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Question 9 &) 2 ~N(0, Iz)

P(2<a)

<1005 P>0)

:D.‘J:Ep -] :.Dlﬁ Iﬂ'ﬂl‘&: N |
‘E 2 Area. = 0.935

0 a
= L5V,

A“‘emn’a{u}'ﬂ
Q = |.9600 (44 Pcrun’rnﬂr. powts  fable
Could be wed
P{zcitb
=0.
Area. = 0.]

b 0 &
b=-1.2%1551...

Ib = -1:2816 (‘-rdp)
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b)
X ~N(u, o)
X<2310~_ P(X>36.3%)

X

Ak m 36.9%
uS'Iﬂﬂ Z;x._-;g

2=-128l6 , x=23.b
~1.2816= 2Hlb-p
o

M -1.231beo =2?.ﬁ5
z= L9, x=3(.98

.96 = 36.85-M
Lo

Fu = = | s BN

M+ 1.96¢6 = 30.3%

Z ~N(o,1%)

2.¢-1.1316) - P(2>1.96 )
P:(Dj‘ :ﬂ'.ﬂlﬂ
J
S

-l2sie 0 14¢
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¢) Jdimultaneous equabions

A+L960 = 36.38 O
—(PA-L28be= 23.1L) D 5 hi'rud' juabons fo
3.Ulbe = 4. 92
o = 332
3.2416
ﬁ_: Z-‘IqiSIqu.

Subshhule & badk idh (D to frd pm

Mo+ 1.96(2.998519) = 36.58  Use Full answer

r & to aveid
M %.%% - I. 9¢(2. ‘i‘i'ﬁ‘:\.l‘l) md‘“ﬁ errols.
M 31.00290.2...

T

@ =31.00 (2p)
0° =3.00 (u,}

H B -—n“rIA
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Question10 A~N(11.5, u_x) aﬂd Z“‘M(O,I!)
P(A<20)= 0.\
v
20 A

@ usma H\e inverse nurmal dis’rribu+inn with

AfﬁcI:o-I ,u=0 a‘:l
P(Z<z)=0.1 = ===|-28I5516..

X-p4

Using 2= X%
-1.2815516.. = A0=215
o= Antht

o = |.9507¢60...

o =195 (3sF)

D Use the unrounded value of ¢ =1.950360...
Lower = - 994..
Upper = 19
P(A<I8)=0.010533...

P(A<13) = 0.0105 (3sf)
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