Statistics 1 Normal Distribution Answers

7 (a) Weight, X ~ N(406, 4.2%)
: Standardising (399.5. 400 or 400.5) with
) o 400— 406 . ) )
(i) PX<400)=P Z<— M1 406 and (/4.2 . 4.2 or 4.27) and/or (406 —
- x)
=P(Z<-1.428 to —1.43)
=1-P(Z<1.428101.43) ml B(—)=1-D(z)
=0.076 to 0.077 Al 3 AWRT 0.07636
(if) | P(402.5 < X < 407.5) =
PX<407.5)-P(X<402.5)= M1 Difference OF
P(Z<0.36) - P(Z<-0.83) Bl.1 AWRT: ignoring signs
=0.64058 — (1 — 0.79673) = 0.433 to 0.44 Al 4 AWFW 0.43731
(b)(i) | 0975 = z=196 M1 Aceept explanation in words
P(¥Y<310)= p{z < M] Standardising 310 using g and &
7 Ml
or
x=p +/% zo Accept in words
310- ;
Thus H_106 = result Equating
@ ml
or AG
310=p + 1.960 = result
Substitution
NB: Working backwards from given 3
equation = atmost MI1 MO0 mo )
(ii) 0.86 = z=1.08 B1 AWRT 1.0803

310 — p =1960
307.5-pu =1.08¢c

Aftempt at solving 2 equations each of

25=088c M1
form x— u =zo
o =2841t02.842 Al AWFW 2.841
i =304.4t0304.5 Al 4 AWFW 304.43

Total 14




2(a) | Height, X~ N(185, 10%)
; , (_  200-185) , . , _ ;
@ | p(x<200)= p[ Ze—= == M1 standardising (199.5, 200 or 200.5) with
\ 10 ) 185 and (/10 , 10 or 10%) and/or (185 — x)
=P(Z<15) Al CAO; ignore sign
=®(1.5)=0933 Al 3 | AWRT (0.93319)
.. (_ _175-185" : dici i
) | p(x>175) = Pl Z>—— M1 standardising (174.5. 175 or 175.5) with
\ 10 185 and (+/10 , 10 or 10%) and/or (185 — x)
=P(Z>-1)=P(Z<1) ml area change
=0.841 Al 3 AWRT (0.84134)
(iii) | P(175 <X < 200) = (1) — [1 —(11)] M1 or equivalent
=0.93319—[1-0.84134]
=0.774 to 0.775 AlS 2 AWFW (0.77453)
V" on (1) and (11) providing > 0
(b) | Mean of X =185 B1 CAO; may be implied by use in
standardising
: = 10° :
Varance of X' = e =125 Bl CAO; or equivalent
P(X >190) = pl 71207185 M1 standardising 190 with 185 and 5 and/or
‘ \ / (185 — 190)
=P(Z>1)=1-D(1)
=0.159 ALS 4 | AWRT (0.15866)
J"on (a)(ii) if used
Total 12
6(a)(i) 45-37 Standardising (44.5. 45 or 45.5) with 37
P(X<45)=P| Z< / 214 g (71,0, 4> or 5.5 '
( ) ( - g ] Ml and (\@ .8 or 8%) and/or (37 —x)
=P(Z<1) Al CAO; ignore sign
=0.841 Al 3 AWRT (0.84134)
(i) | P(30 < X< 45) = (i) - P(X < 30) M1 Used: OF
= (i) - P(Z < -0.875)
=(1)-[1-(0.80785 to 0.81057)] ml Area change
=0.648 to 0.652 Al 3 AWFW (0.65056)
(b) | 0.12= z=117to 1.18 B1 AWFW: ignore sign (1.1750)
5_
z= 45-40 M1 Standardising 45 with 40 and o
a
1175 ml Equating z-term to z-value but not using
o 0.12.0.88 or [1— ¢
g =423t0428 Al 4 AWFW




(¢) | Route A: P(X > 45)=1—(a)(i) o
Route B: P(¥> 45) = 0.12 B1 OE: must use 45
s0 TDepT
Monica should use Route B (smaller Bl 5 & on (a)(i): allow Route ¥
prob)
(d) | Mcan of W =18 B1 CAQ: can be implied by use in
standardising
. — 12
Variance of W = e =4 B1 CAO: OE
— 20-18 Standardising 20 with 18 and 2
P(W=>20)=P| Z / =
( g ) [ g 2 ] M1 and/or (18 —20)
=P(Z>1)=0.159 ALS 4 AWRT (0.15866): V" on (a)(i) if used
(e) | In part (d) B1 1 CAO: OE
Total 17
7(a) | Time, X ~N(48. 20%)
60 —48 Standardising (59.5. 60 or 60.5) with 48
i) | P(XY<60)=P| Z< = M1 N
@ | 2 ) ( 2 } and (/20 .20 or 20 ) and/or (48 —x)
P(Z<0.6) = 0.725 to 0.73 Al 2 AWFW (0.72575)
(i) | P(30 < X< 60) =
P(X<60) — P(X<30) = Difference or equivalent
(1) — P(X<30) = M1 Standardising other than 60 and 30
(1)- P(Z=<-09)= = max of M1 ml A0
W -{1-PZ<+09)} = .
0.72575— {1 —0.81594} = ml Area change
0.54 to 0.542 Al 3 AWFW (0.54169)
(iii) | 0.9 = z=1.28 to 1.282 Bl AWFW (1.2816)
—48 . -
z= n M1 Standardising k with 48 and 20
Equating z-term to z-value: not using 0.9,
- 1.2 = =
12816 ml 0.1, |1 -z or ©(0.9) = 0.81594
kE=736t074 Al 4 AWFW




(b)

Time, ¥~ N(37. 25%)

Useof gu—(2or3)x o=

37— (50 or 75) M1 Or equivalent justification
< 0 = likely negative times Bl 2 for (likely) negative times
(ii) | Central Limit Theorem or n large /> 30 B1 1
— 152
(iii) | Variance of ¥ = '3_ Bl OE: stated or used
5
- [ _40-37 Standardising 40 with 37 25/435
P(7 }40) _ Pl 75 —10'fr ] _ M1 Standardising 40 with 37 and 25/4/35
\ 25/+/35 and/or (37 —40)
P(Z =>071) = 1-P(Z<0.71)= ml Area change
0.238 to 0.24 Al 4 AWFW (1 - 0.76115)
Total 16




