ZDOT

EDUCATION
(KHDA APPROVED)

MARKING SCHEME FOR NORMAL DISTRIBUTION MARKING SCHEME

1.
5 (a) P;X{33_3;=P{z{M][:P{;z{—ns}] M1
=1-0.6179=0.3821* Al*
(2)
(b) | P(Qualify) = 1-(0.3821)" or 1-0.3821+0.3821x(1-0.3821)+0.3821” x(1-0.3821) | Ml
[=0.9442]
P(X::-44)=P(z>44;4n][=11:{2::1}] MI
[=1-0.8413]=0.1587 Al
.. 0.3821x'0.1587'
P(.Y = 44 on 2nd attempt|Qualify) = M1
( P|Qualify) '0.9442"
0.06422... awrt 0.0642 | Al
(5)
Notes Total 7
2.
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EDUCATION
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P(X‘::-,u-i—Zk):U.Z or P(X'-::,u—Zk):U.Z
a M1
() or P(X-:,u+2k)=0.8 or P(X::-,{:—Zk)zﬂ.ﬂ
2k - -2k -
HERZH _ 08416 or HZRZH _ ng416 MI Al
k=25248._ . awrt 2.52 | Al
(4)
3 |
—u-p —u
(b) P[Y::—;:]:;-P Z:s2 =P Z::z— M1
2 a a
(57)
u=—o =Pl Z> 2.2 {=P[Z>ic—'ﬂ
e 4
or
— i M1
o= ﬁ:}P‘Z}?‘ :PZ;\.lJ_"u
E_I.u 2y 2
3
1
- U .
or 2—=k and 2u=3c"
o
'Er}"=1_5 n.".ll‘l £=l.5 or 3o’ =60 M
4 2V 2
p=6 only, o = 2 only Al Al
(5)
Notes Total 9
3.
2
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5(a) | X - N(210,25%)
240 —
P(A’-::.?xiﬂ}z[’[Zr:M][: P(Z <1.2)] M1
= (.8849* Al*
(2)
(by | P(190<X -::24{}}=[}.8849—P(Z{MJ[zﬂ.BSW—P{Z <-0.8)] M1
0.8849-0.2119 = 0.673 awrt |
0.673
(2)
r—2 k=2
© | 20EE=210 66 210-k-210_ 44 M1 Bl
: 25
k=49 awrt 49 | Al
3)
(d) P[X-zS}zﬂ_IS::-S_Zlnz—l.{}?nﬁxi M1 Bl
S =184.09 awrt 184 | Al
3)
() |Y-Nu o)
i 152
P(Y <152)=0.05= ———= 16449 M1 Al
a
P(Y >180) = 0.40 = 0 —# _ 02533 Al
o
28=1.89820 dMm1
c=1475.. and p=17626.. Al
(5)
LY Tadal 18
3
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4,
a [i |/ — 5
@) F{_J::-Slﬂ}= P;\Z}SIDE—;M] or P(Z=04) M1
=] -06554 = ﬂ.3446 * Al*
(2)
ii d — 500
() _‘Z =-—1.4(calc -1.3997...) MIBI
d=4_ﬁ5 (calc 465.007) dAl
(3)
() | (1-03446)° MI
=0.1209... awrt 0.121 Al
(2)
Sy |
© | r=520_ ) 0364 MIAI
3r=800-520 _, 5759 MIAI
. .- 117
24[} — {3)( 111 .{]364;{ n] 1] 2.5?58"k or ! 52[} _ 31’ I_‘L_.{} oe ddMl
"~1.0364" "2.5758"
k=42216... awrt 42 Al
r=476.246__. awrt 476 dAl
(7)
MNotes Total 14
5.
4

www.doteducation.org

+971525465652



ZDOT

EDUCATION
(KHDA APPROVED)

.(a) P(W}Tﬂ]:P[Z}?D_En[=—1_25]] M1
=P(Z=>-125)or P(Z <1.25) Al
=1).8944 awrt 0.894 Al
(3)
(b) | P(W <k)=085 or P(W =k)=0.15 Bl
k-
t[ 3 ]=l.l}364 MI BI
k =88.29... awrt 88.3 Al
(4)
66— 80
(©) | POW <66)= P[Z <= —1_?5]] [=0.0401 (calc 0.040059...)] M1
0.25xP(Z < ~1.75)[ = 0.010025 (calc 0.0100147...) Jor 0.25x(1-P(Z <1.75)) | dMI
y=80_ 5 3(63) M1 Al
¥y =61.389... awrt 61.4 Al
(3)
Notes Total 12
6.

(a) P(I”::-]{]-*-I.E'):P(Z:-w] Ml
=1-0975 M1
=0.0250 0.025 or awrt 0.0250 | Al

3)

‘b) Expected number = 150="0.025" M1

=375 awrt3.75 | Al
(2)
; . [P(v<V <104.9)]
( P(V >v|V <104.9) = =0.2801
© | [PV =v|V <104.9)=] P/ <1049) M1
P(v<V <104.9)=(1-"0.025")-P(V <v) M1
P(V <v)=(1-"0.025") — (1-"0.025")x0.2801 [=0.7019] oe dM1
=100 453 MIAl
25
v= 1012325 awrt 101.32 orawrt 101.33 | Al
(6)
Notes Total 11
7.
5
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.(a)

(b)

(c)

37-40
24

P(Y<37)= P[Z< J:P(z«:—l.zi}

=1-0.8944 :=0.105649...

P{one value is greater than 32) = 4f0.16 [=0.4]

32m 02533
24

m=31.392...

0-4
P(Y<0)= P[Z < T] =P(Z <-0.5) [=0.3085]
Let X be the number of negative values
PIXZ1)=1-PX=0) ce

=1-(0.6915)°
= 0.84188...

awrt 0.106

awrt 31.4

awrt 0.842

M1
M1;
M1
M1

Al

M1

M1

M1
Al

[11]

Al

Bl

(3)

(4)

(4)

MNotes
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T @

(b)

(e)(i)

(ii)

(d)

H~N(25.1.5.5%

P(H > 30.8) = p(z 308251

] or P(Z> 1.03636...)
3.5
=1-0.8508

=0.1492 or better (calc: 0.1500...)

y—25.1

[P(H = y)=0.05 implies] =-1.6449

v=16.053.... sorangeis awrt 16.1 ~ 30.8

P(H <d) = 0.05 + 0.2 + 0.3 [= 0.55]
d—25.1
5.5

=0.13 (Calc 0.12566)

d=0.13x55+25.1=25.815 (25.791... calc)

P(H < m) = 0.05 + 0.2 [=0.25]
m—25.1
5.5

=-0.67 (Calc 0.674489)

Height =2x"m" + 3= 258 + 3= 30.8 [+8]
= 220.6 awrt 221 (cm)

M1
M1
Alcso

MIBI
Al

M1
M1
Alcso
M1

MIMI
Al

Ml
Al

[15]

(3)

(3)

(3)

(4)

(2)

Notes
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(a)

(b)

(c)

(d)

P(W < 120) = P[Z {lﬂgi}
al

=P(Z< - 1.2857...)=1-0.9015 or 1 —0.9007285...

=0.09927...= awrt 0.0985-0.0994

—-165

e P(W=x)= 1 gives al =+0.43 (calculator 0.430727...)

k]

Limits 149.9245... to 180.0754... awrt 150 to 180

PO <200| > 1807 or PC180"<W <200)
P(W >"180") or 4

_0.8413(44739..) -3

= (.52403. .. . (0.523~0.5264)

1 1 1

—x—x—;x3]

3 3 3

| el

M1

M1
Al
(3)

MIBI

Al, Al
(4)

Ml

Al (num)

Al
(3)

MI1:MI1
Al

(3)
[13 marks]

Notes
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10.
- (a)

(b)

(c)

(d)

[ = weight of a package delivered to factory W ~N(18,5.4%)]

qu{13]=P(z{%J or P(Z< —1481..)

=1-09306 (calc: 0.069239...)
~0.0694 [0.0692. 0.0694]
[P(W > j)=0.15 implies] % ~1.0364

J=2359.... awrt 23.6

P(18<W <"23.6")

[P(W= 18| W<*%23.59...”)=]
P(W <"23.6")
_05-015 0.85-05 _ 035
0.85 08 085
- E:l or allow awrt 0.412
85 17 -
085" =0.15" =6
=0.0975375 awrt 0.0975
9
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M1
M1
Al

(3)
MIBI
Al

(3)
M1
MI:Al
Al

(4)
MI1dMI
Al

(3)
[13 marks]
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11.

(b)

(c) P[D}ng}43}=

(@) | [0 = distance achieved] P(D > 4.3) = PLE >

==0.8416 (calc
d=3.0425...

=1.302228...

4.5—-5.8

J or P(Z>0.555...)

1 —0.7123 (tables)
0.2877 (tables) or 0.289257... (calc) awrt 0.288 or awrt 0,289

0.84162123...)

awrt

P(D=>g)

P(D =4.3) or (a)

{: %} (0.e)

~P(D>g)="1(a)= 0.096419...

50 g=497200.. awrt 4.97 or awrt 4.98

(d) | P(no gold medals) = {:)J

P(at least one gold)= 1— [%]j

I
[
=3

M1
M1
Al

M1 ; Bl

Al

M1

Alft (0.e)
dM1

Al

M1
M1

Al

[13]

(3)

(3)

(4)

(3)
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12.
(@) P{X<4ﬂ}:PLZ<‘“"‘“J:P(z{—ﬂ.ﬂ M
= 1-0.6554 M1
= 0.3446 awrt 0.345 | Al
(3)
) P(Qualify) = 1—("0.3446")’ or "l
| (1-"0.3446") +("0.3446") (1-"0.3446") + ("0.3446") (1-"0.3446")
[g =0959... full calc: 0.9590867...]
P{X:.-45}=P[Z>45—42]=P[Z>{}.6} M1
= 1-0.7257 or 02743  allow | —awrt0.726 or awrt 0274 | Al
P(X > 45 on 3rd throw | in final) = o0 X 02743 .
"0.959"
_~0:0336.." (cale: 0.033952...)
"0.9590.."
= awrt 0.034 Al
(3)
Total §
13,
11
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(a) | X[ N(170,16%)
P(X::-I9{}}=P[Z>$][=P[Z}I.ES}] M1
[=1-0.8944]=0.1056 awrt 0.106 | Al
2)
(h) P[X}d}=ﬂ.9
170 _ 12816 or 10— 12816 (Cale value +1.28155...) M1 Al
d =149 494 awrt 149 | dAl
(3)
Notes | Total 5
NB correct answers with no working scores no marks
(a) M1 For standardising using 190, 170 and 16 (May be implied by 1.25)
Al awrt 0.106 Do not ISW
(b) M1 For standardising and setting = = value, where 1 < |z[ <2
Al A fully correct standardisation = a correct compatible z value to 4 dp or better.
dAl Dependent on previous Al 1495 or awrt 149
14.

12
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162-4 =-1.2816 (Calculator gives —1.28155...)
(@) o M1 Al
- Al
or M= 1.04 (Calculator gives 1.03987...)
o
1—128160 =162
w+1.04a =175
232160 =13 dM1
a=55995__ awrt56 Hu=1691764 . awrt 169 Al
(5)
b) 0,=20826 or O,-Q, =1348 Bl
221.74+1.5(221.74-"0,")|=241.96] or 'Q '-1.5(221.74-"Q, ")|=188.04] Ml
Probability of an outlier 1 — Probability of not an outlier
[P(B>'24196")=]
P(z - MJ[: P(Z > 2_?{})]
10 [P('188.04'< B<'241.96") = |
nr ' 1 ' L]
188.04'-215 241 96-215 dM1
[ P(B<'188.04") =] P(—m << J
P(E{WJ[: P(z<-270)] |[=P270)<Z<P@270)]
or
=0.0035 (Calculator gives 0.0034883...) | =0.993 (Calculator gives 0.99298...)
P(Outlier) = 2x'0.0035' P(Outlier) =1-"0.993" M1
=0.007 (Calculator gives 0.006976...) =0.007 (Calculator gives 0.007017...) Al
awrt 0.007 awrt 0.007
S
13
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15.
640 - 700
(a)(1) m5>@mpﬂ{2>——7——} M1
50

Al

awrt 0.885 @
(ii) 675< 8 <725 M1
P(675< 8 <T725)=P(5 <725)=P(5 < 675) or use of symmetry to find correct area M1
P(S <725)=P 7 125-700 or P(S<675) =P 785700 M1

50 50

P(-0.5<Z <0.5)=0.6915 — (1 — 0.6915) or 1-2x0.3085 or 2x(0.6915-0.5) | Al
=(.383 awrt 0,383 | Al

(5

b)(i) 680-n 15 3K _ 45244 MIAL

o o Al

(3
(i1) (680 — 1) — (599 — i) = 1.50 — (—0.5244)c M1

(81=2.02440)
o=40.01185  p=61998... awrt 40 (to 2sf) awrt 620 (to 3sf) | A1Al
(3]
Total 13
16.

14
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18-15
(a) P{A’{I8)=P[Z{i[ 5 ][:il_S]J Ml
=0.9332
awrt 0.933 Al
(2)
15
(b) 2 02533 MIBI
x=15.506... awrt 155 | Al
(3)
© | P(T>u—10)=0975 M1
+10)-
(U210)-4 _ ) 96 :m:ﬂ[: 5.10..] MI
- 1.96
—5_
P(T>pu-5 }:P(E}%F—{}.%]Jh 0.836...] M1
"0.836_"
P(T>u-5|T>u-10 )=—222 MI
( ‘u | ‘u ] “'D_QTE“
—0.8579._ awrt 0858 | Al
(5)
Notes Total 10
17.
15
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ba) | X[ N(170,167)
P{X::-I9{})=P[2>M][=P(Z}I.25}] M1
[=1-0.8944] = 0.1056 awrt 0.106 | Al
(2)
(b) P{X}d}=ﬂ.'§'
170 _ 12816 or 929 2g16 (Calc value £1.28155...) M1 Al
d =149.494 awrt 149 | dAl
(3)
Notes | Total 5
NB correct answers with no working scores no marks
(a) M1 For standardising using 190, 170 and 16 (May be implied by 1.25)
Al awrt 0.106 Do not ISW
(b) M1 For standardising and setting = = value, where | <|z| <2
Al A fully correct standardisation = a correct compatible z value to 4 dp or better.
d Al Nenendeant on nrevinne Al 149 5 ar awrt 149
18.

16
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]62—_‘” =—1.2816 (Calculator gives —1.28155...)
3 (a) (e} M1 Al
' - Al

or  PTH | 04 (Calculator gives 1.03987...)

o

u—12816o =162

u+1.04a=175

232160 =13 dMl1

ag=55995_ awrt56 pu=1691764 . awrt 169 Al

(3)

(b) | 0,=20826 or Q,-0,=1348 Bl

221.74+1.5(221.74-'Q,")[=241.96] or 'Q '-1.5(221.74-"0,")|=188.04] Ml

Probability of an outlier 1 — Probability of not an outlier
[P(B>'241.96") =]
P(z - M][: P(Z > z_m}]
10 [ P('188.04'< B <'241.96") =
nr 1 1 1 L
188.04'-215 241 96'-215 dM1

[P(B<'188.04") =] P(im <z ]

p(z < W][z P(Z <-2.70)] [=P(-2.70) < Z < P(2.70)]

or

=0.0035 (Calculator gives 0.0034883...) | = 0.993 (Calculator gives (0.99298...)

P(Outlier) = 2 x'0.0035" P(Outlier) =1-"0.993" M1

=0.007 (Calculator gives 0.006976...) =0.007 (Calculator gives 0.007017...) Al

awrt 0.007 awrt 0.007
(5)
17
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