(@)

(b)

IB Questionbank Maths SL

Normal Distribution and Binomial

Distribution Quiz Answers

0 min
0 marks
c=3 (Al)
evidence of attempt to find RE 24.5) (M1)
e.g. z=1.5, 245-20
P(X<24.5) =0.933 Al N3
(i)
Al1Al N2

Note: Award Alwith shading that clearly extends to right of

the mean, Afor any correct label, either k, area or their valu

of k
(i) z=1.03(64338) (A1)

attempt to set up an equation (M1)
k-20 k-20

e.g.——=10364—— =085
J 3 3

k=23.1 Al N3
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(@)

(b)

(@)

(b)

symmetry of normal curve (M1)
e.g.PX<25) =05

PX>27)=0.2 Al N2
METHOD 1
finding standardized value (A1)

27-25

o
evidence of complement (M1)
e.g.1-p,PX<27),0.8
finding z-score (A1)
e.qg.z=0.84...
attempt to set up equation involving the standardiizalue M1
€.0.0.84 =21"25 oga=X"H
o

o=2.38 Al N3
METHOD 2
set up using normal CDF function and probability 10M
e.g.P(25<X<27)=0.3, PX<27)=0.8
correct equation A2
e.g.P(25<X<27)=0.3, PX>27)=0.2
attempt to solve the equation using GDC (M1)
e.g.solver, graph, trial and error (more than two &riaust be shown)
o=2.38 Al N3
evidence of appropriate approach (M1)
e.g.1 — 0.85, diagram showing values in a normal curve
PWw>82) =0.15 Al
(i) z=-1.64 Al

5

[7]

N2
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(d)

(a)

(b)

(i)  evidence of appropriate approach (M1)

N1

N3

N2

N3

e.g.—-1.64 = X“H , 68- 766
o
correct substitution Al
e.g.—1.64 =M
o

0=5.23 Al

(i)  68.8<weight< 84.4 Al1Al1Al
Note: Award Alfor 68.8, Alfor 84.4, Alfor giving answer as
an interval.

(i)  evidence of appropriate approach (M1)

e.g.P(-1.5<z<1.5), P(68.76 ¥ < 84.44)

P(qualify) = 0.866 Al
recognizing conditional probability (M1)
e_g_p(A| B) = PAnB)

P(B)
P(woman and qualify) = 0.25 x 0.7 (A1)
. 025%x 0.7
P(woman qualify) = ——— Al
(woman| qualify) = =2

P(womar| qualify) = 0.202 Al
correct substitution into formula forX( (A2)
e.g.0.05x 240

E(X) =12 Al N2

evidence of recognizing binomial probabilitygynbe seen in part (a)) (M1)

e.g. (21?} (0.05)"° (0.95f2°, X ~ B(240,0.05)

P(X =15) = 0.0733 Al N2
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(@)

(b)

(©

(@)

PX<9)=0.236 (Al)
evidence of valid approach (M1)

e.g.using complement, summing probabilities

P(X>10) = 0.764 Al N3 3
[7]
evidence of recognizing binomial probabilityay be seen in (b) or (c)) (M1)
7
e.g.probability = (4} (0.9Y(0.1), X ~ B(7, 0.9), complementary
probabilities
probability = 0.0230 Al N2
correct expression AlAl N2
7
e.g. [ 4J p*(1 -p)®, 3%*(1 —p)°
. . - 7
Note: AwardALlfor binomial coefﬂmen(accep{g}],
Alfor p*(1 - py.
evidence of attempting to soltleeir equation (M1)
7
e.g. [4J p*(1 —p)® = 0.15, sketch
p =0.356, 0.770 A1A1 N3
[7]
36 outcomes (seen anywhere, even in denomjnato (A1)
valid approach of listing ways to get sum of Jwimg at least two pairs (M1)

e.g.(1, 4)(2, 3), (1, 4)(4, 1), (1, 44, 1), (2, 3)A3,, lattice diagram

P(prize) =3i;3 (z éj Al N3



(b)

(@)

(b)

recognizing binomial probability

1 , . 8
Y. B 8, K] b I dfl
e.g [ 9} inomial p [3)[

P(3 prizes) = 0.0426

(ii)

(ii)

valid approach

1
e.g.np, 5 x —
g.np, 5

EX) =1

evidence of appropriate approach involvingdrimial

e.g.X~ B(S,%j

recognizing that Mark needs to answer 3nor e questions correctly

e.g.PX=>3)
valid approach

e.0.1 -PK<2), PK=3)+PK=4) + PK=5)

P(pass) = 0.0579

evidence of summing probabilities to 1
€.0.0.67+0.05+4d+20)+...+0.04=1

some simplification that clearly leads to requisgdwer
e.g.076 + 4+2b=1

4a+2b=0.24

correct substitution into the formula for exped value
e.9.0(0.67) + 1(0.05) + ... + 5(0.04)

some simplification

£.9.0.05+ 2+ 4b+ ... +5(0.04) = 1

correct equation

e.g.13a+5%=0.75

evidence of solving
a=0.05b=0.02

1

o)

8

9

i

(M1)

Al N2
(5]

(M1)

Al N2

(M1)

(A1)

M1

Al N3

(M1)

Al
AG NO

(A1)

(A1)

Al

(M1)
AIAl N4
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attempt to find probability Bill passes
e.g.P(Y>3)

correct value 0.19
Bill (is more likely to pass)

(M1)

Al
Al

NO
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