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7 If X is the number of questions Raj answers
correctly, then X is binomial. There are
n = 10 independent trials with probability
p =+ of a corrrect answer for each.

P(Raj passes) = P(X > 7)
=1-P(X <6)
~1-—0.999136

~0.000864 {or about 9 in 10000}
8 P(M wins a game against J) = 2 P(Mwins) = 2 P(J wins) = %

P(J wins a set 6 games to 4) = P(J wins 5 of the first 9 games and I wins the 10th game)

this is binomial with n =9 trials of probability p = :
~20.1024 x 3
~2 0.0341

9 If there are n dice thrown, P(no sixes) = (%) n

P(at least 1 six) = 1 — (%)”

need to find the smallest integer n such that 1 —

at least 4 dice are needed.

EXERCISE 151.1

1 a A=1{1,2 3,6} B:{2,4,6,8,10}
b i nA)=4 it AUB={1,2 3 4,86, 8,10} il ANB = {2 6}

2 a b

U U : U

Total number in the class = 3 +5 4+ 17 + 4 = 29

Number who study both = 17 {the intersection}

Number who study at least one = 5 + 17 4+ 4 = 26 {the union}
Number who study only Chemistry = 5

B A T o

Total number in the survey = 37+ 9 + 15 + 4 — 65
Number who liked both = 9 {the intersection}
Number who liked neither = 4

Number who liked exactly one = 37 + 15 = 52

2 A T o
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b N
d

T N
8

a P(plays tennis)
1247
40

19

)

d P(plays one and only one)

12413
T 40

Il

mle; ax]m

5
0

¢ F
0
D
c P
9
QD
Me Mu
0
D

T represents those playing tennis
N represents those playing netball

a+b+tet+d=40

a+b=19
b+c=20
d=28

So, a+b+4+c=232
194+ ¢=32 and a+ 20 =32
c=13 and a=12

Hence, 12+b=19

b=7
b P(does not play netball) - P(plays at lcast one)
12+8 1247413
T R

1
2

i Alm
olw

e P(plays netball, but not tennis) = 3%

f P(plays tennis given plays netball)
T
T 7413

i
20

C represents men who gave chocolates.
F represents men who gave flowers.

a+b+ec+d=>50

a+b=31
b+e=12
b=5
Thus ¢c=7, a=26 and 26 +547+d =50 d=12
a P(C or F) b P(C but not F)
: _ 26
_26+5+7 =2
N 50 _ 13
25
o
3 /
€ P(neither C' nor F) d P(F given that C")
7
12

o 8]
|

[
=1
(~1

Me represents children who had measles.
M represents children who had numps.

at+b+c+d=230

= B4
b=12
a+b+c=26

UL

W

i

|

k!




324 Mathematics SL (2nd edn), Chapter 15 — PROBABILITY Mathematics SL (2nd edn), Chapter 15 ~ PROBABILITY _ 325
€
i 26+d=30 .. d=4
e \ Utec=26 - c=2
@ and a+4+12=24 - a=12
a P(Mu) b P(Mu, but not Me)
i 14 _ 2
= = &5 u u
= =
T - ) AN{BUC) consists of the § (ANB)U(ANC) consists of the region
¢ P{neither Mu nor Me) d P(Me given Mu) double shaded region shaded. (all forms W\ and %% ) |
_ 12 ’ |
= = 11 As the regions are identical, AN (BUC) = (ANB)U(ANC) is verified, ,
= =32
1| d 2 a A={7, 14,21, 28,35, ... , 98}
8 a b < B = {5, 10, 15, 20, 25, ......, 95} )
i as 98=7x14, n(4) =14 i as 95=5x19, n(B) =19
' | il ANB={3570} . n(AnB)=2
| U A S8 W AUB={57,10,14, 15,20, 21, 25, 28, 30, 35, 40, 42, 45, 49, 50, 55, 56, 60, 63, 65, 70,
| A'nB' , 75,77, 80, 84, 85,90, 91, 95, 98} . n(AUB) =31 |
|
l i » 4 2 b n(A) +n(B) —n(ANB) ¢ From the diagram,  n(A) + n(B) — n(AN B) " i
=14419—2 =(a+b)+(b+e)—b W '
. =31 =a+b+e "
N =n(AUB) v =n(AU B) "
.‘ ¢ vy (W
| = = 3 a2 i pB i P(Aand B) i P(AorB) ‘
| _ n(B) _ n{ANB) _nAUB) '”
" a(U) T n(U) n(U) o
. b+e B b _ atb+e »‘ L
¢ |y T a+btc+d a+btctd a+b+e+d |
| |
' _ atbtbtc—b )“w
I — , el | v PA)+P(B)—PAand B)=——""T°" 7
| EXERCISE 151.2 S0 i s i s i e A e e 257 P R ™ v |
_ a+bte PPy
' 1 a a+btetd |
|« So A’'U B’ is the region o -
//A comidhing eliberpmest b P(Aor B) =P(A) + P(B) — P(A and B) {using iii and v} |
. e
| A = N B Shdd]]’lg. .‘ |
‘ ' J L U EXERCISE 158 (il v s i v 0 e T v e AR T ‘
B)"is shaded '
e WA B shege 1 a b i P(Mbutnot P) Wi P(P given M) I
Thus, as the regions are the same, (AN B) = A’ UB’ is verified. M P _ 18 99 | .
50 — o T
b % g 18 + 22 -
3K A T _ 22
7 L 2 1
= a0
! So 22 study both. .
U u
2 B B at+bt+e+d=40 .. (1) S d=14 Jusing (1) and (4)}
AU(BNC) consists of the (AUB)N(AUC) consists of the atb=23 .. (2 23+c=26 and a+18 =26
shaded region & ‘double shaded’ region. b+e=18 .. (3) Sooe=3 and a =8 .
; i at+b+c=26 .. (4 Thus b=18 —c=15 |
As the two regions are identical i 2 4 | |
AU(BNC)=(AUB)N(AUCQ) is verified. |
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a P(D and B b P(ncither D nor B d P(A or B) e P(A, given at least one) P(C, given A or B or both
| D B ( \ 2 g
_ 15 _ 14 _ 04646434210 _ 9464243 T
| 10 40 55 e = 9yereistaiz
< = 2§ ~ Too = 35 =Z
. _ T _ 4
| \ U 14 ¢ P(D, but not B) d P(B given D) | = 35 =5 —1
—_ 8 — 15
) T 23 |
_1
“ 5 6 urn marble a P(R):%x%_l,_%xi;.
I 3 F = at+b+etd=350 s e=17, a=18 g~ R =2
a+b=23 and 18485 4179 d=50 1/A<§-~Bi o o PEOR
. |} . z E 2 PR R = 1
b =22 oo d=10 2R 4R
Al e 381 ) (1R <l P(R)
‘ - U _d S E A B P>~ g g R 3X3 \
| a P(not B) b P(B or ) <%\ =252 |
o B =P8 1845+ 17 5™ BI LB |
_ 28 - 50 3
~ B0 _ 40 ‘
‘ - = %0
=1 o .
U 10 25 =%

P(SNI)

7 -1 a P=2xL4+3x2 b P(S|I)=
2

10 P(D) "
s<_ _ a3 )
¢ P(neither B nor S) d  P(B, given S) e  P(8, given B') %/ ey =2 (or 0.46)
\

; 2w T
10 5 18 < =251 mf

~ B0 = =— 3 _ 50 Ll
| - B+5 18+ 10 ks NI _ 1 "
- _ 18 B 23
' :% T [ e b,
<

ar

- bl

. “ TV c ’ +2 i 'Z i ;go . ec=10 and a=40 | T/ c § A B P(B | at least one malfunctions) w
o s Zz— M P(B M at least one malfunctions) »h
b+ec=60 . b=50 40% 10% ] M= = . -
i L R P(at least one malfunctions) |F||
' 50 1 0 100 i
| 7 0% |  P(TV, given C) = =2 U 0% <, - 16 X 76+ 16 X 105 r :
i 50+ 10 36 I M Tl T 41,88 9 7 |
| . | ~ i 100 167 Too " 10 To0 " 10 Too ey
! ' % -~ M — _T463 . ‘
I 5 a+b+ctdtetf+g+h=100 ' FHni ‘
4 B atb+dte=20 = o5 |
ﬁ btctetf=16 ' |
% ﬁ d+e +g=14 < | IRE
l @ +e+ _i +g . ¢ P(B) =05, P(G)=06, PG | B) = 0.9, where 13 is “the boy eats his lunch” and '
o die—5 G is “the girl eats her lunch
b et f=4 a P(both eat lunch) b P(B| @)
, u e —3 =P(BNG) P(BNG)
= ; P(GNB BT ‘
_ a-+6-+3+2=20 ‘1#2 =P(G | B) x P(B) {as P(G| B) = __(P(B) )} P(G)
1 Loe=2 f=2 d=3 b=6 {6+C+2+2_16 “ 8 =0.9x0.5 = 36
_ g ) : oo '
| SERER te=1 — 045 o 1]
a P(none) b P(at least one) € P(exactly one) = 0.75 '
_ &5 — 1 — P(none) 9L 6+T c P(at least one eats lunch)
v T o ~x5u)
= ~l i = P(B) + P(G) — (BN G) |
T N ‘ =05+0.6—-0.45
, =% = 0.65




=1--L
=1l-5

_ 14

15

C and D are not independent as  P(C' 1 D) # P(C) P(D)
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.| . 10 095 _p a P(P) b P(C|P) 5 a P(at least one 6) b P(at least one 6 in n throws)
I 0oz ~C =0.02 x 0.95 4 0.98 x 0.03 P(CNP) = 1—P(no 6s) =1 (%)n
| 0.05 P = 0.0484 - T P(P) =1—P(6' and 6" and 6') Sowe want 1 —(2)" > 0.99
{ 5 6 ;
0.03 _p ~0.02 x0.95 =1-gxgx$ —(&)™ > 0.0t
‘ 098 (v AT 4 1z
| c ﬁpl 00 —1-iz a2
: ~ 0.393 = 8L
! 2 nlog(2) < log (0.01)
[ . ; I ] -
11 Thecoinsare H,H T, T and H, T . ) 0g (D 501) {as 10g(%) <0}
| Any one of these 6 faces could be seen uppermost, P(falls H) = £ = ¢ log (£)
) P(HH coin N falls H) n > 25.2585
. Now P(HH coin | falls H) = P(alls H) n =26
_ _Pb(HH)
"~ P(falls IT) 6 Aand B are independent, so P{(AN B) = P(A) P(B) ... (1)
I z Now P{A'nB’)
:, ] =1-P(AU B)
-z =1—[P(A)+P(B)—P(AN B)] "
| =1—-P(A) —P(B) +P(ANB) g g
. EXERCISE 15K Iisssasun R F T aanssvan = 1 —P(A) — P(B) + P(A) P(B) {using (1)} " "
‘. - —_Pp(B b
a 1 P(RNS) Also, P(R) x P(S) =[1=P(A)][1 —P(B)] “W
‘ — P(R) + P(S) - P(RU S) —04x0.5 ' =P(4) P(B') A’ and B’ are also independent. ht
= 0440507 —0.2 it
=0.2 7 A B oo PlAY=105
U So, P(RN &) =P(R) x P(S) and hence R and S are independent events, and P(ANB)=P(A) x P(B) {A eand B are independent} lll!’
- ! . 0.1=05xP(
2 a PANE) b P(B|A) ¢ PA|B) Aand B are not . B3 w8
<“ = P(A) +P(B) —P(AU B) P(BNA) P(AN B) i v e & — BlA oy B :
—241_ 1 = PCA) = B P(A | B) # P(A). Now P(AUB')=P(A)+P(B')—P(ANDB") »“
Q =g +3-3 Ik ., =05+08—04 JW‘
N L _ an — il }
i T =2 =2 =0.9 ‘
h 5 @ .
= oL - L g
. 12 10 ‘ o P(CND {
8 a | PC|D) = —“"(P('D) - P(C' N D) = P(C | D) P(D) :
3 a As X and Y are independent b P(X orY) v v T , P |
P(X NY) = P(X) x P(Y) =P(XUY) sugilecly, PRlie D)= KE | D))
i =05x0.7 =P(X)+P(Y)-P(XNY) Now P(C'ND)+P(CND')=PC)
= 0.35 =0.540.7-0.35 3 P(C | D) P(D) +P(C| D) P(D') = P(C)
. _ 0. -
|. P(both X and ¥) = 0.35 =0.85 u L pD)+2[1-PD) =2
€ P(neither X nor Y) d P(X but not Y) % P(D) g _ % P(D) = 2%
=0.15 =0.15 : 2
| P(XNY) 0.35 o P) = 14
XN :
ii P(CND)= j=L& g1 - 3
& P(at least one solves it) I N( nP()C?‘ UPJ(DCI' | Di P(f)c 15 X 20 T 10
= 1 — P(no-one solves it) o J= 1= 3( 4 . )
=1—P(A’ and B’ and C') =1=%=
—1-2xixl b PCND)=% and PC)P(D)=E x 2 =11




