
Ex 6A
Question I

a) P (x -ex) = { Oo ! ! !
if " ' '

c) 200×0.6=120
if x -

- O

b) M = 0.6

Question 2

if x -- lo
a) P ( x -- x) = { ! ! c) Var Cx) = Elio)

'

+ If-65 - m '
if K = - 6

= $64

b) µ -- ICio) t IC- G) .

'

.
5 = 564

= $2 = $8

Question 3

I

a) par -- x) = { T
,

' for " ' 5

c) Vor (x) = f- ( is ') + If- z)
'
- M
'

5- for a = -2 =1445636

b) a -- IC 's) t Etz) = SIT i. o = Tsi

Question 4
since we win $50 but it

←
cost $5 to enter .

a) Ill = 0.05145) to . 95 (- 5) c) µ = p (45 ) t ( I - p) ( - 5)

= - $2.50 Let µ = O

45p - 5 t 5p = O

b) µ = 0.05 ( 50 - x) to . 95C- x)
.

'

.
p = to

Let µ -- O

2. 5 - 0.05K - 0.957C = O

X = $2.50

Question 5

Both correct since overall they represent the same scenario .

At a deeper level , we are using the linearity of expectation

since E (attb) = a E (x) t b

/ t

Bob's way Mary's way



Question 6

a) a = X, P , t Xz Pat - - - t kn Pn b) E(x) = I (p) t OG- p)

=p

Question 7

a) Var (x) = Kip, trip, t - - - t Xipn - ke
'

b) Var (x) = 12( p) t o
' (t -p) - M

'

= p - p
2

Problem I

f- (1) = p
'

( I - p)° = p

f (o) = Po ( I - p)
'
= I - p

.

.

.

f- (x) = { P , for K =/

I - p , for X -

- 0

This is precisely the formula for the Bernoulli distribution .



Ex 613
Question I

a) (f) (0.256.8)' c) ( 3)6. 2)
'

Co - 8)
'

b) (7) Co-2726.87 ' d) (3) Co - 2)36.870

Question 2

a) P (x>7) = PCX -- 7) t- P (x -- 8) = - a - d) P (XE 7) =P (x -- o) t p (x -- 1) t - - at P ( x -- 7)
= I - P ( x -- 8)

b) p(xE2) = P(x=o) t PG:D tp (x -- 2) = . . . = . . .

c) p(x72) =P(x : 2) t PK-- 3) t . - - t p ( x -- 8)

= I - P Cx -- o) - par -- i)

= . . .

Question 3 (see book)

Question 4 (see book)

Question 5 (see book)

Question 6

a) Let X = # heads flipped c) P (X 74) =P (x -- 4) t PG-- 5)
PCx=3) -- (5) (E)KEY = (E) HIT 's)'t (E) (E)TEI

b) P (X11) =P (x -- 1) t - . . t PG -- 5)

= I - P (x -- o)

= I - (E) (E)9¥15
= I - Is

Question 7

a) Let X= # of faulty toys b) P (xn) =P (x -- 2) t - - it P(x -- cool

n = 100
, p = 0.02 = I - P (x - o) - par -- i)

P (x -- o) = (F) (o.o2)
°

(0.98)
'"

= I - ( '°o°)@o25Co.q8) "
O

- ( 'Y) (o.o2)' (0.98199



Question 8

a) Let X -- # black balls drawn b) ⑦
'

(F)
'

y
n = 5

,
p = I = Is we don't include the Ch) term because the order is already given

P(x :3) = (5)(E)
'

CE)
'

Question 9

a) let X = # correct answers d) P (X 78) =P(x -- 8) t P (x-- a) t P (x -- co)

N = 10
, p = I, = . . .

P (x:o) = ('8)Halo (E )
"

e) P(x 72) = PG--2) t . . . t P ( x -- lo)

b) P (x -- lo) = (Yo) (4)
"

(4)
°

= I - P(x -- o) - par -- D

= - - .

c) P (x -- co) = ( '9) (E)" (E) b f) P(XE2) =P(x :o) t PG -

- t) t PG -- 2)

= - . .

Question 10

a) let X= # of winning tickets c) p(x -- o) = (%) Co-Dolo-9) "

N = 4 , p -- O - l

P (x = 2) = (4) (o. c)
'

(o .a)
2

d) P(x 71) = P(x -- i) t - - - t P(x -- 4)

= I - P (x -- o)

b) PG-- 4) -- (4) Co. 1) " ( o-a)
°

= I - (8) (o. c)Yo.a)
4

Question 11

let X = # of people who drink coffee
.

N = 6 , p = 0.4

P(x > 3) =P(x : 4) t P (x -- 5) t P(x = 6)
I - u r

Question 12 (see book)

Question 13 (see book)

Question 14

a) let X -- # of ' sixes ' rolled c) 6 x x x x x x x x x (f) (f) " (F) b
-

n-- 10
, p : I still need to choose

P (x -- 4) = ('9)(E)
"

(F)
-

3 more out of 9

b) (E)
"

(⇒6T
the order is already fun,

d) 6 x x x x xx x x 6 (E) (f)
"

(E)
°

-
selected

,
so no need for the Still need to choose

(2) term .

2 more out of 8



Question 15

a) let X -- # cloudy days c) X CX xx x x
T

N -- 7
, D= Is cloudy Monday

PG-- 3) = (E)
'

ft )
" (E)HIT's )

'

b) Nx-- 2) = (3) (E) 4¥75 de) x cc xxxx
T t

cloudy days

(E) HYE )
'

Question 16

a) let X= # of ' sixes ' rolled b) PCXZI) > o - 9

P(Xxl ) =P( x -- 1) t . . . tpcx -- n) l - (FY 70.9
= I - par :o) (F)" L O . I

= I - (8) (f)off)
'

n In (5) < In ( O' ')
y the inequality flips here because

= I - (÷)
"

n y hl In so
.

In CE)
I 12.6

i
. 13 rolls needed .

Question 17

a) let X= # of times Bob wins c) y
N 9=0.8

"
t 0.2×(0-8)

""

P (x El ) = PCX-- o) t PG -

- i)

= (8) (o -2)To. 8)" t (7) Co-2) ' (o .se)" " (17.95, o - l)-= 08^+02%83" #; ,b.) p(x72) > o - 9

I - pcxei) > o - 9

PCXE 1) co - I
c

'

. X 717.95

O - 8nto.znfo.se)" " Lo . I Least number of spins is 18
.



Problem I

let X = # of prizes won
.

(8) 6.DOG.a)' co - 05

P(X 71 ) 70-95 n Info. a) L In (0.057

I - P(x-- o) > 0.95 n 7 28.4

P (x -- o) Lo - 05 i
. Bill should spin at least 29 times .

Problem 2

Let PCH) =p 8p2 - 18 p t 9=0

Let X = # of heads flipped (4p - 3) (2p - 3) = o

P(X -

- 4) = 9 x PG -- z) p = Z , Z,
p4( I - p)

'

= 9 x⑧)p2G- p)4 But o Lpc I , so p - Z, .

p
'
= 9 ( I- p )

'

(p to) :
.
PCT) =L, .

= 9 - 18 p t 9p2

Problem 3

a) let X = # rainy days. b) Let X = # of mostly wet weeks

n = 7 , P = I n = 10 , P = (a)

P (X 74) =p(x -- 4) t PG -- 5) + PG-- 6) t para ) P (x =3) = ( 7) p'(I- p) ?

= (1) (E)" (3)
'

t . . - t (3) (f)'E)
°

Kol65

= 379
2187

Problem 4

Let x= # of times Leon hits target

P( Leon passes a day) =p( X 79)
= P(x -- 9) t p( x -- co)

i
. p = (8) (o - 8)

"

(oh 't (Yoko-8)
"

6.Do

✓ vvvvv x
- T

passes eliminated
here.

P ( eliminated last day) = Pb x ( I - P) , where p is defined as above .

Problem 5 P(x -- 2) = P(x =3) t p(x -- 4) 4 p - 3p

Let PCH) =p (3) p- ( i- pyo = ( Y) p
'

Ci - p) * (Y, ) p " ( I- p) .

"'
'" "in" I :÷:÷÷÷÷÷: I '÷÷÷÷÷÷.

for 2 flips for 4 flips But p I 1
,
so p -- I .



Ex 6C
Question I

a) µ = 10 (o -2) = 2 C) IU = 120 (t) = 40

52=10 (o -2) ( o - 8) = 1.6 52 = 120 (4)(Z) = ¥

b) ME 206.6) d) µ = 50ft, ) = 12.5

52 = 20 Co- 6)(0.47=4.8 T
'

= 50ft, ) (÷) = 9.375

Question 2

a) np -- 6 b) Par -- 37 :( 'f) (f) '(E)
' 5

npq = 4

i. q = }
p = t
n = 18

Question 3

a) n = 12 , p -- I c) P (M- r EXE keto) = P ( I EX E3)

µ = 12 (t) = 2 = P(x - D t PG - 2) t P (x=3)

o
'
-

- HEHE) -- E -

- (7) (f) ' (E)" + ('3) f's )
"

+ (3) (E)
'

(E)
'

T I 1.29 20.763

b) 2- 1.29 EXE 2+1.29 d) See book

0.71 E X E 3.29

l E X E 3 e) See book

i. X -- I
, 2,3

Question 4

a) µ -

- 30ft) = Is b) µ - 20 E X EM +20

5=30(1)(h) = 7.5 9 - 52 E X E 20.48

• I 2.74 10 E X E 20

c) Technology



Question 5

a) µ= lock) = 5 b) Var (x) = loft) (t ) = 2.5

5 = 52.5 I l . 58

Question 6

a) P(x-- o) x 2° t P Cx -- 1) x 2
'

t P(x -- 2) x 22 t P (x -=3) x 23 b) Expectation is - $4 t $3.375 =
- $0.625

= (3) (E)off) ' x 20 t - - - t (3) (E)' (E)0×2' i. on average Bob will lose $0.625 Per game
= $3.375 : . After 200 games, Bob will lose on average $125

Question 7

a) let X = # of times Mary hits the target b) µ = 5×P× $5 - $20

since entry fee is $20 = O

µ = 5 x O - G x $5 - $20
✓

25ps = 20

= - $5 :
.
P = ¥

< O

i. Not in Mary's favour .

Problem I

a) (F) PCI - p) " = p
" ( I -p) b) p

'

( i - p)
'
= p'( i - p)

'

(I - p )
'
= p

'
l - p = p

( tpp )
'
= I :p = I

1 - p
-p

= I c) The above imply a symmetric distribution i. e . P -- E - I
:p = I

Problem 2 Problem 3

Let X = # of odd digits a) RHS = I - ^nP÷ C) Further
,
since

n = 5 , p . I ← f.onddidisig
"

= I - q Vg{ → o
p (more odd than even) = PCX 73)

= p
= (3) (E) 'Eal't (E) Ea)

"

(E)
'

+ (E)(E)
'

fat -

- LHS d) Closer
,
since

i. e.e.mini:÷÷÷:*. -ni
"" " "" µ .÷. ; : II.It

.

> O Vara)
a-

< I
i. Overall Mary should walk away with a profit .

i
. M > Vara)
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P 2.04222 1002
P 1.022222 04
o 9793 0.8461
0.1332

05 a y o I 6 7 0.0316
6 15 40 75
c 2 1.055
d P X 12 1 0.8531

0.1469

06 a n o 8 6 55 0.05657
Pex 85907 7127083877

Plz 8839
L o 8106
0.1894

6 P XE367 042235.5857
p 2 1.414
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0.0793

are a M o56 6 78598 0.03924

Plp 062 P2708783L

6 PCO5221520.62 P 586324 241.53
PC 1 022241.53
IO 9370 1 8461
0.7831

08 P X 225 P 2 7551 6 fgP 23 2.165 0.0231
P 212 165 009846

99 M 04 G FX 0.04899

PC 351 145 p 352.4 22 4521
PC 1.0252 1 02
P 8461 57 2
0.6922



Pl 6 525868 0.0151
p 21901 4239 101.21224222.2351

PC 1.9922 0.66
PC 6622 1.99
0.9767 0.7454
0.2313

P2 µ 55 6 5554 0.05562

P 364 446 p 382.55222480255
PC1 80 2220.45
0.6736 l 9641
0.6377





   

                                                                                                                          

 

 

 

 

 

 



 

  

 



 

 



 

 

 

 

 

 


