METHODS 12

Concepts and techniques

1 a
. ) Relative
Width (cm) | Frequency T
5.5-5.9 3 0.103
6-6.4 2 0.069
6.5-6.9 3 0.103
7—7 .4 2 0.069
7.5-7.9 2 0.069
-84 2 0.069
8.5-8.9 4 0.138
994 6 0.207
9.5-9.9 1 0.034
10-10.4 2 0.069
10.5-10.9 0 0
11-11.4 2 0.069
Total 19 0.999
b
025
- 0.2+ [ ]
g
& 0.15 ]
E
£ 0.1-
k=
& 0051
ﬂ' T T e e e rrrrrrrr T
5 6 7 8 9 10 11
Palm width (cm)

© Cengage Learning Australia 2014 ISBN 9780170254663



c P(6<wW<7)=0.069x0.9 +0.103 x 1 +0.069 x 0.1 = 0.172
d P(7.5<w<85)= 0.069x 0.9 +0.069 x 1+ 0.1 x 0.138 ~ 0.145

Height (cm) | Frequency | Relative frequency
155-159 2 0.1

0.35

02

0.15

0.1

0.1

l60-164
165-169
170-174
175-179
180184

L B N

b

]

0.4
0.35 4
0.3+
0.25
0.2+
0.15
0.1
0.05 4
0

Belative frequency

R R R RS R RE R R
1500 155 1ad 165 170 175 180 185 190
Height (cm)

c 161-164 is actually 160.5 to 164.5

P(160.5 < h < 164.5) = gx 0.35=0.28
d Over 168 is actually over 168.5
P(h > 168.5) = éx 0.20+0.15+0.1+0.1=0.39
e Strictly between 165 and 175 is actually 165.5-174.5

P(165.5 < h < 174.5) = %x 0.20+0.15=0.31
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Time (min) Frequency | Relative frequency
0-1 3 01785714
2-3 3 0.107 1429
4-5 3 0.107 1429
67 9 03214286
890 6 02142857
10-11 1 00357143
12-13 1 00357143
b
0.35
. 037
E (.25
i
.
E 0.05 -
[I LINLINNN INNLUNN LN IR LU L L LI LI LU LN DL LN LA |
0123 4567 8 91011121314
Time (min)

C P(T <4.5)=0.1785714 +0.107 1429 + %x 0.107 1429 =0.339 285 8

d P(T > 10.5) = %x 0.035714 3 + 0.035 714 3=0.053 571 45

e P(5 <t <10) = P(5.5 < h <9.5) = 0.321 428 6 + 0.214 285 7 = 0.535 714 3
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Reasoning and communication

4 a

10 Frequency | Relative frequency

80-89 5 0.113

90-99 9 0.205
100-109 14 0318
110-119 6 0.136
120-129 5 0114
130-139 4 0.091
140-149 1 0.023

Total 44 1

A

0.04 ~
= 0.03 H
=
F 0.02 -
2
& 0.01

0 My —

T -
B0 90 100 110 120 130 140 150 I

b P(99.5<1Q<110.5) = 0.318 + 0.1 x 0.136 = 0.3316

c P(100.5 < 1Q < 109.5) = P(100 < IQ < 109) = %x 0.318 = 0.2862

d 107.45
e This group is a sample and will not necessarily have the same mean as the
population.
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Time (min) Frequency Relative frequency
0-1 5 0.142 857 1
2-3 b 01714286
4-5 8 02285714
67 2 00571429
-9 b 01714286
10-11 4 0.114 2857
12-13 2 00571429
14-15 1 0028 571 4
16-17 1 00285714
0.25
B 0.24
% 0.15
B~
g 01
E 0.05 1
l:l__ rmrTrrrrrrrrrrrr T T T T TrrT T T T T T T T TTT
0 2 4 6 8 10 12 14 15 18
Time (min)

b P(t<5)=0.142857 1+ 0.171 428 6 + %x 0.228 571 4 ~ 0.429

c They come at intervals of less than 16 minutes.
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Concepts and techniques

1 a f (x) = 0.5x for the interval [0, 2].

y
1.5

0.5

1 2 3 x
Area=05x(2x1)=1

Yes, could be a probability density function.

b f(x)= % for the interval [0, o).
(x+1)
y
15
1

0.5

1 2 3 X

. 1 e 1 |
Area= [ oD dx=—[ (x+1)* | ={(X+l) } =-(0-1)=1

Yes, could be a probability density function.
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c f (x) = $(3 —x)(x + 1) for the interval [0, 3].

15

0.5

1 2 3 X
_ 13
Area = 5.[0 (3-x)(x+ 1)dx=3

No, could not be a probability density function as area = 1.

gt

| f1lx)=4 x>-4 x

# Edit 2oom Analysis ¢ (%)

sheet1Sheet2 [Sheet3 [Sheet4 [Sheets |
M vl=4.x3-4.% (==
[v2:0
[¥3:0
[v4:0
[ys5:0
[v6:0
170
=¥
1.5
l
el
-is G5 of 05 15 3
0.5}
Ll
—1.5}
% G
Deg Real |
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f (x) = 4x3 — 4x for the interval [-1, V2]

The function has negative values in the given domain. P(x) > 0.

No, could not be a probability density function.

*Unsaved —

*nsaved <

17
L 7 0.755647

&+ Edit Zoom Analysis & (%] & Edit Action Interactive
¥ S S CS O L

sheet1 [Sheet2|Sheet3Sheetd [Sheet5 | Tel
=-dx

y1=% f— 1 Tx
[v2:0
[¥3:0
[Ora:0
[T¥5:0
[v6:0

0.7556474569

Line| & | yH | =« 3>
0™ | e® | In i %
d dD ] 1
Il | S50 | 50 | S| G

mo| [=]|[%E]| 2= | O

?/ol—‘l\)m.bt

sin | cos | tan g 4
) BE |« |8 | % |as ek |
Deg Real | Alg Decimal Real Deg ]
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f(x) = Yi for the interval [1, 7]
X

y

Area= jl’%dx = 2[In(x)]] =Z(In(7)- In (1)) =0.755..

No, could not be a probability density function as area = 1.

-1 S I
2 a | T de=—[(x-D*] = (o 4j_4

_ 4 . "
f(x)= W is a pdf on [0, o).

*Unsaved =

£ Edit Action Interactive
I“{% S 187 i [ o o [ L1 | v =

2
] (3—x) (x+3)dx
-1

[F@-x)(x+ 3)dx=24

(3-x)(x+3)
24

f(x)= isapdfon[-1, 2].
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*Unsaved <=

# Edit Action Interactive
B3| e | T sime | 5 | [ | ¢

20
f xdx
0

200

20
jo x dx = 200

X .
f (x) = — isapdfon [0, 20].
(x) . p [0, 20]

*Unsaved <

[ ¢ |

=l

n(2) 0.806853 |
(e2'1—1)dx H

£+ Edit Action Interactive
o1 [0 [afswe] oo [+ 7]

In(2)
] e2X_1dx
0

0.8068528194

I:(Z)(ezx 1) {e; ) x}m) _ (eﬂ;@) “In (Z)J —@j =2-In(2) _% = %'”(2)

0

2(e”-1) .
f(x) = ———isapdfon [0, In(2)].

3-21In(2)
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3 a Ixx’zdx:— E D
! X | X X

b P1<X<2)= 1—%—(1—1):1
2 2
c P2<X<3)= -1 —(1_1j=£
3 2) 6
d PR<x<4=[1-1][1-1}-1
4 2) 4
_ 11 1
e PEB<X<4)=PR2<X<4)-P2<X<3P=="-==—
4 6 12
4
*Unsaved —
(7—10 (cee2)jax cdf(1)-caf(0.5) 0.019643
0 cdf(4)-cdA(2) 0.142857
T pone ca(10)-car(s) 0.678571
Define cdj(x)= (— (y+2))dy
0 caf(6)-carl4) 0.2
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£ Edit Action Interactive

4] g sime] B [v [\ | o

f A (x+2)dx

1

Define cdf (x) f ———(y+2)dy

done

cdf (1)—cdf (0. 5)
0.01964285714

cdf (4)—cdf (2)
0.1428571429

cdf (10)—cdf (5)
0.6785714286

cdf (8)—cdf (4)]
0.2

O

Alg Decimal Real Deg | (m

f(x)= 7—10(x + 2) defined on the interval [0, 10].

« 2 X 2
a Ii(x+2)dx:i X iox| =2 *4x
°70 70| 2 140
2 1
b PO5<x<p=|XTH| _ 1 5
140 | . 140
iax| 1
c  PR<X<4)= - (32-12)=2 =1
140 140 140 7
rax 1
d  PGB<X<10)=|XT — (140 45) =
140 |, 140
ax ] 1
e P(A<X<6)= = ( -
140 |, 140
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*Unsaved —

In(5) 1.
—1n(1.2)e_x = cdf(-0.1)-caf(1) -0.737291
x Done Cd]{4}_CdJ’{O) 0.981684
Define cdf{x)= (i eV ay cdf(0.15)-cdA-0.15) 0.301126

& Edit Action Interactive
e i i) G e M e M

In(5)
f e Xdx
=In(1.2)

1

X
Define cdf (x)= ] ¥
-In€1.2)

done
cdf (=0. 1)—cdf (1)
—0.7372914769
cdf (4)—cdf (0}
0.9816843611
cdf (0. 15)—cdf (-0. 15}
0.3011262663
n

Alg Decimal Real Deg |

f (x) = e defined on the interval [-In (1.2), In (5)] » [-0.1823, 1.6094].

a jx e *dx = [—e’X]X =g X (- NED) =12
~In(1.2) ~In(1.2) ’

b P(2 < X< 3) =0, outside domain
c P(-0.1<X<1)=12-e'-(1.2-¢%Y)~0.737

d PO<X<4)= —[e‘x}:@ =—e"®41=-02+1=0.8

0.15 1

015 015

+e%* ~0.301

e P(-0.15 <X <0.15) = —[e |
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Reasoning and communication

6 F(x) = 0.4x — 0.04x2 for [0, 5].
f (x)=F'(x)=0.4-0.08x

f (x) >0 for [0, 5]
Area of triangle =0.5x 04 x5=1
. pdf

7 F(t) =1 —e*for [0, «).
f(x)=F'(x)=4e™"

f

Ll o . w4

1 2 3 X
f(x) >0forx>0

Area under the curve for x>0

[1-e"] = (1—%}—(1—1) =1

e

. pdf
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£+ Edit Action Interactive

"ﬂ%l&jb fg;]lSimplfi"ylvl—%)—lv

Define f(x)=diff (0. 1x, x)
done
f(x)
0.1
10
f 0. Ldx
0
1
.

F(t) = 0.1x for [0, 10].
f(x)=F'(x)=0.1

f
0.2t

0.1

123 4567 8 9 1011 X
f(x)>0forx>0

Area under the curve =10x0.1=1
. pdf
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Concepts and techniques

1 a [0, 20]
20x p(x)=1

1
p(X) =%

b [0, 18]
18 x p(x)=1

1
p(x) = 18

C [10, 20]
(20-10) x p(x)=1

1
P(Xx) :E

d [5, 15]
(15-5)x p(x)=1
1
p(x) = 10
e [6, 36]
30xp(x) =1

1
p(x) =30
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2 a [0, 12], centre height = l m (0-6) = i m (6-12) = L
6 62 62

123 456 7 8 9 1011 12 X

X3—_60:% for 0<x<6
PO=) 1) x 1
—~ - += for 6<x<12
36 36 3
b [0, 16]
p
;,,
8
12345678 90D1UIDZNBMUIBIB X
X6;4O for 0<x<8
P=1 L 16 x 1
-t -t 4= for 8<x<16
64 64 4

c [12, 22], width of base is 10

D 1 2 B 4 B ¥ UV B B D A 2 X

(X;512) for 12<x<17
p(x) = (x_22)
XL or 17<x<22
25

© Cengage Learning Australia 2014 ISBN 9780170254663

17



d [4, 24], width of base is 20

p
a1

123456789DNRBUBFTBODA2B2

();;;') for 4<x<14
Px) = (x—24)
- for 14<x<24
00

e [2, 34], width of base is 20

p
a1

' 123456789DURBUBFTBODA2B2

()(2;62) for 2<x<18
Pe)= (x—34)
- for 18<x<34
256
3 a The maximum value of p(x) is %
1
b The slope of the line on the left of 6 is nse_3 :1
run 2 6
_1
C The slope of the line on the right of 6 is nme__3._
run 4
X% for 4<x<6
d X) =
p(x) 10

—-—— for 6<x<10
12
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4 a [5, 15] with maximum value at 7.
xl_BS for 5<x<7
p(x) = 15
———— for 7<x<15
40
b [4, 10] with maximum value at 8.
X1;24 for 4<x<8
p(x) = «—10
———— for 8<x<10
6
c [20, 30] with maximum value at 23.
XI;O for 20<x <23
p(x) = 30
———— for 23<x<30
35
d [0, 20] with maximum value at 15.
X
50 for 0<x<15
p(x) = 20
——— for 15<x<20
50
e [20, 90] with maximum value at 60.
?;;f for 20<x <60
p(x) = <90
—-———— for 60<x<90
1050

Reasoning and communication

5 a p(t):% for 15<x<20

b P(x>16)=0.8
c P(x > 18) = 0.4
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6 a 0 and 10 minutes

b P(between 0 and 5 minutes after getting to the stop) = 0.5

C b(t) =0.1

d P(Carol getting a bus within 3 minutes of arriving at the stop) = 0.3
7 [6.82, 6.86], width of base is 0.04.

p

)
o4
K]
2

D,,

R, ; ‘
@® @ @ X

()= 2500x—17 050  for 6.82<x<6.84
PY=1 o500x+17150 for 6.84 < x < 6.86

P(x<6.85m) = [ —2500x+17 150 dx + [ - 2500x—17 050 dx = 0.375+0.5 = 0.875
6.84 6.82

8 102% of 82 = 83.64
98% of 82 = 80.36
Width of base is 3.28

XIEZ;% for 80.36< x <82
Pex) 8364
> for 82<x<83.64
1.64
P(81< x < 83 m) = ISZ&O;%de%—Lg;&de
8 164 2 164
x2-160.72x |

=2| 2 —""22| by symmetr
{ 2><1.642 :|81 o Y

=2 % 0.4238...

= 0.0877...

The probability that someone whose bathroom scales show them as weighing 82 kg
(between 81 and 83 kg) is about 0.848.
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pld)

o 1 2 3 4 5 6
Distance (mm)

b 05xh(0)x6=1, h(0):%
1
m=_3__1
6 18

1 1
sop(d)=-—(d-6)=—(6-d
p(d) 18( ) 18( )
c Since the player will be within the horizontal part of the triple twenty, it is only

the vertical distance that matters.

4
41 1 x*| 8
P(d£4)=IOE(G—X)dX:E[(SX—?] ==
0

d It will reduce the target area by the area of the dart shaft, but by shifting his target to
a point 4 mm to the (larger) side of the existing dart, it will make no difference to
the probability of getting a triple 20 on the second dart.
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[17, 31], width of base is 14.

~i

A+
7T B3DPD222325373333»3 X

%—% for 17 <x<22
p(x) = < 31

-—+—  for 22<x<31

63 63
P(18 < x < 20) = jzoi—ﬂ dx = 0.114

18 35 35
x5 X 31
P(24.5<x<25.5) = L45 ~ o3 " gg X =0.0952
P(x < 25) = 25—l+ﬂdx+ 22L—de:i+£:§
2 63 63 1735 35 14 14 7

Depends how often she can afford to be late. 80% of time? 10% of time?
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Concepts and techniques

1 a f(x):é%

b E(x) = j XX—dX—% X ]27_418(
2 E()= 2070 E%E X = 110(8100 400) =55
3 EM=], Egd -—56[x2]f ;2(1296 64) =22

4 [6, 36], width of base is 30.

p

iﬁ
b

I+
6 8D 2 45 BD223B3P22IJF X

Z—;O—% for 6<x<24
p(x) =
X 1

——+— for 24<x<36

XS X2 24 X3 X2 36
{810 90} { 540 1014
~10.8+11.2
=20

© Cengage Learning Australia 2014 ISBN 9780170254663

729-9)=15

23



(x- i)cm (x' M)dx

18.33322

£ Edit Action Interactive

5 irE
£} | b |13 sime |12 | v

10 x 5 —2(x—45)
fﬂ xX(Eig)dx+f10xx(ggigﬁg‘*)dx

18.33333333

[0, 45], width of base is 45

X

— for 0<x<10
225

p(x) =

“2x=45) ¢r10<x<45
1575

Eu)zjmxx-li-dx+j“xx-i§iiﬂ9-dx:181
0 225 10 1575 3
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*nsaved —

400
20 40

40 60 40
—20 c=lx—-60
(x. x_)dx+ xfe60)

& Edit Action Interactive

23] s 2]+

400

40

a0 60 _
[ o g axe [ o250 yax
20 40

[20, 60], width of base is 40

p

i,,
2

X4_0é0 for 20<x<40
X) =
p(X) _(x—60)
for 40<x<60
400
E() =] xx x=20 dx + [ xx _X=60) 4y
400 20 400
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Reasoning and communication

7 [a, b], width of base isb — a

b-a a+b
at+—=——
2 2
Area of triangle = 1
1
=x(b-a)xh=1
2><( )
he_2_
b-a
p
2
b-a
E a+b b X
a+b 2 b-a
Fora<x< , horizontal distance = >
2 b-a_ 4
m= + =
b-a 2 (b-a)?
4x
= X—a
y (b_a)z( )
similarly, for 22 <x<b, y=-—**__(x_b)
(b-a)
4x > (x—a) for aSXs—a+b
(b—a) 2
P(x) = 4x a+b
————(x-b) for ——<x<b
(b—-a) 2
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& 4x ~ o[ 4x ~
E(x)_ja xX[(b_a)z(x a)jdx+jaz+bx ( (b_a)z(x b)}dx

ath
-_4 '[ZXx(x—a)dx—LJ.;x(x—b)dx
2

(b—a)* - (b-a)’
N S 4 Ty
_(b—a)z-[a (x ax)dx+(b_a)2_[b (x* —bx)dx

a+h a+b

_ 4 _x_3_ax2 2+ 4 x_3_bsz
(b-a)| 3 2] (b-a)?[3 2

b

3 2 3 3 3 2 3 3
4 (a+b)” a(a+b) _a_+a_+(a+b) _b(a+h) _b_+b_}

~ b-ay| 24 8 3 2 24 8 3 2
__ 4 (2@a+h)’ (a+b)’(a+b) a® b’
(b-a)’| 24 8 6 6
B 4 3 3 3, |3
= m(z(am) 3(a+h)’+4(a’+b°))
_ 1 r AN 3
B3 (4(a+b)(a*—ab+b?)-(a+h)*)
_ (a+b) 2 2y 2
= 6(b—a)2(4(a ab+b*)—(a+b)?)
= (@*D) (4ar_gab+4p? —a® —2ab-b?)
6(b—a)
= (a+b)2(3a2—6ab+3b2)
6(b—a)
_ @)y
6(b—a)’
_ (a+b)
=2 QED
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*Unsaved —

450 750
x-300 -x+750
X m— dx+ X e | d X
225- 150 225300
200 450
500

£+ Edit Action Interactive
el [Eaf ] o

450  x-300 700 —x+750
xx( yax+[ o yex
1300 225%150 450 225%300

500

[$300 000, $750 000], width of base is 450 000. Mode is $450 000.

a Use [300, 750], h = L
225

p

17
73

A 1 1 1 1 1 1 1 1 ‘
D » O H D D ® MW B X

X=300 ¢ 300< x <450
200 225x150
—(X=750)  ¢or 450<x <750
225x300
E(%) :J»zlsox>< x—300 dX+J.750X>< —(x—750) dx
300 225%150 450 225%x300
500

So E(x) = $500 000

© Cengage Learning Australia 2014 ISBN 9780170254663
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450 X—300 1
C W I " dx=Z
0 225x150 3
Thus, m is such that Im ﬂdx -111
450 225%x300 2 3 6
2 m
Now ;I (750—x)dx = _ 1 s X
225x 300 J450 225%x300 2 450
2 2
Thus —~ | 750m—"" _750x 4504+ 229 | = 1
225%x300 2 6

Solving on a calculator, m = 750 — 150+/3 or 750 + 150/3

But 750 + 150+/3 is outside the domain, so m = 750 — 150+/3 ~ 490.192...

The median would be about $490 000.
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Concepts and techniques

1 Given a uniform continuous random variable X defined on the interval [4, 16],

1
a p(X) :E

b by symmetry, E(x) = 10

¢ Var(X)= jb POO(X = )2 dx

16 1
ozzL E(x—1o)zo|x
=12
o=+12
G=2\/§
2 a [5, 25], width is 20.

P(x)=5

By symmetry, E(x) = 15

Var(x) = [ p()(x—p)?ax

) 25 1 9
=| —(x-15)"dx

c .[5 20( )
=333

6=1+/333

6~5.77

© Cengage Learning Australia 2014 ISBN 9780170254663
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[0, 50], width is 50

X)=—
P() 50
By symmetry, E(x) = 25

Var(x) = [ p()(x—p)’ax

c _j —(x 25)%dx

=2083

—+/208.3

o ~14.43
[0, 20], width is 20

X)=—
P(x) =25
By symmetry, E(x) = 10
Var(x) = [ p(c—p)’dx
ol = j —(x 10)2dx
=333
333
o ~5.77
[80, 120], width is 40.
X)=—
P() 40
By symmetry, E(x) = 100

Var(x) = [ p()(x—p)’ax

= j —(x 100)2dx

-1333
6=+/1333
c~11.547
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e [0.6, 2.1] width is 1.5.

By symmetry, E(x) = 1.35

Var(x) = [/ p(x)(x—n)*dx

2 212 3 2
o’ = fo.ag(x 1.35)2dx
=0.1875

6 =+/0.1875

o ~0.433
3 a [12, 20], width of base is 8.

p

l,,
4

%—3 for 12<x<16

p(x) = . 5
——+— for 16<x<20
16 4

b E(X) =16 by symmetry
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2.66667

£+ Edit Action Interactive
['E4] & [ s [ 2| o

16 20
fl (E‘E)("'IG) 2dx+]16( 18+4)(x 16)"2dx

2.B666666667

Var(X) = [ poo(x—p)?dx

ol = 16(%7)@ 16)%dx+ | (——+ j(x 16)2dx
~13+13

c~1.633

© Cengage Learning Australia 2014 ISBN 9780170254663

33



4 A continuous random variable X is defined on the interval [0, 50] and has
a symmetrical triangular probability density function.

X for 0<x<25

a 0(x) = 625
ﬂ for 25<x<50

625

R~

5 o 5 2 B P T L H H X

b E (X )=25 by symmetry

(i- (,\'—25)2)dx+ —+— :

6’)5 ’>5

104.167

& Edit Action Interactive

50
f o= (x-26)" 2dx+f25( et (x-25) " 2dx

104. 1666667

Var(x) = [ p()(x—p)’ax

_I ( j(x 25)% dx + j (—@Jrgj(x 25)2dx

—52.083+52.083
—-104.16

=+/104.16

6 ~10.206
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a [5, 15]

o

l—l for 5<x<10

25 5

——+§ for 10<x<15

p(x) =

E(X) =10 by symmetry

Var(x) = [} po(c—p)’dx

_f(’(___j(x 10)%dx + j (——+ j(x 10)*dx

=2.083+2.083
=4.16
4.16
o~ 2.04
b [0, 54]

— for 0<x<27
———+— for 27<x<54
E(X) =27 by symmetry
Var(X) = [ poo(x—p)?dx

_I (mJ(x 27)%dx + j (_E+EJ(X 27)%dx

=60.75+60.75
=121.5

=+121.5

c~11.02
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c [6, 60]

x 2
729 243
X)=
p(X) %20
729 243

for 3<x<33

for 33<x<60

E(X) =33 by symmetry

Var(x) = [/ po)(x~ 1) dx
o’ :ES(L—ZJ(X_33)2dx+‘[60(—i+£
729 s\ 729 243
=60.75+60.75
=121.5
c=v1215
c~11.02

© Cengage Learning Australia 2014

ISBN 9780170254663

j(x—33)2dx

36



& Edit Action Interactive

] b [0+

0,
f (-2+1) (x-3. 3333) " 2dx
0

n

Var(X) = [ poo(x—p)?dx

I x 1 )
= ——+={(x—-3.3)7dx
o =] ( 50 5j( )

=55
6=455
o~ 2.357

5.550005557
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Reasoning and communication
. . .. a+b .
7 Width of base is b — a, Midpoint: — Avrea of triangle = 1.

%x(b—a)xhzl

b—a
b—a
2
Fora<x< 2(x—)a—er
_a) 2
_ 2 b-a_ 4
m= + =
b-a 2 (b-a)?
For a+h 5x5b,m:—L2
(b—a)
4 2(x—a) foraSXSa—er
(b—-a) 2
Pix) = 4 a+b
- (x=b) for ——<x<b
(b—a)? 2
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Also, u = aLb
2

Var(X) = [ p(x)(x—p)*dx

E3 a+hb b a+b
= (b e —a)(x—Tj dx+ [ (b_ o b)(x—Tj dx

2

4 aZb 2x—a—b 4 2x—a—-bY
oo O )( ]dx (b-a)’ Ia*b( b)(TJ dx

a+b

[ 7 (x=b)(2x—a—b)dx

a+b
S [ 7 (x-a)@x—a-b)’dx+

(b-a)’

1
(b-a)’

a+b
6 : " {j 2 (x—a)(4x? +a’ +b? — 4ax—4bx + 2ab)dx

a+h
+ 2 (x=b)(4x* +a” +b? —4ax—4bx+2ab)dx}

a+h
(- : ) U 2 (4x° —8ax® —4bx’ +5a’x +6abx +b’x —a’ — 2a’h —ab’)dx
a

a+h
+J'b 2 (4x® —4ax® —8bx* + a’x + 6abx + 5b*x —a’h — 2ab? —bs)dx}

as

2
x* —(a®+2a’b+ab®)x

a

1 X4_8a+4bX3+5a2+6ab+b2
(b—a)? 3 2

a+b

2
x* —(a’b+2ab® + b3)x}

b

3 2

_ 1 (a+bj4_8a+4b[a+b)3+5a2+6ab+b2(a+bj2
(b-ay [\ 2 3 L2 2 2
2 2
_ (2% +2a%h + ab’ )(a;bj_a4+8a+4ba3_5a +6ab+b® ,

3 2

4a+8b(a+bJ3Jr a’ + 6ab + 5b? (a+bj2
3 2 2 2

{4 4a+8b , a’+6ab+5b’
+| X - X"+

4
+(a3+2a2b+ab2)a+(azb) —~

2 2
—(ah+2ab” + + - +(a’h+2ab” +
(a%h + 2ab? + b?) aJZrb _p 4a;8b b? a +6a2b+5b b? + (a%h+ 2ab? +b*)b
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1 {2(a+b)4 _(2a+12b)(@+b)’ (63’ +12ab+6b°)(a+b)’

T b-a)?|” 16 3x8 8
(@ +3a’b+3ab* +b*)(a+b) , 8a+4b , 5a’°+6ab+b® ,
- —a‘+ a’ - a
2 3 2
2 2
H(a® +2a%b+ab?)a—bt + 2380 A+ GaZb 9012, (a%b+ 280" + b3)b}
- M{S(a +b)* —12(a+b)(a+b)® +3x6(a’ +2ab+b*)(a+b)’
~12x(a® +3a’b +3ab” + b*)(a+b) — 24a* +8x 4(2a +b)a’
—12(5a” + 6ab + b?)a® + 24(a’® + 2a’b + ab?)a — 24b"* +8x 4(a + 2b)b*
—~12(a® + 6ab +5b%)b’ + 24(a’h + 2ab” + b*)b}
- m&(a +b)* —12(a+b)(a+b)® +18(a+b)*(a+b)* —12(a+b)*(a+h)

—24a* +64a* +32a°b —60a* — 72a°b —12a’b? + 24a* + 48a%b + 24a%h?
—24b* +32ab® + 64b* —12a%b® — 72ab® — 60b* + 24a%b? + 48ab°® + 24b4}

:%{—3@ +b)* +4a* +8a’b +12a’b* + 8ab® + 4b* +12a2b2}
24(b—-a)

i Wl)z<_3a4 ~12a%h—18a%h’ —~12ab’ —3b* + 4a* +8a’h + 24a’h’ + 8ab® + 4b* )
—a

= ;(a“ —4a +6ab? —4ab® + b“)

24(b—a)?

1 oy (b-a)?
- 24(b—a)2(a b) = 24 QED
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p(X) =2 (x-2)
a
E(X):j:xX p(x)dx

_r,. 2
= Io Xx—g(x—a)dx

Var(x) = [ p(x)(x- )" dx

= Ioa_%(x—a)(x—%j dx

gij (a—x)(3x—a)*dx
gij' (a—Xx)(9%x* —6ax +a’)dx

j (9ax* —6a’x +a’ —9x® + 6ax* —a’x)dx

[3ax —3a’x +a3x—gx4 +2ax® —iazxz}
4 2 0

= ( 3a4+a4—ga4+2a4—1a4j
4 2

a

N
4 18

L
9a’
2 2
9_
3.2
Thus the variance is given by T
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Concepts and techniques

1
1 a X)=——
p(Xx) 100

E(x) =50 from symmetry

Var(X)= I: p(X)(x — p)? dx

w0 1 2
Var(X):jO (mJ(x—SO) dx
- 8333
o, =4/Var(X)
= 28.87

b [5, 205]
C Y=2X+5
E(x)=50 = E(y)=2x50+5=105
Var (X )=’ =8333
Var (Y) =0 =2°c, =33333
o, =28.87
G, =2x28.87=57.74
d  E(Y)=2E(X)+5
Var(Y) = 4Var(X)
SD(Y) = 2SD(X)
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p(x) = 2—10 on the interval [30, 50]
E(x) =40 from symmetry
Var(X)= I: P(X)(Xx —p)?dx

Var(X)= I;O(Zioj(x—m)z dx
=333

o, = Var(X)

o, =577

[148, 248]

Y=5X-2

E(x)=50 = E(y)=5x40-2=198

Var(X)=0? =333

Var (Y)=c =5°c2 =8333

c, =577

G, =5x5.77 = 28.87

E(Y) = 5E(X) - 2

Var(Y) = 25Var(X)

SD(Y) = 5SD(X)
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a p(x) = % on the interval [20, 60]
E(x) =40 from symmetry

Var(X)= I: P(X)(x —p)*dx

Var(X)= .[2600(4%)()(_40)2 dx

=1333
c, = 1/Var(x)
=11.547
b [8, 16]
c Y=02X+4
E(x)=50 = E(y)=0.2x40+4=12
Var(X)=0? =1333
Var(Y)=0? =0.2°c2 =53
5, =2.31
d E(Y) = 0.2E(X) + 4
Var(Y) = 0.22 Var(X)
SD(Y) = 0.2SD(X)
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4 A continuous random variable X is defined on the interval [7, 8] and has a symmetrical

triangular probability density function.

p
2

71 8 X

4x—-28 for 7<x<75
p(x) =
—4x+32 for 7.5<x<8

a E(x)=7.5 from symmetry
Var(X) =Ib P(X)(x —p)*dx

Var(X)= j1§(4x—28)(x—5j2 dx+_|'8(—4x+32)(x—Ej2 dx
7 2 L 2

o, =Var(X)
c =£z0.2041...
12

X

b [110, 130]
c Y = 20X - 30
E(X)=75 = E(y)=20x7.5-39=120

Var(Y)=o? =20%6? =220 _ 162
24
o, 56 402
3

d  E(Y)=20E(X) - 30
Var(Y) = 20% Var(X)
SD(Y) = 20SD(X)
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5 [0, 50]

6_)2(5 for 0<x<25
a p(x) = 5

—-——+— for 25<x<50

625 25

E(X) =25 by symmetry

Var(x) = [/ p(x)(x—u)*dx

2 25 X P 50 X 2 2
c _jo (@](x—zs) dx+Ls (—@JrZ—SJ(x—zs) dx

—52.083+52.083
~104.16
6 =+/104.16
~10.21
b Y=3X-5
[-5, 145]
c E(X)=25 = E(y)=3x25-5=70
Var (X ) =c? =104.16
Var (Y)=o? =30} =937.5
G, =30.62
d E(Y) = 3E(X) -5
Var(Y) = 32 Var(X)
SD(Y) = 3SD(X)
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6

[70, 140]
&_% for 70<x <105
-——+— for 105<x<140
1225 35
p
1
)

7P &8 9 D D ® B B X

E(X) =105 by symmetry
Var(X) = [ poo(x—p)?dx

o = 1°5(L-3J(x-1os>2dx+ f“°(—i+ij(x—105)zdx

© (1225 35 ws | 1225 35
=102.083+102.083
=204.16
5 =+/204.16
~14.29
b Y =0.1X + 2.5, [9.5, 16.5]
c E(x)=105 = E(y)=0.1x105+25=13

Var (X ) =c? = 204.16
Var (Y)=oc =0.1°c}, =2.042
o, =1.429
d E(Y) = 0.1E(X) + 2.5
Var(Y) = 0.12 Var(X)
SD(Y) = 0.1SD(X)
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7

X, [40,90], n=55and ¢ = 5.
Y=3X+8
E(Y) = 3(X) + 8

= 3(55) + 8
E(Y) =173
Var(Y) = 3% Var(X)

=9 x5

Var(Y) = 225
SD(Y) = 3 x SD(X)
sD(Y) = 15

X, [4, 19], E(X) = 14 and Var(X) = 8.
Y = 4X - 10.
E(Y) =4(X)-10
=4(14) - 19
E(Y) = 46
SD(Y) = 4 x SD(X)
SD(X) = /8
SD(Y) = 4+/8=8+2
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Reasoning and communication

9 X, [0, 25], maximum value at x =0, Y = 8X + 200.

p

2]
5
5 D b D 5 X
-2X 2
a =t —
p() 625 25
b

[25
-2 2
( x+—]- (x-8.32233) % |dx
625 25

# Edit Action Interactive

i b [ a5 [+

25 2x . 2
fl] xx(——625+ﬁ)dx
8.333333333

25 ax . 2 -
fﬂ (-2 +2) (x-8. 3333) “2dx

34. 72222222
D

Alg Decimal Real Deg Lo

E(X):jzsxx _2X 2 V4x=83
0 625 25
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Var(x) = [ p(x—p)’dx

= Izs(—%+£](x —8.\3,)2 dx
=34.72
6=5.89
Y = 8X + 200.
[200, 400]
p(y) = -0.000 05y + 0.02, 200 <y < 400
Y = 8X + 200
E(Y) = 8(X) + 200
=8(8.3) + 200

E(Y) = 266.6
Var(Y) = 8 x Var(X)
Var(Y) = 2222.2
SD(Y) = 8 x SD(X)
SD(X) = 5.892 556 51
SD(Y) = 47.14
E(Y) = 8E(X) + 200
Var(Y) = 8% Var(X)
SD(Y) = 8SD(X)
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10 X, [40, 100]. maximum value at x = 90, Y = 2X — 15.

ﬁ_% for 40<x<90
-—+—=  for 90<x<100
300 3

b

90 100

90 10
] Tl | [l

40 90 40 90
7660667 4 |  E=s=s

£+ Edit Action Interactive
'£3] & [ 18] sime] 2 [ o

fgo (2 -25q fmo (- lya
Xx x+ x®{————+-)dx
40 1500 75 90 300 3

76.66666667

90 100
f (12552 ) (x~76.666)" 2dx+f90 (—gig+3) 6

40
172.2222227

|
Alg Decimal Real Deg L
00 = [0 s 2 o [ oo -2 o
40 1500 75 90 300 3
=611+155
=76.6
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Var(x) = [ p(x—p)’dx

o = 90( X _ij(x—76.§)2dx+J-::O(—L+1J(X—76-é)2dx

~Jwl{1500 75 300 3
=125+47.2
62 =172.2
6=13.12
c Y = 2X - 15.
[65, 185]
X B or g5<x<i65
g 0(x) = 600)(() 12??70
_erEO for 165<x<185

e Y=2X-15

E(Y) = 2[E(X)] - 15
=2(766)-15

E(Y) = 138.3
Var(Y) = 22 x Var(X)
Var(Y) = 4 x 172.2 = 688.8
SD(Y) = 2 x SD(X)
SD(Y) = 26.24

f E(Y) = 2E(X) - 15
Var(Y) = 22 Var(X)
SD(Y) = 2SD(X)
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Concepts and techniques

1 a p=285andc=3.2

1 (x-w)? 1 _(x-285)° _(x-285)°

e o =— ¢ 202" -01247¢ 2%
oV2n 3.2x2.5066

b u=285andc =57

1 ()’ 1 (x-285)
e 262 _ e 2x(5.7)? =O07e—o.0154(><—28.5)2

o2n " 5.7x2.5066

c u=48.6and ¢ =5.7

1 _(X_p)z 2
e 262 :Olo7e—0.0154(x—48.56)

o227
d p=246and c =78

1 7(X_H)2 2
e 202 — 0.00511e70.00008224()(7246)

o\ 2m

e u=0.07 and 6 = 0.0024

1 7(X’H)2 2
e 262 _ 166.226e—86805.6(X70.07)
oV2n
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*Unsaved <

160
2
(0_04693_ 0006924 (e-163) e
150
0.298895

& Edit Action Interactive

5 B =l BN K

160 R
f 0. 0469360+ 006924 (x-163)"2 4,
150

0.2988945133

u =163 and c = 8.5, 150 to 160

1 (x-w)? i
g 20" —().04693p 0-006924(x-163)

o\2m

Ll:; 0.04693e 0006941634y — 9 299
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*Unsaved —

2
(0‘00271389- 23165 (x-678)% | |
500

0.446642

£ Edit Action Interactive
'E4] & [fiea] s | v o

700 ~
500

0.4466424953

u =678 and c = 147, 500 to 700

1 (x-p)? )
e 2 =0.00271389g 0000231(x-678)

o\ 2m

[70.00271389% 2%0%+-57" 4 — 04465
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*Unsaved —

5000

2
(0.001124- o 3.976°6 (x-4240)% |
4000

0.734359

& Edit Action Interactive
'E4] (o [fiea] sime [ 5| v a

5000 A
f 0.0011246=0- 00000397 (x~4240)"2 4,
4000

0. 7343590096
u = 4240 and o = 355, 4000 to 5000

1 e
e 2°° =0.00112 46_0'00000397(X_4240)2

o\ 2m

| % 0.0011. 24 000000397 (x-4240)" Gy _ ) 734

4000
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*Unsaved —

5.8

2
0_2216_e-0_1543-(x—6.5) o
49
0.161627

& Edit Action Interactive

B3 | b | fad ] sime | 5| v

5.8 R
f 0.2216xe~0- 1943%x(x-6.5)"24,,
4.9

0.1616270656

n=65andc=1.8,491t05.8

1w’
e 20 =0.2216 0154009

o\2mn

Ll:oo 0.2216e 701543065’ 4y — 0.162
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*nsaved —

85

2
(0‘0177_ 9794 (x-74.9) )dx

S0

0.528693

& Edit Action Interactive

FEE e

85 A
f 0. 01776=0- 000979 (x-74.9) "2,
50

0.538693156

=749 and ¢ = 22.6, 50 to 85

1 (x-p)?

o\2rn

2
e 262 — 0.01776—0.000979(X—74.9)

J.leo 0.0177g70.000979(x-749)* 4y _ () 537
150
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normCdf{0,2.3,0,1) 0.489276 ||
normCdf(0,2.34,0,1) 0.490358
normCdf(0,1.687,0,1) 0.454198
normCdf(0,0.058,0,1) 0.023126
normCdf(0,1.242,0,1) 0.392882

£ Edit Action Interactive
lna%|&jbl}$:|lslmp|ﬂxy ¥ —ltlj'— Y’-‘_
normCDf (0, 2. 3)

0.48927589
normCDf (0, 2. 34)
0. 4903581301
normCDf (0, 1. 687)
0.454198324
normCDf (0, 0. 058)
0.02312568574
normCDf (0, 1.242)
0.392881719

a 0<72<23
Area is 0.489
b 0<72<234
Area is 0.490
c 0<72<1.687
Area is 0.454
d 0<Z<0.058
Area is 0.023
e 0<72<1.242
Area is 0.393
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*Unsaved —

normCdf(-=,-1.305,0,1) 0.095946
normCdf(0.623,=,0,1) 0.266642
normCdf(0.596,,0, 1) 0.275588
normCdf(-1.207,2.6,0,1) 0.899732
normCdf(-»,-1.646,0,1)+normCdf(0.831,=,¢*
0.252869

£ Edit Action Interactive

051 |&jb|mx:||51mp|£x§|v

normCDf (—ee, —1. 305)

0.09594642389

normCDf (0. 623, o)

0.2666422609
normCDf (0. 596, o)

0.2755876134

normCDf (-1. 307, 2. 6)
0.8997324562

normCDf (—oc, =1. 646)+normCDf (0. 831, %)
0.2528686942

0
Alg Decimal Real Deg L

a P(Z < —1.305) = 0.096
b P(Z>0.623) = 0.267

P(Z > 0.596) = 0.276

d P(~1.307 < Z < 2.6) = 0.8997

e P(Z < —1.646 or Z > 0.831) = 0.04988 + 0.20299 = 0.252

(]
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*Unsaved —

normCdf(-1.256,1.873,0,1) 0.881916
nonnCdf( 0,1) 0.794746
normCdf(-2.306,,0, 1) 0.989445
nonnCdf( ©,1.6,0,1) 0.945201
normCdf(-e,-0.628,0, 1) +norm Cdf(1.636,,*
0.315922

£ Edit Action Interactive

"E1 | e |fﬁ:||5im1'|fi"&| v

normCDf (—1. 356, 1.873)
0.8819162235

normCDf (—<, 0. 823)

0.7947460033
normCDf (—2. 306, o)

0.9894446838

normCDf (—<, 1. 6)
0.9452007083

normCDf (—ee, —0. 628 )+normCDf (1. 636, )
0.3159217637

a

Alg Decimal Real Deg |
a P(~1.356 < Z < 1.873) = 0.8819

b P(Z<0.823) =0.7947

c P(Z > —2.306) = 0.989

d P(Z < 1.6) = 0.945
e P(Z < -0.628 or Z > 1.636) = 0.316
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*Unsaved —

normCdf(6766.68, 16766.04,8463,2976)
0.713026

normCdf(2288,9196,5192,2200)  0.872203
normCdf(4.807,14.773,7.15,3.3)  0.750704
normCdf(27.88,33.04, 16,6) 0.021596

norm Cdf! 4.095,5.495,2.66,0.7) 0.020157

& Edit Action Interactive
054 JLJ Tex: 5i Jdx
tha * | fag | Simp | 2 | ¥

normCDf (6766. 68, 16766. 04, 2976, 8463)
0.7130257489

normCDf (2288, 9196, 2200, 5192)
0.8722029886

normCDf (4. 807, 14.773,3.3,7.15)
0.7507038548

normCDf(27. 88, 33. 04, 6, 16)

0.02159608765

normCDI (4. 095, 5. 495,0.7, 2.66)
0.02015660659

b
Alg Decimal Real Deg |

a n = 8463, c = 2976
P(6766.68 < X < 16 766.04) = 0.713
b u=>5192, ¢ = 2200
P(2288 < X < 9196) = 0.872
c p=71506=33
P(4.807 < X <14.773) = 0.751
d n=16,6=6
P(27.88 < X < 33.04) = 0.022
e pn=266,6=0.7
P(4.095 < X < 5.495) = 0.020
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*Unsaved <

L3
normCdf(20 9508,28.4388,18.33,4.68)
0.272353

normCdf(837.5,3437.5,2175,625)
0.962131

normCdf(21.475,491.725,167.5,82.5)

normCdf(30.7344, 45 6532,26 98,4 94)
0.223549

normCdf(56.6664,60.1608,25.62,13 44)

0.961594 0.005259
# Edit Action Interactive
uts.% Qﬂjb fﬁ:l Simp Ii"& ¥ -
normCDf (20, 9508, 28. 4388, 4. 68, 18. 33)
0.2723533841
normCDf (837.5, 3437.5, 625, 2175)
0.9621309229
normCDf(21. 475, 491. 725, 82.5, 167.5)
0.9615939567
normCDf (30, 7344, 45. 6532, 4. 94, 26, 98)
0.2235488783
normCDf(56. 6664, 60. 1608, 13. 44, 25.62)
5.359151313E-3
]
Alg Decimal Real Deg 1D
a pn=18.33,c =4.68
P(20.9508 < X < 28.4388) = 0.272
b u=2175, 6 = 625
P(837.5 < X < 3437.5) = 0.962
c pn=167.506=825
P(21.475 < X < 491.725) = 0.9615
d 1L =26.98, =494
P(30.7344 < X < 45.6532) = 0.224
e n=2562, c=13.44
P(56.6664 < X < 60.1608) = 0.005
ISBN 9780170254663
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Reasoning and communication

8

10

11

12

p =50 000 kmand o = 6150 km.

a P(X > 60 000 km) = 0.051 973

b P(45 000 < X < 55000 km) = 0.5838
c P(X < 42 000) = 0.096 66, i.e. 9.7%
w =90 000 km and o = 8300 km.

P(X > 100 000 km) = 0.1141

11.4% can be expected to last more than 100 000 km.

u = US$1.03 and o = US$0.027
P(X <US$1) = 0.133 26
p=4cmand c=1.2cm.

P(X >5) =0.2023
p=6mandc=15m.

P(X <3)=0.022 75
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Concepts and techniques

1
*Unsaved —
invNorm(0.21,10.6,3.4) 8.91411
invNorm(0.85,10.6,3.4) 14.123
invNorm(0.224,10.6,3 .4) 8.02024
invNorm(0.753,10.6,3.4) 12.9255
invNorm(0.1314,10.6,3.4) 6.79269

# Edit Action Interactive

"5‘ JI‘JD |Idx:| Slml’ljixf'l v

invNormCDf (0. 31, 3.4, 10.6)

8.914108819
invNormCDf (0. 85, 3.4, 10.6)

14.12387352
invNormCDf (0. 224, 3. 4, 10.6)

8.020237949
invNormCDf (0. 753, 3. 4, 10.6)

12.92546629

invNormCDf (0. 1314, 3. 4, 10.8)
6.792687982

flg Decimal Real Deg i
to31=8.914
toss = 14.12
to.224 = 8.02

d to.753 = 12.93
e to.1314=6.793
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*Unsaved <

invNorm(0.324,320,245) 208.147 [
invNorm(1-0.592,846,29.7) 839.089
invNorm(0.54,27 .8,4.6) 28.262
invNorm(1-0.82,39.4,12.6) 27.8664
invNorm(1-0.415,104.5,14.92) 107.703

# Edit Action Interactive

051 {‘jb Inixn Simp Ji"y v

invNormCDf (0. 324, 245, 320)

208.147116

invNormCDf (1-0. 592, 29. 7, 846)

invNormCDf (0. 54, 4. 6, 27. 8)

invNormCDf (1-0. 82, 12. 6, 39. 4)

invNormCDf (1-0. 415, 14.92,104.5)

0

839. 0890253

28.26199511

27.86639989

107.7033474

Alg Decimal Real Deg

a pn =320, c =245
P(x<a)=0.324
a=208.15

b u =846, c=29.7
P(x >a) =0.592

a = 839.09
c u=278c=46
P(x < a) = 0.54
a=28.26
d  p=394,0=126
P(x > a) = 0.82
a=27.87

e n=104.5 c = 14.92

P(x >a) =0.415
a=107.7
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3 X,u=74and c =8.2.
a P(—0 < X<64) =0.1113
b P(64<X<a)=0.6
P(64 < X <a) = P(X < a) - P(X < 64)
0.6 =P(X<a)-0.1113
P(X<a)=0.7113
a=78.57

*Unsaved <

invNorm(0.254627,3.63,4.95)  0.363001 @

>

normCdf(-e,2262.036,862.4,362.6)
0.999943

0.999943-0.015721 0.984222
invNorm(0.984222,862.4,362.6)  1641.99
invNorm(1-0.977784,442,272)  -104.718

invNorm (0.571424,720,900) 882.001

*nsaved —

normCdf(-®,13.664,29.28,12.2)  0.100273
0.857011+0.100273 0.057284
invNorm(0.957284,29.28,12.2) 50.264
nomCdf(-=,618.576,686,156.8)  0.233598

0.666384+0.333598 0.999982

invNorm(0.999982,686,156.8) 1333.86

normCdf(-=,859.692,325.5,148 8)
0.999835

0.999835-0.882811 0.117024
invNorm(0.117024,325.5,148.8)  148.429

invNorm(1-0.05938,4260,1740) 6974.4
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£ Edit Action Interactive

PeiT e [fealsm] 2] ]

invNormCDf (0. 254627, 4. 95, 3. 63)
0.3630013164
invNormCDf (0. 984222, 362. 6, 862. 4)
1641. 986401
invNormCDf (1-0. 977784, 272, 442)
-104.7179154
invNormCDf (0. 571424, 900, 7200
882.0006514

invNormCDf (0. 957284, 12. 2, 29. 28)

50.26402964
invNormCDf (0. 999982, 156. 8, 686)

1333. 859587
invNormCDf (0. 117024, 148. 8, 325. 5)|

148. 4286087
invNormCDf (1-0. 05938, 1740, 4260)

6974. 399125
Alg Decimal Real Rad [

a pn=3.63,6=4.95
P(—o0 < X <a)=0.254 627
a=0.363

b u=2862.4,c=2362.6
P(a < X <2262.036) = 0.015 721
0.015 721 = P(X < 2262.036) — P(X < a)
0.015 721 =0.999 9433 - P(X < a)
P(X <a)=0.984 222
a=1641.99

C u=442, ¢ =272
P(a< X <o0)=0.977 784
a=-104.72

d u =720, c =900
P(-0 <X <a)=0.571424
a =882
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u=29280c=12.2

P(13.664 < X <a) =0.857 011

0.857 011 =P(X < a) — P(X < 13.664)
0.857 011 + 0.100 273 =P(X <a)
P(X < a) =0.957 284

a=50.26

p =686, c = 156.8

P(618.576 < X < a) = 0.666 384
0.666 384 = P(X < a) — P(X < 618.576)
0.666 384 + 0.333 597 = P(X <a)
P(X <a)=0.999 9818

a=13335

pn=325.5, 0 =148.8

P(a <X <859.692) =0.882 811
0.882 811 = P(X < 859.692) - P(X < a)
P(X <a)=0.999 835-0.882 811
P(X <a)=0.117 024

a=148.43

pn =4260, c = 1740

P(a < X <o) =0.059 38

a=6974.4
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*Unsaved <

& Edit Action Interactive

invNorm(0.053699,418,199 5) 96.8051
normCdf(-,913.92,530.4102)  0.999915
0.999915-0.408961 0.590954
invNorm(0.590954,530.4,102) 553.86
invNorm(1-0.070781,168,196) 456.12
invNorm(0.492022,326 8,114) 32452
normCdf(-=,164.85,73.5,20.3)  0.999997
0.999997-0.178783 0.821214
invNorm(0.821214,73.5,20.3) 92.176
invNorm(1-0.397432,1988,1420) 2357 2

normCdf(-=,46.818,25.5,37.4)  0.715661
0.715661+0.283855 0.999516
invNorm(0.999516,25 5,37 4) 148 908

normCdf(-=,160.1274,86 49,34 41)

0983823
0.983823+0.010944 0.994767
invNorm(0.994767,86 49,34 41) 174581

[>

]

23] b s 2+

invNormCDf (0. 053699, 199. 5, 418)

invNormCDf (0. 590954, 102, 530. 4)

invNormCDf (1-0. 070781, 196, 168)

invNormCDf (0. 492022, 114, 326. 8)

96.80513132

553. 8599698

456.119822

324. 5200897

invNormCDf (0. 9995186, 37. 4, 25.5)

invNormCDf (0. 9947667, 34. 41, 86. 49)

invNormCDf (0. 8212136023, 20. 3, 73.5)

invNormCDf (1-0. 397432, 1420, 1988)

148.907504
174.5803041
92.17599859

2357.199583
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p =418, o = 199.5

P(-o0 < X <a)=0.053 699

a=296.81

p =530.4, c =102

P(a <X <913.92) = 0.408 961

0.408 961 = P(X <913.92) - P(X < a)
P(X <a) =P(X <913.92) - 0.408 961
P(X <a)=0.999 915 - 0.408 961
P(X <a)=0.590 954

a =553.86

pn =168, c =196

P(a <X <o) =0.070 781
a =456.12

n=326.806=114

P(-o0 < X <a)=0.492 022

a=324.52

u=2550=37.4

P(46.818 < X < a) =0.283 855

0.283 855 = P(X < a) — P(X < 46.818)
P(X < 46.818) + 0.283 855 = P(X < a)
P(X <a)=0.715 661 + 0.283 855

P(X <a)=0.999 516

a=148.92

u=286.49,6=34.41

P(160.1274 < X < a) = 0.010 944

0.010 944 = P(X < a) - P(X < 160.1274)
P(X <160.1274) + 0.010 944 = P(X < a)
P(X <a)=10.983 8226 + 0.010 944

P(X <a)=0.994 7667

a=174.58
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g u=73506=203
P(a<X<164.85)=0.178 783
0.178 783 = P(X < 164.85) - P(X < a)
P(X <a)=0.999 9966 — 0.178 783
P(X <a)=0.821 213 6023
a=92.176

h u=1988, o = 1420
P(a <X <o) =0.397 432
a=2357.2

Reasoning and communication

6 English: Maths Methods:
18 out of 25 15 out of 20
p=15 pn=13
c=8 o=5
- XK

(¢)
Z_18—15 ~15-13
8 5
z=0.375 =04

Callum did relatively better in Maths Methods.
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175cm 110
p=171cm p =100
oc=12 c=15
- XK

(¢}
. 175-171 . 110-100

12 15

z=0.33 z=0.67

Deirdre’s 1Q is further away from the average than her height.

8 Player 1: Player 2:

u = 25 points u = 29 points
c=9 oc=5
- XK

(¢}

37-25 37-29

L= =

9 5
z=133 z=16

The first player is more likely to score more than 37 points in a particular game,

as the z-score is closer to the mean.

9 p=113 c=54

- XK
(e)
X=2 X =17
_2-113 ,_17-113
5.4 5.4
7=-1.74 7=1.05

It is more unusual for ten-year-old girls to be able to do only 2 push-ups.
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10 p=45c5=137

P(X>p)=0.75
p=35.76
The pass mark should be 35 to make sure 75% pass.
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Reasoning and communication

1 u = 60 days, o = 19 days
a P(X >90) = 0.057

5.7%

b P(X < 30) = 0.057
5.7%

c P(X < 10) = 0.004 25
0.42%

2 pn=268.5mm, c =84.5 mm
a P(X >220 mm) = 0.717
b P(X <190 mm) =0.176

3 u=$36/h, o = $7

a P(X > $43) = 0.1587
E(X) =n x P(X)
E(X) = 20 x 0.1587
E(X) =3.17, i.e. 3

b P(X < $38) =0.6125
E(X) =n x P(X)
E(X) = 50 x 0.6125
E(X) = 30.62, i.e. 31
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u =40 mins, ¢ = 3 mins

Leaving at 8:15 a.m., her mean time of arrival would be 8:55 a.m.

Count her starting time, 9 a.m., as 0.

Then p =-5mins, 6 = 3 mins
Assume 9:00 a.m. means 8:59:30 til 9:00:30, etc. i.e. -0.5<t<0.5

Q = ® O O T Q9

P(-0.5<t<0.5) =0.0334
P(-1.5<t<-0.5) =0.0549
P(0.5<t<1.5)=0.0182
P(-2.5 <t<-1.5) =0.0807
P(1.5 <t<2.5)=0.0089
P(early) = P(t < 0) = 0.9522
P(late) = P(t > 0) =0.0478

5 u = 4500 hours, = 400 hours
Assume the measurements are rounded to the nearest 100.

a

b
c
d
e

P(X = 4500) = P(4450 < X < 4550) = 0.0995
P(X = 4000) = P(3950 < X < 4050) = 0.0457
P(X = 4800) = P(4750 < X < 4850) = 0.0752
P(X = 5000) = P(4950 < X < 5050) = 0.0457
P(X = 4100) = P(4050 < X < 4150) = 0.0605

6 1=155° ¢ =2.6°
Assume measurements are made correct to one decimal place.
P(15°) ~ P(15.45° < T < 15.55°) = 0.015
P(15°) ~ P(14.5° < T < 15.5°) = 0.1497

7 u = 26 months, ¢ = 2.5 months

0.97
I

T

X

P(X>1)=0.03
t = 21 months
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8 p=10,c=2.7

a We want S so that P(X > S) = 0.05, i.e. to.gs
Using the inverse normal, S =14.44...
For a whole number, they need to get 15 or more for it to be a less than 5% chance.

b Considering a random situation with each person having a probability of exceeding the
threshold of p = 0.05, this is a binomial probability situation, so the probability of
getting 7 or more exceeding the threshold is 1 — P(X < 8).
Using the cumulative binomial distribution, 1 — P(X < 8) = 0.128 = 12.8%
Since there is a 12.8% chance of getting the result by chance, she has not found
evidence within a probability of 5%.

9 Supposed to be 40 mm

p=40mm, c=0.6 mm

2% 2%

0.96

P(I <X)=0.98

Too long: | = 41.2322

Too short: | =38.7677

The range is 38.77 mm to 41.23 mm.

10 Weldon: Betterdon:
p=1048 mm pn =839 mm
G =255 mm c =122 mm
P(X <500 mm) =?
P(X <500 mm) = 0.0158 P(X <500 mm) = 0.0027

It is more likely that the annual rainfall will fall below 500 mm in Weldon.
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11

*Unsaved —

normCdf(120,%,100,15) 0.091211 [
normCdf(105,%,100,15) 0.369441
0.091211 0.246889
0.360441

& Edit Action Interactive

04| b [ 12w [ 20| v

normCDf (120, %, 15, 100)

0.09121121973
normCDf (105, ¢, 15, 100)
0.3694413402
a Using normedf(120, oo, 100, 15), P(IQ > 120) = 0.0912
b Using normedf(105, o0, 100, 15), P(IQ > 105) ~ 0.3694
Also P(IQ > 120 and 1Q > 105) = 0.0912

0.0912
0.3694

So P(1Q >120| 1Q > 105) = ~0.2469
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12

*Unsaved — m
normCdf(3,5,7,2) 0.135905
normCdf(2,%,7,2) 0.97725
0.9772-0.1359 0.8413
0.8413 0.860929
0.9772

£ Edit Action Interactive
83 | & sive| 2] v 44| v ]
normCDf (3, 5,2,7)

0.135905122
normCDf (3, ¢, 2,7)

0.9772498681

a Using normcedf(3, 5, 7, 2), P(chat) ~ 0.1359

b Using normcdf(3, «, 7, 2), P(packed) ~ 0.9772
P(normal) = 0.9772 — 0.1359 = 0.8413
P(normal | packed) = 0.8413 =+ 0.9772 =~ 0.8609
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Multiple choice
1 B

I f (x) = 0.4x

5 X
Area= [ 0.4xdx=02[x*] =02(25-1)=438

Not a probability density function as the area on the defined domain is not equal to
one.

_ 1 [k
! f(X)_xln(s)[_x]

-~

[
ol

5 1 1 53 :L 5=L - _
ea = Lxln(s)dx_ln(s) , X In(s)[ln(x)]l In(5)(|n(5) In(2)) =1

Always positive and area is 1 on the defined domain so it is a probability density
function.
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I f(x)=0.56x — 0.08x2 — 0.47

y
1+

08 |
06 |
04+
02+

+, :

Area = L5o.56x —0.08x% —0.47dx =1.53

Not a probability density function as the area on the defined domain is not equal to

one.
2 A as i(o.5x3) = 0.15x?
dx

4+44:24

3 E [4, 44], as E(X) is in the middle due to symmetry and

4 E [16, 40]

p

M‘H

X1 for 16<x<28

144 9

__+i for 28<x<40

144 18

p(x) =

E(x) =28 from symmetry
Var (X )= jb D(X) (X — )2 dx
2 x 1 2 40 X 5 2
Var(X): J.16 (m—gj(x—28) dX+J‘28 (—m+EJ(X—28) dx
=24
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5 D P(0<Z<214)=0.4838
6 B n=24,6=5X=28,z="7

z=0.8
7 B p=21,06=53
P(19 < X< 22)=0.2219
8 D n=50,0=12,
P(X<g)=0.3
g=43.71
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Short answer

9 Using 0-50, 51-100, etc,

Data Frequency
30.5=x<1005 5
100.5=x=150.5 40
1505 =x <2005 17
2005 <=x<=2505 13
2505 =x<=3005 g
3005 =x=3505 4
3305 =x=4005 3

Total 20

40

HISTOGEAM

Frequency

0

50 100 150 200 250 300 350 400

The edges are actually at 50.5, 100.5, etc.

21 174253

P(179.5 < X < 220.5) = 20 5 S5 -01371.
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10

11

© Cengage Learning Australia 2014

f(x)=x3-2x2+2o0n[2,5].

p

B v e & 8§ 6 o &6

1 2 3 4 5 6 X

jj 3 —2x% + 2dx = 80.25 :%

_ 4 3 o0
p(X)—E(X 2X°+2)
1
p(X)—g

P(2.25 <x <2.35) = —
60
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12 [3, 27], a maximum value at 18.
Width of base is 24.

: 1
Using [3, 27], h=—
9[3.27], h=1

f@‘}—\

i—i for 3<x<18

180 60
p(x) =
x 1

__+_
108 4

18 X 1
E(X)=| xx|—-——|dx+
) L (180 60)
=8.125+7.875
=16

for 18<x<27

27 Xx 1
j Xx| ———+= |dx
18 ( 108 4}

13 E(X) = 27.8
SD(X) =5.6
Y=2X+3
E(Y) = 2E(X) + 3 =58.6
SD(Y) = 2SD(X) = 11.2
14 p=76and c =5.2

1 Leon” 0.0185(x—76)?
e 20 =0.0767¢ %0
ovV2n
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15

16

17

English: Maths Methods:

n=188 n=223
c=54 c=3.6
- XK
(¢}
,_21-188 ,_21-223
5.4 3.6
z2=1.52 z=1.31

Danielle did relatively better on the English test.

a P(M > -0.7) = 0.758
b P(0.2<M<2.4)=P(M<24)-P(M<0.2)
=0.4125

u = 124000, & = 38 000
P(x < X) = 0.25
X = 98 360 ~ 98 000 km
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Application

1
18 X)=—
P =15
P(5<X<8):i:1:02
15 5
19
p
1
6
B2F5B57B3DD312333F X
%‘% for 23<x<29
POI=17% s
—-——+— for 29<x<35
36 36
P(x=30) = [ - o420 |dx=0138
295\ 36 36
20 u =25 mins
P(X<20)=0.3
z=-0.5244
z:X_H
(@)
05244292
o
o =9.5347

P(X > 28) = 0.3765

© Cengage Learning Australia 2014 ISBN 9780170254663

87



	Exercise 8.01 Continuous random variables and probability distributions
	Exercise 8.02 Probability density and cumulative distribution functions
	Exercise 8.03 Simple continuous random variables
	Exercise 8.04 Expected value
	Exercise 8.05 Variance and standard deviation
	Exercise 8.06 Linear changes of scale and origin
	Exercise 8.07 The normal distribution and standard normal distribution
	Exercise 8.08 Standardisation and quantiles
	Exercise 8.09 Using the normal distribution
	Chapter 8 Review



