Worked solutions

/] Modelling relationships between two data
sets: statistics for bivariate data

Skills check 4 a
1 a 1296 b 64 ¢ 343 65 | .
2 a5 b 4 c 3 d 3 60 1 .

3 a y=4x-2 b y=1-2x il 4

5.0
454

Exercise 7A
1 a There is a strong, positive, linear

4.0

Fuel (1)

3.5 1

correlation 301 .
b There is a weak, negative, linear &9
correlation 20+ .
c There is a strong, negative, linear e
- 1.0 T T T T T T T T T T T
correlation 10 20 30 40 50 60 70 80 90 100 110 120
d There is a weak, positive, linear Ritanes (k)
correlation b There is a strong, positive, linear
e There is no correlation correlation
2 i a Positive b Linear 5 a
A
¢ Strong 1.4 .
il a Positive b Linear 1.2 o
¢ Moderate 1.0 .
iii a Positive b Linear g _—
c Weak ® i @ £
. . . = 06
iv a No correlation b Non linear .
0.4 R
c Zero .
v a Negative b Linear 0.2
c Strong 0.0 T T T T T T T T
i 7 ) 0 1 2 3 4 5 6 71 8
vi a Negative b Non linear week
c Strong b There is a strong, positive, linear
3 a correlation
. Meximum_gle time c As the kitten gets older, it gets heavier
55 A .
20 Exercise 7B
45 4 .
1 a
-~ L x y x2 y? xy
£ 354 .
£ 20 250 400 62500 5000
£ 30
= 25 ] 24 300 576 90000 7200
20 . 30 350 900 122500 10500
15 & 40 360 1600 129600 14400
04— 50 480 2500 230400 24000
16 18 20 22 24 26 28 30 32 3
Depth (m) 75 580 5625 336400 43500
b There is a strong, negative, linear 80 750 6400 562500 60000
correlation _ _ 90 840 8100 705600 75600
¢ As the maximum depth increases the 100 900 10000 810000 90000
time at that depth decreases
120 1000 14400 | 1000000 120000
X =629 Sy =5810 @ 3x2 zy? Xy

=50501 =4049500 =450200
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Worked solutions

2
S — ZXZ _ (ZX) r = l
: Te2st 109369 (55
S =50501 - =5 = === . ~241362 . 0.976
5 165 3708905528
2 (Zy) 2 8 5
Syy =2y° -
n 8107 b There is a strong negative correlation
S,, =4049500 - =673890 ¢ The price of the motorbike can never
) (% fall below 0.
X
SXy:ny——( )n( ) 3 a
| x y x? y? xy
S,, =450200 —%5810 = 84751 148 34 21904 1156 5032
S 153 38 23409 1444 5814
r= - 165 | 42 | 27225 | 1764 | 6930
(sxxsyy)
84751 142 36 20164 1296 5112
r= 109365 =0.987 155 42 24025 = 1764 | 6510
\/710 x 673890 141 32 19881 1024 4512

171 40 29241 1600 6840
154 34 23716 1156 5236

b There is a strong positive correlation
c As the floor area increases, house price

increases 170 40 28900 1600 6800
a 168 38 28224 1444 6384
x y x> y? xy | =X y  x2 Ty? Xy
1 40000 1 1600000000 40000 =1567 =376 -246689 =14248 =59170
2 36500 4 1332250000 73000 2
3 31000 9 961000000 93000 Sy =2X° - (ZX)
XX n
4 26658 16 710648954 106632 2
S. - 246689 - 1567 _ 11401
5 24250 25 588062500 121250 10 10
2
6 19540 36 381811600 117240 s
Sy = zy? —_( y)
7 19100 49 364810000 133700 n
2
8 18750 64 351562500 150000 s, =14248 - 376 _ 552
9 15430 81 238084900 138870 5
10 12600 100 158760000 126000 S =3xy- (ZX)(ZV)
Xy
X = Iy = X2 = Zyl - Xy =
55 243828 | 3g5 6686990464 1099692 S -59170- 1567 x 376 _ 1254
g 10 5
S
xx n (SXXSVV)
2
S -385 _55° _ 165 1254
o "= e 7"
(Zy) x
Syy =Zy® - n 10 5
2438282 b There is a moderate positive
S,, = 6686990464 - 10 correlation
_ 3708905528
5
X)(Z
5. ny ()
n
S, =1099692 - 55x243828
4 10
=-241362
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Worked solutions

4 a , (ZX)Z
B y x? y: xy Sec =X =
6 78 36 6084 468 o 24.8
4 80 16 6400 320 S, =82.04 - =5.16
7 86 49 7396 602 )
(%)
5 88 25 7744 440 S, =Zy° - "
1 66 1 4356 66 1062
2 70 4 4900 140 S,, =1740 - =335.5
4 78 16 6084 312 =x)(Z
s _uey (200Y)
6 95 36 9025 570 4
8 97 64 9409 776 _ 24.8x106 _
S,, =309.9 - —————=-18.7
4 76 16 5776 304
SX
=X Sy X2 sy? Xy r=—2r
47 =814  _o263 _g7174 =3998 (SuS,,)
2 -18.7
s _yye (X r=——%% ____0.449
w = 2X _T J5.16 x 335.5
S -263 47> 421 b There is a weak negative correlation
. 10 10 c Yes, because the correlation is only
2 weak
. (%) ea
S, =%y - n 6 a
o _gyiyq 814 4572 IE v: =l
v = - =7 52 60 2704 3600 3120
10 5
(=x)(zy) 60 68 3600 4624 4080
S, =Xxy-~—>——~
4 62 66 3844 4356 4092
47 x814 861
S,, = 3998 - _ 65 69 4225 4761 4485
S 10 > 68 75 4624 5625 5100
r=—-2__ 76 82 5776 6724 6232
(SXXSW) 77 83 5929 6889 6391
861 78 84 6084 | 7056 6552
F=——5 ____ -0.878 80 88 6400 7744 7040
421 “ 4572
4 90
10 5 8 7056 8100 7560
. . . 85 93 7225 8649 7905
b There is a strong positive correlation
c Yes 95 92 9025 8464 8740
5 a X sy x2 sy? Xy
=882 | =950 | _gp492 =76592  =71297
L x y x? y? xy
3.9 10 15.21 100 39
2.7 14 7.29 196 37.8
3.8 5 14.44 25 19
2.4 8 5.76 64 19.2
1.7 24 2.89 576 40.8
2.6 17 6.76 289 44.2
4.0 21 16 441 84
3.7 7 13.69 49 25.9
=X zy »x2 sy? =Xy

=248 | =106 _g>.04 =1740 =309.9
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2
s,, = 76592 - 222
12

(2x)(2y)

=1383.67

S, =IXy -

s, = 71297 S2X950 400

S

r=—2x
(S5
1472
~ /1665x1383.67
b There is a strong positive correlation

c More practice questions will likely

=0.970

increase the overall grade
Exercise 7C
36 +55+42+35+58+65
1 a mean=
6
=48.5
17+30+23+11+44+51
b mean =
6
=29.333
c
yA
80 -
e
60 7 /’
'i
40 - " Mean
X e
20 - = 4
,0
0 173 T T > X
0 20 40 60 8
2 a mean age
_ 1+2+3+4+6+8+10+12

=5.75

8
mean height

1.78+1.98+2.17+2.40+2.82+3.26+3.71+4.14

8
=2.7825
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Worked solutions

RN

Hesighti m})

0l 2 4 & 8 10 12 14
Age{months)

y-2.7825-27825-2 (575
5.75_2

y =0.209x +1.583
y =0.209x9+1.583=3.46 m
y =0.209x120+1.583 =26.6 m

Not reliable as it is known that giraffes
only grow to 6 m
3+6+10+12+15+20
6

mean =

=11 km

60+45+32+28+18+15
6

mean =

= 33,000 Rupees

Clreurmference| cmj

10 N
N
E 10 15 20 25
Distance(m)

y_ylzux(x_xl)
Xy =X
33-50

-33= -11

y 115 <(x-1D)

y =-2.833x +64.1667
y =-2.833x8+64.1667 = 41.5
= 41,500 Rupees
50 = -2.833x +64.1667

_50-64.1667 _ 5 km
-2.833




Worked solutions

g y=-2.833x30+64.1667 b y=a+bx, where
- S _
_ -20.8233 b0 24175 5084 and
= -20,823 Rupees S, 34.125
Not suitable to extrapolate, negative a=y-bx= 1367 - 084 x22:5 _502.227
rent is not correct 10

so y =202 -7.084x

Exercise 7D c y=202.227-7.084x7.5=149 kmh™
1 A student who plays no sport will spend
35 hours on homework and each day
spent playing sport reduces the hours of

homework by 30 minutes

2 A person who has no friends who are

d As the time taken to accelerate from 0
to 90 increases by 1 second, the top
speed decreases by 7.08

criminals has 1 conviction and adding one 5 a
extra criminal friends leads to 6 extra | x y x2 y? xy
convictions 80 74 6400 5476 5920
3 A brand new speaker is worth $300 and 73 62 5329 3844 4526
;z(l)tpg);:rtsygﬁer, its value decreases by 95 93 9025 8649 8835
84 75 7056 5625 6300
4 a 67 73 4489 5329 4891
Cx Yy 32 s = 88 81 7744 6561 7128
6 157 36 24649 942 69 58 4761 3364 4002
7 155 49 24025 1085 92 90 8464 8100 8280
8 147 64 21609 1176 90 84 8100 7056 7560
8.5 142 72.25 20164 1207 X Ly X2 Ty? Ixy
9 138 81 19044 1242 =738 | =690 | -61368| -54004] =57442
2
X
9.5 132 90.25 17424 1254 s~ _(2x)
10 134 100 17956 1340 n
2
11 127 121 16129 1397 S, =61368 - 73’98 =852
11.5 120 132.25 14400 1380 ,
12 115 144 13225 1380 S, =3y’ - (Zy)
X Iy x2 sy? Ixy n6902
=925 =1367 | _gg9.75 =188625 =12403 S,, = 54004 - =1104
2
X x) (=
SXXZEXZ—% SXy:ZXy_m
, n
S, =889.75—9i05 =34.125 S, :57442—%:862
2
S
S :zyZ_(Zy) Fo_——
Yy n (SXXS )
13672 ”
S, = 188625 -~ —=1756.1 ,___ 862 [ ooo
(20)(zy) J852x1104
Sxyzzxy—f b y=a+bx, where
S
S, -12403-22:2x1367 _ 544 75 b->v_82_1 012 and
y 10 S, 852
SX
r=—=~— azy—bi=@—1.012x@:—6.30
(54S,,) 9 9
B so y =1.01x-6.30
ro 241.75 __0.988
J34.125%x1756.1 c y=1.012x75-6.30=69.6
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Worked solutions

a c
o x y x2 y? xy x y x2 y? xy
35 13 1225 169 455 0.5 30 0.25 900 15
38 18 1444 324 684 1 28 1 784 28
42 27 1764 729 1134 1.5 14 2.25 196 21
45 28 2025 784 1260 2 18 4 324 36
47 36 2209 1296 1692 2.5 10 6.25 100 25
48 34 2304 1156 1632 3 7 9 49 21
50 40 2500 1600 2000 4 1 16 1 4
X sy > x2 sy? Xy X sy x2 Ty? Xy
=305 | =196 ~13471 — 6058 = 8857 =14.5 =108 —38.75 ~2354 =150
2 2
X z
S :sz—u S, :zxz_ﬂ
n n
2 2
S, :13471-3075 =181.714 S, ~38.75- 14> _g.714
2 2
(Zy) (Zv)
Syy:Zyz_ n Syy:zyz_ n
2 2
Syy =6058 - 196 =570 S, =2354- 108 =687.714
7 144 7
(2x)(zy) x) (2
- _ y
S, =Xy p S, =Xy - ( )n( )
305%x196
S, =8857-———— =317 14.5x108
v v S,, =150 -—=_——==-73.714
S
r=—X r = —Sxy
(5.5,) (5.5,)
ro— 317 _0.085 p___ 73714 oo,
V181.714 %570 J8.714=687.714
There is a strong, positive correlation d Strong, negative
y =a+bx, where 8 a
bo2v_ 317 4744 and L x y 2 y: xy
S, 181.714 28 66 784 4356 1848
a-y-bx- 196 1.744 « 305 _ _48.0321 33 70 1089 4900 2310
7 7 35 85 | 1225 | 7225 2975
so y =1.74x -48.0 42 94 | 1764 = 8836 3948
y =1.74x40-48.0 =21.6 cm 40 9 | 1600 = 9216 3840
For every cm that the cat grows in 38 80 1444 6400 3040
length, it grows 1.74 cm in height Sx sy 2 > Sxy
a=-8.46 and b =33.0 =216 | =491 _7906 =40933 =17961

y =32.95-8.46x3.5=3.34
= 3 mudbugs
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Worked solutions

y =a+bx, where

p_ Sy _15076.7
5 2350

a=7-bx =000 _6.416x 122 - 14.858

=6.416 and

so y =6.416x +14.858

b i Each additional pizza costs $6.42
il When no pizzas are made, there is

2
S =3x?- (ZX)
XX n
2
s. -7906-218 _130
2
zy)
S =22—L——
yy y n
2
s, = 40933~ 291 _ 757 833
(2x)(2y)
Sy = Exy - =
s, =17961-216x491 _ 555
r= i
(sxxsyy)
r=——285 ___ _oon1
J130x752.833
S, 285
=2 285519 and
S, 130
491 216

a=y-bx=222_2192x522-2.92
6 6

If a student scores 1 mark better in
the IB diploma then they will do 2.19%
better in their first year at university

y =2.19x+2.92
=2.19x30+2.92=68.7%

a cost of $14.86

c y=6.416x60+14.858 =$399.82

x y x? y? xy
25 200 625 40000 5000
40 260 1600 67600 10400
65 350 4225 122500 22750
53 360 2809 129600 19080
46 260 2116 67600 11960
30 250 900 62500 7500
50 310 2500 96100 15500
74 600 5476 360000 44400
70 450 4900 202500 31500
X Ty X2 sy? Xy
=453 | =3040  _ 25151 =1148400 =168090
2
X
S, =3x" - ( n)
453’
S, =25151- = 2350
9
2
zy)
|
S, =zy° - p
3040°
S,, =1148100 - 5 =121256
X ) Z
5, -y ()
n
453 x 3040
S,, =168090 - ——  =15076.7

© Oxford University Press 2019

d i Not reliable as 5000 is not close to
the domain used
il 100=6.416x+14.858
100 -14.858
6.416
x =13.27
13 pizzas
10a
| x y x2 y? xy
1 115 1 13225 115
2 110 4 12100 220
3 92 9 8464 276
4 89 16 7921 356
5 80 25 6400 400
8 63 64 3969 504
9 59 81 3481 531
10 54 100 2916 540
)'e zy > x2 sy? Xy
=42 =662 - 300 = 58476 =2942
2
by
S, =X’ (2x)
n
2
s, -300-%2 _795
8
2
zy)
S =22—(
Yy y n
2
S,, =58476 - 662 =3695.5
(2x)(zy)
S,, =ZXy - —
s, =2942 - 32x662 _ 5335
r= —Sxy
(Sxxsyy)
Fo__ 335 _ 5g9g4
\J79.5x3695.5
S -533.5
b b=2>2-= =-6.71 and
S 79.5

XX

a=)7—b)_(=%+6.711x%2=117.98



Worked solutions

c y=11798-6.711x6 =77.717 X Zy X2 Ty? Xy
_ ¥78000 =35 =169 - 251 — 6609 =1279
2
S _ 2 (Zy)
- 22 zy
Exercise 7E n
1 a s -6609-1% _1g4g.83
= - = :
L x y x y? xy
12 45 144 2025 540 S, =Sxy - (2x)(zy)
15 44 225 1936 660 35” 169
18 45 324 2025 810 S,, =1279 - XT =293.167
18 42 324 1764 756
X =a+ by, where
22 40 484 1600 880 S 293,167
b=2>2=""""2-0.159 and
25 34 625 1156 850 S, ~1848.83
30 26 900 676 780 35 169
X zy X2 sy? xy a=X-by =="--0.159x—==1.35 so
=140 =276 ~-3026 =-11182 =5276 6 6
, x =1.35+0.159y
S :EXZ—@ b x=1.35+0.159x50=9.3 mins
XX n
140° 3
S, =3026- =226 Cx y x y: xy
90 87 8100 7569 7830
2
5 3y (zy) 88 57 | 7744 | 3249 5061
w =&Y~ T
65 52 4225 2704 3380
2
S, =11182- 2767 _ 299.714 92 76 8464 5776 6992
(5x)(5y) 50 30 2500 900 1500
S, =IXy - — 67 67 4489 4489 4489
100 96 10000 | 9216 9600
S —5276-180%276 _ 544
Xy 7 100 74 | 10000 @ 5476 7400
y =a+bx, where 73 65 5329 4225 4745
S _ 90 87 8100 7569 7830
s :_244 =-1.0797 and
S, 226 83 78 6889 6084 6474
94 89 8836 7921 8366
a=y-bx=27%.10797x140 _61.0226
7 83 78 6889 6084 6474
SO y = 610 - 108X 7 >x Ey sz zyz ZXy
y =61.0-1.08x20 =39.4 = 39 tickets =1075 =936 _91565 =71262 =80096
— 2
b x_z+by,where S :zyz—(zy)
— Yy
_S_XVZ—ZQ:‘;“H ~ _0.814 and n9362
v ' S, =71262- = 3870
_ ,_ 140 276
a=xX-by=-—+0.814x—=52.1
=73 7 s —wxy X))
so x =52.1-0.814y, Y n
y =52.1-0.814x35 = 23.61 = $24 s,, = 80096 - 19727936 5646
2 a
| % v 2 )2 Xy | X =a+by, where
2 6 4 3 12 b= -2% _ 4 697 and
3 10 9 100 30 S,, 3870
5 2 25 484 110 a=x-by=2975 0,697,236 33508
7 33 49 1089 231 13 13
so x =32.5+0.697y,
8 42 64 1764 336
10 56 100 3136 560
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Worked solutions

x =32.508+0.697 x52 =68.752 2 ad&f
= 69 marks in mathematics 1; l
4 a
L ox y x2 y? xy 16
1 180 1 32400 180 14 -
5 164 25 26896 820 12 -
9 148 81 21904 1332 e
12 120 144 14400 1440 g 1
14 118 196 13924 1652 .
19 90 361 8100 1710 O 35 36 37 38 39 40 41 42 43 44 45
21 85 441 7225 1785 b mean temp
24 | & 576 | 6724 | 1968 39+36+45+41+42+37 240
30 65 900 4225 1950 = 6 76
34 60 1156 3600 2040 _40°C
X sy x2 sy? =Xy
=169 =1112| _3881 =139398 =14877 ¢ mean cost
5 _11+8+16+13+14+10_72_12
X = ==
S, =3xx° —u 6 6
n so 1200 Dirhams
s -3881-15% _1024.9
o 10 ' e y-y, =L2ox-x)
() o
S, =xy?- 2L _
” v n y—IZ:&(x—40)
Syy =139398 - 10 =15743.6 y=0.8x-32+12
=0.8x-2
s, =y - &) reemee
xy n 3 a
t t 2 t
s, =14877- 09112 _ 34154 | ° . .
10 0 29 0 841 0
y =a+bx, where 2 38 4 1444 76
S - 4 27 16 729 108
b 39158 5651 and
S, 1024.9 6 19 36 361 114
8 64 96
a-y-bx-1112 381,109 47575 12 144
10 10 st e st ye? Ste
so y =175.775-3.821x, =20 | =125 | _120 | =3519 =394
y =175.775-3.821x7 = 149.028 = 149 (st)
S, =3t? L
b x=a+by, where t
S - 20?
_ 2w 239158 549 and S, =120-—=40
S, 15743.6
2
se
a=x-by =109 0249,1112 _ 44589 5. - zer -2
10 10 n
so x =44.589-0.249y, S _3519_125 _394
X =44.589 - 0.249x100 = 19.7 km « 5

Xt)(2
e (E)(ze)
Chapter Review n
. 20x125
1 a The PMCC lies between -1 and 1 S = 394—T =-106
b A-0.6,B0.9,C0.5 DO, E-0.96
c Strong negative, linear

S

te
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e =at +b, where

_%e _ 7106 _ 5 s and
s, 40
b-g_af =123 20

+2.65x— =35.6
5

€ =35.6-2.65x5=22.35= 22 eggs

Because t = 40 is too far outside the

Worked solutions

domain
4 a
| x y x2 y? xy
28 3600 784 12960000 100800
46 5200 2116 27040000 239200
38 4400 1444 19360000 167200
34 3800 1156 14440000 129200
52 6000 2704 36000000 312000
50 5900 2500 34810000 295000
=X sy X2 sy? Xy
=248 =28900  _10704 @ =144610000 =1243400
2
XX n
2
S, -10704- 2‘;8 ~ 453.333
2
zy)
S =3 2 (
yy y n
2
S,, =144610000 - 28900 =5408333
X )2
Sxy = ny _ m
n
s,, = 1243400 - 248228900 _ 4gq66 7
y =a+bx, where
S
- 2w 488667 107,794 and
S, 453.333
a—y-bx-28%00_ 107794228 _361.181

5 a

so y =108x + 361

Need to find the smallest x such that
120x >107.794x + 361.181,

120x > 107.794x + 361.181
(120 -107.794)x > 361.181
361.181

12.206

x >29.59

So the smallest number of chairs is 30
24 +23.5+23+22+21+20.3+20+18.2+17+26

=§=21.5

10

10

x y x2 y? xy
24 260 576 67600 6240
235 199 552.25 39601 | 4676.5
23 174 529 30276 4002
22 162 484 26244 3564
21 149 441 22201 3129
203 135 412.09 18225 | 2740.5
20 118 400 13924 2360
182 115 331.24 13225 2093
17 102 289 10404 1734
26 246 676 60516 6396
pr'e sy x2 Ty? Xy

=215 =1660 | _-4690.58 =302216 =36935
2
X
Sy =IX° - =)
n
2
S. - 4690.58 - 21> _68.08
10
2
zy)
S, =zy? —(
Yy y n
2
s,, = 302216 - 1280 _ 56656
(2x)(Zy)
S, =Ixy - —n
S,, = 36935 _215x1660 _ ;5 ,c
10
r= _ Sy
(Sxxsyy)
__ 1285 924
\/68.08 x 26656

There is a strong positive correlation.
The hotter the day, the more bottles

sold.

y =a+bx, where

S, 1245

~S

XX

- 18.29
68.08 and

1660 215

a=y-bx=——-18.29x——=-227.235
10 10

so y =18.3x -227
y =18.29%x19.6 -227.235=131.249

= 131 bottles
36 is far outside the domain that we

have

© Oxford University Press 2019



Worked solutions

6 a . (%)
x y x y? xy Sec = 2XT =
3500 110000 12250000 12100000000 385000000 5302
2000 65000 4000000 4225000000 130000000 SXX = 71050 - = 14870
2
5000 100000 25000000 10000000000 500000000 s _% 2 (Ey)
6000 135000 36000000 18225000000 810000000 v T y n
5000 120000 25000000 14400000000 600000000 Syy _ 63731 _ 5072 _ 123212
3000 90000 9000000 8100000000 270000000
4000 100000 | 16000000 | 10000000000 400000000 Sxy - Sxy - (ZX)(Z)/)
8000 140000 64000000 19600000000 1120000000 n
X = Ty = sx2 = sy? = Xy = sxy :6674_530X507 :12998
36500 860000 191250000 96650000000 4215000000 5
2 y =ax +b, where
X !
S = 3X° &) S, 1299.8
n a=-—2-= =0.0874 and
36500 S,, 14870
S,, =191250000 -
8 _ __ 50.7 530
~ 24718750 b:y—ax:T—0.0874><T
, (Zy)z =0.876
S, =%y T, b The gradient indicates that a car
8600002 travelling one additional mile uses
S,, =96650000000 - — =8 0.0874 litres of fuel
Not reliable as 5 is outside the domain
z z
S,, =Ixy - M of the original data
n
8 a
S,, = 4215000000 - 36500 X8860000 | x y x2 y? xy |
=291250000 1 6 1 36 6
y = a+bx, where 1.5 7 2.25 49 10.5
) S, 291250000 2 10 4 100 20
=S " 24718750 11.78 and 2.5 15 6.25 225 37.5
3 9 9 81 27
_ __ 860000 36500
a=y-bx=—r—-11.78x—o=—=53753.8 35 17 | 1225 289 59.5
so y =11.8x +53754 4 20 16 400 80
b y=11.8x7000+53754 =$136354 4.5 18 20.25 324 81
i and ii would change, iii would remain =X 2y x? Ty? =y
the same 9 =22 | =102  _71 1504 =321.5
2
a S _s. (2x)
| x y x2 yz xy XX n
30 3.2 900 10.24 96 2
S, _71-22 _105
65 7.5 4225 56.25 487.5 8
110 = 84 | 12100  70.56 924 S —3y o (zy)
140 15.1 | 19600 @ 228.01 2114 Y
185 16.5 | 34225 | 272.25 | 3052.5 S, =1504 - 102 - 203.5
=X zy >x2 Ty? Xy 8
=530 =507 _71050 =637.31 =6674 S, = 3xy - (2x)(Zy)
s, =321.5-22>102_ 44
8
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y =ax +b, where

s
a=>v_ 4 390 and
S 105
boy-ax=292_390x22_201
8 8

b An increase in one gram of hormone
leads to just under 4 extra flowers

¢ A plant with no growth hormone will
produce 2 flowers

y =2.01+3.905x1.75 = 8.84
12 = 2.01 + 3.905x
9.99

3.905x=12-2.01=>x=——-=2.56¢
3.905
f Not appropriate as 1000 is far outside

the domain of the data provided

a
x y x> y? xy
100 204 10000 41616 20400
200 257 40000 66049 51400
300 292 90000 85264 87600
400 315 160000 99225 126000
500 330 250000 | 108900 | 165000
600 355 360000 | 126025 | 213000
700 370 490000 | 136900 | 259000

X Iy s x2 sy? Ixy

=2800 | =2123  _ 1400000 =663979 = 922400

z
S, =3xx’ —7( X)
n
2
S,, =1400000 - 28(7)0 =280000
2
zy)
S =22—(
yy y n
2
s,, = 663979 - 2123 _20103.4
ZX)(2
5 —ny (P)
n
S,, =922400 - 2800x2123 =73200
y =ax +b, where
S
_ 2y _ 73200 _ 0.261 and
S 280000

XX

bz?—@?*%—o 261 x &700:199

b Each additional gram increases the
length of the spring by 0.261 mm

¢ The spring was 199 mm long before
any weight was added

y =199 +0.261x550 =343 mm

2 kg is outside the domain of the data,
so extrapolation is unreliable

© Oxford University Press 2019
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Worked solutions

X =ay +b, where

S
_ 2w _ 73200 =3.641 and
S,, 20103.4
b=Xx-ay = @—3 641 x 2123 =-704.263
so x =3.641y —-704.263,
X =3.641x300-704.263 =388 g
10a
| x y x2 y? xy |
15 26 225 676 390
25 30 625 900 750
35 25 1225 625 875
45 26 2025 676 1170
55 20 3025 400 1100
65 14 4225 196 910
X % s x2 sy? pe%
=240 =141 -11350 | =3473 =5195
2
z
SXX — ZXZ _ﬂ
n
2
s -11350-2%0" _ 1750
2
zy)
S :22—(
Yy y n
2
s, =3473- 11 4595
X )2
5, ey (2CY)
n
S,, =5195 _280x141 445
y =ax +b, where
S _
_ 20 245 5254 and
S, 1750
b=y-ax = 141 +0.254 x @:33.7,
6 6
y =33.7 - 0.254x
b y=33.7-0.254x50
=21 decimal places
S
c r=—->*_
(sxxsyy)
M5 g4
v1750x159.5
d There is a strong, negative correlation
11a 0.51x120+7.5=68.7 M1A1l
b The line of best fit goes through (X, )
R1
y =0.51x100+7.5=58.5 Al
c Strong, positive AlAl
d xony Al



12i perfect positive Al
il strong negative Al
ifli weak positive Al
iv weak negative Al
VvV zero Al
13a r =0.979 (3sf) A2
b Strong, positive AlAl
c i y=123x-21.3 AlAl
il x=0.776y +20.8 Al1A1l
d 1.23x105-21.3=110 Al
e 0.776x95+20.8=95 Al
f Itis extrapolation R1
14a
}'“
10
g\"‘\
gl I
7
[
5 %‘\‘
P .
3
2
1 \\\
\“ 3 X
O 1 2345678 910111213

(scales: Al; 3 points plotted correctly:

A2; all points plotted correctly: award a

further A1)
b strong, negative AlAl
c i x=4.625
ii y=5.875
ili see above A2A2A1
d see above M1
line passes through the mean Al
e 3.2 see above for lines drawn on
AlAl
15a 100=70m+c
140 =100m +c
40 =30m
4
m=—
3
Cc= ? (M1)A1A1
Positive Al
c Line goes through (X,¥) (R1)
7-%90+62-1262 (M1)A1
3 3 3
d Estimateis 260+62 =862 (M1)Al
3 3 3
16a 40°C Al
b 70°C Al
c 100°C Al
d i
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Worked solutions

(30,100)
(60,70)
0,40) "
ii T>80
40+2t =80 =t =20
130-t=80=t =50 M1
Interval is 20 <t <50 . AlA1l

A3 (A2 for 5 Al for 3)
r =-0.0695(3sf) A2

Very weak (negative) correlation so
line of best fit is meaningless R1

25-year-old would be extrapolation

R1
. . 0.6
18i Gradient m= = = 0.2 M1A1
ii /=0.6 Al
ili k=3 Al
iv a=5 Al
v b=0.6 Al
vi Gradient p = % =0.1 M1A1l
vii 0.6 =0.1x5+g=>¢g=0.1 M1A1
viii r=8 Al
19a i 0.849 (3sf) A2
il strong, positive AlA1l
iii y=0.937x+0.242 AlA1

b

20a

i 0.267 (3sf) A2

il weak, positive AlA1l

ifi the rvalue is too small for this to
be particularly meaningful R1

i nochange

r=0.87 Al
ii no change

15 Al

ili The scatter diagram has just been
moved down by 4 and to the right

by 5.
R1
iv Strong, positive AlAl
i nochange
r=0.87 Al
ii 2x15= 30 Al



Worked solutions

ili the scatter diagram has been

stretched vertically. R1
i r=-0.87 Al
.. 15
it —=-5 Al
-3

ili The scatter diagram has been
stretched horizontally and reflected
in the y-axis. R1R1

iv Strong, negative AlAl
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Worked solutions

8 Quantifying randomness: probability

Skills Check
1a 1-2-7
7 7
b :E+§:§

N W
X
N
N

2 a 1-0.375=0.625

b 0.65+ 0.05=0.7

7x6 42
=——=0.42

10? 100

d 0.25 x 0.64 =0.64 -4 =0.16

e 05x30=30+2=15

c 0.7x0.6=

222 484
f 0.22x0.22 - - - 0.0484
* 100 10000
Exercise 8A
n({1,3,5,7,9})
1 P(odd) =
(0dd) = 2 1,2,3,4,5,6,7,8,9,107)
_>_1
T10 2
. 30 1
2 P(defective) = =0 _ 1
(defective) 1505
20 20 4
3 P(ch - 7 _==_7
(chorus) = 55+ 10+5 35 7
n(42,4,6,8}) 4_1

4 a P(even)= - _=
( ) n({,2,3,4,5¢6,7,8y) 8 2

i n({3,6
b P(multiple of 3) = §{4 5}6) o

. n({4,8

_2_1
8 4

d P(not a multiple of 4)

. 1 3
=1-P(multiple of 4) =1-===

( p ) 2-3

e P(less than 4) = n({1,2,3})

n({1,2,3,4,5,6,7,8})

3
8
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f Asthereisno 9 on an 8 sided dice,
P(9)=0

a PO)- n({C}) 1

n({S,T,A,T,1,5,T,1,C,S}) 10

b As there is no P in the word
“STATISTICS”, P(P)=0

n({A I, 1})
n({s,T,AT,I1,5,T,1,C,5})

c P(vowel) =

_3
10
a Every other number is even, so
1
P(even) = 5
b P(contains digit 1)
_n({1,10-19,21,31,41}) 14 7

50 50 25

Let x be the number of seats on a
minibus, then

p(coachy= X _3x_3
X+X+X+Xx+3x 7x 7

Using P(green) = 2P(yellow) and

1 = P(red) + P(yellow) + P(blue) + P(green) ,

we see that

1 = P(red) + P(yellow) + P(blue) + P(green)

1=0.4+ P(yellow) + 0.3 + P(green)

1=0.7 + P(yellow) + P(green)

1-0.7 = P(yellow) + 2P(yellow)

0.3 = 3P(yellow)

? = P(yellow)

P(yellow) = 0.1

P(green) = 2P(yellow) = 0.2

Number of people who buy raffle tickets
360

- =180, of these half bought 2 tickets and

the other half bought one, so there were

2 X?Jr 180 = 360 raffle tickets sold. Therefore

) 1
P(win) = 360

Exercise 8B
1 a i P(age15)=0.18

il  P(age 16 or higher)
= P(age 16) + P(age 17) + P(age 18)
=0.22+0.27+0.13=0.62

b Number of 15 year old students
=1200x P(age 15)=1200x0.18 =216

Worked solutions “



The relative frequency of getting a 1 is
frequency' of 1 _ 27 ~0.27
total spins 100

b The spinner is probably not fair because the
relative frequencies are not close to each
other, a 1 occurred nearly 4 times more than
a6

15

¢ Estimated number of 4s = 3000 x 100 = 450

3 a 10 of each
b

Relative

frequency 0.138 |0.15 |0.138 |0.0875

0.1 |0.1 |0.15 |0.138

[

Relative

frequency 0.0925/0.1225/0.1375/0.125|0.14 |0.145/0.1075/0.13

d There is a big difference between relative
frequency of getting a 1 and getting a 6.
This suggests that the dice is not fair.

Exercise 8C
1 a

£2 45 ")

N

b From the Venn diagram,

. 8 4
P(neither) = — = —
(neither) 3819

2 a
B S

T

b From the Venn diagram,
19+21+16+7 =63

. 40
i P(badminton) = —
c i (badminton) o3

i P(both) = % - %

_1
9

iv P(at least one) = 1 - P(neither)

iii P(neither)=%

1 8
-1-=-=2
9 9
3 Let A=gave acard and B =gave a present

a P(card or present) = 31+40-25 23

50 "~ 25
b P(card but no present) = 315_025 = %

c P(neither card nor present)

Worked solutions

23 2
=1-P d or present) =1-—">==_"—
(card or present) 5 = 55
4 A={P,RO,B,AILT,Y} and
B :{CIOIMIPILIEINITIAIRIY}

A " B
.f'/ B ':E%] E\”
II p' L

\ I AL u E ,.|
N s

b AnB={P,R,0,ALT,Y}
¢ AUB={P,RO0,B,AILT,Y,C,MEN}
5 a AnB={6}
b AUB-=4{234,6,8,910}
c A={1,3579
d AnB={1,35709 {369} ={3,9}
e AuB
={2,4,6,8,10y U{1,2,4,5,7,8,10}
-{1,2,4,5,6,7,8,10}
f AUB
={1,3,5,7,9y u{1,2,4,5,7,8,10}
-{1,2,3,4,57,8,9,10%}
6 U={1,2,3,4,56,7,8,9,10,11,12,13,14,15}
a i M={36,91215}
i F=1{1,2,3,56, 10,15}

b
U
M F
4 7 8 11 13 14
c i PMnAFR-S-1
15 5
. 6 2
P(MUF))=— =%
it P(MUFY) 5=%
7 a
1 6
30% 9
b i P(only 9 pm)=33%
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it  P(only 6 pm) =24%

ili P(no news) = 30%

Exercise 8D

n({2,3,57}) _ 4 _2
10 10 5

b P(prime or multiple of 3)
_ n({2,3,5,7}) + n({3,6,9}) - n({3})

1 a P(prime)=

10

=4+3—1=£=§

10 10 5

c P(multiple of 3 or 4)
_ n({3,6,9}) + n({4,8})

n({10%})

=3+2:i=1

10 10 2

2 P(camera owner or female)

_ n(cam) + n(fem) — n(fem and cam)

n(U)
_30+25-18 _37
55 55

3 Let A={M,AT,H,EIC,S} and
Bz{TIRIIIGIOINIMIEIY}

_nA)_8 _4
a PA=-T0) 26713
b pB)="B)_ 9
n(U) ~ 26
¢ pang MUELMT) 4 2
n(U) 26 13
_n(A)+n(B)-n(AnB)
d P(AUB)- 0

_8+9-4 13 1
26 26 2
4 a P(fiction or non-fiction)
= P(fiction) + P(non-fiction) — P(both)
=0.4+0.3-0.2=0.5
b P(no book)

=1 - P(fiction or non-fiction)

~1-0.5-05

5 a P(XUY)=P(X)+P(Y)-P(XAY)
_1,1 1.1
48 8 4

b PXUYY-1-P(XuY)=1-L_3

4”2

6 a P(AnB)=P(A)+P(B)-P(AUB)
=0.2+0.4-0.5=0.1
b P(A UB)=P(A)+P(B)-P(A ~B)
=1-P(A)+ P(B) - (P(B) - P(A ~ B))
=1-0.2+0.4-(0.4-0.1)=0.9
7 a 3P(AnB)=P(AUB)

Worked solutions

— P(A)+ P(B) - P(A ~ B)
_3 .3 panB)
168

so 4P(AnB) = 2
16

:>P(AmB)=izP(AuB)=2—7
64 64
27 37
b P(AUB)=1-P(AuB)=1-"—"=""
(A8 AVB=1-¢1=¢6a

c P(ANB)=P(A)-P(AnB)

_3_9_3
T16 64 64
Exercise 8E

1 a No b Yes c No d Yes

e No f No g No
P(N A" M) =P(N)+P(M)-P(NuM)
1 1 3

10 10

so N and M are mutually exclusive
P(AnB)=P(AnC)=P(BnC)=0 because
only one school can win

a P(AUB)=P(A)+P(B)-P(ANB)

:1+E_O:l

==+
5

b P(AuBuUC)=P(A)+P(B)+P(C)
_1,1.1_ 47
"3 4 5 60

c Yes, because the probability of A, B or
C winning is not equal to 1.

Exercise 8F
1 U =A{HHH,HHT,HTH, THH,HTT,

THT,TTH,TTT}
a P(more heads than tails)

_ N({HHH,HHT ,HTH,THH}) 4 1

n(U) 8 2
b P(at least two heads consecutively)

_ N({HHH,HHT , THH}) _3

n(U) 8

¢ P(heads and tails alternately)

_N({HTH,THT}) _2 _1

n(U) 8 4
a
| i 2 | 3 4
1 1,1 1,2 1,3 1.4
2 2,1 2,2 2,3 2,4
3 31| 32|33 | 34
B 4,1 | 4,2 ' 4,3 | 4,4
b i P(red is higher than blue)
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_n({@1,2),(1,3),(,4),(23),(2,4),(3,4)})

n(U)

_6_3
“16 8

il P(difference between numbers is 1)

_n({,2),(2,3),(3,4),(2,1),(3,2),(43)})

n(U)

_6_3
“16 8

ili P(red is odd and blue is even)

_n{1,2),(1,4),3,2),3,4})
n(U)

_4 1
16 4

iv P(sum is prime)

_ n{,1),(1,2),(1,4),(2,1),(2,3),(3,2),(3,4),(41),(4,3)})

n(U)
-9
16
a
1 2 3
2 254 2,2 2,3
3 3,1 3,2 3.3
4 4,1 4,2 A 4,3
5 51 5,2 5,3
b i P(cards have same number)
_n{(2,2),33)})_2 _1

n(U) T12 6
it P(largest number is 3)

_n{(2,3),(3,1),(3,2),(3,3)})
n(V)

_ 41
16 4

ili P(sum is less than 7)

({(2,1),(2,2),(2,3),(3,1),(3,2),(3,3),(4,1), (4,2),(5,1)})
n(U)
_9.3
12 4
iv P(product is at least 8)

_ n{@3,3),(4,2),(4,3),(5,2),(53)})
n(U)

-5
12
v P(at least one even number)

_ n(£(2,1),(2,2),(2,3),(3,2),(4,1),(4,2),(4,3),(52)})
n(U)

_8_2
“12 73

a P(at start after 2 rolls)

_n{,3),(24),31),(42),(5,6),(6,5),(5,5),(6,6)})
n(U)
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Worked solutions

_8_2
36 9

b P(2 meters from start after 2 rolls)
_n({(1,1),(2,2),(3,3),(443}) _ 4 _1
n(U) 36 9

¢ To be more than 1 but less than 2 meters
away, he must go to a corner

P(between 1 and 2 meters after 2 rolls)

_n({1,2),(2,1),(2,3),(3,2),(3,4),(43),(41),(1,4)})

n(U)
_8_2
36 9
Exercise 8G
11 1
1 P(both le)==x==—
(both purple) 5><5 25
> 64

P(all 3 like pasta) = %] -2

P(loses both) = (1 -0.75)x (1 - 0.85)

=0.0375

a P(B)=P(AnB)+P(AUB)-P(A)
=0+0.4-0.2=0.2

P(BC) = P(B)+P(C)-P(BUC)
-0.2+0.3-0.34

=0.16
b Not independentas P(BNC)+0
1 5 5
P(head and not 6) = = x = = —
(head and not 6) 2><6 13

P(not hitting with 4 missiles)

9 6561

a P(E)=1-P(F)=1-0.6=0.4

b i Because

P(E)xP(F)=0.24=P(EnF)

il Because P(ENF)#0

c P(EUF)=P(E)+P(F)-P(EnF"
=P(E)+1-P(F)-(P(E)-P(E nF))
=0.4+1-0.6-0.4+0.24 =0.64

The only possible way to have a sum of 6

. . 2V 1
f all how 2. P(sum =z =55
is if all dice show (sum to 6) (6) >7

P(AnB) =P(A)x P(B) = 0.9x0.3 = 0.27
P(AB') = P(A) - P(A B)
=0.9-0.27=0.63

c P(AUB)=P(A)+P(B)-P(AnB)
=0.9+0.3-0.63=0.97



Exercise 8H
1 a n(both subjects)
= n(film) + n(theatre) — n(either)
=15+20-(27-4)=12
b i P(theatre and not film)

= P(theatre) — P(theatre and film)
20 12 8

27 27 27
il P(theatre or film)
= P(theatre) + P(film)
— P(theatre and film)
20 15 12 23

+
27 27 27 27
ili P(theatre| film)
_ P(theatre and film)

P(film)
12
_27_12_4
15 15 5
27

2 a P(even|not multiple of 4)

_ P(even and not multiple of 4)
- P(not multiple of 4)
n({2,6,14})

- 8 ==
" n({1,2,6,7,11,14,29}) 7
8

b P(15[>5)

_ P(less than 15 and greater than 5)

P(greater than 5)
n({6,7,11,14})

N

_ 8 _4_2
~'n({6,7,11,14,24,29y7) 6 3
8

c P(less than 5] less than 15)

_ P(less than 5 and less than 15)
P(less than 15)

n({1,2})
_ 8 _2_ 1
- n({,2,6,7,11,14}) 6 3
8
d P+« 10|5 < 25)

_ P(1 < 15 and 5 « 25)
P(5 < 25)
n({6,7,11,14})

- 8 ==
" n({6,7,11,14,24}) 5
8

3 a PV nnW)=0 because they are mutually

exclusive

b P(V|W)=0 because they are mutually

exclusive
c PWUW)=PV)+PW)-PV W)
=0.26+0.37-0=0.63

Worked solutions

5 1
4 P(mal d left-handed) = — = —
a (male and le anded) 50 =10
b P(right- handed)—E
¢ P(right-handed | female)
11
_ P(right-handed and female) _ 50 _ 11
P(female) ~13 13
50

P(JNK) P(J)xP(K)

> PUIO="00 T Pwo

=P(J)=0.3

6 P(two boys | one is a boy)

_ P(two boys and one is a boy)
P(one is a boy)

n({BB})
_ n({BB,BG,GB,GG}) _1

n({BB,BG,GB}) 3
n({BB, BG,GB,GG})

Exercise 81

1 a P(three picture cards)—E 11 10 i
52 51 50 1105

b P(two picture cards) = 3><E><E 40
52 51 50
132
1105

2 a P(two broken pens) = > x &+ - 20 _10
1413182 91

b P(at least one broken pen)
= P(one broken pen) + P(two broken pens)

9 5 10 55

=2x +—
14 13 91 91

¢ P(girl picks broken pen) = %
3 a P(male)=_—
(male) = 10

b P(one male and one female)

377
107915

4 a P(atleast one answers correctly)

=2x

= P(one answers correctly)
+ P(both answer correctly)

5425+5555
7 9 7 9 7 9 63

b P(Luca correct | at least one correct)

5
P(Luca correct) 7 _9
P(at least one correct) 55 11
63

¢ P(lan correct | at least one correct)

© Oxford University Press 2019 “



Worked solutions

5 =0.6+0.2-0.02
_ P(Ian correct) _9 _7 =0.78
P(at least one correct) 55 11
63 ¢ P(AUB)-P(ANB)
=0.78-0.02=0.76
d P(two correct | at least one correct) d PB|A)-= P(AnB)
5 5 P(A)
_ P(two correct) _ 7%g _5 002 2 1
P(at least one correct) 55 11 " 0.6 60 30
63 5 a 6x
b

Chapter review
1 a P(divisible by 5) drama comedy

_ n({10,15,20,...85,90,95})

~ n({10,11,...,98,99})

-5 (LT
90 5

b  P(divisible by 3) v _
_ n({12,15,18,...93,96,99}) _30 _1 reality

n({10,11,...,98,99%}) 90 "3

c 15+3+7+20+6x+2x+x=90

c P(greater than 50) 45 +9x = 90
_ n({51,52,53,...,98,99}) _ 49 9x = 45
~ n({10,11,...,98,99}) 90 x=5
d P(a square number) 6 a P(CnD)=PD)xP(C|D)
_ n({16,25,36,49,64,81})  _ 6 _ 1 -0.5x0.6 = 0.3
~ n({10,11,...,98,99}) 90 15
» b Not mutually exclusive as P(C nD) = 0
¢ P(C)xP(D)=0.4x0.5=0.2
c D
P(C n D) = P(C) x P(D)
Therefore C and D are not
independent events.
d P(CuD)=P(C)+P(D)-P(CnD)
3
=0.4+0.5-0.3
11 =0.6
From Venn diagram P(Cat and dog) = =~
30 P(C A D)
e PD|C)=————*
3 a P(C)
0.3 3
o =2 _-2_-0.75
/ X \ c
7 P ly) = 3 0.35 2 0.55
055 |015 0.05 a (propery)_gx . +§>< .

\ &f’ / 20.21+0.22 = 0.43
0.25

. , P(QJill ~Properly'
b P(J|II|ProperIy)=W

From Venn diagram P(CnD'")=0.55
b P(CnD)=0.15

P(C)xP(D)=0.7x0.2=0.14
P(C nD) # P(C)x P(D)
Therefore C and D are not
independent events.

4 a P(AnB)=P(B)xP(A|B)
=0.2x0.1=0.02
b P(AUB)=P(A)+P(B)-P(An B)

2
g><O.45 0.18

=2 _>"%_031
057 o057 °31e
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10

a
Bicycle
0.3
Bus
0.6
Car
0.1
Bicycle
0.3
Bus
0.6 0.6
Car
0.1
Car Bicycle
01 0.3
Bus
0.6
Car
0.1
b i 0.3x0.3=0.09
ii 0.3x0.6=0.18
ifli 0.3x0.3+0.6x0.6+0.1x0.1
=0.09+0.36 +0.01=0.46
0.7x0.7x0.7 =0.343
d 3x0.1°x0.6+3x0.3°x0.1
=0.018+0.027 = 0.045
a 0.3
16 8
b 10_2
15 3
5 4 1 2 2
C — X — = =X == —
15 14 3 7 21
famale - eating carrots
AN
[ 23
H.\ ( 19/;' 17 !
1
Both female and eating carrots = 19.
a U
70
P(FAC) 19
b PFIC)l=——F+L==
( ‘ ) P(C) 36
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11 a

13 a

14 a

Worked solutions

42 36
P(F)xP(C) = —=x=——
(F)xP(C) 2070
_34
175
# 19 P(FNC)
70
Therefore not independent.
L Al
6
3 1
2,40r6: === Al
872
. 3 1
Primes are 2,3,5: === (M1)A1
6 2
2 1
4or5 —== M1)A1
rs:e=3 (M1)
Impossible: 0 Al
1 Al
36
6 _1 Al
36 6
L Al
36
ZXL: 1 Al
36 18
(1,6),(2,5),(3,4),(4,3),(52),(6,1)
or using a lattice diagram 6 _1
36 6
(M1)A1
é since independent Al

P(RS U BS) = P(RS) + P(B5) - P(R5 ~ B5)

= l+l——1 _u or using a lattice diagram
6 6 36 36
(M1)A1
R - 2 1
Considering the list in (e) e°3

or using conditional probability formula

(M1)A1
Independent < P(F nR) = P(F)xP(R)
R1
1 1 1 )
— # —x = s0 not independent Al
6 # 3 X 7 i p

P(F UR) = P(F)+ P(R)— P(F AR) M1

1,113 AL

374 6 12

5 1 1
P tl t ==--==
(exactly one team) 12 64
Could also use a Venn diagram in (b) and (c)
P(FmR)
P([FNR]F)=————+=
((FRIF)=—5

(F)

(M1)A1

== M1A1

Wi o=
N



3
3 Tower hears reply 5

Ship hears 4

Tower does not hear reply

2
\ 5
Ship does not hear
1
4
A2
b 3 X 3 = 2 M1A1l
4 5 20
C 2 = 11 M1A1l
20 20

d  P(shipnot hear tower has noreply)

_ P(ship not hear n tower has noreply)
P (tower has noreply)

== M1A1

e P(AnB)=0 so events are mutually

exclusive. R1A1
3
15a 30><§=18 (M1)A1
2
b 50><§:20 (M1)A1
3
c Tx§=30:>T=50 (M1)A1

16 a Let x be the number speaking both English
and French. (60 - x)+ x + (40 - x) +10 = 100

=110-x=100= x =10 (M1)A1
b
E F
10
A3 (Al shape A2 numbers)
ci 2.1 AL
100 2
90 _9 Al
100 1
i 20 _2 AL
100 5
P(EnF
d pefp)=PIECF) 10 1 M1A1
P(F) 0 4

4
e If independent then P(E|F)=P(E) R1
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Worked solutions

% # % so not independent Al

17 a

catch 20%

injected 30%
not catch 80%

catch 90%
not Injected 70%

not catch 10%

A4 (A2 layout A2 numbers)

b 70,90 _63 At
100 100 _ 100
. 30 8 6 Al
100 100 ~ 25
g 30,2 70 90 69 ..
100 100 ' 100 *100 100
P(I'nC) & 21
e p(ric)="U 0% _qw 21 M1A1
(re) PIC) & 23
! 24
f P(IC')zip(I“,Chm:ﬁ M1A1
P(C) i 31
18 a

Rowing Kayaking
40

A‘Ei!EEII:.I

(60)

A4 (A1l shape, A3, 7 numbers, A2, 4 numbers,
Al 2 numbers)

b 200-140=60 (M1)A1
30 3 AL
200 20
122 _ 61 AL
200 100
iii 9—2:§ Al
200 50
o182 _118_59 (MDAL
200 200 100
d %:% or by using the formula A2
. 5 4 5
19 —X—=— M1)A1l
al 87714 (M1)
ii RGorGR
E><§+§><§:E (M1)A1
8 7 8 7 8



20 a

b

2,3_25 (M1)A1
8°8 64
ii RGorGR
5,3,3,5_15 (M1)A1
8°8'8°8 32
i P(A@):flﬂi!ﬂ
P(B)
:0.4=W: P(AnB)=0.2
M1A1
i P(A)=P(ANB)+P(ANB)
-0.2+0.4=-0.6 M1A1
iii P(AUB)=P(A)+P(B)-P(AnB)
-0.6+0.5-0.2=0.9 M1A1
iv P@45j=5155332=9ff:0ﬁ
P(B) 05
M1A1
P(A\B) # P(A B') so not independent
R1AL
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Worked solutions
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