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o
o
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gn
e
d t
o t
ar
g
et t
h
e N
a
t
i
o
n
al C
urri
c
ulum aim o
f ﬂu
e
nc
y
. 
S
t
u
d
e
n
t
s n
e
e
d t
im
e
, an
d vari
e
d an
d f
re
q
u
e
n
t p
r
a
c
t
i
c
e
, t
o d
e
v
e
l
o
p b
o
t
h p
r
oc
e
d
ur
al ﬂu
e
nc
y al
o
n
g
si
d
e 
c
o
nc
e
p
t
u
al un
d
e
rs
t
an
din
g
. T
h
e
y n
e
e
d t
o kn
o
w h
o
w an al
g
o
ri
t
hm w
o
rks
, a
s w
e
ll a
s un
d
e
rs
t
an
din
g 
wh
y i
t w
o
rks
. S
t
u
d
e
n
t
s m
u
s
t n
o
t o
nl
y kn
o
w k
e
y f
a
c
t
s an
d p
r
oc
e
d
ure
s
, b
ut b
e a
b
l
e t
o u
s
e t
h
e
m 
e
ﬃ
c
i
e
n
tl
y an
d a
c
c
ur
a
t
e
l
y
. T
h
e
y n
e
e
d p
r
a
c
t
i
c
e a
t s
e
l
e
c
t
in
g t
h
e c
o
rre
c
t m
a
t
h
e
m
a
t
i
c
al kn
o
wl
e
d
g
e t
o 
u
s
e in diﬀ
e
re
n
t si
t
u
a
t
i
o
n
s an
d c
o
n
t
e
x
t
s
, an
d t
o m
ak
e c
o
nn
e
c
t
i
o
n
s b
et
w
e
e
n are
a
s o
f m
a
t
h
e
m
a
t
i
c
s
. 
Flu
e
nc
y als
o un
d
e
r
p
in
s re
a
s
o
nin
g an
d p
r
o
b
l
e
m s
o
lvin
g
, b
e
c
a
u
s
e t
h
e q
ui
c
k an
d e
ﬃ
c
i
e
n
t re
c
all o
f 
f
a
c
t
s an
d p
r
oc
e
d
ure
s is c
r
u
c
i
al wh
e
n t
hinkin
g s
t
r
a
t
e
gi
c
all
y an
d s
o
lvin
g p
r
o
b
l
e
m
s
. Al
o
n
g
si
d
e t
h
e 
ﬂu
e
nc
y q
u
e
s
t
i
o
n
s
, t
h
e q
u
e
s
t
i
o
n
s in t
his b
o
o
k als
o inc
lu
d
e c
o
mm
o
n mis
c
o
nc
e
p
t
i
o
n
s
, i
d
e
n
t
ifyin
g 
an
d c
o
rre
c
t
in
g mis
t
ak
e
s
, re
a
s
o
nin
g an
d s
o
lvin
g p
r
o
b
l
e
m
s
. 
G
ui
d
anc
e is oc
c
a
si
o
n
all
y giv
e
n t
o
war
d
s s
p
e
c
iﬁ
c m
et
h
od
s
, b
ut t
h
e
re is ﬂ
e
xib
ili
t
y t
o s
u
p
p
o
r
t 
diﬀ
e
re
n
t t
e
a
c
hin
g s
t
y
l
e
s
.
All an
sw
e
rs are p
r
o
vi
d
e
d o
nlin
e a
t www
.h
od
d
e
re
d
u
c
a
t
i
o
n
.c
o
.uk/KS3M
a
s
t
e
rin
gM
a
t
h
e
m
a
t
i
c
s an
d 
are f
re
e
l
y a
c
c
e
s
sib
l
e
.











Page deliberately left blank.





[image: background image]

[image: background image]



[image: ]







[image: ]







[image: ]







[image: ]







[image: ]







[image: ]







[image: ]







[image: ]







1

Probability

11.1 Introduction to probability

❶
 
C
o
p
y t
his n
umb
e
r lin
e an
d m
ark e
a
c
h n
umb
e
r o
n
 
i
t
. 
T
h
e ﬁrs
t o
n
e h
a
s b
e
e
n d
o
n
e fo
r y
o
u
.❷
 
M
a
t
c
h u
p t
h
e p
airs
:
0.5
1
4
0
7
5%
1
0
0%
1
2
0.2
5
0%
3
4
1
❸
 
W
ri
t
e d
o
wn t
h
e n
umb
e
r t
h
a
t e
a
c
h arr
o
w is p
o
in
t
in
g 
t
o a
s a d
e
c
im
al
.❹
 
W
ri
t
e d
o
wn t
h
e n
umb
e
r t
h
a
t e
a
c
h arr
o
w is p
o
in
t
in
g 
t
o a
s a f
r
a
c
t
i
o
n
.❺
 
W
ri
t
e d
o
wn t
h
e n
umb
e
r t
h
a
t e
a
c
h arr
o
w is p
o
in
t
in
g 
t
o
a
s
a
p
er
c
en
t
ag
e
.❻
 
Whi
c
h n
umb
e
r c
ann
o
t b
e p
l
a
c
e
d a
t A
? Exp
l
ain y
o
ur 
an
sw
e
r
.a
 
0
.4
b
 
0.8
c
 
0.3
4
Y
o
u c
an d
e
s
c
rib
e t
h
e lik
e
lih
o
od o
r c
h
anc
e o
f 
s
o
m
et
hin
g h
a
p
p
e
nin
g u
sin
g 
pr
ob
ab
ili
ty
.
Wh
e
n y
o
u r
o
ll a di
c
e o
r ﬂip a c
o
in
, y
o
u h
a
v
e c
arri
e
d 
o
ut an 
experimen
t
.
An 
outc
ome
 is t
h
e re
s
ul
t y
o
u g
et a
ft
e
r c
arr
yin
g o
ut 
t
h
e e
xp
e
rim
e
n
t
.
T
h
e p
o
s
sib
l
e o
ut
c
o
m
e
s wh
e
n y
o
u ﬂip a c
o
in are 
‘h
e
a
d
s
’ an
d ‘t
ails
’.
❼
 
Lis
t all t
h
e p
o
s
sib
l
e o
ut
c
o
m
e
s o
f t
h
e fo
ll
o
win
g 
e
xp
e
rim
e
n
t
s
.
a
 
R
o
llin
g a six
-
si
d
e
d di
c
e
.
b
 
S
p
innin
g t
his s
p
inn
e
r
: 
c
 
P
i
c
kin
g a sh
a
p
e f
r
o
m t
his b
o
x:
P
r
ob
ab
ili
ty
 t
e
lls y
o
u h
o
w lik
e
l
y an e
v
e
n
t is t
o 
h
a
p
p
e
n
. T
h
e p
r
o
b
a
b
ili
t
y o
f an e
v
e
n
t is giv
e
n a
s a 
d
e
c
im
al
, f
r
a
c
t
i
o
n o
r p
e
r
c
e
n
t
a
g
e
. A 
pr
ob
ab
ili
ty sc
ale
 
is u
s
e
d t
o c
o
m
p
are p
r
o
b
a
b
ili
t
i
e
s
.
T
h
e p
r
o
b
a
b
ili
t
y s
c
al
e g
oe
s f
r
o
m im
p
o
s
sib
l
e 
 
(p
r
o
b
a
b
ili
t
y 0) t
o c
e
r
t
ain (p
r
o
b
a
b
ili
t
y 1).An e
v
e
n
t t
h
a
t is 
c
er
t
ain
 t
o h
a
p
p
e
n h
a
s a p
r
o
b
a
b
ili
t
y
 
o
f
1.
Y
o
u are 
c
er
t
ain
 t
o g
et e
i
t
h
e
r h
e
a
d
s o
r t
ails wh
e
n y
o
u 
ﬂip a c
o
in
.
An e
v
e
n
t t
h
a
t is 
impos
sib
le
 h
a
s a p
r
o
b
a
b
ili
t
y o
f 0 o
r 0%.
I
t is 
impos
sib
le
 t
o r
o
ll a ‘7
’ o
n an o
r
din
ar
y six
-
si
d
e
d di
c
e
.  F
luenc
y
 
  R
e
asonin
g
 
       
  P
r
ob
lem sol
vin
g
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K
e
y S
tag
e 3 Master
ing Mathematics:
 De
v
elop and Secur
e Pr
actice Book 1
2
❽
T
r
u
e o
r f
als
e? Exp
l
ain y
o
ur an
sw
e
r
.
a
 
I
t is im
p
o
s
sib
l
e t
o win t
h
e l
o
t
t
e
r
y if y
o
u d
o
n
’t 
bu
y
a
t
i
ck
e
t.
b
 
I
t is c
e
r
t
ain t
h
a
t i
t will r
ain t
o
m
o
rr
o
w
.
❾
G
iv
e an e
x
am
p
l
e o
f an e
v
e
n
t whi
c
h is
a
 
c
e
r
t
ain
b
 
im
p
o
s
sib
l
e
.
An o
ut
c
o
m
e wi
t
h a p
r
o
b
a
b
ili
t
y o
f 
1
2
, o
r 0.5 is 
s
o
m
et
im
e
s c
all
e
d an e
v
e
n c
h
anc
e o
r 5
0–5
0 
c
h
anc
e
.
I
t is an e
v
e
n c
h
anc
e t
h
a
t t
h
e n
e
x
t b
a
b
y b
o
r
n 
 
will b
e a b
o
y
.
An e
v
e
n c
h
anc
e o
nl
y h
a
p
p
e
n
s wh
e
re t
h
e
re are t
w
o 
o
ut
c
o
m
e
s an
d t
h
e
y are b
o
t
h e
q
u
all
y lik
e
l
y t
o h
a
p
p
e
n
.
O
n t
his s
p
inn
e
r t
h
e
re are o
nl
y t
w
o 
 
c
o
l
o
urs
, whi
t
e an
d b
lu
e
. T
h
e s
p
inn
e
r 
 
d
oe
s n
o
t h
a
v
e an e
v
e
n c
h
anc
e o
f 
 
l
an
din
g o
n whi
t
e
, b
e
c
a
u
s
e t
h
e
re is 
 
m
o
re b
lu
e t
h
an whi
t
e
.
❿
D
o y
o
u a
gre
e wi
t
h t
h
e fo
ll
o
win
g s
t
a
t
e
m
e
n
t
s? 
Exp
l
ain y
o
ur an
sw
e
rs
.
a
 
A fo
o
tb
all t
e
am c
an win
, l
o
s
e o
r dr
a
w a 
m
a
t
c
h
. T
h
e p
r
o
b
a
b
ili
t
y t
h
a
t t
h
e
y win is an 
e
v
e
n c
h
anc
e
.
b
 
Wh
e
n a di
c
e is r
o
ll
e
d
, i
t c
an l
an
d o
n 6, o
r n
o
t 
l
an
d o
n 6. T
h
e p
r
o
b
a
b
ili
t
y o
f l
an
din
g o
n 6 is 
an e
v
e
n c
h
anc
e
.
c
 
Wh
e
n y
o
u ﬂip a c
o
in
, i
t is an e
v
e
n c
h
anc
e o
f 
l
an
din
g o
n t
ails
.
⓫
C
o
p
y an
d c
o
l
o
ur t
h
e
s
e s
p
inn
e
rs s
o t
h
a
t t
h
e
re is 
an e
v
e
n c
h
anc
e t
h
e
y will l
an
d o
n b
lu
e
.
a
 
b
 
c
 
⓬
D
o t
h
e
s
e s
p
inn
e
rs h
a
v
e an e
v
e
n c
h
anc
e o
f 
l
an
din
g o
n a 5? Exp
l
ain y
o
ur an
sw
e
rs
.
a
 b
 c
 T
h
e c
l
o
s
e
r t
h
e p
r
o
b
a
b
ili
t
y o
f an e
v
e
n
t is t
o 1
, t
h
e 
more likely
 t
h
e e
v
e
n
t is t
o h
a
p
p
e
n
.
T
h
e c
l
o
s
e
r t
h
e p
r
o
b
a
b
ili
t
y o
f an e
v
e
n
t is t
o 0, t
h
e 
le
s
s likely
 t
h
e e
v
e
n
t is t
o h
a
p
p
e
n
.
⓭
T
r
u
e o
r f
als
e? Exp
l
ain y
o
ur an
sw
e
rs
.
a
 
An e
v
e
n
t whi
c
h is unlik
e
l
y c
an h
a
v
e a 
p
r
o
b
a
b
ili
t
y o
f 6
0%.
b
 
An e
v
e
n
t whi
c
h is lik
e
l
y m
u
s
t h
a
v
e a 
p
r
o
b
a
b
ili
t
y o
f 
3
4
.
⓮
 
T
his s
p
inn
e
r h
a
s e
i
gh
t e
q
u
al 
 
s
e
c
t
i
o
n
s
. F
ill in t
h
e b
l
anks 
 
u
sin
g t
h
e w
o
r
d
s 
likely
or
 
unlikely
.
a
 
I
t is ________ t
o l
an
d o
n 1
.
b
 
I
t is ________ t
o l
an
d o
n 2.
⓯
 
M
a
t
c
h e
a
c
h w
o
r
d t
o i
t
s d
e
ﬁni
t
i
o
n
.
Im
p
o
s
sib
l
e
 
Will d
e
ﬁni
t
e
l
y h
a
p
p
e
n
U
nlik
e
l
y
 
Will p
r
o
b
a
b
l
y n
o
t h
a
p
p
e
n
E
v
e
n c
h
anc
e
 
Will p
r
o
b
a
b
l
y h
a
p
p
e
n
Lik
e
l
y
 
Will n
e
v
e
r h
a
p
p
e
n
C
e
r
t
ain
 
 
H
a
s an e
q
u
al c
h
anc
e o
f 
h
a
p
p
e
nin
g o
r n
o
t h
a
p
p
e
n
i
n
g
⓰
 
A re
gul
ar six
-
si
d
e
d di
c
e is r
o
ll
e
d
. Pl
a
c
e t
h
e 
s
t
a
t
e
m
e
n
t
s b
e
l
o
w o
n t
h
e p
r
o
b
a
b
ili
t
y s
c
al
e
.A 
=
 T
h
e di
c
e will l
an
d o
n an od
d n
umb
e
r
.
B 
=
 T
h
e di
c
e will l
an
d o
n a t
w
o
.
C 
=
 T
h
e di
c
e will l
an
d o
n a s
e
v
e
n
.
D 
=
 T
h
e di
c
e will l
an
d o
n a n
umb
e
r l
e
s
s t
h
an s
e
v
e
n
.
E 
=
 T
h
e di
c
e will l
an
d o
n a n
umb
e
r b
i
gg
e
r t
h
an o
n
e
.
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Pr
obability1

3
⓱
A b
a
g c
o
n
t
ain
s s
o
m
e c
o
un
t
e
rs
. O
n
e c
o
un
t
e
r is 
g
o
in
g t
o b
e p
i
c
k
e
d o
ut a
t r
an
d
o
m
.
a
 
C
o
l
o
ur t
h
e c
o
un
t
e
rs s
o i
t is im
p
o
s
sib
l
e t
o 
p
i
c
k a whi
t
e c
o
un
t
e
r
.
b
 
C
o
l
o
ur t
h
e c
o
un
t
e
rs s
o t
h
a
t t
h
e
re is an e
v
e
n 
c
h
anc
e o
f p
i
c
kin
g a whi
t
e c
o
un
t
e
r
.
c
 
C
o
l
o
ur t
h
e c
o
un
t
e
rs s
o t
h
a
t i
t is lik
e
l
y a whi
t
e 
c
o
un
t
e
r is p
i
c
k
e
d
.
⓲
T
r
u
e o
r f
als
e?
a
 
I
t is im
p
o
s
sib
l
e t
h
a
t t
h
e d
a
y a
ft
e
r Sa
t
ur
d
a
y is 
W
ed
n
e
s
d
a
y.
b
 
I
t is c
e
r
t
ain t
h
a
t t
h
e d
a
y a
ft
e
r M
o
n
d
a
y is 
Tu
e
s
d
a
y
.
c
 
I
t is lik
e
l
y t
h
a
t i
t will sn
o
w in L
o
n
d
o
n in J
un
e
.
d
 
I
t is unlik
e
l
y t
h
a
t t
h
e s
un will ris
e t
o
m
o
rr
o
w
.
e
 
I
t is an e
v
e
n c
h
anc
e t
h
a
t wh
e
n a c
o
in is 
ﬂip
p
e
d i
t will l
an
d o
n t
ails
.1.2 Single event probability

❶
 
C
o
m
p
l
et
e t
h
e
s
e c
al
c
ul
a
t
i
o
n
s
:
a
 
 
4
7
7
7
+=
c
 
 
8
11
1
+=
e
 
0.2
9 
+
  
 
=
 1
b
 
 
2
7
1
+=
d
 
0.
4 
+
  
 
=
 1
f
 
7
8% 
+
  
 
=
 1
00%
F
o
r an
y e
v
e
n
t wi
t
h 
equ
ally likely
 o
ut
c
o
m
e
s
, t
h
e 
p
r
o
b
a
b
ili
t
y o
f an e
v
e
n
t h
a
p
p
e
nin
g c
an b
e fo
un
d 
 
lik
e t
his
:
=
Pr
ob
ab
ilit
yt
ha
ts
omet
hing
ha
ppens
tota
ln
umber
of
wa
ys
it
ca
nh
a
ppe
n
tota
ln
umber
of
po
ssi
bl
eo
ut
co
me
s
 
 
 
 
 
 
 
 
 
 
 
 
 
A sh
a
p
e is t
ak
e
n a
t 
r
an
d
o
m f
r
o
m t
his b
o
x. 
E
a
c
h sh
a
p
e is 
equ
ally 
likely
t
o
be
ch
o
s
e
n.
T
h
e p
r
o
b
a
b
ili
t
y o
f p
i
c
kin
g a c
ir
c
l
e is 
3
10
 (t
h
e
re are 
 
t
hre
e c
ir
c
l
e
s o
ut o
f t
e
n sh
a
p
e
s in t
o
t
al).
T
h
e p
r
o
b
a
b
ili
t
y o
f p
i
c
kin
g a c
ir
c
l
e o
r a s
q
u
are is 
7
10
 
(t
h
e
re are t
hre
e c
ir
c
l
e
s an
d fo
ur s
q
u
are
s o
ut o
f t
e
n 
sh
a
p
e
s in t
o
t
al).
An e
xp
e
rim
e
n
t is 
f
air
 if e
a
c
h o
ut
c
o
m
e is 
equ
ally 
likely
 t
o h
a
p
p
e
n
, fo
r e
x
am
p
l
e if a l
et
t
e
r is p
i
c
k
e
d 
a
t r
an
d
o
m f
r
o
m t
h
e w
o
r
d MA
TH
S
. I
f an e
xp
e
rim
e
n
t 
isn
’t f
air t
h
e
n i
t is s
ai
d t
o b
e 
b
i
ased
.
❷
 
A l
et
t
e
r is p
i
c
k
e
d a
t r
an
d
o
m f
r
o
m t
h
e w
o
r
d HAP
PY
. 
F
in
d t
h
e p
r
o
b
a
b
ili
t
y t
h
a
t t
h
e l
et
t
e
r c
h
o
s
e
n is a
:
a
 
H 
=
 
1
5
b
 
P 
=
c
 
S 
=
❸
T
h
e
re are 30 c
hil
dre
n in a c
l
a
s
s
. T
h
e
re are 1
7 b
o
y
s
 
an
d 1
3 girls
. A c
hil
d is c
h
o
s
e
n a
t r
an
d
o
m
.
Wh
a
t is t
h
e p
r
o
b
a
b
ili
t
y t
h
a
t a b
o
y is c
h
o
s
e
n?
❹
 
A f
air six
-
si
d
e
d di
c
e is r
o
ll
e
d o
nc
e
. F
in
d t
h
e 
p
r
o
b
a
b
ili
t
y t
h
a
t i
t l
an
d
s o
n
:
a
 
5 
=
 
c
 
7 
=
b
 
1 
=
 
d
 
2 o
r 3 
=
T
h
e p
r
o
b
a
b
ili
t
y o
f s
o
m
et
hin
g h
a
p
p
e
nin
g c
an b
e 
wri
t
t
e
n u
sin
g a sh
o
r
t
c
ut
. In
s
t
e
a
d o
f wri
t
in
g
, ‘
T
h
e 
p
r
o
b
a
b
ili
t
y o
f r
o
llin
g a 6
’, y
o
u c
an wri
t
e
, ‘P(6)’.
❺
 
A l
et
t
e
r is p
i
c
k
e
d a
t r
an
d
o
m f
r
o
m t
h
e w
o
r
d 
B
ANANA
. F
in
d t
h
e
s
e p
r
o
b
a
b
ili
t
i
e
s
:
a
 
P(B) 
=
 
1
6
b
 
P(A) 
=
c
 
P(O) 
=
There is 1 H out 
 
of 5 letters in t
ot
al.
There is 1 B out of 
6 letters in t
ot
al.
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❻
 
T
o
m h
a
s ﬁv
e c
ar
d
s n
umb
e
re
d 1
, 3, 8
, 4 an
d 3. H
e 
p
i
c
ks a c
ar
d a
t r
an
d
o
m
. F
in
d t
h
e
s
e p
r
o
b
a
b
ili
t
i
e
s
:
a
 
P(3) 
=
 
c
 
P(1 o
r 4) 
=
 
b
 
P(5) 
=
 
d
 
P(od
d n
umb
e
r) 
=
Mut
u
ally ex
clusi
ve
 e
v
e
n
t
s are e
v
e
n
t
s t
h
a
t c
ann
o
t 
h
a
p
p
e
n a
t t
h
e s
am
e t
im
e
. F
o
r e
x
am
p
l
e
, y
o
u c
ann
o
t 
r
o
ll a 1 an
d a 6 a
t t
h
e s
am
e t
im
e o
n o
n
e di
c
e
.
T
he pr
ob
ab
ili
t
ie
s o
f all mut
u
ally ex
clusi
ve 
outc
ome
s o
f an even
t add up t
o 1
.
F
o
r e
x
am
p
l
e
, wh
e
n y
o
u r
o
ll a f
air di
c
e
, i
t is c
e
r
t
ain
 
t
h
a
t i
t will e
i
t
h
e
r l
an
d o
n 6 o
r t
h
a
t i
t will n
o
t l
an
d o
n 6.
So y
o
u c
an s
a
y t
h
a
t
: P(6) 
+
 P(n
o
t 6) 
=
 1
An
y e
v
e
n
t is c
e
r
t
ain t
o e
i
t
h
e
r h
a
p
p
e
n o
r n
o
t 
h
a
p
p
e
n
, s
o P(h
a
p
p
e
nin
g) 
+
 P(n
o
t h
a
p
p
e
nin
g) 
=
 1
❼
T
h
e p
r
o
b
a
b
ili
t
y t
h
a
t i
t will r
ain t
o
m
o
rr
o
w is 0.9. 
Wh
a
t is t
h
e p
r
o
b
a
b
ili
t
y t
h
a
t i
t will n
o
t r
ain 
t
om
or
r
o
w
?
❽
T
h
e p
r
o
b
a
b
ili
t
y t
h
a
t a fo
o
tb
all t
e
am will win a 
m
a
t
c
h is 7
5%.
Wh
a
t is t
h
e p
r
o
b
a
b
ili
t
y t
h
a
t t
h
e t
e
am will  n
o
t win 
t
h
e m
a
t
c
h?
❾
A c
o
in is b
i
a
s
e
d
. T
h
e p
r
o
b
a
b
ili
t
y t
h
a
t i
t will l
an
d o
n 
t
ails 
is 
3
10
.
a
 
Wh
a
t is t
h
e p
r
o
b
a
b
ili
t
y t
h
a
t i
t will n
o
t l
an
d o
n 
t
ails?
b
 
H
o
w d
oe
s t
his sh
o
w t
h
a
t t
h
e c
o
in is b
i
a
s
e
d?
❿
 
E
a
c
h o
f t
h
e 1
1 l
et
t
e
rs in t
h
e w
o
r
d MA
THEMA
T
ICS 
are wri
t
t
e
n o
n a c
ar
d an
d p
ut in a h
a
t
.
A c
ar
d is t
ak
e
n a
t r
an
d
o
m f
r
o
m t
h
e h
a
t
. W
o
rk o
ut 
t
h
e fo
ll
o
win
g p
r
o
b
a
b
ili
t
i
e
s
:
a
 
P(M) 
=
c
 
P(A o
r T) 
=
b
 
P(n
o
t M) 
=
d
 
P(n
o
t (A o
r T)) 
=
⓫
A di
c
e is b
i
a
s
e
d
. T
h
e p
r
o
b
a
b
ili
t
y t
h
a
t i
t will l
an
d o
n 
a 5 is 0.3.
R
umi s
a
y
s t
h
e p
r
o
b
a
b
ili
t
y t
h
a
t t
h
e di
c
e will n
o
t 
l
an
d o
n a 5 is 0.8
. H
o
w d
o y
o
u kn
o
w t
h
a
t R
umi is 
wr
o
n
g?
⓬
 
In a b
o
x o
f p
e
n
s
, t
h
e
re are ﬁv
e b
lu
e p
e
n
s
, t
w
o re
d 
p
e
n
s an
d e
i
gh
t b
l
a
c
k p
e
n
s
. 
Sar
a t
ak
e
s a p
e
n a
t r
an
d
o
m
. W
o
rk o
ut t
h
e 
fo
ll
o
win
g p
r
o
b
a
b
ili
t
i
e
s
:
a
 
P(re
d) 
=
 
c
 
P(n
o
t b
lu
e) 
=
b
 
P(b
lu
e) 
=
d
 
P(b
lu
e o
r re
d) 
=
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2

W

orking 

with 

shapes

52.1 Properties of 2-D shapes

❶
H
e
re are t
h
e n
am
e
s o
f s
o
m
e sh
a
p
e
s
:
s
q
u
are
c
ir
c
l
e
c
u
b
o
i
d
t
ri
an
gl
e
p
yr
ami
d
c
u
b
e
W
ri
t
e d
o
wn t
h
e n
am
e
s o
f all t
h
e 2
-D sh
a
p
e
s
.
❷
 
M
a
t
c
h t
h
e sh
a
p
e n
am
e
s an
d p
i
c
t
ure
s
:
c
ir
c
l
e
t
ri
an
gl
e
ki
t
e
s
q
u
are
t
r
a
p
e
zium
p
ar
all
e
l
o
gr
am
a
 
d
 
b
 
e
 
c
 
f
 
❸
 
Whi
c
h o
f t
h
e
s
e sh
a
p
e
s are t
ri
an
gl
e
s?
a
 
d
 
b
 
e
 
c
 
f
 
❹
 
Whi
c
h o
f t
h
e
s
e sh
a
p
e
s are q
u
a
dril
a
t
e
r
als?
a
 
d
 
b
 
e
 
c
 
f
 
  F
luenc
y
 
  R
e
asonin
g
 
       
  P
r
ob
lem sol
vin
g
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❺
 
M
a
t
c
h t
h
e p
ar
t
s o
f t
h
e c
ir
c
l
e wi
t
h t
h
e c
o
rre
c
t n
am
e
. O
n
e h
a
s b
e
e
n d
o
n
e fo
r y
o
u
:
c
e
n
t
re
r
a
diu
s
di
am
et
e
r
c
ir
c
umf
e
re
nc
e❻
C
o
p
y an
d c
o
m
p
l
et
e t
h
e
s
e s
e
n
t
e
nc
e
s u
sin
g t
h
e fo
ll
o
win
g w
o
r
d
s t
o ﬁll t
h
e g
a
p
s
: 
c
e
n
t
re
r
a
diu
s
c
ir
c
umf
e
re
nc
e
a
 
T
h
e ___________ is a s
t
r
ai
gh
t lin
e f
r
o
m t
h
e c
e
n
t
re t
o t
h
e c
ir
c
umf
e
re
nc
e o
f a c
ir
c
l
e
.
b
 
T
h
e di
am
et
e
r o
f a c
ir
c
l
e is a s
t
r
ai
gh
t lin
e t
h
a
t s
t
ar
t
s an
d e
n
d
s a
t t
w
o p
o
in
t
s o
n t
h
e c
ir
c
umf
e
re
nc
e an
d 
g
oe
s t
hr
o
u
gh t
h
e ____________.
c
 
T
h
e p
e
rim
et
e
r o
f a c
ir
c
l
e is c
all
e
d t
h
e ____________.
❼
M
e
a
s
ure t
h
e r
a
diu
s an
d t
h
e di
am
et
e
r o
f t
h
e c
ir
c
l
e sh
o
wn in Q
u
e
s
t
i
o
n 5. Wh
a
t d
o y
o
u n
o
t
i
c
e?
C
o
p
y an
d c
o
m
p
l
et
e t
his s
e
n
t
e
nc
e t
o sh
o
w t
h
e re
l
a
t
i
o
n
ship:
di
am
et
e
r = 
 × r
a
diu
s
❽
 
C
o
p
y an
d c
o
m
p
l
et
e t
h
e t
a
b
l
e
:
Radius
Diameter
a
3
m
b
1
0
mm
c
7
cm
d
5
m
T
o d
e
s
c
rib
e a sh
a
p
e
, y
o
u n
e
e
d t
o t
hink a
b
o
ut i
t
s 
an
gle
s
 an
d 
si
de
s
.
An 
an
gle
 is a t
ur
n
. I
t is m
e
a
s
ure
d in d
e
gre
e
s an
d sh
o
wn wi
t
h t
h
e s
ymb
o
l 
°
. Y
o
u n
e
e
d t
o kn
o
w t
h
e fo
ll
o
win
g 
w
o
r
d
s t
o d
e
s
c
rib
e an
gl
e
s
.
An 
ac
ut
e
 an
gl
e is l
e
s
s t
h
an 9
0
°
A
 ri
gh
t an
gle
 is 9
0
°
An 
ob
t
use
 an
gl
e is b
et
w
e
e
n 9
0
°
 
an
d 1
80
°
A 
s
t
r
ai
gh
t line
 is 1
80
°
A 
re
ﬂex
 an
gl
e is b
et
w
e
e
n 1
80
°
 
 
a
n
d
360
°
A 
full t
urn
i
s
360
°
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W
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7
❾
 
M
a
t
c
h t
h
e an
gl
e
s in t
h
e re
d b
o
x t
o t
h
e c
o
rre
c
t d
e
s
c
rip
t
i
o
n in t
h
e y
e
ll
o
w b
o
x.
O
b
tus
e
a
n
g
le
Sm
all
e
r t
h
an a ri
gh
t an
gl
e
R
eﬂe
x
a
n
g
le
L
ar
g
e
r t
h
an a ri
gh
t an
gl
e
, sm
all
e
r t
h
an t
w
o ri
gh
t an
gl
e
s
Ac
ut
e an
gl
e
L
ar
g
e
r t
h
an t
w
o ri
gh
t an
gl
e
s
❿
 
L
o
o
k a
t t
h
e
s
e an
gl
e
sWhi
c
h an
gl
e is
a
 
a
c
u
te
b
 
o
b
tus
e
c
 
r
eﬂe
x
?
⓫
 
F
o
r t
h
e an
gl
e
s b
e
l
o
w
, wri
t
e wh
et
h
e
r e
a
c
h is a
c
ut
e
, a ri
gh
t an
gl
e
, o
b
t
u
s
e
, a s
t
r
ai
gh
t lin
e
, re
ﬂ
e
x o
r a full t
ur
n
.⓬
W
ri
t
e a w
o
r
d t
o d
e
s
c
rib
e e
a
c
h o
f t
h
e
s
e an
gl
e
s
. T
h
e ﬁrs
t o
n
e h
a
s b
e
e
n d
o
n
e fo
r y
o
u
:
a
 
47
°
 =
a
c
u
te
d
 
92
°
 =
b
 
3
10
°
 =
e
 
18
0
°
 =
c
 
12
5
°
 =
f
 
27
0
°
 =
Y
o
u c
an u
s
e t
h
e fo
ll
o
win
g w
o
r
d
s t
o d
e
s
c
rib
e t
h
e si
d
e
s o
f a sh
a
p
e
: p
ar
all
e
l
, p
e
r
p
e
n
di
c
ul
ar an
d e
q
u
al
.
Parallel
Perpendicular
Equal
P
ar
allel
 lin
e
s r
un in t
h
e s
am
e dire
c
t
i
o
n
. 
 
Arr
o
wh
e
a
d
s are u
s
e
d t
o sh
o
w t
h
a
t t
w
o 
lin
e
s are p
ar
all
e
l
.
P
erpendic
ul
ar
 lin
e
s are a
t ri
gh
t
-an
gl
e
s 
t
o e
a
c
h o
t
h
e
r
. A sm
all s
q
u
are is u
s
e
d t
o 
sh
o
w t
h
a
t t
w
o lin
e
s are p
e
r
p
e
n
di
c
ul
ar
.
D
a
sh
e
s are u
s
e
d t
o sh
o
w t
h
a
t t
w
o lin
e
s 
are 
equ
al
 in l
e
n
gt
h
.
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⓭
 
H
e
re are t
hre
e di
a
gr
am
s o
f s
p
e
c
i
al q
u
a
dril
a
t
e
r
als
:
1
2
3
a
 
N
am
e e
a
c
h sh
a
p
e
.
b
 
U
s
e t
h
e di
a
gr
am
s t
o wri
t
e a
s m
an
y f
a
c
t
s a
b
o
ut e
a
c
h sh
a
p
e a
s y
o
u c
an
.
⓮
Dr
a
w a s
q
u
are wi
t
h si
d
e
s o
f 4
 
c
m
.
A
d
d info
rm
a
t
i
o
n a
b
o
ut t
h
e an
gl
e
s an
d si
d
e
s o
n
t
o t
h
e s
q
u
are u
sin
g t
h
e c
o
rre
c
t s
ymb
o
ls
.
A t
ri
an
gl
e is a 2
-D sh
a
p
e wi
t
h t
hre
e s
t
r
ai
gh
t si
d
e
s
. Y
o
u n
e
e
d t
o kn
o
w t
h
e n
am
e
s o
f t
h
e
s
e s
p
e
c
i
al t
ri
an
gl
e
s
.
Equilateral triangle
Isosceles triangle
Right-angled triangle
Scalene triangleT
hre
e e
q
u
al si
d
e
s
T
hre
e e
q
u
al an
gl
e
s (all 6
0
°
)
T
w
o e
q
u
al si
d
e
s
T
w
o e
q
u
al an
gl
e
s
O
n
e an
gl
e o
f 9
0
°
N
o e
q
u
al si
d
e
s
N
o e
q
u
al an
gl
e
s
⓯
 
M
a
t
c
h t
h
e t
ri
an
gl
e
s wi
t
h t
h
e c
o
rre
c
t n
am
e
s
.
a
 d
 b
 e
 c
 f
 A 
ver
t
ex
 is a c
o
r
n
e
r
. I
f t
h
e
re is m
o
re t
h
an o
n
e c
o
r
n
e
r
, t
h
e
y are c
all
e
d 
ver
t
ic
e
s
.
L
et
t
e
rs c
an b
e u
s
e
d t
o l
a
b
e
l v
e
r
t
i
c
e
s o
n sh
a
p
e
s
.
T
h
e l
et
t
e
rs c
an als
o b
e u
s
e
d t
o l
a
b
e
l t
h
e si
d
e
s
.
In t
his t
ri
an
gl
e
, t
h
e t
hre
e v
e
r
t
i
c
e
s are A
, B an
d C an
d t
h
e t
hre
e si
d
e
s 
 
are AB
, B
C an
d A
C
.
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