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b
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-
A
p
p
lic
at
io
n
s
o
f
si
m
p
le
eq

u
at
io
n
s
to

p
ra
ct
ic
al
si
tu
at
io
n
s
-
Ex
p
o
n
en

ts
an
d
P
o
w
e
rs
-
N
eg
at
iv
e
ex
p
o
n
en
ts
-L
aw

s
o
f
ex
p
o
n
en

ts
-E
xp
re
ss
in
g

la
rg
e
n
u
m
b
er
s
in
th
e
st
an
d
ar
d
fo
rm

-
Fa
ct
o
ri
sa
ti
o
n
-
D
iv
is
io
n
o
f
A
lg
eb

ra
ic
Ex
p
re
ss
io
n
s
C
o
n
ti
n
u
ed

(P
o
ly
n
o
m
ia
l÷

P
o
ly
n
o
m
ia
l)
-
Li
n
ea
r
G
ra
p
h
s.

6
.M

EN
SU

R
A
TI
O
N

M
ea
su
ri
n
g
Le
n
gt
h
,W

e
ig
h
t,
C
ap
ac
it
y,
Ti
m
e
-S
ea
so
n
s,
C
al
en

d
ar
,M

o
n
ey
,A

re
a
-
Sy
m
m
et
ry

(L
in
e
an
d

R
o
ta
ti
o
n
al
)
-
P
er
im

et
er

o
f
Tr
ia
n
gl
e,
Sq
u
ar
e
,R
ec
ta
n
gl
e,
R
h
o
m
b
u
s,
Tr
ap
ez
iu
m
,P
ar
al
le
lo
gr
am

,C
ir
cl
e
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an
d
P
o
ly
go
n
),
A
re
a
o
f
a
Q
u
ad
ri
la
te
ra
l,
Su
rf
ac
e
A
re
a
an
d
V
o
lu
m
e
o
f
C
u
b
e,

C
u
b
o
id

an
d
C
yl
in
d
er

-

V
o
lu
m
e
an
d
ca
p
ac
it
y.

M
e
th
o
d
o
lo
gy

(6
M
ar
ks
)

 
N
at
u
re
an
d
D
e

n
it
io
n
s
o
fM

at
h
e
m
at
ic
s

 
A
im

s,
va
lu
es
an
d
in
st
ru
ct
io
n
al
o
b
je
ct
iv
es
o
ft
ea
ch
in
g
M
at
h
e
m
at
ic
s

 
M
et
h
o
d
s
o
fT
ea
ch
in
g
&
R
em

ed
ia
lm

ea
su
re
s
in
M
at
h
em

at
ic
s

 
In
st
ru
ct
io
n
al
M
at
e
ri
al
,T
LM

an
d
R
e
so
u
rc
e
U
ti
liz
at
io
n
in
M
at
h
em

at
ic
s

 
C
u
rr
ic
u
lu
m
,T
ex
tB
o
o
k
&
In
st
ru
ct
io
n
al
P
la
n
n
in
g.

 
Ev
al
u
at
io
n
an
d
C
o
n
ti
n
u
o
u
s
C
o
m
p
re
h
en

si
ve

Ev
al
u
at
io
n
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E.
EN

V
IR
O
N
M
EN

TA
L
ST
U
D
IE
S

(3
0
M
ar
ks
)

C
o
n
te
n
t
(1
2
M
ar
ks
)

E
(i
)
SC
IE
N
C
E

1
.
LI
V
IN
G
W
O
R
LD

Li
vi
n
g
an
d
n
o
n
-l
iv
in
g
th
in
gs

-
C
h
ar
ac
te
ri
st
ic
s
o
f
liv
in
g
o
rg
an
is
m
s

P
la
n
ts
-T
yp
es

o
fp
la
n
ts
-H

er
b
,s
h
ru
b
,T
re
e
,b
as
in
g
o
n
h
ab
it
at
–
Te
rr
e
st
ri
al
,A
q
u
at
ic
,D

es
er
t

et
c,
p
la
n
t
p
ar
ts
-f
u
n
ct
io
n
s

A
n
im

al
s
–
A
n
im

al
s
ar
o
u
n
d
u
s
–
O
vi
p
ar
o
u
s,
vi
vi
p
ar
o
u
s;
h
er
b
iv
o
re
,
ca
rn
iv
o
re
,
o
m
n
iv
o
re
;

sh
e
lt
er
s
o
f
d
if
fe
re
n
t
an
im

al
s,
B
ir
d
s
–
b
ea
ks
,
D
o
m
es
ti
c
an
im

al
s,
W
ild

an
im

al
s,
Ty
p
es

o
f

an
im

al
s
b
as
in
g
o
n
h
ab
it
at
,h
er
b
iv
o
re
,c
ar
n
iv
o
re
,o
m
n
iv
o
re
,A

n
im

al
s
so
u
n
d
s,
M
o
ve
m
e
n
ts

in
an
im

al
s,
D
if
fe
re
n
t
ty
p
es

o
f
h
ab
it
at

an
d
ad
ap
ta
ti
o
n
,H

o
m
es

o
f
an
im

al
s,
N
es
ts
o
f
b
ir
d
s.

H
u
m
an

b
ei
n
gs

-
B
o
d
y
p
ar
ts
,
H
ea
lt
h
y
b
o
d
y
–
go
o
d
h
ab
it
s,
Se
n
se

o
rg
an
s
an
d
th
e
ir
ca
re
,

co
n
ce
rn

fo
r
d
if
fe
re
n
tl
y
ab
le
d
p
er
so
n
s,
G
o
o
d
to
u
ch

an
d
B
ad

to
u
ch
,S
ke
le
ta
lp
ar
ts
–
B
o
n
es
,

Jo
in
ts
,C
ar
ti
la
ge
;m

u
sc
le
s,
Sa
fe
ty
m
ea
su
re
s
–
at

h
o
m
e,
sc
h
o
o
ls
af
et
y,
R
o
ad

sa
fe
ty
,w

at
er

h
az
ar
d
s,
Fi
rs
t-
ai
d
.

Fo
o
d
-
Fo
o
d
,N

ee
d
o
f
fo
o
d
,S
o
u
rc
e
s
o
f
fo
o
d
–
p
la
n
ts
,a
n
im

al
s,
Ty
p
es

o
f
fo
o
d
,C
o
o
ke
d
an
d

ra
w

fo
o
d
s,

U
te
n
si
ls
,
M
id
-d
ay

m
ea
l,

M
et
h
o
d
s
o
f
p
re
p
ar
in
g

fo
o
d
,
Fo
o
d

w
as
ta
ge
,

P
re
se
rv
at
io
n
o
f
fo
o
d
,
G
o
o
d
fo
o
d
h
ab
it
s,
O
u
r
fo
o
d
,
C
o
m
p
o
n
en
ts
o
f
fo
o
d
,
B
al
an
ce
d
d
ie
t,

Ju
n
k
fo
o
d
,D

ef
ic
ie
n
cy

d
is
e
as
e
s

A
gr
ic
u
lt
u
ra
lP
ra
ct
ic
es
,T
o
o
ls
u
se
d
in
ag
ri
cu
lt
u
re
,M

et
h
o
d
s
o
fa
gr
ic
u
lt
u
re
,S
to
ra
ge

o
ff
o
o
d
,

Fo
o
d
fr
o
m

A
n
im

al
s,
Fo
o
d
fo
r
b
ir
d
s
an
d
an
im

al
s.

Fa
m
ily

-R
o
le
o
ff
am

ily
m
em

b
er
s,
Fa
m
ily

Tr
ee
,T
yp
es

o
ff
am

ily
,C
h
an
gi
n
g
fa
m
ily

st
ru
ct
u
re
,

Fa
m
ily

B
u
d
ge
t,
Sh
el
te
r
fo
r
al
l,
D
if
fe
re
n
t
ty
p
es

o
f
h
o
u
se
s,
H
o
m
e
ap
p
lia
n
ce
s,
M
ig
ra
ti
o
n
–

R
e
as
o
n
s,
Ef
fe
ct
s,
Sl
u
m
s,
H
o
m
el
es
s
p
eo

p
le
.

C
e
ll
–
Th

e
b
as
ic
u
n
it
o
f
lif
e,
Ty
p
es

o
f
ce
lls
,C
e
ll
st
ru
ct
u
re

an
d
fu
n
ct
io
n
.

M
ic
ro
o
rg
an
is
m
s
-
In
tr
o
d
u
ct
io
n
to

m
ic
ro
o
rg
an
is
m
s
–
ty
p
es
,
U
se
fu
l
M
ic
ro
o
rg
an
is
m
s,

H
ar
m
fu
lm

ic
ro
o
rg
an
is
m
.



1
8

G
am

es
an
d
re
cr
ea
ti
o
n
-
in
d
o
o
r,
o
u
td
o
o
r,
lo
ca
lg
am

es
,u
se
s,
m
at
er
ia
ls
u
se
d
an
d
th
e
ru
le
s.

2
.L
IF
E
P
R
O
C
ES
SE
S

N
u
tr
it
io
n

-
N
u
tr
it
io
n

in
p
la
n
ts

–
A
u
to
tr
o
p
h
ic
,
P
ar
as
it
ic
,
sa
p
ro
p
h
yt
ic
,
In
se
ct
iv
o
ro
u
s,

D
if
fe
re
n
t
w
ay
s
o
f
ta
ki
n
g
fo
o
d
,
D
ig
es
ti
o
n
in

h
u
m
an
s,
D
ig
es
ti
o
n
in

gr
as
s
ea
ti
n
g
an
im

al
s,

fe
e
d
in
g
an
d
d
ig
es
ti
o
n
in
am

o
eb

a.

R
e
sp
ir
at
io
n
-
Ty
p
es

o
f
re
sp
ir
at
io
n
,R
es
p
ir
at
io
n
in
an
im
al
s,
R
e
sp
ir
at
io
n
in
p
la
n
ts
,

C
ir
cu
la
ti
o
n
-
C
ir
cu
la
to
ry

sy
st
e
m

in
h
u
m
an

b
ei
n
g
-T
ra
n
sp
o
rt
o
f
su
b
st
an
ce
s
in
p
la
n
ts
.

Ex
cr
e
ti
o
n
in
an
im

al
s,

C
o
o
rd
in
at
io
n
-
N
er
vo
u
s
sy
st
em

,

R
e
p
ro
d
u
ct
io
n
-
M
o
d
es

o
f
re
p
ro
d
u
ct
io
n
–
se
xu
al
,a
se
xu
al
an
d
ve
ge
ta
ti
ve
,S
e
e
d
d
is
p
er
sa
l,

Se
xu
al
an
d
A
se
xu
al
R
ep

ro
d
u
ct
io
n
in

A
n
im

al
s,
A
d
o
le
sc
en

ce
an
d
p
u
b
er
ty

–
ch
an
ge
s,
ro
le

o
f
h
o
rm

o
n
es
,
R
ep

ro
d
u
ct
iv
e

p
h
as
e,

Se
x
d
et
er
m
in
at
io
n
,
H
o
rm

o
n
es

o
th
e
r
th
an

se
x

h
o
rm

o
n
es
,M

et
am

o
rp
h
o
si
s,
R
e
p
ro
d
u
ct
iv
e
h
ea
lt
h

3
.
N
A
T
U
R
A
L
P
H
EN

O
M
EN

A
O
B
JE
C
T
S
A
N
D
M
A
T
ER

IA
LS

O
b
je
ct
s
ar
o
u
n
d
u
s
–
P
ro
p
er
ti
e
s
o
f
m
at
er
ia
ls
-
cl
as
si

ca
ti
o
n
o
f
m
at
er
ia
ls
,
P
ro
p
er
ti
e
s
an
d
u
se
s
o
f

M
et
al
s
an
d

N
o
n
-m

et
al
s,
R
e
ac
ti
vi
ty

o
rd
er

o
f
m
et
al
s,

M
et
h
o
d
s
o
f
se
p
ar
at
io
n
–

Sa
tu
ra
te
d

an
d

u
n
sa
tu
ra
te
d
so
lu
ti
o
n
s.
A
ci
d
s,
b
as
e
s
an

d
sa
lt
s,
in
d
ic
at
o
rs
,
N
eu

tr
al
iz
at
io
n
,P
h
ys
ic
al

an
d
ch
e
m
ic
al

ch
an
ge
s,
R
u
st
in
g
o
f
Ir
o
n
,G

al
va
n
iz
at
io
n
,C

ry
st
al
liz
at
io
n
,

M
EA

SU
R
EM

EN
T
O
F
D
IS
T
A
N
C
ES

–
M
O
TI
O
N

M
ea
su
re
m
e
n
t
o
fd

is
ta
n
ce
s,
St
an
d
ar
d
u
n
it
s
an

d
n
o
n
-s
ta
n
d
ar
d
u
n
it
s
o
fm

ea
su
re
m
en

ts
,M

o
ti
o
n
an

d

re
st
,
Ty
p
e
s
o
f
m
o
ti
o
n
,
M
o
ti
o
n
an
d
ti
m
e
–
sp
e
ed

,
av
er
ag
e
sp
ee
d
,
U
n
if
o
rm

an
d
n
o
n
-u
n
if
o
rm

m
o
ti
o
n
s,

M
e
as
u
re
m
en

t
o
f
ti
m
e,

T
im

e
p
e
ri
o
d
,
U
n
it
s
o
f
ti
m
e
an
d
sp
ee
d
,
M
ea
su
ri
n
g
sp
ee
d
,

D
is
ta
n
ce
-t
im

e
gr
ap

h
,

LI
G
H
T

Li
gh
t,
sh
ad
o
w
s,
an
d
re
fl
e
ct
io
n
s,
Tr
an
sp
ar
en

t,
o
p
aq
u
e
an
d
tr
an

sl
u
ce
n
t
o
b
je
ct
s,
p
in

h
o
le
ca
m
er
a,

m
ir
ro
rs
an
d
re
fl
e
ct
io
n
,R
e
gu
la
r
an
d
D
if
fu
se
d
R
e
fl
ec
ti
o
n
,m

u
lt
ip
le
im

ag
es
,k
al
ei
d
o
sc
o
p
e,

p
er
is
co
p
e
,

C
h
ar
ac
te
ri
st
ic
s
o
f
im

ag
es

fo
rm

ed
b
y
m
ir
ro
rs
,
Sp
h
e
ri
ca
l
m
ir
ro
rs

an
d
im

ag
es
,
Le
n
se
s
an

d
im

ag
es
,

Su
n
lig
h
t
–
d
is
p
e
rs
io
n
,H

u
m
an

Ey
e
,C
ar
e
o
f
th
e
Ey
es
,B

ra
ill
e
Sy
st
em

,V
is
u
al
ly
Im

p
ai
re
d
P
er
so
n
s

EL
EC

T
R
IC
IT
Y

Si
m
p
le
el
ec
tr
ic
ci
rc
u
it
an

d
it
s
co
m
p
o
n
en

ts
,
Sy
m
b
o
ls
o
f
el
e
ct
ri
c
co
m
p
o
n
en

ts
,
El
e
ct
ri
c
co
n
d
u
ct
o
rs

an
d
in
su
la
to
rs
,
H
ea
ti
n
g
e
ff
ec
ts
o
f
e
le
ct
ri
c
cu
rr
e
n
t,
C
FL
,
LE
D
,
Fu
se

an
d
M
C
B
,
M
ag
n
et
ic
e
ff
e
ct
s
o
f

el
ec
tr
ic

cu
rr
e
n
t,
E
le
ct
ro
m
ag
n
et
,
El
e
ct
ri
c
b
e
ll,

C
h
em

ic
al

Ef
fe
ct
s
O
f
El
ec
tr
ic

C
u
rr
en

t,
G
o
o
d
/P
o
o
r



1
9

C
o
n
d
u
ct
in
g
Li
q
u
id
s,
El
ec
tr
o
p
la
ti
n
g.

M
A
G
N
ET
IS
M

M
ag
n
e
ts

–
D
is
co
ve
ry

o
f
m
ag
n
et
s,
M
ag
n
et
ic
an
d
n
o
n
m
ag
n
et
ic
su
b
st
an

ce
s,
T
yp
es

o
f
m
ag
n
et
s,

P
ro
p
er
ti
es

o
f
m
ag
n
e
ts
,M

ag
n
et
ic
co
m
p
as
s,
St
o
ri
n
g
o
f
m
ag
n
et
s.

H
EA

T

H
ea
t
–
te
m
p
er
at
u
re
,
m
ea
su
ri
n
g
te
m
p
er
at
u
re
,
U
n
it
s
o
f
te
m
p
er
at
u
re
,
Ty
p
es

o
f
Th
e
rm

o
m
et
er
s,

Tr
an
sf
e
r
o
f
h
ea
t
–
co
n
d
u
ct
io
n
,c
o
n
ve
ct
io
n
,r
ad

ia
ti
o
n
.

FO
R
C
E,
FR

IC
T
IO
N
A
N
D
P
R
E
SS
U
R
E

Fo
rc
e
–
p
u
sh

o
r
p
u
ll,

Ex
p
lo
ri
n
g
fo
rc
es
,
n
e
t
fo
rc
e,

Ef
fe
ct

o
f
fo
rc
e
o
n
o
b
je
ct
s,
C
o
n
ta
ct

an
d
n
o
n

co
n
ta
ct

fo
rc
es
,
P
re
ss
u
re
,
Fl
u
id

p
re
ss
u
re
,
A
tm

o
sp
h
er
ic

p
re
ss
u
re
,
Fr
ic
ti
o
n
,
Fa
ct
o
rs

ef
fe
ct
in
g

fr
ic
ti
o
n
,F
ri
ct
io
n
:
A
n
ec
e
ss
ar
y
ev
il,
In
cr
e
as
in
g
an

d
re
d
u
ci
n
g
fr
ic
ti
o
n
,T
yp
e
s
o
f
fr
ic
ti
o
n
.

C
O
M
B
U
ST
IO
N
A
N
D
FU

EL
S

Ex
h
au
st
ib
le

an
d
in
ex
h
au
st
ib
le

re
so
u
rc
es
,
Fu
el
s
–
Ty
p
es
,
C
o
al
,
U
se
s
o
f
C
o
al

an
d
C
o
al

p
ro
d
u
ct
s,

R
e

n
in
g
o
f
p
et
ro
le
u
m
,
P
et
ro
ch
em

ic
al

p
ro
d
u
ct
s
in

va
ri
o
u
s
se
ct
o
rs
,
V
ar
io
u
s
C
o
n
st
it
u
e
n
ts

o
f

P
et
ro
le
u
m

an
d
th
e
ir
U
se
s,

Fo
rm

at
io
n
o
f
co
al

an
d
p
et
ro
le
u
m
,
N
at
u
ra
l
G
as
,
M
is
u
se

o
f
En
er
gy

re
so
u
rc
es

an
d

C
o
n
se
q
u
en

ce
s.

C
o
m
b
u
st
io
n
,
Ty
p
es

o
f

C
o
m
b
u
st
io
n
,

Ig
n
it
io
n

te
m
p
er
at
u
re
,

In
fl
am

m
ab
le
su
b
st
an
ce
s,
Fl
am

e,
Fu
el
Ef
fi
ci
e
n
cy
,
B
u
rn
in
g
o
f
Fu
el
s
Le
ad
s
to

H
ar
m
fu
lP
ro
d
u
ct
s,
Fi
re

co
n
tr
o
l,
St
ru
ct
u
re
o
f
am

e
–
co
lo
u
r
zo
n
es
–
In
te
n
si
ti
es
.

FI
B
R
ES

N
at
u
ra
la
n
d
Sy
n
th
et
ic

b
re
s,
P
re
p
ar
at
io
n
an
d
u
se
s,
Ty
p
es

an
d
C
h
ar
ac
te
ri
st
ic
s
o
f
Sy
n
th
et
ic
Fi
b
re
s,

O
u
r
d
re
ss

o
u
r
cu
lt
u
re
,
K
in
d
s
o
f
cl
o
th
s
w
e
w
e
ar

in
w
in
te
r
an

d
su
m
m
er
,
P
la
st
ic
s
as

M
at
er
ia
ls
o
f

C
h
o
ic
e,
Ty
p
es

o
fp

la
st
ic
s,
P
la
st
ic
s
an
d
en

vi
ro
n
m
en

t,
B
io
d
eg
ra
d
ab
le
–
N
o
n
b
io
d
eg
ra
d
ab
le
m
at
e
ri
al
s.

SO
U
N
D

So
u
n
d
-
a
fo
rm

o
f
en

er
gy
,P
ro
d
u
ct
io
n
o
f
so
u
n
d
,S
o
m
e
m
u
si
ca
li
n
st
ru
m
en

ts
,P
ro
p
ag
at
io
n
o
f
so
u
n
d
,

H
u
m
an

ea
r,
H
ea
ri
n
g
Im

p
ai
rm

en
t,
N
o
is
e
an
d
M
u
si
c,
Ty
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vi
ta
ti
o
n
s,
Em

ai
l,
Sp
ee
ch
,S
h
o
rt
p
o
em

D
IC
T
IO
N
A
R
Y
SK

IL
LS

LE
V
EL

O
F
T
ES
TI
N
G

D
ic
ti
o
n
ar
y
Sk
ill
s

A
lp
h
ab
et
ic
al
O
rd
er
,W

o
rd

St
re
ss

R
EA

D
IN
G
C
O
M
P
R
EH

EN
SI
O
N

LE
V
EL

O
F
T
ES
TI
N
G

P
ro
se

P
ro
se

(G
e
n
e
ra
l)



3
2

M
e
th
o
d
o
lo
gy

(6
M
ar
ks
)

M
ET
H
O
D
O
LO

G
Y

LE
V
EL

O
F
T
ES
TI
N
G

1
. 

A
sp
ec
ts
o
f
la
n
gu
ag
e

- 
En

gl
is
h
la
n
gu
ag
e
h
is
to
ry
,n
at
u
re
,

im
p
o
rt
an
ce
,p
ri
n
ci
p
le
s
o
f
En
gl
is
h
as

se
co
n
d
la
n
gu
ag
e
an
d

- 
P
ro
b
le
m
s
o
f
te
ac
h
in
g
/
le
ar
n
in
g
En

gl
is
h

2
. 

O
b
je
ct
iv
es

o
f
te
ac
h
in
g
En

gl
is
h

3
. 

D
ev
el
o
p
m
en

t
o
f
la
n
gu
ag
e
sk
ill
s

- 
Li
st
e
n
in
g,
Sp
e
ak
in
g,
R
e
ad
in
g
an
d
W
ri
ti
n
g

(L
SR
W
)

- 
C
o
m
m
u
n
ic
at
iv
e
sk
ill
s
an
d
im

p
ar
ti
n
g

va
lu
es

th
ro
u
gh

co
m
m
u
n
ic
at
io
n
.

4
. 

A
p
p
ro
ac
h
es
,m

et
h
o
d
s
an
d
te
ch
n
iq
u
es

o
f

te
ac
h
in
g
En

gl
is
h
(I
n
tr
o
d
u
ct
io
n
,d
e
fi
n
it
io
n
,

ty
p
es

o
f
ap
p
ro
ac
h
es
,m

et
h
o
d
s
an
d

te
ch
n
iq
u
es

o
f
te
ac
h
in
g
in
cl
u
d
in
g
re
m
ed

ia
l

te
ac
h
in
g.

5
. 

Te
ac
h
in
g
o
f
st
ru
ct
u
re
s,
vo
ca
b
u
la
ry

an
d

gr
am

m
ar
.

6
. 

Te
ac
h
in
g
le
ar
n
in
g
m
at
er
ia
ls
in
En

gl
is
h

7
. 

Le
ss
o
n
p
la
n
n
in
g

8
. 

C
u
rr
ic
u
lu
m

an
d
te
xt
b
o
o
ks

–
im

p
o
rt
an
ce

an
d
n
e
e
d
.

9
. 

Ev
al
u
at
io
n
in
En

gl
is
h
la
n
gu
ag
e

D
et
ai
le
d
an
d
d
e
e
p
u
n
d
er
st
an
d
in
g
w
it
h

ap
p
lic
at
io
n
in
b
ro
ad
er

se
n
se
.



3
3

D
.M

A
TH

EM
A
TI
C
S

(3
0
M
ar
ks
)

C
o
n
te
n
t
(2
4
M
ar
ks
)

1
.N

U
M
B
ER

S
N
u
m
b
er
s
-
Fo
u
r
fu
n
d
am

en
ta
l
o
p
er
at
io
n
s
(A
d
d
it
io
n
,
Su
b
tr
ac
ti
o
n
,
M
u
lt
ip
lic
at
io
n
,
D
iv
is
io
n
)
-

K
n
o
w
in
g
ab
o
u
t
N
u
m
b
er
s
-
H
in
d
u
-A
ra
b
ic
sy
st
em

o
f
n
u
m
er
at
io
n
(I
n
d
ia
n
sy
st
em

o
f
n
u
m
er
at
io
n
)
-

In
te
rn
at
io
n
al
sy
st
em

o
f
n
u
m
er
at
io
n
(B
ri
ti
sh

sy
st
em

o
f
n
u
m
er
at
io
n
)
-
P
la
ce

va
lu
e
an
d
Fa
ce

va
lu
es

o
f
a
d
ig
it
in

a
n
u
m
b
er

-
C
o
m
p
ar
in
g
an
d
O
rd
er
in
g
o
f
N
u
m
b
er
s
-
W
h
o
le

N
u
m
b
er
s
-
Fa
ct
o
rs

an
d

M
u
lt
ip
le
s
-
P
ri
m
e
an
d
C
o
m
p
o
si
te

n
u
m
b
er
s
-
Ev
en

an
d
O
d
d
n
u
m
b
er
s
-
Te
st
s
fo
r
D
iv
is
ib
ili
ty

o
f

N
u
m
b
er
s
-
C
o
m
m
o
n
Fa
ct
o
rs

an
d
C
o
m
m
o
n
M
u
lt
ip
le
s
-
P
ri
m
e
fa
ct
o
ri
sa
ti
o
n
-
H
ig
h
es
t
C
o
m
m
o
n

Fa
ct
o
r
(G
.C
.D
)
-
Lo
w
es
t
C
o
m
m
o
n
M
u
lt
ip
le

-
In
te
ge
rs

-
p
ro
p
er
ti
e
s
an
d
fu
n
d
am

en
ta
l
o
p
er
at
io
n
s
-

Fr
ac
ti
o
n
s
an
d
d
ec
im

al
s
-
Ty
p
es

o
f
fr
ac
ti
o
n
s
-
co
m
p
ar
is
o
n
-
A
p
p
lic
at
io
n
s
o
f
fr
ac
ti
o
n
s
in

d
ai
ly
lif
e
-

fo
u
r
fu
n
d
am

en
ta
lo
p
er
at
io
n
s
o
n
fr
ac
ti
o
n
s
an
d
d
ec
im

al
s
-R

at
io
n
al
N
u
m
b
er
s
-P
ro
p
er
ti
e
s
o
fR

at
io
n
al

N
u
m
b
er
s
-
R
at
io
n
al
N
u
m
b
er
s
b
et
w
ee
n
tw

o
ra
ti
o
n
al
n
u
m
b
er
s
-
Fo
u
r
fu
n
d
am

en
ta
l
O
p
er
at
io
n
s
o
n

R
at
io
n
al

N
u
m
b
er
s
-
P
ro
d
u
ct

o
f
re
ci
p
ro
ca
ls
-
Sq
u
ar
e
s
-
Sq
u
ar
e
ro
o
ts

(N
u
m
b
er
s
an
d
D
ec
im

al
s)

-
P
ro
p
er
ti
e
s
o
f
Sq
u
ar
e
N
u
m
b
er
s
-
C
u
b
es

-
C
u
b
e
ro
o
ts
o
f
N
u
m
b
er
s
-
P
la
yi
n
g
w
it
h
N
u
m
b
er
s
-
G
am

es
w
it
h
N
u
m
b
er
s
-
Le
tt
e
rs
fo
r
D
ig
it
s.

2
.A

R
IT
H
M
ET
IC

B
O
D
M
A
S
ru
le

-
R
at
io
s
an
d
P
ro
p
o
rt
io
n
s
(D
ir
ec
t,

In
ve
rs
e
)
-
co
m
p
ar
in
g
q
u
an
ti
ti
e
s
u
si
n
g
ra
ti
o
s,

p
ro
p
o
rt
io
n
,p
er
ce
n
ta
ge

an
d
th
e
ir
ap
p
lic
at
io
n
s
-
P
ro
fi
t
an
d
Lo
ss
-
D
is
co
u
n
t
-
Sa
le
s
Ta
x/
V
al
u
e
A
d
d
ed

Ta
x/
G
o
o
d
s
an
d
Se
rv
ic
es

Ta
x
-
Si
m
p
le
,C
o
m
p
o
u
n
d
In
te
re
st
an
d
th
ei
r
ap
p
lic
at
io
n
s.

3
.G

EO
M
E
TR

Y
B
as
ic
ge
o
m
et
ri
ca
lc
o
n
ce
p
ts
(P
o
in
t,
Li
n
e,
Li
n
e
se
gm

en
t,
R
ay
,C
u
rv
es
,P
o
ly
go
n
s,
A
n
gl
es
)
-
M
ea
su
ri
n
g

o
f
Li
n
es

-
P
ai
rs
o
f
Li
n
es

-
El
em

e
n
ts
o
f
A
n
gl
es

-
M
ea
su
ri
n
g
o
f
A
n
gl
es

-
Ty
p
es

o
f
A
n
gl
es

-
N
am

in
g
o
f

th
e
gi
ve
n
2
D
fi
gu
re
s
o
f
Tr
ia
n
gl
e
s,
Sq
u
ar
e
an
d
R
ec
ta
n
gl
e
-
Th

e
Tr
ia
n
gl
e
-
Ty
p
es

o
f
Tr
ia
n
gl
es

an
d
it
s

P
ro
p
er
ti
e
s
-
C
la
ss
if
ic
at
io
n
o
f
P
o
ly
go
n
s
-
A
n
gl
e
su
m

p
ro
p
er
ty

-
K
in
d
s
o
f
Q
u
ad
ri
la
te
ra
ls
(T
ra
p
ez
iu
m
,

K
it
e
,
P
ar
al
le
lo
gr
am

)
-
So
m
e
sp
ec
ia
l
p
ar
al
le
lo
gr
am

s
(R
h
o
m
b
u
s,
R
ec
ta
n
gl
e
,
Sq
u
ar
e)

-
C
o
n
st
ru
ct
in
g

d
if
fe
re
n
t
ty
p
es

o
f
Q
u
ad
ri
la
te
ra
ls
-
V
ie
w
s
o
f
3
D
-S
h
ap
e
s
-
Id
en

ti
fi
ca
ti
o
n
o
f
Ed

ge
s,
V
e
rt
ic
e
s
an
d
Fa
ce
s

o
f
3
D
fi
gu
re
s
(E
u
le
r’
s
R
u
le
)
-
N
et
s
fo
r
b
u
ild
in
g
3
D
sh
ap
es
.

4
.D

A
T
A
H
A
N
D
LI
N
G

R
e
ad
in
g
an
d
in
te
rp
re
ti
n
g
an
d
an
al
ys
in
g
th
e
D
at
a
(p
ic
to
gr
ap
h
,t
al
ly
m
ar
ks
,
b
ar

gr
ap
h
s,
d
o
u
b
le
b
ar

gr
ap
h
,p
ie
ch
ar
ts
)-
A
ri
th
m
et
ic
M
ea
n
-M

o
d
e
-M

ed
ia
n
o
fu
n
-g
ro
u
p
ed

d
at
a
-C
h
an
ce

an
d
P
ro
b
ab
ili
ty
.

5
.A

LG
EB

R
A

P
at
te
rn
s
-m

ak
in
g
ru
le
s
-
Th

e
id
ea

o
f
va
ri
ab
le
s
-
fo
rm

at
io
n
o
f
al
ge
b
ra
ic
ex
p
re
ss
io
n
s
-T
e
rm

s,
Fa
ct
o
rs

an
d
C
o
ef
fi
ci
e
n
ts

-
Li
n
ea
r
eq

u
at
io
n
s
in

o
n
e
va
ri
ab
le

-
te
rm

s
an
d
ty
p
es

o
f
al
ge
b
ra
ic
ex
p
re
ss
io
n
s
-

fi
n
d
in
g
th
e
va
lu
e
o
f
an

ex
p
re
ss
io
n
-
A
d
d
it
io
n
,
Su
b
tr
ac
ti
o
n

an
d
M
u
lt
ip
lic
at
io
n
o
f
A
lg
eb

ra
ic

Ex
p
re
ss
io
n
s
-
M
u
lt
ip
ly
in
g
a
M
o
n
o
m
ia
lb
y
a
M
o
n
o
m
ia
la
n
d
p
o
ly
n
o
m
ia
l
-
M
u
lt
ip
ly
in
g
a
P
o
ly
n
o
m
ia
l

b
y
a
P
o
ly
n
o
m
ia
l-

St
an
d
ar
d
Id
en

ti
ti
e
s
an
d
th
e
ir
ap
p
lic
at
io
n
s
-
A
p
p
lic
at
io
n
s
o
f
si
m
p
le
eq

u
at
io
n
s
to

p
ra
ct
ic
al
si
tu
at
io
n
s
-
Ex
p
o
n
en

ts
an
d
P
o
w
e
rs
-
N
eg
at
iv
e
ex
p
o
n
en
ts
-L
aw

s
o
f
ex
p
o
n
en

ts
-E
xp
re
ss
in
g

la
rg
e
n
u
m
b
er
s
in
th
e
st
an
d
ar
d
fo
rm

-
Fa
ct
o
ri
sa
ti
o
n
-
D
iv
is
io
n
o
f
A
lg
eb

ra
ic
Ex
p
re
ss
io
n
s
C
o
n
ti
n
u
ed

(P
o
ly
n
o
m
ia
l÷

P
o
ly
n
o
m
ia
l)
-
Li
n
ea
r
G
ra
p
h
s.

6
.M

EN
SU

R
A
TI
O
N

M
ea
su
ri
n
g
Le
n
gt
h
,
W
ei
gh
t,
C
ap
ac
it
y,
Ti
m
e
-S
e
as
o
n
s,
C
al
e
n
d
ar
,
M
o
n
ey
,
A
re
a
-
Sy
m
m
et
ry

(L
in
e
an
d
R
o
ta
ti
o
n
al
)
-
P
er
im

et
er

o
f
Tr
ia
n
gl
e,

Sq
u
ar
e
,
R
e
ct
an
gl
e,

R
h
o
m
b
u
s,
Tr
ap
ez
iu
m
,



3
4

P
ar
al
le
lo
gr
am

,
C
ir
cl
e
an
d
P
o
ly
go
n
),
A
re
a
o
f
a
Q
u
ad
ri
la
te
ra
l,
Su
rf
ac
e
A
re
a
an
d
V
o
lu
m
e
o
f

C
u
b
e,
C
u
b
o
id
an
d
C
yl
in
d
er

-V
o
lu
m
e
an
d
ca
p
ac
it
y.

M
e
th
o
d
o
lo
gy

(6
M
ar
ks
)

 
N
at
u
re
an
d
D
e

n
it
io
n
s
o
fM

at
h
em

at
ic
s

 
A
im

s,
va
lu
es

an
d
in
st
ru
ct
io
n
al
o
b
je
ct
iv
es

o
ft
ea
ch
in
g
M
at
h
em

at
ic
s

 
M
et
h
o
d
s
o
fT
ea
ch
in
g
&
R
e
m
e
d
ia
lm

ea
su
re
s
in
M
at
h
em

at
ic
s

 
In
st
ru
ct
io
n
al
M
at
er
ia
l,
TL
M
an
d
R
e
so
u
rc
e
U
ti
liz
at
io
n
in
M
at
h
em

at
ic
s

 
C
u
rr
ic
u
lu
m
,T
ex
tB
o
o
k
&
In
st
ru
ct
io
n
al
P
la
n
n
in
g

 
Ev
al
u
at
io
n
an
d
C
o
n
ti
n
u
o
u
s
C
o
m
p
re
h
en

si
ve

Ev
al
u
at
io
n



3
5

E.
EN

V
IR
O
N
M
EN

TA
L
ST
U
D
IE
S

(3
0
M
ar
ks
)

C
o
n
te
n
t
(1
2
M
ar
ks
)

E
(i
)
SC
IE
N
C
E

1
.
LI
V
IN
G
W
O
R
LD

Li
vi
n
g
an
d
n
o
n
-l
iv
in
g
th
in
gs

-
C
h
ar
ac
te
ri
st
ic
s
o
f
liv
in
g
o
rg
an
is
m
s

P
la
n
ts
-T
yp
es

o
fp
la
n
ts
-H

er
b
,s
h
ru
b
,T
re
e
,b
as
in
g
o
n
h
ab
it
at
–
Te
rr
e
st
ri
al
,A
q
u
at
ic
,D

es
er
t

et
c,
p
la
n
t
p
ar
ts
-f
u
n
ct
io
n
s

A
n
im

al
s
–
A
n
im

al
s
ar
o
u
n
d
u
s
–
O
vi
p
ar
o
u
s,
vi
vi
p
ar
o
u
s;
h
er
b
iv
o
re
,
ca
rn
iv
o
re
,
o
m
n
iv
o
re
;

sh
e
lt
er
s
o
f
d
if
fe
re
n
t
an
im

al
s,
B
ir
d
s
–
b
ea
ks
,
D
o
m
es
ti
c
an
im

al
s,
W
ild

an
im

al
s,
Ty
p
es

o
f

an
im

al
s
b
as
in
g
o
n
h
ab
it
at
,h
er
b
iv
o
re
,c
ar
n
iv
o
re
,o
m
n
iv
o
re
,A

n
im

al
s
so
u
n
d
s,
M
o
ve
m
e
n
ts

in
an
im

al
s,
D
if
fe
re
n
t
ty
p
es

o
f
h
ab
it
at

an
d
ad
ap
ta
ti
o
n
,H

o
m
es

o
f
an
im

al
s,
N
es
ts
o
f
b
ir
d
s.

H
u
m
an

b
ei
n
gs

-
B
o
d
y
p
ar
ts
,
H
ea
lt
h
y
b
o
d
y
–
go
o
d
h
ab
it
s,
Se
n
se

o
rg
an
s
an
d
th
e
ir
ca
re
,

co
n
ce
rn

fo
r
d
if
fe
re
n
tl
y
ab
le
d
p
er
so
n
s,
G
o
o
d
to
u
ch

an
d
B
ad

to
u
ch
,S
ke
le
ta
lp
ar
ts
–
B
o
n
es
,

Jo
in
ts
,C
ar
ti
la
ge
;m

u
sc
le
s,
Sa
fe
ty
m
ea
su
re
s
–
at

h
o
m
e,
sc
h
o
o
ls
af
et
y,
R
o
ad

sa
fe
ty
,w

at
er

h
az
ar
d
s,
Fi
rs
t-
ai
d
.

Fo
o
d
-
Fo
o
d
,N

ee
d
o
f
fo
o
d
,S
o
u
rc
e
s
o
f
fo
o
d
–
p
la
n
ts
,a
n
im

al
s,
Ty
p
es

o
f
fo
o
d
,C
o
o
ke
d
an
d

ra
w

fo
o
d
s,

U
te
n
si
ls
,
M
id
-d
ay

m
ea
l,

M
et
h
o
d
s
o
f
p
re
p
ar
in
g

fo
o
d
,
Fo
o
d

w
as
ta
ge
,

P
re
se
rv
at
io
n
o
f
fo
o
d
,
G
o
o
d
fo
o
d
h
ab
it
s,
O
u
r
fo
o
d
,
C
o
m
p
o
n
en
ts
o
f
fo
o
d
,
B
al
an
ce
d
d
ie
t,

Ju
n
k
fo
o
d
,D

ef
ic
ie
n
cy

d
is
e
as
e
s

A
gr
ic
u
lt
u
ra
lP
ra
ct
ic
es
,T
o
o
ls
u
se
d
in
ag
ri
cu
lt
u
re
,M

et
h
o
d
s
o
fa
gr
ic
u
lt
u
re
,S
to
ra
ge

o
ff
o
o
d
,

Fo
o
d
fr
o
m

A
n
im

al
s,
Fo
o
d
fo
r
b
ir
d
s
an
d
an
im

al
s.

Fa
m
ily

-R
o
le
o
ff
am

ily
m
em

b
er
s,
Fa
m
ily

Tr
ee
,T
yp
es

o
ff
am

ily
,C
h
an
gi
n
g
fa
m
ily

st
ru
ct
u
re
,

Fa
m
ily

B
u
d
ge
t,
Sh
el
te
r
fo
r
al
l,
D
if
fe
re
n
t
ty
p
es

o
f
h
o
u
se
s,
H
o
m
e
ap
p
lia
n
ce
s,
M
ig
ra
ti
o
n
–

R
e
as
o
n
s,
Ef
fe
ct
s,
Sl
u
m
s,
H
o
m
el
es
s
p
eo

p
le
.

C
e
ll
–
Th

e
b
as
ic
u
n
it
o
f
lif
e,
Ty
p
es

o
f
ce
lls
,C
e
ll
st
ru
ct
u
re

an
d
fu
n
ct
io
n
.

M
ic
ro
o
rg
an
is
m
s
-
In
tr
o
d
u
ct
io
n
to

m
ic
ro
o
rg
an
is
m
s
–
ty
p
es
,
U
se
fu
l
M
ic
ro
o
rg
an
is
m
s,

H
ar
m
fu
lm

ic
ro
o
rg
an
is
m
.



3
6

G
am

es
an
d
re
cr
ea
ti
o
n
-
in
d
o
o
r,
o
u
td
o
o
r,
lo
ca
lg
am

es
,u
se
s,
m
at
er
ia
ls
u
se
d
an
d
th
e
ru
le
s.

2
.
LI
FE

P
R
O
C
ES
SE
S

N
u
tr
it
io
n

-
N
u
tr
it
io
n

in
p
la
n
ts

–
A
u
to
tr
o
p
h
ic
,
P
ar
as
it
ic
,
sa
p
ro
p
h
yt
ic
,
In
se
ct
iv
o
ro
u
s,

D
if
fe
re
n
t
w
ay
s
o
f
ta
ki
n
g
fo
o
d
,
D
ig
es
ti
o
n
in

h
u
m
an
s,
D
ig
es
ti
o
n
in

gr
as
s
ea
ti
n
g
an
im

al
s,

fe
e
d
in
g
an
d
d
ig
es
ti
o
n
in
am

o
eb

a.

R
e
sp
ir
at
io
n
-
Ty
p
es

o
f
re
sp
ir
at
io
n
,R
es
p
ir
at
io
n
in
an
im
al
s,
R
e
sp
ir
at
io
n
in
p
la
n
ts
,

C
ir
cu
la
ti
o
n
-
C
ir
cu
la
to
ry

sy
st
e
m

in
h
u
m
an

b
ei
n
g
-T
ra
n
sp
o
rt
o
f
su
b
st
an
ce
s
in
p
la
n
ts
.

Ex
cr
e
ti
o
n
in
an
im

al
s,

C
o
o
rd
in
at
io
n
-
N
er
vo
u
s
sy
st
em

,

R
e
p
ro
d
u
ct
io
n
-
M
o
d
es

o
f
re
p
ro
d
u
ct
io
n
–
se
xu
al
,a
se
xu
al
an
d
ve
ge
ta
ti
ve
,S
e
e
d
d
is
p
er
sa
l,

Se
xu
al
an
d
A
se
xu
al
R
ep

ro
d
u
ct
io
n
in

A
n
im

al
s,
A
d
o
le
sc
en

ce
an
d
p
u
b
er
ty

–
ch
an
ge
s,
ro
le

o
f
h
o
rm

o
n
es
,
R
ep

ro
d
u
ct
iv
e

p
h
as
e,

Se
x
d
et
er
m
in
at
io
n
,
H
o
rm

o
n
es

o
th
e
r
th
an

se
x

h
o
rm

o
n
es
,M

et
am

o
rp
h
o
si
s,
R
e
p
ro
d
u
ct
iv
e
h
ea
lt
h

3
.
N
A
T
U
R
A
L
P
H
EN

O
M
EN

A
O
B
JE
C
T
S
A
N
D
M
A
T
ER

IA
LS

O
b
je
ct
s
ar
o
u
n
d
u
s
–
P
ro
p
er
ti
e
s
o
f
m
at
er
ia
ls
-
cl
as
si

ca
ti
o
n
o
f
m
at
er
ia
ls
,
P
ro
p
er
ti
e
s
an
d
u
se
s
o
f

M
et
al
s
an
d

N
o
n
-m

et
al
s,
R
e
ac
ti
vi
ty

o
rd
er

o
f
m
et
al
s,

M
et
h
o
d
s
o
f
se
p
ar
at
io
n
–

Sa
tu
ra
te
d

an
d

u
n
sa
tu
ra
te
d
so
lu
ti
o
n
s.
A
ci
d
s,
b
as
e
s
an

d
sa
lt
s,
in
d
ic
at
o
rs
,
N
eu

tr
al
iz
at
io
n
,P
h
ys
ic
al

an
d
ch
e
m
ic
al

ch
an
ge
s,
R
u
st
in
g
o
f
Ir
o
n
,G

al
va
n
iz
at
io
n
,C

ry
st
al
liz
at
io
n
,

M
EA

SU
R
EM

EN
T
O
F
D
IS
T
A
N
C
ES

–
M
O
TI
O
N

M
ea
su
re
m
e
n
t
o
fd

is
ta
n
ce
s,
St
an
d
ar
d
u
n
it
s
an

d
n
o
n
-s
ta
n
d
ar
d
u
n
it
s
o
fm

ea
su
re
m
en

ts
,M

o
ti
o
n
an

d

re
st
,
Ty
p
e
s
o
f
m
o
ti
o
n
,
M
o
ti
o
n
an
d
ti
m
e
–
sp
e
ed

,
av
er
ag
e
sp
ee
d
,
U
n
if
o
rm

an
d
n
o
n
-u
n
if
o
rm

m
o
ti
o
n
s,

M
e
as
u
re
m
en

t
o
f
ti
m
e,

T
im

e
p
e
ri
o
d
,
U
n
it
s
o
f
ti
m
e
an
d
sp
ee
d
,
M
ea
su
ri
n
g
sp
ee
d
,

D
is
ta
n
ce
-t
im

e
gr
ap

h
,

LI
G
H
T

Li
gh
t,
sh
ad
o
w
s,
an
d
re
fl
e
ct
io
n
s,
Tr
an
sp
ar
en

t,
o
p
aq
u
e
an
d
tr
an

sl
u
ce
n
t
o
b
je
ct
s,
p
in

h
o
le
ca
m
er
a,

m
ir
ro
rs
an
d
re
fl
e
ct
io
n
,R
e
gu
la
r
an
d
D
if
fu
se
d
R
e
fl
ec
ti
o
n
,m

u
lt
ip
le
im

ag
es
,k
al
ei
d
o
sc
o
p
e,

p
er
is
co
p
e
,

C
h
ar
ac
te
ri
st
ic
s
o
f
im

ag
es

fo
rm

ed
b
y
m
ir
ro
rs
,
Sp
h
e
ri
ca
l
m
ir
ro
rs

an
d
im

ag
es
,
Le
n
se
s
an

d
im

ag
es
,

Su
n
lig
h
t
–
d
is
p
e
rs
io
n
,H

u
m
an

Ey
e
,C
ar
e
o
f
th
e
Ey
es
,B

ra
ill
e
Sy
st
em

,V
is
u
al
ly
Im

p
ai
re
d
P
er
so
n
s

EL
EC

T
R
IC
IT
Y

Si
m
p
le
el
ec
tr
ic
ci
rc
u
it
an

d
it
s
co
m
p
o
n
en

ts
,
Sy
m
b
o
ls
o
f
el
e
ct
ri
c
co
m
p
o
n
en

ts
,
El
e
ct
ri
c
co
n
d
u
ct
o
rs

an
d
in
su
la
to
rs
,
H
ea
ti
n
g
e
ff
ec
ts
o
f
e
le
ct
ri
c
cu
rr
e
n
t,
C
FL
,
LE
D
,
Fu
se

an
d
M
C
B
,
M
ag
n
et
ic
e
ff
e
ct
s
o
f

el
ec
tr
ic

cu
rr
e
n
t,
E
le
ct
ro
m
ag
n
et
,
El
e
ct
ri
c
b
e
ll,

C
h
em

ic
al

Ef
fe
ct
s
O
f
El
ec
tr
ic

C
u
rr
en

t,
G
o
o
d
/P
o
o
r

C
o
n
d
u
ct
in
g
Li
q
u
id
s,
El
ec
tr
o
p
la
ti
n
g.
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M
A
G
N
ET
IS
M

M
ag
n
e
ts

–
D
is
co
ve
ry

o
f
m
ag
n
et
s,
M
ag
n
et
ic
an
d
n
o
n
m
ag
n
et
ic
su
b
st
an

ce
s,
T
yp
es

o
f
m
ag
n
et
s,

P
ro
p
er
ti
es

o
f
m
ag
n
e
ts
,M

ag
n
et
ic
co
m
p
as
s,
St
o
ri
n
g
o
f
m
ag
n
et
s.

H
EA

T

H
ea
t
–
te
m
p
er
at
u
re
,
m
ea
su
ri
n
g
te
m
p
er
at
u
re
,
U
n
it
s
o
f
te
m
p
er
at
u
re
,
Ty
p
es

o
f
Th
e
rm

o
m
et
er
s,

Tr
an
sf
e
r
o
f
h
ea
t
–
co
n
d
u
ct
io
n
,c
o
n
ve
ct
io
n
,r
ad

ia
ti
o
n
.

FO
R
C
E,
FR

IC
T
IO
N
A
N
D
P
R
E
SS
U
R
E

Fo
rc
e
–
p
u
sh

o
r
p
u
ll,

Ex
p
lo
ri
n
g
fo
rc
es
,
n
e
t
fo
rc
e,

Ef
fe
ct

o
f
fo
rc
e
o
n
o
b
je
ct
s,
C
o
n
ta
ct

an
d
n
o
n

co
n
ta
ct

fo
rc
es
,
P
re
ss
u
re
,
Fl
u
id

p
re
ss
u
re
,
A
tm

o
sp
h
er
ic

p
re
ss
u
re
,
Fr
ic
ti
o
n
,
Fa
ct
o
rs

ef
fe
ct
in
g

fr
ic
ti
o
n
,F
ri
ct
io
n
:
A
n
ec
e
ss
ar
y
ev
il,
In
cr
e
as
in
g
an

d
re
d
u
ci
n
g
fr
ic
ti
o
n
,T
yp
e
s
o
f
fr
ic
ti
o
n
.

C
O
M
B
U
ST
IO
N
A
N
D
FU

EL
S

Ex
h
au
st
ib
le

an
d
in
ex
h
au
st
ib
le

re
so
u
rc
es
,
Fu
el
s
–
Ty
p
es
,
C
o
al
,
U
se
s
o
f
C
o
al

an
d
C
o
al

p
ro
d
u
ct
s,

R
e

n
in
g
o
f
p
et
ro
le
u
m
,
P
et
ro
ch
em

ic
al

p
ro
d
u
ct
s
in

va
ri
o
u
s
se
ct
o
rs
,
V
ar
io
u
s
C
o
n
st
it
u
e
n
ts

o
f

P
et
ro
le
u
m

an
d
th
e
ir
U
se
s,

Fo
rm

at
io
n
o
f
co
al

an
d
p
et
ro
le
u
m
,
N
at
u
ra
l
G
as
,
M
is
u
se

o
f
En
er
gy

re
so
u
rc
es

an
d

C
o
n
se
q
u
en

ce
s.

C
o
m
b
u
st
io
n
,
Ty
p
es

o
f

C
o
m
b
u
st
io
n
,

Ig
n
it
io
n

te
m
p
er
at
u
re
,

In
fl
am

m
ab
le
su
b
st
an
ce
s,
Fl
am

e,
Fu
el
Ef
fi
ci
e
n
cy
,
B
u
rn
in
g
o
f
Fu
el
s
Le
ad
s
to

H
ar
m
fu
lP
ro
d
u
ct
s,
Fi
re

co
n
tr
o
l,
St
ru
ct
u
re
o
f
am

e
–
co
lo
u
r
zo
n
es
–
In
te
n
si
ti
es
.

FI
B
R
ES

N
at
u
ra
la
n
d
Sy
n
th
et
ic

b
re
s,
P
re
p
ar
at
io
n
an
d
u
se
s,
Ty
p
es

an
d
C
h
ar
ac
te
ri
st
ic
s
o
f
Sy
n
th
et
ic
Fi
b
re
s,

O
u
r
d
re
ss

o
u
r
cu
lt
u
re
,
K
in
d
s
o
f
cl
o
th
s
w
e
w
e
ar

in
w
in
te
r
an

d
su
m
m
er
,
P
la
st
ic
s
as

M
at
er
ia
ls
o
f

C
h
o
ic
e,
Ty
p
es

o
fp

la
st
ic
s,
P
la
st
ic
s
an
d
en

vi
ro
n
m
en

t,
B
io
d
eg
ra
d
ab
le
–
N
o
n
b
io
d
eg
ra
d
ab
le
m
at
e
ri
al
s.

SO
U
N
D

So
u
n
d
-
a
fo
rm

o
f
en

er
gy
,P
ro
d
u
ct
io
n
o
f
so
u
n
d
,S
o
m
e
m
u
si
ca
li
n
st
ru
m
en

ts
,P
ro
p
ag
at
io
n
o
f
so
u
n
d
,

H
u
m
an

ea
r,
H
ea
ri
n
g
Im

p
ai
rm

en
t,
N
o
is
e
an
d
M
u
si
c,
Ty
p
es

o
f
w
av
es

(l
o
n
gi
tu
d
in
al
an
d
tr
an
sv
er
se
),

C
h
ar
ac
te
ri
st
ic
s
o
f
so
u
n
d
w
av
es

(W
av
el
en

gt
h
,
Fr
eq

u
en

cy
,
Ti
m
e
p
er
io
d
,
Sp
ee
d
o
f
th
e
w
av
e)
,P
it
ch
,

Lo
u
d
n
es
s
an
d
Q
u
al
it
y,
A
u
d
ib
le
an
d
In
au
d
ib
le
so
u
n
d
s,
N
o
is
e
p
o
llu
ti
o
n
.

SO
M
E
N
A
T
U
R
A
L
P
H
EN

O
M
EN

A

Th
e
St
o
ry
o
f
Li
gh
tn
in
g,
C
h
ar
gi
n
g
b
y
R
u
b
b
in
g,
El
ec
tr
ic
ch
ar
ge

an
d
p
ro
p
er
ti
es
o
fe
le
ct
ri
c
ch
ar
ge
,T
yp
es

o
fc
h
ar
ge
s
an
d
th
e
ir
in
te
ra
ct
io
n
s,
Tr
an
sf
er

o
fc
h
ar
ge
,l
ig
h
tn
in
g,
lig
h
tn
in
g
sa
fe
ty
,l
ig
h
tn
in
g
co
n
d
u
ct
o
rs
,

Ea
rt
h
q
u
ak
e
,T
su
n
am

i,
C
au
se
s
an
d
e

ec
ts
,P
ro
te
ct
iv
e
m
ea
su
re
s.

O
U
R
U
N
IV
ER

SE

Th
e
M
o
o
n
,
Th
e
M
o
o
n
’s
Su
rf
ac
e,

P
h
as
es

o
f
M
o
o
n
,
Ec
lip
se
s
(S
o
la
r
an
d
lu
n
ar

ec
lip
se
s)
,
Th

e
St
ar
s,

M
o
ve
m
en

t
o
f

St
ar
s
(C
o
n
st
e
lla
ti
o
n
,p
o
le
st
ar
),
M
o
ve
m
en

t
o
f
th
e
Su
n
,
So
la
r
Sy
st
em

,
P
la
n
et
s
an
d

So
m
e
O
th
e
r
M
em

b
er
s
o
f
th
e
So
la
r
Sy
st
em

,A
rt
i
ci
al
Sa
te
lli
te
s.
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4
.
T
R
A
N
SP
O
R
TA

T
IO
N
A
N
D
C
O
M
M
U
N
IC
A
T
IO
N

Tr
an
sp
o
rt
at
io
n
-
St
o
ry

o
f
tr
an
sp
o
rt
–
O
b
je
ct
s-
si
gn
s
an
d
si
gn
b
o
ar
d
s
u
se
d
fo
r
tr
an
sp
o
rt
-

P
la
ce
s
as
so
ci
at
ed

w
it
h
tr
an
sp
o
rt
-M

o
d
es
o
ft
ra
ve
li
n
th
e
p
re
se
n
t
an
d
in
th
e
p
as
t-
M
et
h
o
d
s

o
f
tr
an
sp
o
rt

in
d
i
e
re
n
t
to
p
o
gr
ap
h
ic
al

co
n
d
it
io
n
s
( T
ra
n
sp
o
rt

in
h
ill
y
ar
e
as
,
Fo
re
st
,

D
es
er
ts
,S
n
o
w
y
ar
ea
s,
R
iv
er
s
&
C
an
al
s)
-N

ee
d
fo
ra
n
in
te
rn
at
io
n
al
tr
an
sp
o
rt
-I
m
p
o
rt
an
d

ex
p
o
rt
o
f
th
e
go
o
d
s-
d
i
er
en

t
m
ea
n
s
o
f
tr
an
sp
o
rt
o
f
go
o
d
s-
Im

p
o
rt
an
ce

o
f
to
u
ri
sm

an
d

se
ve
n
w
o
n
d
er
s
o
f
th
e
w
o
rl
d
.

C
o
m
m
u
n
ic
at
io
n
-M

ea
n
s
an
d
o
b
je
ct
s
o
fC
o
m
m
u
n
ic
at
io
n
-T
yp
es
o
fC
o
m
m
u
n
ic
at
io
n
b
o
th
in

H
u
m
an

an
d
A
n
im

al
s
(
d
i
e
re
n
t
fe
e
lin
gs

an
d
ge
st
u
re
s)
M
o
d
er
n
fo
rm

s
o
f
co
m
m
u
n
ic
at
io
n
-

C
o
m
m
u
n
ic
at
io
n

u
se
d
in

th
e
p
as
t
an
d
p
re
se
n
t-
A
d
va
n
ta
ge

o
f
M
as
s
C
o
m
m
u
n
ic
at
io
n
-

C
o
m
m
u
n
ic
at
io
n
th
ro
u
gh

P
o
st
ca
rd
,C
e
ll
P
h
o
n
e,
E-
M
ai
l,
N
ew

s
P
ap
er
,R
ad
io
,T
V
,a
n
d
So
ci
al

M
ed

ia
et
c.
,

H
o
w
co
m
m
u
n
ic
at
io
n
an
d
tr
an
sp
o
rt
b
ri
n
gs

th
e
en

ti
re
w
o
rl
d
to
ge
th
er
.

5
.
P
R
O
FE
SS
IO
N
S
A
N
D
SE
R
V
IC
ES

H
o
u
se

h
o
ld
m
at
e
ri
al
s
w
it
h
re
fe
re
n
ce

to
p
ro
fe
ss
io
n
(f
ar
m
er
,c
o
b
b
le
r,
ta
ilo
r
et
c)
-D
i
e
re
n
t

p
ro
fe
ss
io
n
s
an
d
th
e
ir
n
ee
d
to
th
e
so
ci
et
y-
vi
lla
ge
r/
fa
rm

er
(s
ee
d
s/
m
an
u
re
/
ag
ri
m
et
h
o
d
s
et
c.
,)
,

h
el
p
in
g
ag
en

ts
(b
an
k,
e
-s
ev
a,
P
H
C
,p
an
ch
ay
at
o

ce
,p
o
st
o

ce
/e
tc
.,)

G
o
ve
rn
an
ce

an
d
Se
rv
ic
es

-

Lo
ca
lS
e
lf
G
o
vt
,S
ta
te
,C
e
n
tr
al
G
o
vt
,J
u
d
ic
ia
ry
.

6
.
O
U
R
EN

V
IR
O
N
M
EN

T
C
lim

at
e

–
C
lim

at
e

ch
an
ge
,
W
e
at
h
er
-

C
lim

at
e
-

ra
in
-


o
o
d
s-

C
yc
lo
n
es
-
d
is
as
te
r

m
an
ag
em

en
t,

G
lo
b
al

en
vi
ro
n
m
en

ta
l
is
su
es

–
G
re
en

h
o
u
se

ef
fe
ct
,
G
lo
b
al

w
ar
m
in
g,

A
ci
d

ra
in
s.

Ec
o
fr
ie
n
d
ly
ac
ti
vi
ti
es
,S
ay

n
o
to

p
la
st
ic
.

A
ir
-
P
re
se
n
ce

o
f
ai
r,
C
o
m
p
o
n
en

ts
o
f
ai
r,
P
ro
p
er
ti
e
s
o
f
ai
r,
A
va
ila
b
ili
ty

o
f
o
xy
ge
n
to

an
im

al
s
an
d
p
la
n
ts
,
R
ep

la
ce
m
en

t
o
f
o
xy
ge
n
in

th
e
at
m
o
sp
h
er
e,

u
se
s
o
f
ai
r,
N
it
ro
ge
n

cy
cl
e,
A
ir
p
o
llu
ti
o
n
-c
au
se
s,
e
ff
e
ct
s
an
d
p
re
ve
n
ti
o
n
.

W
at
e
r
-
Fo
rm

s
o
f
w
at
er
,U

se
s
o
f
w
at
e
r,
so
u
rc
e,
sc
ar
ci
ty
,p
ro
te
ct
e
d
w
at
er
,w

as
ta
ge

o
f
w
at
er
,

W
at
e
r
re
so
u
rc
e
s,
Ta
n
k
p
o
llu
ti
o
n
,s
af
e
d
ri
n
ki
n
g
w
at
e
r,
ta
n
k
m
an
ag
em

en
t,
jo
u
rn
ey

o
f
ra
in
d
ro
p
–

W
at
e
r
cy
cl
e,
w
at
er

m
ag
ic
,
w
at
er

p
ro
p
er
ti
e
s,
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H
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d
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p
ed

,g
ro
u
p
ed

d
at
a

–
G
ra
p
h
ic
al
re
p
re
se
n
ta
ti
o
n
o
f
cu
m
u
la
ti
ve

fr
eq

u
en

cy
d
is
tr
ib
u
ti
o
n
–
O
gi
ve

cu
rv
es
.

5
.A

LG
EB

R
A

P
at
te
rn
s
-m

ak
in
g
ru
le
s
-
Th

e
id
ea

o
f
va
ri
ab
le
s
-
fo
rm

at
io
n
o
f
al
ge
b
ra
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at
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at
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at
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b
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ra
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at
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at
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b
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at
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ra
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at
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b
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b
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b
ra
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at
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ra
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p
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d
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at
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at
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at
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ra
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at
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b
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n
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is
io
n
o
fA
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ra
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n
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n
u
ed
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o
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o
m
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P
o
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n
o
m
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r
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p
h
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o
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o
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n
e
va
ri
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e,

V
al
u
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o
f
a
p
o
ly
n
o
m
ia
l
-
G
eo

m
et
ri
ca
l
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ea
n
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o
f
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e
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o
f
a
P
o
ly
n
o
m
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l
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G
ra
p
h
ic
al
re
p
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se
n
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n
o
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c
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d
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b
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ly
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o
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o
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ls

-
A
lg
eb

ra
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e
s
-
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g
w
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P
o
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n
o
m
ia
ls
–
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iv
is
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n
al
go
ri
th
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o
m
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ls
-
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et
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p
ro
gr
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et
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p
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n
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th
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rm
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an
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p
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p
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p
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.
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R
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Ti
m
e
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so
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en

d
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-
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m
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d

R
o
ta
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o
n
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-
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et
er
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f
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n
gl
e,
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u
ar
e
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ta
n
gl
e,
R
h
o
m
b
u
s,
Tr
ap
ez
iu
m
,P
ar
al
le
lo
gr
am
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ir
cl
e

an
d
P
o
ly
go
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,
P
ro
p
er
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o
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a
P
ar
al
le
lo
gr
am

-
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e
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t
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eo

re
m
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a
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ri
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ra
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e
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d
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o
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m
e
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f
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b
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u
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d
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in
d
er
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o
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m
e
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d
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p
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y
-
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e
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d
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m
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o
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a
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h
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e
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o
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m
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a
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h
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e
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b
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at
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s
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b
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at
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n
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lid
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O
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b
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b
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b
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b
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-
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ro
b
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ty
-
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o
m
p
le
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en
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ry
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en
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b
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d
P
ro
b
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b
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–
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ce

b
et
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b
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at
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b
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p
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–
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ia
n
gl
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’s

fo
rm

u
la
-
C
o
lli
n
ea
ri
ty
–
St
ra
ig
h
t
lin
es

–
Sl
o
p
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ra
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p
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.
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at
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at
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c
ra
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c
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at
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b
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at
ic
s.

 
C
o
n
tr
ib
u
ti
o
n
s
o
f
G
re
at

M
at
h
em

at
ic
ia
n
s
-
A
ry
ab
h
at
ta
,B
h
as
ka
ra
ch
ar
ya
,S
ri
n
iv
as
a
R
am

an
u
ja
n
,

Eu
cl
id
,P
yt
h
ag
o
ra
s,
G
eo

rg
e
ca
n
to
r.

 
A
im

s
an
d
V
al
u
es

o
f
te
ac
h
in
g
M
at
h
em

at
ic
s,
In
st
ru
ct
io
n
al
o
b
je
ct
iv
es

(B
lo
o
m
s
ta
xo
n
o
m
y)

 
M
at
h
em

at
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p
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p
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h
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at
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m
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at
ic
s
lik
e
O
ra
lw

o
rk
,W

ri
tt
e
n
w
o
rk
,D

ri
lli
n
g,
A
ss
ig
n
m
en

t,
P
ro
je
ct
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.
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at
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at
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ry
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f
tr
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rt
,N

o
n
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an
d
ar
d
u
n
it
s
o
f
M
ea
su
re
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en

ts
,M

ea
su
ri
n
g
th
e
le
n
gt
h
o
f
a
C
u
rv
ed

lin
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M
ea
su
re
m
e
n
t
o
fl
en

gt
h
,a
re
a,
vo
lu
m
e
an
d
ti
m
e.
C
G
S
an
d
SI
u
n
it
s
o
fl
e
n
gt
h
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re
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vo
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m
e
an
d
ti
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o
n
ve
rs
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n
o
f
u
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S
to

S.
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g
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o
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n
,M

o
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n
an
d
R
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n
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a
St
ra
ig
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t
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f
m
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o
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at
o
ry
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R
o
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ry

an
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al
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s
an
d
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ct
o
rs
,
D
is
ta
n
ce
,
D
is
p
la
ce
m
en

t,
Sp
ee
d
,
V
el
o
ci
ty
,
A
ve
ra
ge
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e
ed

,
A
ve
ra
ge

ve
lo
ci
ty
,
A
cc
e
le
ra
ti
o
n
,
G
ra
p
h
ic
al

R
ep

re
se
n
ta
ti
o
n

o
f
M
o
ti
o
n
,
D
is
ta
n
ce
-T
im

e

G
ra
p
h
s,
V
e
lo
ci
ty
-T
im

e
G
ra
p
h
s,
U
n
if
o
rm
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o
ti
o
n
an
d
N
o
n
-
U
n
if
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rm

M
o
ti
o
n
,
Eq

u
at
io
n
s
o
f
M
o
ti
o
n
,

U
n
if
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rm
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ir
cu
la
r
M
o
ti
o
n
,
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w
s
o
f
M
o
ti
o
n
,
B
al
an
ce
d
an
d
U
n
b
al
an
ce

Fo
rc
es
,
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rs
t
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w
o
f
M
o
ti
o
n
,
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er
ti
a
an
d
M
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s,
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o
m
en

tu
m
,S
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o
n
d
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w
o
f
M
o
ti
o
n
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h
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d
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w
o
f
m
o
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n
.
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N
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P
R
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SU

R
E
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rc
e
–
A
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u
sh

o
r
a
P
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ll,
Ex
p
lo
ri
n
g
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rc
es
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Ef
fe
ct
o
f
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e
o
n
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b
je
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o
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es
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el
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e

an
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Ty
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es

o
f
fr
ic
ti
o
n
(s
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ti
c,
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id
in
g
an
d
R
o
lli
n
g)
,
Fa
ct
o
rs

a
ec
ti
n
g
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ic
ti
o
n
,
Fr
ic
ti
o
n
:
A
N
ec
e
ss
ar
y
Ev
il,
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cr
ea
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n
g
an
d
R
e
d
u
ci
n
g
Fr
ic
ti
o
n
,
Fl
u
id

fr
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ti
o
n
,
P
re
ss
u
re
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P
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ss
u
re

Ex
e
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ed

b
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q
u
id
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an
d
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,
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re

o
f
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u
id
s
at

d
i
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t
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ep

th
s,
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tm
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h
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ic

P
re
ss
u
re
.
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R
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N
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n
if
o
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u
la
r
m
o
ti
o
n
,
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n
iv
e
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al
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w

o
f
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it
at
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n
,
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ee
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A
cc
e
le
ra
ti
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n
d
u
e
to
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o
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n
o
f
O
b
je
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s
U
n
d
er
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o
f
G
ra
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e
o
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e
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d
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P
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u
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P
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o
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an
d
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O
b
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p
le
.
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K
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Y
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n
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c
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o
n
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p
ti
o
n
o
f
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o
rk
,
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rk
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o
n
e
b
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a
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o
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an
t
Fo
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e,
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er
gy
,
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rm
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o
f
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er
gy
,
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En
er
gy
,P
o
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n
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gy
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an
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al
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e
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o
fC
o
n
se
rv
at
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o
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u
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u
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at
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o
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o
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u
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p
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at
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b
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p
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u
n
d
,
Sp
ee
d
O
f
So
u
n
d
in

D
if
fe
re
n
t
M
ed

ia
,
R
ef
le
ct
io
n
o
f
So
u
n
d
,
Ec
h
o
,

R
e
ve
rb
e
ra
ti
o
n
,U

se
s
o
fM

u
lt
ip
le
R
e
fl
ec
ti
o
n
o
f
So
u
n
d
,R
an
ge

o
f
H
ea
ri
n
g,
In
fr
as
o
n
ic
an
d
U
lt
ra
so
n
ic
s,

A
p
p
lic
at
io
n
s
o
f
U
lt
ra
so
u
n
d
,S
o
u
n
d
p
o
llu
ti
o
n
.

7
.H

EA
T

H
ea
t
an
d
te
m
p
er
at
u
re
,
Tr
an
sf
er

o
f
H
ea
t
(C
o
n
d
u
ct
io
n
,c
o
n
ve
ct
io
n
,r
ad
ia
ti
o
n
),
K
in
d
s
o
f
cl
o
th
e
s
w
e

w
e
ar

in
su
m
m
er

an
d

w
in
te
r,

U
n
it
s

o
f
te
m
p
er
at
u
re

(c
e
n
ti
gr
ad
e,

Fa
h
re
n
h
ei
t
an
d

K
e
lv
in
;

C
o
n
ve
rs
io
n
s)
,
Ex
p
an
si
o
n

o
f
liq
u
id
s
d
u
e
to

h
ea
t,
Ty
p
es

o
f
th
er
m
o
m
et
e
rs
,T
h
er
m
al
eq

u
ili
b
ri
u
m
,



5
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Te
m
p
er
at
u
re

an
d
K
in
et
ic
en

er
gy
,S
p
ec
if
ic
H
e
at
,A

p
p
lic
at
io
n
s
o
f
Sp
ec
if
ic
h
e
at

ca
p
ac
it
y,
P
ri
n
ci
p
le
o
f

m
et
h
o
d
o
f
m
ix
tu
re
s,

D
et
er
m
in
at
io
n
o
f
Sp
ec
if
ic

h
ea
t
o
f
a
so
lid
,
Ev
ap
o
ra
ti
o
n
,
C
o
n
d
en

sa
ti
o
n
,

H
u
m
id
it
y,

D
ew

an
d
Fo
g,

B
o
ili
n
g,

La
te
n
t
h
ea
t
o
f
va
p
o
u
ri
sa
ti
o
n
,
M
el
ti
n
g,

La
te
n
t
h
ea
t
o
f
fu
si
o
n
,

Fr
ee
zi
n
g,
Te
m
p
er
at
u
re
-
ti
m
e
gr
ap
h
.

8
.L
IG
H
T

Li
gh
t,

Tr
an
sp
ar
en

t,
O
p
aq
u
e

an
d

Tr
an
sl
u
ce
n
t

O
b
je
ct
s,

Sh
ad
o
w
s

an
d

Im
ag
es
,
R
ec
ti
lin
ea
r

P
ro
p
ag
at
io
n
o
f
Li
gh
t,
A
P
in
h
o
le

C
am

er
a,

R
eg
u
la
r
an
d
D
if
fu
se
d
R
e
fl
ec
ti
o
n
,
R
e

ec
ti
o
n
o
f
lig
h
t
b
y

p
la
n
e
su
rf
ac
es

(l
aw

s
o
f
re

ec
ti
o
n
,
p
er
is
co
p
e,

m
u
lt
ip
le

im
ag
es
,
ka
le
id
o
sc
o
p
e,

C
h
ar
ac
te
ri
st
ic
s
o
f

im
ag
e
fo
rm

ed
b
y
p
la
n
e
m
ir
ro
rs
),
Sp
h
er
ic
al
M
ir
ro
rs

an
d
Im

ag
es
,
Sp
ec
tr
u
m
,
W
av
e
n
at
u
re

o
f
lig
h
t,

Fe
rm

at
p
ri
n
ci
p
le
,
Si
gn

co
n
ve
n
ti
o
n
,
R
e
fr
ac
ti
o
n
,
R
e
fr
ac
ti
o
n
o
f
Li
gh
t
at

P
la
n
e
Su
rf
ac
es
,
R
ef
ra
ct
iv
e

in
d
ex
,A

b
so
lu
te

re
fr
ac
ti
ve

in
d
ex
,R
el
at
iv
e
re
fr
ac
ti
ve

in
d
ex
,S
n
el
l’s

la
w
,C
ri
ti
ca
la
n
gl
e
,T
o
ta
lI
n
te
rn
al

R
e
fl
e
ct
io
n
,
A
p
p
lic
at
io
n
s
o
f
to
ta
li
n
te
rn
al
re
fl
e
ct
io
n
,M

ir
ag
es
,
O
p
ti
ca
lf
ib
re
s,
R
e
fr
ac
ti
o
n
Th

ro
u
gh

a

G
la
ss
Sl
ab
,L
at
e
ra
ls
h
if
t,
V
er
ti
ca
ls
h
if
t,
R
ef
ra
ct
io
n
o
f
Li
gh
t
at

C
u
rv
ed

Su
rf
ac
es
,L
en

se
s,
Te
rm

in
o
lo
gy

u
se
d
in

th
e
ca
se

o
f
le
n
se
s
-F
o
ca
l
le
n
gt
h
,
Fo
cu
s,
O
p
ti
c
C
e
n
tr
e
,
P
ri
n
ci
p
al
ax
is
,
R
ad
iu
s
o
f
cu
rv
at
u
re
,

C
e
n
tr
e
o
f
cu
rv
at
u
re
,F
o
ca
lp
la
n
e,
B
e
h
av
io
u
r
o
f
ce
rt
ai
n
lig
h
t
ra
ys

w
h
en

th
ey

ar
e
in
ci
d
en

t
o
n
a
le
n
s,

Im
ag
es

fo
rm

ed
b
y
le
n
se
s
fo
r
va
ri
o
u
s
d
is
ta
n
ce
s
o
f
o
b
je
ct
s,
U
V
m
et
h
o
d
,L
en

s
fo
rm

u
la
,L
en

s
m
ak
e
r’
s

fo
rm

u
la
,
H
u
m
an

Ey
e,

Le
as
t
d
is
ta
n
ce

o
f
d
is
ti
n
ct

vi
si
o
n
,
A
n
gl
e
o
f
vi
si
o
n
,
M
yo
p
ia
,
H
yp
er
m
et
ro
p
ia
,

P
re
sb
yo
p
ia
,C

ar
e
o
f
th
e
Ey
es
,B

ra
ill
e
Sy
st
em

,V
is
u
al
ly
Im

p
ai
re
d
P
er
so
n
s,
P
o
w
er

o
f
le
n
s,
R
e
fr
ac
ti
ve

in
d
ex

o
f
a
P
ri
sm

,
D
is
p
er
si
o
n
o
f
lig
h
t
th
ro
u
gh

p
ri
sm

,
Su
n
lig
h
t-
D
is
p
er
si
o
n
,
R
ai
n
b
o
w
,
Sc
at
te
ri
n
g
o
f

lig
h
t.

9
.E
LE
C
TR

IC
IT
Y

Si
m
p
le
El
ec
tr
ic
ci
rc
u
it
an
d
it
s
co
m
p
o
n
en

ts
,
C
o
n
d
u
ct
o
rs
,
In
su
la
to
rs
,
Ty
p
e
o
f
ce
lls

(D
ry

an
d
liq
u
id
),

El
e
ct
ri
c
sy
m
b
o
ls
an
d
u
se
s,

Se
ri
es

an
d
p
ar
al
le
lc
o
n
n
ec
ti
o
n
o
f
ce
lls

an
d
b
u
lb
s,
H
ea
ti
n
g
e

e
ct
s
o
f

El
e
ct
ri
ci
ty
,U

n
d
er
st
an
d
in
g
o
fC

FL
,F
u
se

an
d
M
C
B
s,
C
h
em

ic
al
Ef
fe
ct
s
O
fE
le
ct
ri
c
C
u
rr
e
n
t,
G
o
o
d
/P
o
o
r

C
o
n
d
u
ct
in
g
Li
q
u
id
s,
El
ec
tr
o
p
la
ti
n
g,

M
ag
n
et
ic
Ef
fe
ct
s
o
f
El
e
ct
ri
c
C
u
rr
e
n
t,
El
ec
tr
o
m
ag
n
et
,
El
ec
tr
ic

b
el
l,
El
e
ct
ri
c
cu
rr
en

t,
D
ru
d
e
an
d
Lo
re
n
tz
th
e
o
ry
,
P
o
te
n
ti
al
d
i
e
re
n
ce

an
d
EM

F,
D
ri
ft
ve
lo
ci
ty

an
d

w
o
rk
in
g
o
f
a
ce
ll,
O
h
m
's
la
w
,E
le
ct
ri
c
sh
o
ck
,F
ac
to
rs
af
fe
ct
in
g
th
e
re
si
st
an
ce
,S
e
ri
es

co
n
n
ec
ti
o
n
o
f

re
si
st
o
rs
,
P
ar
al
le
l
C
o
n
n
ec
ti
o
n
o
f
re
si
st
o
rs
,
M
u
lt
i-
m
et
er
,
K
ir
ch
h
o
ff
’s

la
w
s,

Si
gn

co
n
ve
n
ti
o
n
in

a

ci
rc
u
it
,E
le
ct
ri
c
p
o
w
e
r,
P
o
w
er

co
n
su
m
p
ti
o
n
,E
le
ct
ri
c
en

e
rg
y,
O
ve
rl
o
ad
.

1
0
.
M
A
G
N
ET
IS
M

A
N
D
EL
EC

T
R
O
M
A
G
N
ET
IS
M

H
o
w
M
ag
n
et
s
w
er
e
d
is
co
ve
re
d
,
M
ag
n
et
ic
an
d
N
o
n
-M

ag
n
et
ic
M
at
e
ri
al
s,
Ty
p
es

o
f
M
ag
n
et
s,
P
o
le
s

o
f
M
ag
n
et
,P
ro
p
er
ti
e
s
o
f
M
ag
n
et
s,
St
o
ri
n
g
m
ag
n
et
s
sa
fe
ly
,M

ag
n
et
ic
co
m
p
as
s,
Ea
rt
h
as

a
M
ag
n
et
,

M
ag
n
et
ic
In
d
u
ct
io
n
,O

er
st
ed

's
ex
p
er
im

en
t,
M
ag
n
et
ic
Fi
e
ld
,M

ag
n
et
ic
fl
u
x
–
M
ag
n
et
ic
fl
u
x
d
en

si
ty
,

M
ag
n
et
ic

fi
e
ld

d
u
e
to

st
ra
ig
h
t
w
ir
e
/c
ir
cu
la
r
co
il/
so
le
n
o
id

ca
rr
yi
n
g
cu
rr
en

t,
M
ag
n
et
ic

Fo
rc
e
,

El
e
ct
ri
c
M
o
to
r,
El
ec
tr
o
m
ag
n
et
ic
in
d
u
ct
io
n
,F
ar
ad
ay
’s
La
w
,L
en

z
La
w
,A

p
p
lic
at
io
n
s
o
f
Fa
ra
d
ay
’s
la
w

o
f
el
ec
tr
o
m
ag
n
et
ic

in
d
u
ct
io
n
,
In
d
u
ce
d
cu
rr
en

t,
In
d
u
ce
d
EM

F,
El
ec
tr
ic

ge
n
er
at
o
r,

D
C
an
d
A
C

cu
rr
e
n
ts
,r
m
s
va
lu
es
.

1
1
.P

R
IN
C
IP
LE
S
O
F
M
ET
A
LL
U
R
G
Y

M
et
al
lu
rg
y,
O
cc
u
rr
en

ce
o
f
th
e
m
et
al
s
in
n
at
u
re
,O

re
s
an
d
M
in
er
al
s,
Ex
tr
ac
ti
o
n
o
f
m
et
al
s,
A
ct
iv
it
y

se
ri
es
,
C
o
n
ce
n
tr
at
io
n
o
r
D
re
ss
in
g
o
f
th
e
o
re
,
H
an
d
p
ic
ki
n
g,

W
as
h
in
g,

Fr
o
th

fl
o
ta
ti
o
n
,
M
ag
n
et
ic

Se
p
ar
at
io
n
,
Ex
tr
ac
ti
o
n
o
f
cr
u
d
e
m
et
al

fr
o
m

th
e
o
re
,
R
e
d
u
ct
io
n
o
f
p
u
ri
fi
e
d
o
re

to
th
e
m
et
al
,

P
u
ri
fi
ca
ti
o
n
o
f
th
e
cr
u
d
e
m
et
al
,
D
is
ti
lla
ti
o
n
,
P
o
lin
g,

Li
q
u
at
io
n
,
El
ec
tr
o
ly
ti
c
re
fi
n
in
g,

C
o
rr
o
si
o
n
,
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P
re
ve
n
ti
o
n
o
f
co
rr
o
si
o
n
,
Th
er
m
it
e
p
ro
ce
ss
,
Sm

el
ti
n
g,

R
o
as
ti
n
g,

C
al
ci
n
at
io
n
,
Fl
u
x,

G
an
gu
e,

B
la
st

fu
rn
ac
e,
R
ev
er
b
er
at
o
ry

fu
rn
ac
e.

1
2
.C

A
R
B
O
N
A
N
D
IT
S
C
O
M
P
O
U
N
D
S

A
llo
tr
o
p
es

o
f

C
ar
b
o
n
,

A
m
o
rp
h
o
u
s

fo
rm

s,
C
ry
st
al
lin
e

fo
rm

s,
D
ia
m
o
n
d
,

G
ra
p
h
it
e,

B
u
ck
m
in
st
e
rf
u
lle
re
n
e,

N
an
o
tu
b
es
,
V
e
rs
at
ile

n
at
u
re

o
f

C
ar
b
o
n
,
C
at
e
n
at
io
n
,
Te
tr
av
al
en

cy
,

H
yd
ro
ca
rb
o
n
s,

Sa
tu
ra
te
d

an
d

u
n
sa
tu
ra
te
d

h
yd
ro
ca
rb
o
n
s,

H
o
m
o
lo
go
u
s

se
ri
es
,
Is
o
m
er
is
m
,

Fu
n
ct
io
n
al
gr
o
u
p
s,
N
o
m
en

cl
at
u
re

o
f
A
lip
h
at
ic
H
yd
ro
ca
rb
o
n
s,
IU
P
A
C
n
am

es
,
C
h
em

ic
al
p
ro
p
er
ti
es

o
f
ca
rb
o
n

co
m
p
o
u
n
d
s-

C
o
m
b
u
st
io
n
,
O
xi
d
at
io
n

re
ac
ti
o
n
s,

A
d
d
it
io
n

re
ac
ti
o
n
s,

Su
b
st
it
u
ti
o
n

re
ac
ti
o
n
s,

Et
h
an
o
l,
Et
h
an
o
ic

ac
id
,
Es
te
rs
,
Es
te
ri
fi
ca
ti
o
n
R
e
ac
ti
o
n
s,

So
ap
s
–
Sa
p
o
n
if
ic
at
io
n
an
d

M
ic
e
lle
s,
C
le
an
si
n
g
ac
ti
o
n
o
f
so
ap
,D

et
er
ge
n
ts
.

1
3
.S
O
M
E
N
A
T
U
R
A
L
P
H
EN

O
M
EN

O
N

Th
e
St
o
ry

o
f
Li
gh
tn
in
g,

ch
ar
gi
n
g
b
y
R
u
b
b
in
g,

El
ec
tr
ic
ch
ar
ge

an
d
p
ro
p
er
ti
e
s
o
f
el
ec
tr
ic
ch
ar
ge
,

Ty
p
es

o
f
ch
ar
ge
s
an
d
th
e
ir
in
te
ra
ct
io
n
s,
Tr
an
sf
er

o
f
ch
ar
ge
,
lig
h
tn
in
g,

lig
h
tn
in
g
sa
fe
ty
,
lig
h
tn
in
g

co
n
d
u
ct
o
rs
,E
ar
th
q
u
ak
e
,T
su
n
am

i,
C
au
se
s
an
d
e

e
ct
s,
P
ro
te
ct
iv
e
m
ea
su
re
s.

1
4
.S
TA

R
S
A
N
D
SO

LA
R
SY
ST
EM

Th
e
M
o
o
n
,
Th

e
M
o
o
n
’s
Su
rf
ac
e
,
P
h
as
es

o
f
M
o
o
n
,
Ec
lip
se
s
(S
o
la
r
an
d
lu
n
ar

ec
lip
se
s)
,
Th
e
St
ar
s,

M
o
ve
m
en

t
o
f
St
ar
s
(C
o
n
st
el
la
ti
o
n
,
p
o
le

st
ar
),
M
o
ve
m
en

t
o
f
th
e
su
n
,
So
la
r
Sy
st
e
m
,
P
la
n
et
s
an
d

So
m
e
O
th
e
r
M
em

b
er
s
o
f
th
e
So
la
r
Sy
st
em

,A
rt
i
ci
al
Sa
te
lli
te
s.

1
5
.C

H
A
N
G
ES

A
R
O
U
N
D
U
S

Sl
o
w
/f
as
t
ch
an
ge
s,

Te
m
p
o
ra
ry
/p
er
m
an
en

t
ch
an
ge
s,

N
at
u
ra
l/
m
an

m
ad
e

ch
an
ge
s,

P
h
ys
ic
al
/

ch
em

ic
al
ch
an
ge
s,
R
u
st
in
g
o
f
ir
o
n
,C
ry
st
al
lis
at
io
n
,G

al
va
n
iz
at
io
n
,C
o
rr
o
si
o
n
,R
an
ci
d
it
y,
O
xi
d
at
io
n
/

re
d
u
ct
io
n

1
6
.M

A
T
TE
R

O
b
je
ct
s
A
ro
u
n
d
U
s,
P
ro
p
er
ti
e
s
o
f
M
at
er
ia
ls
,P
h
ys
ic
al
N
at
u
re

o
f
M
at
te
r,
C
h
ar
ac
te
ri
st
ic
s
o
f
P
ar
ti
cl
e
s

o
f
M
at
te
r,
St
at
e
s
o
f
m
at
te
r,
P
ro
p
er
ti
e
s
o
f
so
lid
s,
liq
u
id
s
an
d
ga
se
s,
C
h
an
ge

o
f
st
at
e
o
f
M
at
te
r
–

ef
fe
ct

o
f
ch
an
ge

o
f
te
m
p
er
at
u
re

an
d

p
re
ss
u
re
,
Ev
ap
o
ra
ti
o
n
,
Fa
ct
o
rs

A
ff
ec
ti
n
g
Ev
ap
o
ra
ti
o
n
,

Su
b
lim

at
io
n
,D

ep
o
si
ti
o
n
,B
o
ili
n
g,
La
te
n
t
h
ea
t
o
fv
ap
o
ri
sa
ti
o
n
,L
at
e
n
t
h
ea
t
o
ff
u
si
o
n
,M

ix
tu
re
,T
yp
es

o
f
M
ix
tu
re
s,
So
lu
ti
o
n
s.
,
P
ro
p
er
ti
es

o
f
a
So
lu
ti
o
n
,
Ty
p
es

o
f
So
lu
ti
o
n
s,
C
o
n
ce
n
tr
at
io
n
o
f
so
lu
ti
o
n
,

Ex
p
re
ss
in
g
C
o
n
ce
n
tr
at
io
n
o
f
So
lu
ti
o
n
s,
Su
sp
en

si
o
n
,P
ro
p
er
ti
es

o
f
a
Su
sp
en

si
o
n
,C
o
llo
id
al
So
lu
ti
o
n
,

P
ro
p
er
ti
e
s
o
f
a
C
o
llo
id
,
C
o
m
m
o
n

ex
am

p
le
s
o
f
co
llo
id
s,

M
ix
tu
re
s,

M
et
h
o
d
s
o
f
se
p
ar
at
io
n
–

h
an
d
p
ic
ki
n
g,
Th
re
sh
in
g,
W
in
n
o
w
in
g,
Se
d
im

en
ta
ti
o
n
,D

ec
an
ta
ti
o
n
,S
ie
vi
n
g,

Fi
lt
ra
ti
o
n
,S
u
b
lim

at
io
n
,

C
h
ro
m
at
o
gr
ap
h
y,
D
is
ti
lla
ti
o
n
an
d
fr
ac
ti
o
n
al
d
is
ti
lla
ti
o
n
,
Ev
ap
o
ra
ti
o
n
,
C
o
n
d
en

sa
ti
o
n
,
U
se

o
f
m
o
re

th
an

o
n
e
m
et
h
o
d
o
f
se
p
ar
at
io
n
,
Sa
tu
ra
te
d
an
d
u
n
sa
tu
ra
te
d
so
lu
ti
o
n
s,
Se
p
ar
at
io
n
o
f
im

m
is
ci
b
le

liq
u
id
s,
Ty
p
es

o
f
P
u
re

Su
b
st
an
ce
s
–
El
em

en
ts
an
d
C
o
m
p
o
u
n
d
s.

1
7
.A

T
O
M
S
A
N
D
M
O
LE
C
U
LE
S

La
w
s
o
f
C
h
em

ic
al

C
o
m
b
in
at
io
n
-

La
w

o
f
C
o
n
se
rv
at
io
n
O
f
M
as
s,
La
w

o
f
C
o
n
st
an
t
P
ro
p
o
rt
io
n
s,

A
to
m
,
Sy
m
b
o
ls
o
f

A
to
m
s
o
f
D
if
fe
re
n
t
El
em

en
ts
,
A
to
m
ic
M
as
s,

A
to
m
ic
it
y,

V
al
en

cy
,
M
o
le
cu
le
,

M
o
le
cu
le
s
O
f
El
em

en
ts
,M

o
le
cu
le
s
O
f
C
o
m
p
o
u
n
d
s,
Io
n
–
C
at
io
n
&
A
n
io
n
,P
o
ly
at
o
m
ic
io
n
s,
N
am

es

an
d
sy
m
b
o
ls
o
f
io
n
s,
Fo
rm

at
io
n
o
fi
o
n
s,
W
ri
ti
n
g
C
h
em

ic
al
Fo
rm

u
la
e
,M

o
le
cu
la
r
M
as
s,
M
o
la
r
m
as
s,

Fo
rm

u
la

U
n
it
M
as
s,

St
ru
ct
u
re

o
f
T
h
e
A
to
m
,
Su
b
at
o
m
ic

p
ar
ti
cl
es
,
C
h
ar
ge
d
P
ar
ti
cl
e
s
in

M
at
te
r,

Th
o
m
so
n
’s
M
o
d
el
o
f
an

A
to
m
,R
u
th
er
fo
rd
’s
M
o
d
el
o
f
an

A
to
m
,
B
o
h
r’
s
M
o
d
el
o
f
an

A
to
m
,B
o
h
r-



5
9

So
m
m
er
fe
ld

m
o
d
el
o
f
an

at
o
m
,
N
eu

tr
o
n
s,
D
is
tr
ib
u
ti
o
n
o
f
el
ec
tr
o
n
s
in
to

d
if
fe
re
n
t
O
rb
it
s,
A
to
m
ic

N
u
m
b
er

an
d
M
as
s
N
u
m
b
er
,
Is
o
to
p
es
,
Is
o
b
ar
s,

A
to
m
ic

lin
e
sp
ec
tr
a,

P
la
n
ck
’s

q
u
an
tu
m

th
eo

ry
,

Q
u
an
tu
m

n
u
m
b
er
s,
Sh
ap
es

o
f
o
rb
it
al
s,
El
e
ct
ro
n
ic
C
o
n
fi
gu
ra
ti
o
n
,P
au
li
Ex
cl
u
si
o
n
P
ri
n
ci
p
le
,A

u
fb
au

p
ri
n
ci
p
le
,H

u
n
d
’s
R
u
le
.

1
8
.C

LA
SS
IF
IC
A
TI
O
N
O
F
EL
EM

EN
T
S-
T
H
E
P
ER

IO
D
IC

TA
B
LE

D
o
b
er
e
in
er
’s

la
w

o
f
Tr
ia
d
s,

N
ew

la
n
d
s’

la
w

o
f
O
ct
av
es
,
M
en

d
el
ee
v’
s
P
er
io
d
ic

Ta
b
le
,
M
o
d
er
n

P
er
io
d
ic
Ta
b
le
,
P
er
io
d
ic
p
ro
p
er
ti
es

o
f
th
e
el
em

e
n
ts

an
d
th
e
ir
gr
ad
at
io
n
in

th
e
m
o
d
er
n
p
er
io
d
ic

ta
b
le
.

1
9
.C

H
EM

IC
A
L
B
O
N
D
IN
G

Le
w
is
d
o
t
st
ru
ct
u
re
s,
C
o
va
le
n
cy
,E
le
ct
ro
n
ic
th
eo

ry
o
f
va
le
n
ce

b
y
Le
w
is
an
d
K
o
ss
e
l,
O
ct
et

ru
le
,I
o
n
ic

an
d
C
o
va
le
n
t
b
o
n
d
s,
Io
n
ic
an
d
C
o
va
le
n
t
co
m
p
o
u
n
d
s,
B
o
n
d
le
n
gt
h
s
an
d
B
o
n
d
e
n
er
gi
es

o
f
co
va
le
n
t

b
o
n
d
s,
V
al
e
n
ce

sh
e
ll
el
ec
tr
o
n
p
ai
r
re
p
u
ls
io
n
th
eo

ry
,V

al
e
n
ce

b
o
n
d
th
eo

ry
,H

yb
ri
d
is
at
io
n
.

2
0
.M

ET
A
LS

A
N
D
N
O
N
M
ET
A
LS

P
h
ys
ic
al

P
ro
p
er
ti
es

o
f
M
et
al
s
an
d
N
o
n
-m

et
al
s,
C
h
em

ic
al

P
ro
p
er
ti
es

o
f
M
et
al
s
an
d
N
o
n
-m

et
al
s,

U
se
s
o
f
M
et
al
s
an
d
N
o
n
-m

et
al
s,
Ex
am

p
le
s
o
f
m
et
al
s
an
d
n
o
n
-m

et
al
s,
R
ea
ct
iv
it
y
o
rd
er

o
f
m
et
al
s.

2
1
.S
Y
N
T
H
ET
IC

FI
B
R
ES

A
N
D
P
LA

ST
IC
S

N
at
u
ra
l
an
d
Sy
n
th
et
ic

b
re
s,
P
re
p
ar
at
io
n
an
d
u
se
s,
Ty
p
es

o
f
Sy
n
th
et
ic
Fi
b
re
s,
C
h
ar
ac
te
ri
st
ic
s
o
f

Sy
n
th
et
ic

Fi
b
re
s,

P
la
st
ic
s
as

M
at
e
ri
al
s
o
f
C
h
o
ic
e,

Ty
p
es

o
f
p
la
st
ic
s,

P
la
st
ic
s
an
d
en

vi
ro
n
m
en

t,

B
io
d
eg
ra
d
ab
le
–
N
o
n
b
io
d
eg
ra
d
ab
le
m
at
e
ri
al
s.

2
2
.C

O
A
L
A
N
D
P
ET
R
O
LE
U
M

Ex
h
au
st
ib
le
an
d
in
ex
h
au
st
ib
le
R
es
o
u
rc
es
,F
u
el
s
–
Ty
p
es
,C
o
al
,S
to
ry
o
f
C
o
al
,U

se
s
o
f
C
o
al
an
d
C
o
al

p
ro
d
u
ct
s,
R
e

n
in
g
o
f
p
et
ro
le
u
m
,P
et
ro
ch
em

ic
al
p
ro
d
u
ct
s
in
va
ri
o
u
s
se
ct
o
rs
,V

ar
io
u
s
C
o
n
st
it
u
e
n
ts

o
f
P
et
ro
le
u
m

an
d
th
e
ir
U
se
s,
Fo
rm

at
io
n
o
f
co
al

an
d
p
et
ro
le
u
m
,
N
at
u
ra
l
G
as
,
M
is
u
se

o
f
En

e
rg
y

re
so
u
rc
es

an
d
C
o
n
se
q
u
en

ce
s.

2
3
.C

O
M
B
U
ST
IO
N
FU

EL
S
A
N
D
FL
A
M
E

C
o
m
b
u
st
io
n
,
Ty
p
es

o
f
C
o
m
b
u
st
io
n
,
Ig
n
it
io
n
te
m
p
er
at
u
re
,
In
fl
am

m
ab
le

su
b
st
an
ce
s,
Fl
am

e,
Fu
el

Ef
fi
ci
e
n
cy
,
B
u
rn
in
g
o
f
Fu
el
s
Le
ad
s
to

H
ar
m
fu
l
P
ro
d
u
ct
s,
Fi
re

co
n
tr
o
l,
St
ru
ct
u
re

o
f

am

e
–
co
lo
rs

zo
n
es

–
In
te
n
si
ti
es
.

2
4
.A

IR A
tm

o
sp
h
er
e,

C
o
m
p
o
n
en

ts
o
f
ai
r,
A
va
ila
b
ili
ty

o
f
o
xy
ge
n
to

p
la
n
ts

an
d
an
im

al
s,
R
e
p
la
ce
m
en

t
o
f

O
xy
ge
n
in
th
e
A
tm

o
sp
h
er
e.

2
5
.A

C
ID
S,
B
A
SE
S
A
N
D
SA

LT
S

N
at
u
ra
l
ac
id
-b
as
e

in
d
ic
at
o
rs
,
Sy
n
th
et
ic

ac
id
-b
as
e

In
d
ic
at
o
rs
,
O
lf
ac
to
ry

in
d
ic
at
o
rs
,
U
n
iv
er
sa
l

In
d
ic
at
o
r,
C
h
em

ic
al

p
ro
p
er
ti
es

o
f
A
ci
d
s
an
d
B
as
e
s,

R
e
ac
ti
o
n
o
f
A
ci
d
s
an
d
b
as
es

w
it
h
M
et
al
s,

R
e
ac
ti
o
n
o
f
A
ci
d
s
w
it
h
ca
rb
o
n
at
e
s
an
d
m
et
al

h
yd
ro
ge
n
C
ar
b
o
n
at
e
s,

N
eu

tr
al
iz
at
io
n
re
ac
ti
o
n
,

R
e
ac
ti
o
n
o
f
A
ci
d
s
w
it
h
m
et
al
o
xi
d
e
s,
R
e
ac
ti
o
n
o
f
b
as
e
w
it
h
n
o
n
-m

et
al
o
xi
d
e,
P
ro
d
u
ct
io
n
o
f
H
+i
o
n
s

an
d
O
H
-
io
n
s,
El
e
ct
ri
ca
lc
o
n
d
u
ct
iv
it
y
o
f
A
ci
d
s
an
d
B
as
es
,P
ro
p
er
ti
es

o
f
B
as
e
s,

D
ilu
ti
o
n
,S
tr
en

gt
h
o
f

ac
id

o
r
b
as
e
,
p
H
sc
al
e,

Im
p
o
rt
an
ce

o
f
p
H
in

ev
er
yd
ay

lif
e
,
Se
lf
d
ef
en

se
b
y
an
im

al
s
an
d
p
la
n
ts

th
ro
u
gh

ch
em

ic
al
w
ar
fa
re
,
Fa
m
ily

o
f
sa
lt
s,
p
H
o
f
Sa
lt
s,
C
h
em

ic
al
s
fr
o
m

co
m
m
o
n
sa
lt
,
Im

p
o
rt
an
t



6
0

p
ro
d
u
ct
fr
o
m

ch
lo
r-
al
ka
li
p
ro
ce
ss
an
d
th
ei
r
u
se
s,
W
at
er

o
f
cr
ys
ta
lli
za
ti
o
n
,C
o
m
m
o
n
sa
lt
,B
le
ac
h
in
g

P
o
w
d
e
r,
B
ak
in
g
so
d
a,
W
as
h
in
g
so
d
a,
P
la
st
e
r
o
f
p
ar
is
,G

yp
su
m
,a
n
d
th
ei
r
u
se
s.

M
e
th
o
d
o
lo
gy

(3
M
ar
ks
)

 
D
ef
in
it
io
n
,N

at
u
re
,S
tr
u
ct
u
re

an
d
H
is
to
ry

o
f
Sc
ie
n
ce

 
A
im

s,
V
al
u
es
,I
n
st
ru
ct
io
n
al
O
b
je
ct
iv
es

o
f
te
ac
h
in
g
Sc
ie
n
ce

an
d
A
ca
d
em

ic
St
an
d
ar
d
s
in
Sc
ie
n
ce

 
M
et
h
o
d
s
o
f
Te
ac
h
in
g
Sc
ie
n
ce

 
Te
ac
h
in
g
Le
ar
n
in
g
M
at
e
ri
al
in
Te
ac
h
in
g
o
f
Sc
ie
n
ce

-
TL
M

in
Sc
ie
n
ce

–
U
se

o
f
IC
T.

 
In
st
ru
ct
io
n
al
P
la
n
n
in
g

 
Sc
ie
n
ce

La
b
o
ra
to
ry

 
Sc
ie
n
ce

Te
ac
h
e
r
-
C
h
an
gi
n
g
R
o
le
s

 
Sc
ie
n
ce

C
u
rr
ic
u
lu
m

an
d
it
s
tr
an
sa
ct
io
n
,N

C
F-
20
0
5
,S
C
F-
2
0
1
1

 
Sc
ie
n
ce

Te
xt
b
o
o
ks
.

 
Ev
al
u
at
io
n
-
C
C
E
-
Fo
rm

at
iv
e
A
ss
e
ss
m
en

t,
Su
m
m
at
iv
e
A
ss
e
ss
m
en

t
-
D
es
ig
n
in
g
an
d

A
d
m
in
is
tr
at
io
n
A
n
al
ys
is
o
f
Sc
h
o
la
st
ic
A
ch
ie
ve
m
en

t
Te
st
(S
A
T)



6
1

D
.1
.3
B
IO
LO

G
IC
A
L
SC
IE
N
C
E

(1
5
M
ar
ks
)

C
o
n
te
n
t
(1
2
M
ar
ks
)

1
.L
IV
IN
G
W
O
R
LD

Li
vi
n
g
an
d
N
o
n
liv
in
g
th
in
gs
,
C
h
ar
ac
te
ri
st
ic
s
o
f
liv
in
g
o
rg
an
is
m
s,
D
if
fe
re
n
t
ty
p
es

o
f
h
ab
it
at

an
d

ad
ap
ta
ti
o
n
,
Sk
el
et
al
p
ar
ts
–
B
o
n
es
,
Jo
in
ts
,
C
ar
ti
la
ge
;
m
u
sc
le
s,
M
o
ve
m
en

ts
in

an
im

al
s,
C
e
ll
–
Th
e

b
as
ic
u
n
it
o
f
lif
e,

Ty
p
es

o
f
ce
lls
,
C
e
ll
st
ru
ct
u
re

an
d
fu
n
ct
io
n
,
C
el
l
d
iv
is
io
n
,
A
n
im

al
Ti
ss
u
es
,
P
la
n
t

ti
ss
u
es
,
In
tr
o
d
u
ct
io
n
to

m
ic
ro
o
rg
an
is
m
s,
U
se
fu
l
M
ic
ro
o
rg
an
is
m
s,
H
ar
m
fu
l
m
ic
ro
o
rg
an
is
m
,
Fo
o
d

p
re
se
rv
at
io
n
,
A
gr
ic
u
lt
u
ra
l
P
ra
ct
ic
es
,
Im

p
ro
ve
m
en

t
in

cr
o
p
yi
el
d
s,

St
o
ra
ge

o
f
fo
o
d
,
Fo
o
d
fr
o
m

A
n
im

al
s
-
A
n
im

al
H
u
sb
an
d
ry

2
.L
IF
E
P
R
O
C
ES
SE
S

O
u
r
fo
o
d
,
C
o
m
p
o
n
en

ts
o
f
fo
o
d
,
B
al
an
ce
d
d
ie
t,
M
al
n
u
tr
it
io
n
,
D
ef
ic
ie
n
cy

d
is
e
as
e
s,
P
la
n
ts

–
Ty
p
es
,

P
la
n
t
p
ar
ts
–
fu
n
ct
io
n
s,
Ty
p
es

o
fn

u
tr
it
io
n
,N

u
tr
it
io
n
in
p
la
n
ts
–
A
u
to
tr
o
p
h
ic
,P
ar
as
it
ic
,s
ap
ro
p
h
yt
ic
,

In
se
ct
iv
o
ro
u
s;

N
u
tr
it
io
n
in
an
im

al
s
-
D
if
fe
re
n
t
w
ay
s
o
ft
ak
in
g
fo
o
d
,D

ig
es
ti
o
n
in
h
u
m
an
s,
D
ig
es
ti
o
n

in
gr
as
s
ea
ti
n
g
an
im

al
s,
fe
ed

in
g
an
d
d
ig
es
ti
o
n
in
am

o
eb

a;
C
e
llu
la
r
re
sp
ir
at
io
n
,T
yp
es

o
fr
e
sp
ir
at
io
n
,

R
e
sp
ir
at
io
n
in

p
la
n
ts
,
R
e
sp
ir
at
io
n
in

an
im

al
s,

R
es
p
ir
at
io
n
ve
rs
u
s
co
m
b
u
st
io
n
,
P
h
o
to
sy
n
th
e
si
s

ve
rs
u
s
R
es
p
ir
at
io
n
,
C
ir
cu
la
to
ry

sy
st
em

-
H
u
m
an

C
ir
cu
la
to
ry

sy
st
em

,
Ev
o
lu
ti
o
n
o
f
th
e
tr
an
sp
o
rt

sy
st
em

in
an
im

al
s,
Tr
an
sp
o
rt
at
io
n
in

p
la
n
ts
;
Ex
cr
et
io
n
-
Ex
cr
e
ti
o
n
in

H
u
m
an

B
e
in
gs
,
Ex
cr
e
ti
o
n
in

o
th
er

o
rg
an
is
m
s,

Ex
cr
et
io
n

an
d

re
le
as
e

o
f
su
b
st
an
ce
s

in
p
la
n
ts
,
Ex
cr
et
io
n

V
s
Se
cr
e
ti
o
n
;

C
o
o
rd
in
at
io
n
in

an
im

al
s-

N
er
vo
u
s
an
d
En

d
o
cr
in
e
sy
st
em

s,
C
o
n
tr
o
l
m
ec
h
an
is
m

in
p
la
n
ts

–
P
la
n
t

h
o
rm

o
n
es
,t
ro
p
ic
an
d
n
as
ti
c
m
o
ve
m
en

ts
,M

o
d
es

o
fr
ep

ro
d
u
ct
io
n
–
se
xu
al
,a
se
xu
al
an
d
ve
ge
ta
ti
ve
;

Se
xu
al

re
p
ro
d
u
ct
io
n
in

p
la
n
ts
,
Se
ed

d
is
p
er
sa
l,
Se
xu
al

an
d
A
se
xu
al

R
e
p
ro
d
u
ct
io
n
in

A
n
im

al
s,

M
et
am

o
rp
h
o
si
s,
R
e
p
ro
d
u
ct
io
n
in

a
p
la
ce
n
ta
lm

am
m
al
–
M
an
,R

e
p
ro
d
u
ct
iv
e
h
ea
lt
h
,
B
ir
th

co
n
tr
o
l

m
et
h
o
d
s,

Fi
gh
ti
n
g
ag
ai
n
st

so
ci
al

ill
s,

A
d
o
le
sc
en

ce
an
d
p
u
b
er
ty

–
ch
an
ge
s,

ro
le

o
f
h
o
rm

o
n
es
,

R
e
p
ro
d
u
ct
iv
e
p
h
as
e
,
V
ar
ia
ti
o
n
s,

M
en

d
el
’s

ex
p
er
im

en
ts

o
n
in
h
er
it
an
ce
,
Se
x
d
et
er
m
in
at
io
n
in

h
u
m
an

b
e
in
gs
,E
vo
lu
ti
o
n
–
La
m
ar
ck
is
m
,D

ar
w
in
is
m
,E
vi
d
en

ce
s
o
f
ev
o
lu
ti
o
n
,H

u
m
an

e
vo
lu
ti
o
n

3
.
O
U
R
EN

V
IR
O
N
M
EN

T
O
u
r
En

vi
ro
n
m
en

t
-
Fo
o
d
ch
ai
n
,
Fo
o
d
w
e
b
,
Ec
o
lo
gi
ca
l
p
yr
am

id
s,
Ef
fe
ct
s
o
f
h
u
m
an

ac
ti
vi
ti
es

o
n

ec
o
sy
st
em

s,
St
ep

s
to
w
ar
d
s
p
re
ve
n
ti
o
n
;
N
at
u
ra
l
re
so
u
rc
e
s
-
R
en

ew
ab
le

an
d

n
o
n
-r
e
n
e
w
ab
le

re
so
u
rc
es
,
co
n
se
rv
at
io
n
;
B
io

d
iv
er
si
ty

-
Fo
re
st
s,

Fl
o
ra
,
fa
u
n
a,

in
te
rr
el
at
io
n

o
f
o
rg
an
is
m
s,

A
d
va
n
ta
ge
s
o
f
fo
re
st
s,
D
ef
o
re
st
at
io
n
-
ef
fe
ct
s,
C
o
n
se
rv
at
io
n
o
f
fo
re
st

an
d
w
ild
lif
e
–
P
ro
te
ct
in
g

ar
ea
s,
en
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