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n
 
P
.
 
L
a
p
a
c
z
,
 
R
e
s
u
r
r
e
c
t
i
o
n
,
 
G
.
B
.

M
a
e
 
R
o
s
e
 
L
a
P
o
i
n
t
e
,
 
S
t
.
 
J
o
h
n
 
H
i
g
h
,
 
L
.
 
C
h
u
t
e

R
o
s
e
m
a
r
i
e
 
L
a
u
e
r
,
 
H
o
r
t
o
n
v
i
l
l
e

K
a
t
h
l
e
e
n
 
L
e
B
r
e
c
k
,
 
O
c
o
n
t
o

R
o
b
e
r
t
 
L
e
e
,
 
N
e
e
n
a
h

D
o
n
 
L
e
i
b
e
l
t
,
 
G
r
e
e
n
 
B
a
y

P
h
i
l
l
i
p
 
e
w
i
c
k
i
,
 
G
i
l
l
e
t
t

H
a
r
o
l
d
 
L
i
n
d
h
o
r
s
t
,
 
S
t
.
 
M
a
r
t
i
n
 
L
u
t
h
.
,
 
C
l
i
n
t
.

E
d
w
a
r
d
 
L
i
n
n
,
 
A
p
p
l
e
t
o
n

J
o
h
n
 
L
i
t
t
l
e
,
 
W
i
n
n
e
c
o
n
n
e

D
e
n
n
i
s
 
L
o
r
d
,
 
L
i
t
t
l
e
 
W
o
l
f

E
l
l
e
n
 
L
o
t
z
,
 
W
.
 
D
e
P
e
r
e

J
e
a
n
 
L
u
c
i
e
r
,
 
A
s
h
w
a
u
b
e
n
o
n

J
u
d
y
 
L
u
e
d
t
k
e
,
 
S
t
.
 
R
o
s
e
,
 
C
l
i
n
t
o
n
v
i
l
l
e

R
o
y
 
L
u
k
e
s
,
 
G
i
b
r
a
l
t
a
r

S
r
.
 
A
n
n
a
 
M
a
a
r
,
 
S
t
.
 
P
h
i
l
i
p
s
,
 
G
.
 
B
.

J
a
m
e
s
 
M
a
k
i
,
 
S
t
u
r
g
e
o
n
 
B
a
y

D
o
r
i
s
 
M
a
l
c
h
e
s
k
i
,
 
H
o
w
a
r
d
-
S
u
a
m
i
c
o

D
o
n
a
l
d
 
M
a
r
s
h
,
 
B
o
n
d
u
e
l

J
o
y
c
e
 
M
a
t
e
j
u
,
 
A
l
g
o
m
a

M
a
r
y
 
M
a
t
h
i
s
,
 
D
e
n
m
a
r
k

M
a
r
g
a
r
e
t
 
M
c
C
a
m
b
r
i
d
g
e
,
 
W
h
i
t
e
 
L
a
k
e

J
u
d
y
 
M
c
G
o
w
n
,
 
G
r
e
e
n
 
B
a
y

K
a
t
h
l
e
e
n
 
M
c
M
a
h
o
n
,
 
G
r
e
e
n
 
B
a
y

M
a
r
g
a
r
e
t
 
M
c
M
a
h
o
n
,
 
L
i
t
t
l
e
 
C
h
u
t
e

R
i
c
k
 
M
e
n
a
r
d
,
 
L
i
t
t
l
e
 
C
h
u
t
e

P
r
i
s
c
i
l
l
a
 
M
e
r
e
n
e
s
s
,
 
W
r
i
g
h
t
s
t
o
w
n

R
o
b
e
r
t
 
M
e
y
e
r
,
 
N
e
e
n
a
h

R
i
c
h
a
r
d
 
M
i
n
t
e
n
,
 
W
.
 
D
e
P
e
r
e

D
a
v
i
d
 
M
i
s
k
u
l
i
n
,
 
G
o
o
d
m
a
n

W
e
n
d
e
l
l
 
M
i
t
c
h
e
l
l
,
 
G
r
e
e
n
 
B
a
y

S
h
a
r
o
n
 
M
o
o
r
e
,
 
P
u
l
a
s
k
i

G
l
o
r
i
a
 
M
o
r
g
a
n
,
 
L
i
n
s
m
e
i
e
r
,
 
G
.
B
.

L
y
l
e
 
N
a
h
l
e
y
,
 
G
r
e
e
n
 
B
a
y

A
r
n
o
l
d
 
N
e
u
z
i
l
,
 
S
h
i
o
c
t
o
n

J
i
m
 
N
u
t
h
a
l
s
,
 
L
o
u
r
d
e
s
,
 
O
s
h
k
o
s
h

D
o
r
o
t
h
y
 
O
'
B
r
i
e
n
,
 
W
a
u
s
a
u
k
e
e

M
i
l
d
r
e
d
 
O
'
C
o
n
n
e
l
l
,
 
G
r
e
e
n
 
B
a
y

D
o
n
 
O
l
s
e
n
,
 
S
h
a
w
a
n
o

N
e
i
l
 
O
l
s
e
n
,
 
P
u
l
a
s
k
i

J
e
a
n
 
M
a
r
i
e
 
O
'
M
a
l
l
e
y
,
 
G
r
e
e
n
 
B
a
y

T
e
r
r
y
 
O
t
t
o
,
 
S
t
.
 
J
o
h
n
 
L
u
t
h
.
,
 
S
u
r
i
n
g

C
a
r
l
 
P
a
q
u
e
t
,
 
D
e
n
m
a
r
k

E
d
 
P
a
t
s
c
h
k
e
,
 
M
e
n
a
s
h
a

A
r
t
h
u
r
 
P
a
u
l
s
o
n
,
 
O
c
o
n
t
o
 
F
a
l
l
s

D
a
v
i
d
 
P
a
u
l
u
s
,
 
N
e
e
n
a
h

G
e
o
r
g
e
 
P
e
d
e
r
s
o
n
,
 
S
o
u
t
h
e
r
n
 
D
o
o
r

A
n
n
a
M
a
y
 
P
e
t
e
r
s
,
 
F
l
o
r
e
n
c
e

C
o
n
n
i
e
 
P
e
t
e
r
s
e
n
,
 
S
t
.
 
M
a
r
t
i
n
 
L
u
t
h
.
,
 
C
l
i
n
t

P
a
u
l
 
P
l
a
n
t
i
c
o
,
 
G
r
e
e
n
 
B
a
y

G
e
n
e
 
P
l
o
e
t
z
,
 
K
a
u
k
a
u
n
a

V
i
r
g
i
n
i
a
 
P
o
m
u
s
l
,
 
W
h
i
t
e
 
L
a
k
e

W
i
l
l
a
r
d
 
P
o
u
p
o
r
e
,
 
L
i
t
t
l
e
 
C
h
u
t
e

M
a
r
i
e
 
P
r
o
c
h
a
s
k
a
,
 
L
e
n
a

C
h
r
i
s
t
i
n
e
 
P
r
o
c
t
o
r
,
 
W
a
u
s
a
u
k
e
e

R
o
s
e
m
a
r
i
e
 
R
a
f
a
t
h
,
 
C
l
i
n
t
o
n
v
i
l
l
e

M
a
r
k
 
R
e
d
d
e
l
,
 
S
t
.
 
M
a
r
t
i
n
 
L
u
t
h
.
,
 
C
l
i
n
t
.

J
a
c
k
 
R
i
c
k
a
b
y
,
 
H
o
r
t
o
n
v
i
l
l
e

W
i
l
l
i
a
m
 
R
o
b
e
r
t
s
,
 
S
t
u
r
g
e
o
n
 
B
a
y

G
o
r
d
o
n
 
R
o
h
l
o
f
f
,
 
O
s
h
k
o
s
h

G
l
a
d
y
s
 
R
o
l
a
n
d
,
 
L
i
t
t
l
e
 
W
o
l
f

B
e
n
 
R
o
l
o
f
f
,
 
H
o
w
a
r
d
-
S
u
a
m
i
c
o

J
a
c
k
 
R
o
s
e
n
t
h
a
l
,
 
L
o
u
r
d
e
s
,
 
O
s
h
k
o
s
h

K
a
t
h
r
y
n
 
R
o
w
e
,
 
A
p
p
l
e
t
o
n

R
o
g
e
r
 
R
o
z
n
o
w
s
k
i
,
 
S
o
u
t
h
e
r
n
 
D
o
o
r

M
a
r
y
 
M
a
r
g
a
r
e
t
 
S
a
u
e
r
,
 
M
e
n
a
s
h
a

E
l
m
e
r
 
S
c
h
a
b
o
,
 
N
i
a
g
a
r
a

E
d
w
i
n
 
S
c
h
a
e
f
e
r
,
 
K
a
u
k
a
u
n
a

W
i
l
l
i
a
m
 
S
c
h
a
f
f
,
 
S
t
.
 
J
o
s
e
p
h
,
 
A
p
p
l
e
t
o
n

A
r
t
h
u
r
 
S
c
h
e
l
k
,
.
 
S
u
r
i
n
g

G
r
e
g
 
S
c
h
m
i
t
t
,
 
C
a
t
h
e
d
r
a
l
,
 
G
.
B
.

L
a
r
r
y
 
S
c
h
n
e
i
d
e
r
,
 
D
e
P
e
r
e

R
o
n
 
S
c
h
r
e
i
e
r
,
 
O
m
r
o

A
l
l
a
n
 
S
c
h
u
h
,
 
P
u
l
a
s
k
i

J
a
n
e
t
 
S
e
r
r
a
h
n
,
 
S
e
v
a
s
t
o
p
o
l

C
a
r
o
l
y
n
 
S
t
o
e
h
r
,
 
N
e
w
 
L
o
n
d
o
n

C
a
l
v
i
n
 
S
i
e
g
r
i
s
t
,
 
H
o
w
a
r
d
-
S
u
a
m
i
c
o

P
e
t
e
r
 
S
k
r
o
c
h
,
 
O
c
o
n
t
o
 
F
a
l
l
s

M
a
r
y
 
S
m
i
t
h
,
 
G
r
e
e
n
 
B
a
y

L
e
e
 
S
m
o
l
l
,
 
L
i
t
t
l
e
 
C
h
u
t
e

D
a
v
i
d
 
S
o
l
t
e
s
z
,
 
C
r
i
v
i
t
z

B
r
u
c
e
 
S
o
n
n
e
n
b
e
r
g
,
 
N
e
e
n
a
h

B
e
v
e
r
l
y
 
S
p
l
i
t
g
e
r
b
e
r
,
 
G
r
e
e
n
 
B
a
y

W
a
y
n
e
 
C
p
l
i
t
g
e
r
b
e
r
,
 
G
r
e
e
n
 
B
a
y

D
o
r
i
s
 
S
t
e
h
r
,
 
M
t
.
 
C
a
l
v
a
r
y
 
L
u
t
h
.
,
 
K
i
m
b
e
r
l
y

B
i
l
l
 
S
t
i
l
l
i
o
n
,
 
S
h
a
w
a
n
o

G
i
n
g
e
r
 
S
t
u
v
e
t
r
a
a
,
 
O
s
h
k
o
s
h

J
u
d
y
 
S
w
e
e
d
y
,
 
D
e
n
m
a
r
k

R
i
c
h
a
r
d
 
S
w
i
t
z
e
r
,
 
L
i
t
t
l
e
 
C
h
u
t
e

.
 
S
r
.
 
D
o
r
o
t
h
y
 
M
a
r
i
e
 
T
a
p
p
a
,
 
X
a
v
i
e
r
,
 
A
p
p
l
.

N
a
n
c
y
 
T
e
b
o
,
 
N
e
e
n
a
h

J
a
c
k
i
e
 
T
h
i
r
y
,
 
D
e
n
m
a
r
k

J
o
h
n
 
T
o
r
g
e
r
s
o
n
,
 
K
e
w
a
u
n
e
e

C
l
a
r
e
n
c
e
 
T
r
e
n
t
l
a
g
e
,
 
F
r
e
e
d
o
m

C
a
r
o
l
 
T
r
i
m
b
e
r
g
e
r
,
 
K
e
w
a
u
n
e
e

J
a
c
k
 
T
w
e
e
,
 
F
r
e
e
d
o
m

T
i
m
 
V
a
n
 
S
u
s
t
e
r
e
n
,
 
H
o
l
y
 
N
a
m
e
,
 
A
p
p
l
e
t
o
n

M
a
r
y
 
W
a
d
z
i
p
s
k
i
,
 
H
o
w
a
r
d
-
S
u
a
m
i
c
o

M
a
r
i
o
n
 
W
a
g
n
e
r
,
 
G
i
l
l
e
t
t

R
u
t
h
 
W
a
r
d
,
 
C
r
i
v
i
t
z

C
a
t
h
y
 
W
a
r
n
a
c
k
,
 
W
h
i
t
e
 
L
a
k
e

S
u
s
a
n
 
W
e
l
l
e
r
,
 
G
r
e
e
n
 
B
a
y

D
a
l
l
a
s
 
W
e
r
n
e
r
,
 
K
a
u
k
a
u
n
a

L
i
l
a
 
W
e
r
t
s
c
h
,
 
S
t
.
 
M
a
r
g
a
r
e
t
 
M
a
r
y
,
 
N
e
e
n
a
h

R
u
t
h
 
W
i
n
d
m
u
l
l
e
r
,
 
G
r
e
e
n
 
B
a
y

T
o
m
 
W
e
y
e
r
s
,
 
C
a
t
h
e
d
r
a
l
,
 
G
r
e
e
n
 
B
a
y

J
a
m
e
s
 
W
i
z
a
,
 
D
e
P
e
r
e

R
a
l
p
h
 
W
o
h
l
t
,
 
N
e
w
 
L
o
n
d
o
n

W
a
r
r
e
n
 
W
o
l
f
,
 
K
i
m
b
e
r
l
y

P
e
g
g
y
 
W
o
l
f
g
r
a
m
,
 
P
u
l
a
s
k
i



B
E

ST
 C

O
PY

 A
V

A
IL

A
B

L
E

D
I
R
E
C
T
I
O
N
S
 
F
O
R
 
U
S
I
N
G
 
T
H
I
S
 
G
U
I
D
E

T
h
i
s
 
g
u
i
d
e
 
c
o
n
t
a
i
n
s
 
a
 
s
e
r
i
e
s
 
o
f

e
p
i
s
o
d
e
s
 
(
m
i
n
i
-
l
e
s
s
o
n
 
p
l
a
n
s
)
,
 
e
a
c
h

c
o
n
t
a
i
n
i
n
g
 
a
 
n
u
m
b
e
r
 
o
f
 
s
u
g
g
e
s
t
e
d
 
i
n

a
n
d
 
o
u
t
 
o
f
 
c
l
a
s
s
 
l
e
a
r
n
i
n
g
 
a
c
t
i
v
i
t
i
e
s
.

T
h
e
 
e
p
i
s
o
d
e
s
 
a
r
e
 
b
u
i
l
t
 
a
r
o
u
n
d
 
1
2

m
a
j
o
r
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
c
o
n
c
e
p
t
s
 
t
h
a
t
 
f
o
r
m

a
 
f
r
a
m
e
w
o
r
k
 
f
o
r
 
e
a
c
h
 
g
r
a
d
e
 
o
r
 
s
u
b
j
e
c
t

a
r
e
a
,
 
a
s
 
w
e
l
l
 
a
s
 
f
o
r
 
t
h
e
 
e
n
t
i
r
e
 
K
-
1
2

p
r
o
g
r
a
m
.

F
u
r
t
h
e
r
,
 
e
a
c
h
 
e
p
i
s
o
d
e
 
o
f
f
e
r
s

s
u
b
j
e
c
t
 
a
r
e
a
 
i
n
t
e
g
r
a
t
i
o
n
,
 
m
u
l
t
i
-

d
i
s
c
i
p
l
i
n
a
r
y
 
a
c
t
i
v
i
t
i
e
s
,
 
w
h
e
r
e
 
a
p
p
l
i
-

c
a
b
l
e
,
 
b
o
t
h
 
c
o
g
n
i
t
i
v
e
 
a
n
d
 
a
f
f
e
c
t
i
v
e

b
e
h
a
v
i
o
r
a
l
 
o
b
j
e
c
t
i
v
e
s
 
a
n
d
 
s
u
g
g
e
s
t
e
d

r
e
f
e
r
e
n
c
e
 
a
n
d
 
r
e
s
o
u
r
c
e
 
m
a
t
e
r
i
a
l
s

u
s
e
f
u
l
 
t
o
 
t
h
e
 
t
e
a
c
h
e
r
 
a
n
d
 
s
t
u
d
e
n
t
s
.

1
.

T
h
i
s
 
I
-
C
-
E
 
g
u
i
d
e
 
i
s
 
s
u
p
p
l
e
m
e
n
t
a
r
y

i
n
 
d
e
s
i
g
n
-
-
i
t
 
i
s
 
n
o
t
 
a
 
c
o
m
p
l
e
t
e

c
o
u
r
s
e
 
o
f
 
s
t
u
d
y
,
 
n
o
r
 
i
s
 
i
t
s

a
r
r
a
n
g
e
m
e
n
t
 
s
e
q
u
e
n
t
i
a
l
.

Y
o
u
 
c
a
n

t
e
a
c
h
 
e
n
v
i
r
o
n
m
e
n
t
a
l
l
y
 
w
i
t
h
i
n
 
t
h
e

c
o
n
t
e
x
t
 
o
f
 
y
o
u
r
 
c
o
u
r
s
e
 
o
f
 
s
t
u
d
y

o
r
 
u
n
i
t
s
 
b
y
 
i
n
t
e
g
r
a
t
i
n
g
 
t
h
e
 
m
a
n
y

i
d
e
a
s
 
a
n
d
 
a
c
t
i
v
i
t
i
e
s
 
s
u
g
g
e
s
t
e
d
.

2
.

T
h
e
 
s
u
g
g
e
s
t
e
d
 
l
e
a
r
n
i
n
g
 
a
c
t
i
v
i
t
i
e
s

a
r
e
 
d
e
p
a
r
t
u
r
e
s
 
f
r
o
m
 
r
e
g
u
l
a
r
 
t
e
x
t

o
r
 
c
u
r
r
i
c
u
l
u
m
 
p
r
o
g
r
a
m
s
,
 
w
h
i
l
e

p
r
o
v
i
d
i
n
g
 
f
o
r
 
s
k
i
l
l
 
d
e
v
e
l
o
p
m
e
n
t
.

3
.

Y
o
u
 
d
e
c
i
d
e
 
w
h
e
n
 
a
n
y
 
c
o
n
c
e
p
t
s
,

o
b
j
e
c
t
i
v
e
s
,
 
a
c
t
i
v
i
t
i
e
s
 
a
n
d
 
r
e
-

s
o
u
r
c
e
s
 
c
a
n
 
c
o
n
v
e
n
i
e
n
t
l
y
 
b
e

i
n
c
l
u
d
e
d
 
i
n
 
y
o
u
r
 
u
n
i
t
.

4
.

A
l
l
 
e
p
i
s
o
d
e
s
 
c
a
n
 
b
e
 
a
d
a
p
t
e
d
,

m
o
d
i
f
i
e
d
,
 
o
r
 
e
x
p
a
n
d
e
d
 
t
h
e
r
e
b
y

p
r
o
v
i
d
i
n
g
 
g
r
e
a
t
 
f
l
e
x
i
b
i
l
i
t
y
 
f
o
r

a
n
y
 
t
e
a
c
h
i
n
g
 
s
i
t
u
a
t
i
o
n
.

5
.

W
h
i
l
e
 
e
a
c
h
 
g
r
a
d
e
 
l
e
v
e
l
 
o
r
 
s
u
b
j
e
c
t

a
r
e
a
 
h
a
s
 
i
t
s
 
o
w
n
 
t
o
p
i
c
 
o
r
 
u
n
i
t

e
m
p
h
a
s
i
s
,
 
i
n
t
e
r
-
g
r
a
d
e
 
c
o
o
r
d
i
n
a
t
i
o
n

o
r
 
s
u
b
j
e
c
t
 
a
r
e
a
 
a
r
t
i
c
u
l
a
t
i
o
n
 
t
o

a
v
o
i
d
 
d
u
p
l
i
c
a
t
i
o
n
 
a
n
d
 
o
v
J
I
7
.
1
7
1
3
 
i
s

h
i
g
h
l
y
 
r
e
c
o
m
m
e
n
d
e
d
 
f
o
r
 
a
n
y
 
s
c
h
o
o
l

o
r
 
d
i
s
t
r
i
c
t
 
s
e
e
k
i
n
g
 
e
f
f
e
c
t
i
v
e
 
i
m
-

p
l
e
m
e
n
t
a
t
i
o
n
.

T
h
i
s
 
t
o
t
a
l
 
K
-
1
2
 
e
n
v
i
r
o
n
m
e
n
t
a
l
 
e
d
u
c
a
-

t
i
o
n
 
s
e
r
i
e
s
 
i
s
 
t
h
e
 
p
r
o
d
u
c
t
 
o
f
 
2
3
5

c
l
a
s
s
r
o
o
m
 
t
e
a
c
h
e
r
s
 
f
r
o
m
 
N
o
r
t
h
e
a
s
t
e
r
n

W
i
s
c
o
n
s
i
n
.

T
h
e
y
 
c
r
e
a
t
e
d
,
 
u
s
e
d
,
 
r
e
v
i
s
e
d

a
n
d
 
e
d
i
t
e
d
 
t
h
e
s
e
 
g
u
i
d
e
s
 
o
v
e
r
 
a
 
p
e
r
i
o
d

o
f
 
f
o
u
r
 
y
e
a
r
s
.

T
o
 
t
h
i
s
 
f
i
r
s
t
 
s
t
e
p
 
i
n

t
h
e
 
1
,
0
3
0
 
m
i
l
e
 
j
o
u
r
n
e
y
 
o
f
 
h
u
m
a
n
 
s
u
r
-

v
i
v
a
l
,
 
w
e
 
i
n
v
i
t
e
 
y
o
u
 
t
o
 
t
a
k
e
 
t
h
e
 
s
e
c
o
n
d

s
t
e
p
-
-
b
y
 
u
s
i
n
g
 
t
h
i
s
 
g
u
i
d
e
 
a
n
d
 
b
y
 
a
d
d
i
n
g

y
o
u
r
 
o
w
n
 
i
n
s
p
i
r
a
t
i
o
n
s
 
a
l
o
n
g
 
t
h
e
 
w
a
y
.
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-
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T
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V
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A
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O
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E
N
V
I
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O
N
M
E
N
T
A
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C
O
N
C
E
P
T
S

1
.

T
h
e
 
s
u
n
 
i
s
 
t
h
e
 
b
a
s
i
c
 
s
o
u
r
c
e

o
f
 
e
n
e
r
g
y
 
o
n
 
e
a
r
t
h
.

T
r
a
n
s
-

f
o
r
m
a
t
i
o
n
 
o
f
 
s
u
n
 
e
n
e
r
g
y
 
t
o

o
t
h
e
r
 
e
n
e
r
g
y
 
f
o
r
m
s
 
(
o
f
t
e
n

b
e
g
u
n
 
b
y
 
p
l
a
n
t
 
p
h
o
t
o
s
y
n
t
h
e
s
i
s
)

p
r
o
v
i
d
e
s
 
f
o
o
d
,
 
f
u
e
l
 
a
n
d
 
p
o
w
e
r
_

f
o
r
 
l
i
f
e
 
s
y
s
t
e
m
s
 
a
n
d
 
m
a
c
h
i
n
e
s
.

2
.

A
l
l
 
l
i
v
i
n
g
 
o
r
g
a
n
i
s
m
s
 
i
n
t
e
r
a
c
t

a
m
o
n
g
 
t
h
e
m
s
e
l
v
e
s
 
a
n
d
 
t
h
e
i
r

e
n
v
i
r
o
n
m
e
n
t
,
 
f
o
r
m
i
n
g
 
a
n
 
i
n
-

t
r
i
c
a
t
e
 
u
n
i
t
 
c
a
l
l
e
d
 
a
n

e
c
o
s
y
s
t
e
m
.

3
.

E
n
v
i
r
o
n
m
e
n
t
a
l
 
f
a
c
t
o
r
s
 
a
r
e

l
i
m
i
t
i
n
g
 
o
n
 
t
h
e
 
n
u
m
b
e
r
s
 
o
f

o
r
g
a
n
i
s
m
s
 
l
i
v
i
n
g
 
w
i
t
h
i
n
 
t
h
e
i
r

i
n
f
l
u
e
n
c
e
.

T
h
u
s
,
 
e
a
c
h
 
e
c
o
-

s
y
s
t
e
m
 
h
a
s
 
a
 
c
a
r
r
y
i
n
g

c
a
p
a
c
i
t
y
.

4
A
n
 
a
d
e
q
u
a
t
e
 
s
u
p
p
l
y
 
o
f
 
c
l
e
a
n

w
a
t
e
r
 
i
s
 
e
s
s
e
n
t
i
a
l
 
t
o
 
l
i
f
e
.

5
.

A
n
 
a
d
e
q
u
a
t
e
 
s
u
p
p
l
y
 
o
f
 
c
l
e
a
n

a
i
r
 
i
s
 
e
s
s
e
n
t
i
a
l
 
f
o
r
 
l
i
f
e
.

6
T
h
e
 
d
i
s
t
r
i
b
u
t
i
o
n
 
o
f
 
n
a
t
u
r
a
l

r
e
s
o
u
r
c
e
s
 
a
n
d
 
t
h
e
 
i
n
t
e
r
a
c
-

t
i
o
n
 
o
f
 
p
h
y
s
i
c
a
l
 
e
n
v
i
r
o
n
-

m
e
n
t
a
l
 
f
a
c
t
o
r
s
 
g
r
e
a
t
l
y

a
f
f
e
c
t
 
t
h
e
 
q
u
a
l
i
t
y
 
o
f
 
l
i
f
e
.

A
 
"
C
o
n
c
e
p
t
 
R
a
t
i
o
n
a
l
e
"
 
b
o
o
k
l
e
t
 
a
n
d
 
a

E
n
v
i
r
o
n
m
e
n
t
"
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
f
r
o
m
 
t
h
e

c
o
n
c
e
p
t
s
.

7
.

F
a
c
t
o
r
s
 
s
u
c
h
 
a
s
'
 
f
a
c
i
l
i
t
a
t
i
n
g

t
r
a
n
s
p
o
r
t
a
t
i
o
n
,
 
e
c
o
n
o
m
i
c

c
o
n
d
i
t
i
o
n
s
,
 
p
o
p
u
l
a
t
i
o
n

g
r
o
w
t
h
 
a
n
d
 
i
n
c
r
e
a
s
e
d
 
l
e
i
s
u
r
e

t
i
m
e
 
i
n
f
l
u
e
n
c
e
 
c
h
a
n
g
e
s
 
i
n

l
a
n
d
 
u
s
e
 
a
n
d
 
p
o
p
u
l
a
t
i
o
n

d
e
n
s
i
t
i
e
s
.

8
C
u
l
t
u
r
a
l
,
 
e
c
o
n
o
m
i
c
,
 
s
o
c
i
a
l
,

a
n
d
 
p
o
l
i
t
i
c
a
l
 
f
a
c
t
o
r
s
 
d
e
t
e
r
-

m
i
n
e
 
m
a
n
'
s
 
v
a
l
u
e
s
 
a
n
d

a
t
t
i
t
u
d
e
s
 
t
o
w
a
r
d
 
h
i
s
 
e
n
v
i
r
o
n
-

m
e
n
t
.

9
.

M
a
n
 
h
a
s
 
t
h
e
 
a
b
i
l
i
t
y
 
t
o

m
a
n
a
g
e
,
 
m
a
n
i
p
u
l
a
t
e
 
a
n
d

c
h
a
n
g
e
 
h
i
s
 
e
n
v
i
r
o
n
m
e
n
t
.

1
0
.

S
h
o
r
t
-
t
e
r
m
 
e
c
o
n
o
m
i
c
 
g
a
i
n
s

m
a
y
 
p
r
o
d
u
c
e
 
l
o
n
g
-
t
e
r
m

e
n
v
i
r
o
n
m
e
n
t
a
l
 
l
o
s
s
e
s
.

1
1
.

I
n
d
i
v
i
d
u
a
l
 
a
c
t
s
,
 
d
u
p
l
i
c
a
t
e
d

o
r
 
c
o
m
p
o
u
n
d
e
d
,
 
p
r
o
d
u
c
e
 
S
i
2
-

n
i
f
i
c
a
n
t
 
e
n
v
i
r
o
n
m
e
n
t
a
l

a
l
t
e
r
a
t
i
o
n
s
 
o
v
e
r
 
t
i
m
e
.

1
2
.

E
a
c
h
 
p
e
r
s
o
n
 
m
u
s
t
 
e
x
e
r
c
i
s
e

s
t
e
w
a
r
d
s
h
i
p
 
o
f
 
t
h
e
 
e
a
r
t
h

f
o
r
 
t
h
e
 
b
e
n
e
f
i
t
 
o
f
 
m
a
n
k
i
n
d
.

s
l
i
d
e
/
t
a
p
e
 
p
r
o
g
r
a
m
 
"
M
a
n
 
N
e
e
d
s
 
H
i
s

I
-
C
-
E
 
R
M
C
 
t
o
 
m
o
r
e
 
f
u
l
l
y
 
e
x
p
l
a
i
n
 
t
h
e
s
e
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E
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O
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A
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C
O
N
C
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P
T
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M
a
j
o
r

M
a
t
h
e
m
a
t
i
c
a
l

C
o
n
c
e
p
t

E
n
v
i
r
o
n
m
e
n
t
a
l

C
o
n
c
e
p
t

P
h
g
e

N
u
m
b
e
r

G
M
-
1

F
r
a
c
t
i
o
n
s

1
7

G
M
-
2

M
u
l
t
i
p
l
i
c
a
t
i
o
n
 
o
f
 
W
h
o
l
e
 
N
u
m
b
e
r
s

3
1
3

G
M
-
3

R
o
a
d
 
M
a
p
 
U
s
e
 
a
n
d
 
A
r
i
t
h
m
e
t
i
c
 
C
o
n
c
e
p
t
s

9
1
9

G
M
-
4

P
e
r
c
e
n
t
a
g
e

7
2
3

G
M
-
5

P
e
r
c
e
n
t
a
g
e
 
a
n
d
 
B
a
r
 
G
r
a
p
h
s

2
2
7

G
M
-
6

P
e
r
c
e
n
t
a
g
e
 
a
n
d
 
A
r
e
a

8
3
1

G
M
-
7

P
e
r
c
e
n
t
a
g
e
 
a
n
d
 
S
t
o
r
y
 
P
r
o
b
l
e
m
s

6
3
5

G
M
-
8

P
e
r
c
e
n
t
a
g
e
 
a
n
d
 
S
t
o
r
y

P
r
o
b
l
e
m
s

I
I

3
9

G
M
-
9

P
e
r
c
e
n
t
a
g
e
 
a
n
d
 
A
r
i
t
h
m
e
t
i
c
 
C
o
m
p
u
t
a
t
i
o
n

1
0

4
5

G
M
-
1
0
 
R
e
c
r
e
a
t
i
o
n
a
l
 
M
a
t
h
e
m
a
t
i
c
s

1
1

5
1

G
M
-
1
1
 
P
r
o
b
l
e
m
 
S
o
l
v
i
n
g

1
2

5
9

G
M
-
1
2
 
P
r
o
b
l
e
m
 
S
o
l
v
i
n
g
 
(
M
e
t
e
r
 
R
e
a
d
i
n
g
)

4
6
3

G
M
-
1
3
 
S
c
i
e
n
t
i
f
i
c
 
N
o
t
a
t
i
o
n
 
a
n
d
 
V
o
l
u
m
e

4
6
9

G
M
-
1
4
 
S
c
i
e
n
t
i
f
i
c
 
N
o
t
a
t
i
o
n
 
a
n
d
 
D
i
v
i
s
i
o
n

o
f
 
D
e
c
i
m
a
l
s

5
7
3

G
M
-
1
5
 
G
r
a
p
h
i
n
g
 
(
L
i
n
e
 
a
n
d
 
B
a
r
)

4
7
9

G
M
 
-
1
6
 
L
i
n
e
a
r
.
 
G
r
a
p
h
i
n
g
 
a
n
d
 
R
o
u
n
d
i
n
g
 
N
u
m
b
e
r
s

3
8
3



E
nvironm

ental:
B

E
ST

 C
O

PY
 A

V
A

IL
A

B
L

E
integrated w

ith:

C
O
N
C
E
P
T
 
N
O
.

1
 
-
 
E
n
e
r
g
y

S
U
B
J
E
C
T

O
R

IE
N

T
A

T
IO

N
E
n
e
r
g
y

G
e
n
e
r
a
l
 
M
a
t
h
 
(
C
r
o
s
s
 
R
e
f
:
 
H
o
m
e
 
E
c
.
)

T
O
P
I
C
I
U
N
I
T

G
M
-
I
 
F
r
a
c
t
i
o
n
s

B
E

H
A

V
IO

R
A

L O
B

JE
C

T
IV

E
S

,
0

C
ognitive:

A
n
a
l
y
z
e
 
t
h
e
 
s
t
a
t
e
m
e
n
t
,

T
h
e

a
s
u
n
'
s
 
e
n
e
r
g
y
 
p
r
o
v
i
d
e
s
 
f
o
o
d

r
t

f
o
r
 
m
a
n
,
"
 
b
y
 
s
t
u
d
y
 
o
f
 
a
 
c
o
m
m
o
n

r
e
c
i
p
e
.

M
a
k
e
 
c
a
l
c
u
l
a
t
i
o
n
s
 
t
o

i
n
c
r
e
a
s
e
 
a
 
s
i
m
p
l
e
 
r
e
c
i
p
e
 
t
o

p
r
o
v
i
d
e
 
s
u
f
f
i
c
i
e
n
t
 
s
e
r
v
i
n
g
s

f
o
r
 
a
 
g
i
v
e
n
 
n
u
m
b
e
r
 
u
s
i
n
g
 
f
r
a
c
t
i
o
n
s
.

wcl)

w0ccC
L

S
T
U
D
E
N
T
C
E
N
T
E
R
E
D
 
L
E
A
R
N
I
N
G
 
A
C
T
I
V
I
T
I
E
S

A
ffective:

B
e
 
s
y
m
p
a
t
h
e
t
i
c
 
t
o
w
a
r
d
 
t
h
e

p
r
o
b
l
e
m
s
 
o
f
 
o
t
h
e
r
 
r
e
g
i
o
n
s
 
o
f

t
h
e
 
c
o
u
n
t
r
y
 
b
e
c
a
u
s
e
 
o
f
 
h
i
s

u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
t
h
e
 
i
n
t
e
r
-

d
e
p
e
n
d
e
n
c
e
 
o
f
 
o
n
e
 
r
e
g
i
o
n

t
o
 
a
n
o
t
h
e
r
.

S
k
i
l
l
s
 
U
s
e
d
:

1
,

M
u
l
t
i
p
l
i
c
a
t
i
o
n
 
o
f
 
f
r
a
c
t
i
o
n
s

I
n
-
C
l
a
s
s
:

O
u
t
s
i
d
e
 
o
r
 
C
o
m
m
u
n
i
t
y
:

A
.

W
o
r
k
s
h
e
e
t
 
G
M
-
1
A
 
o
n
 
p
r
o
b
l
e
m
s

d
e
a
l
i
n
g
 
w
i
t
h
 
r
e
c
i
p
e
s
-
-

m
u
l
t
i
p
l
y
i
n
g
 
r
e
c
i
p
e
s
 
b
y

f
r
a
c
t
i
o
n
s
 
a
n
d
 
w
h
o
l
e
 
n
u
m
b
e
r
s
.

B
.

F
r
o
m
 
w
h
i
c
h
 
s
t
a
t
e
s
 
o
r
 
n
a
t
i
o
n
s

w
o
u
l
d
 
t
h
e
 
i
n
g
r
e
d
i
e
n
t
s
 
b
e
 
o
b
-

t
a
i
n
e
d
?

C
.

H
o
w
 
d
i
d
 
t
h
e
 
e
n
e
r
g
y
 
o
f
 
t
h
e
 
s
u
n

i
n
 
t
h
i
s
 
r
e
c
i
p
e
 
p
r
o
v
i
d
e
 
e
n
e
r
g
y

f
o
r
 
m
a
n
?

A
.

L
o
c
a
t
e
 
a
 
r
e
c
i
p
e
 
f
o
r
 
a
 
g
o
o
d

p
u
n
c
h
 
J
r
i
n
k
 
s
u
i
t
a
b
l
e
 
f
o
r
 
a

s
c
h
o
o
l
 
p
a
r
t
y
.

I
n
c
r
e
a
s
e
 
i
t

t
o
 
f
i
t
 
y
o
u
r
 
c
l
a
s
s
 
e
n
r
o
l
l
m
e
n
t
.

B
.

V
i
s
i
t
 
a
 
s
u
p
e
r
m
a
r
k
e
t
.

L
i
s
t

t
e
n
 
u
n
u
s
u
a
l
 
f
o
o
d
s
 
f
o
u
n
d

t
h
e
r
e
 
a
n
d
 
t
e
l
l
 
f
r
o
m
 
w
h
i
c
h

c
o
u
n
t
r
y
 
t
h
e
y
 
w
e
r
e
 
o
b
t
a
i
n
e
d
.

C
.

A
s
 
a
n
 
e
x
t
r
a
 
p
r
o
j
e
c
t
,
 
s
t
u
d
e
n
t
s

m
a
y
 
w
i
s
h
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

c
o
s
t
 
o
f
 
m
o
v
i
n
g
 
f
o
o
d
s
,
 
i
n

S
e
c
t
i
o
n
 
"
B
"
 
f
r
o
m
 
t
h
e
i
r
 
h
o
m
e

c
o
u
n
t
r
y
 
t
o
 
o
u
r
 
t
a
b
l
e
s
.

7
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S
U

G
G

E
S

T
E

D
 R

E
S

O
U

R
C

E
S

C
O

N
T
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U

E
D

 O
R

 A
D

D
E

D
 LE

A
R

N
IN

G
 A

C
T

IV
IT

IE
S

P
u
b
l
i
c
a
t
i
o
n
s
:

C
o
o
k
 
B
o
o
k
s

W
o
r
l
d
 
M
a
p
s

A
u
d
i
o
 
V
i
s
u
a
l
:

C
o
o
k
i
n
g
:

M
e
a
s
u
r
e
m
e
n
t
s
,
 
B
A
V
I
,

#
0
4
7
3
,
 
1
0
 
m
i
n
u
t
e
s
.

F
i
l
m
:

A
l
i
c
e
 
i
n
 
N
u
m
b
e
r
l
a
n
d
,
 
B
A
V
I
,

#
5
3
7
0
,
 
c
o
l
o
r
,
 
1
4
 
m
i
n
u
t
e
s
.

C
o
m
m
u
n
i
t
y
:

H
o
m
e
 
E
c
o
n
o
m
i
s
t
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1. Here is a recipe for chocolate chip oatmeal cookies.

1 c. shortening
3/4 c. brown sugar
3/4 c. white sugar

2 eggs

1 t. soda

1 t, salt

1 1/2 c. flour
1 t. hot water
1 c, nuts

1 package semi-sweet chocolate bits
2 c. oatmeal

1 t. vanilla

a. Double the recipe.
b. Triple the recipe.
c. Give one-half the recipe,
d. Give one-fourth the recipe.

9

2. This is a recipe for dumplings for stewed chicken.

3/4 c. sifted flour
2 1/2 t. baking powder

1/2 t. salt

1 egg

1/3 c. milk

a. Double the recipe.
b. Triple the recipe.

3. The following recipe for sauerbraten serves four.

2 lb. beef, chuck
1 c. vinegar
2 bay leaves
6 peppercorns
8 cloves

1/4 t. allspice

1/4 c. flour
3/4 t. salt

3 T. shortening
2 t. sugar

a. Give the recipe for serving two.
b. Give the recipe if you want to make just one serving.



BEST COPY AVAILABLE

ti

4. Mrs. Dobreske wanted to use a recipe she found in a book.
The book stated that the recipe served four. Here is the
recipe:

PAN-FRIED LIVER

3/4 lb. liver
3/8 c. flour

1/2 t. salt
1/8 t. pepper

3 T. shortening

a. She wants to make enough pan-fried liver to serve
twelve people. How much of each ingredient should
she use?

b. How much of each ingredient should she use to serve

eight people?

5. Yummy, yummy, good for the tummy!! This recipe for Yummy
Chocolate Squares from Better Homes and Gardens Junior Cook
Book, page 60, makes 36 generous size'ssquares:'

1 lb. marshmallows
1 c. broken walnuts
3 T. butter
1 c. crisp rice cereal

1/2 t. salt

1 t. vanilla
8 oz. semi-sweet chocolete

a, Cut the reipe in half.
b. Take one-fourth of the recipe.

......111. .



1 a Double Recine

2 c.

1 1/2 c.

1 1/2 c.

4

2 t.

2 t.

3 c.

2 t.

2 c.

2

4 c,

2 t.

Answers to GM-1A

shortening
brown sugar
white sugar
eggs

soda

salt

flour
hot water
nuts

pkg. semi-sweet choc. bits
oatmeal
vanilla

1. c. One-half Recipe

BEST COPY AVAILABLE

1._ b, Tri.plejlecipe

3 c.
2 1/4 c.

2 1/4 c.
6

1 T,

1 T.

4 1/2 c.
1 T.

3 c.

3

6 c.

1 T.

shortening
brown sugar
white sugar
eggs

soda
salt
flour
hot water
nuts

pkg. semi-sweet choc. bits
oatmeal (or 1 qt. 1 pt.)

vanilla

1. d. One-fourth Recipe

2.

1/2 c.

6 T.

6 T.

1

1/2 t.

1/2 t.

3/4 c.

1/2 t.

1/2 c.
1/2

1 c.

1/2 t.

a.

shortening
brown sugar
white sugar
egg

soda

salt
flour
hot water

nuts
pkg. semi-sweet choc. bits
oatmeal

vanilla

Double Re,..liat 2.

1/4 c.

3 T.

3 T.

1/2
1/4 t.

1/4 t.
6 T.

1/4 t.
1/4 c.
1/4

1/2 c.

1/4 t.

b.

1 1/2 c.

5 T. or
1 T 2 L.

1 t.

2

2/3 c.

sifted flour

baking powder
salt
eggs
milk

3. a. For Two

1/2 c,

1 lb.

1

3

4

1/8 t.

1/8 c. or
2 T.

3/8 t.

1 1/2 T. or
1 T. 1 1/2 t.

1 t.

vinegar
beef, chuck
bay leave
peppercorns
cloves
allspice

flour
salt

shortening
sugar

shortening
brown sugar
white sugar
egg

soda
salt

flour
hot water
nuts

pkg. semi-sweet choc. bits
oatmeal
vanilla

Triple Recipe

2 1/4 c, sifted flour
7 1/2 t. or
2 T. 1 1/2 t.baking powder
1 1/2 t. salt

3 eggs
1 c. milk

3. b. For One

1/4 c. or
4 T.

1/2 lb.
1/2

1 1/2

2

1/16 t.
3/4 T. or

2 1/4 t.

1/2 t.
1 T.

3/16 t.

vinegar
beef, chuck
bay leave
peppercorns
cloves

allspice

shortening
sugar
flour

salt



4. a. For Twelve

9/4 lb. liver

9/8 c. flour
3/2 t. salt
3/8 t. pepper

9 T. shortening

5. a. One-half Recipe

1/2 lb.

1/2 c.

3/2 T.

1/2 c.

1/4 t.
1/2 t.

4 oz.

Answers to GM-1A Continued)

marshmallows
broken walnuts
butter
crisp rice cereal
salt
vanilla
semi-sweet choc.

4. b, For Eight

3/2 lb. liver
3/4 c. flour

1 t. salt
1/4 t. pepper
6 T. shortening

5, b. One- fourth Reci e

BEST COPY AVAILABLE

1/4 lb.

1/4 c.

3/4 T.

1/4 c.

1/8 t.

1/4 t.

2 oz.

marshmallows
broken walnuts
butter
crisp rice cereal
salt
vanilla

semi-sweet choc.
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Worksheet GM-2A-1 BEST COPY AVAILABLE

1. Research has shown that the average individual, during his lifetime,
uses the following:

3,000,000 gallons of water
20,000 gallons of gasoline and creates

46 tons of garbage.

A. Expand this total to a family of six.
B. Expand this total to the population of a community of 100,000.
C. Expand this total to the population of a state of 4 million.

2. The garbage output averages 6 pounds per day per person. (This includes

all output of garbage from all sources.) How much garbage from all sources
will a city of 50,000 put out in a week? How many tons is this? If an

incinerator can burn 5 tons per hour, how many hours will it take to dispose

of one weeks garbage?

3. At the time of takeoff, a four-engine jet pours out 88 pounds of air

pollutants. If such a plane takes off every minute from a.1 airport,
how many pounds of pollutants are poured out into the air in 1 hour?

In 1 day? In 1 week? In 1 month (30 days)? In 1 year? Convert all

of these answers to tons.
4. The office of Economic Research has determined that each pound of municipal

solid waste has a heat content of 5,260 B.T.U. Using the figures in

Problem "2" find the heat content per day in that city's solid waste as
cited in Problem "2,"



Answers to GM-21%-i

1. A. 18,000,000 gallons water
120,000 gallons gasoline

276 tons of garbage

B. 300,000,000,000 gallons of water
2,000,000,000 gallons of gasoline

4,600,000 tons of garbage

C. 12,000,000,000,000 gallons of water
80,000,000,000 gallons of gasoline

184,000,000 tons garbage

/Co

BEST
COPT AVAILABLE

2. 300,000 pounds

150 tons

30 hours

3. 1 hour 5280 lbs. 2.64 Tons

1 day 126,720 lbs. 63.36 Tons
1 week 887,040 lbs. 443.52 Tons
1 month (30 days) 3,801,600 lbs. 1,900.8 Tons
1 year 46,252,800 lbs. (one day) 23;126.4 Tons

45,619,200 lbs. (12 months) 22,809.6 Tons

46,126,081 lbs. (52 weeks) 23,063.04 Tons

4. 1,578,000,000 B.T.U.



BEST COPY AVAILABLE

Worksheet GM-2A-2.

/7

1. Assuming that the average amount of rubbish disposed of each day by the
citizens of Madison is 5 pounds and the population of Madison in 1970 was
171,500, how many pounds of rubbish were thrown away in 1 day? In 1 week?
In 1 year? Now many tons would this be in 1 year?

2. In his lifetime an average American will personally

....pollute three million gallons of water

..,.use 21,000 gallons of leaded gasoline
containing boron

....drink 28,000 pounds of milk

....eat 10,000 pounds of meat

Using these figures, how much of each of these products would be consumed
by a family of five in their lifetimes? By a community of 5,000?

3. If each day a 2 year old steer weighing 700 pounds drinks 12 gallons of
water, how many gallons will be required to water 1000 steers in a day?

4. x = 5n + 14,210,000 where X represents the U.S. Population in 1970 and n
represents the U.S. Population in 1870. If the U.S. Population in 1870
was 38,558,000 what was the U.S. Population in 1970?

5. When the sulfur dioxide content of the air in New York City rises above
.2 parts per million, ten to twenty people die as a result. In the five
years, 1965 to 1970, sulfur dioxide reached this level once every ten days.

a. What was the minimum number of people who died
in New York City during the five years, 1965 to
1970, as a result of air pollution by sulfur
dioxide?

b. What was the maximum number of people who died
in New York City daring the five years, 1965 to
1970, as a result of air pollution by sulfur
dioxide?



BEST COPY AVAILABLE 18Answers to GM-2A-2

1, One day 857,500 lbs.
One week 6,002,500 lbs,
One year 312,130,000 or 156,065 tons (52 weeks)

319,987,500 or 156,493 tons (365 days)

2,

Family Community

Water 15 million gal. 15 billion gal.

Gasoline 105,000 gal. 105 million gal.

Milk 140,000 lb. 140 million lb.

Meat 50,000 lb. 50 million lb.

3, 12,000 gallons

4. 207,000,000

5, a. 1826 b, 3652
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Worksheet GM -3G

BEST
COPT AVAILABLE

1. Using a Wisconsin road map, find the number of miles you would
travel in going from Green Bay to New London, to Clintonville,
to Shawano, to Green Bay.

2. Find the number of miles traveled from Green Bay to Sturgeon Bay,

to Baileys Harbor, to Sister Bay, to Sturgeon Bay, to Algoma,
to Green Bay.

3. If you made a round trip from Green Bay to Madison in five hours,
what was your average speed to the nearest mile,per-hour?

4. How is the State Capitol marked on the road map?

5. What does it mean when a city is marked in yellow?

2/



Answers to In-Class A thru F

1. A. 13

B. Green
C. Chequamegan

Nicolet
D. Nicolet
E. Chequamegan

about 160 miles
Highways 29 and 13

2 a.

F. 1. 416,240
2. 416,240,000
3. 41,624,000
4. 594,629
5. Subtract 1933 from

the present date
6. 41,624

Answers to GM-3G
BEST COPY AVAILABLE

36 + 16 + 15 + 33 = Total of 100 miles

46 + 21 + 9 + 32 + 20 + 36 = Tote.; of 164 miles

3. 53 miles-per-hour

4.

5. Population of over 10,000
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Worksheet GM-4A
BEST COPY AVAILABLE

1. Student-centered in-class activity.

A. The Alaskan Highway from Dawson Creek, British Columbia, to
Fairbanks, Alaska, was built in 1942 by U. S. Army engineers.
It is 1,500 miles long and 24 feet wide. The cost was
$138,000,000. In 1948 the entire road was open for public
use.

1. The highway was built in 75% of a year. How many
months was this? How many miles on the average were
built per month?

2. Newfoundland's railway mileage is 50% of the length
of the highway. How many miles of railway are there?

3. About 10% of the highway is in Alaska. What percent
is in Canada? How many miles is,in Alaska? In Canada?

4. The distance across Texas is 53% of the length of the
Alaskan highway. About how far is it across Texas?

5. The Miami to Key West Causeway, the longest over-ocean
water road is about 83% as wide as the Alaskan Highway.
How wide to the nearest foot is the Causeway?

6. If your car averages 13 miles to a gallon of gas, how
many gallons would you use just on the Alaskan Highway?

7. As the crow flies, how far is it from your home to
Fairbanks, Alaska?

8, There are 3,471,000,000 acres of land in the world which
are suitable for cultivation and in North America, there
are 566,000,000 acres of land suitable for cultivation.
What percent of arable land of the world is in North America?
A 4C acre farm normally produces 2,000 bushels of corn.
Through improyed procedures, the yield per acre is in.
greased by 25 bushels. What is the percent increase?
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Answers to GM-4A

1. 9 months; 167 miles (166 2/3)

2. 750 miles

3. 90%; 150 miles; 1250 miles

4. 795 miles

5. 20 feet

6. 115.5 gallons

7. Check atlas

8. 566)000,000 100% = 566 100%
3,471,00-,00 x 3,471

.163 x 100% = 16.3%

9. 40 acres produces 2000 bushels
1 acre produces 50 bushels

an increase of 25 bushels per acre is

25 100% = 50% increase
3-6.x

2,4



E
nvironm

ental:

C
O

N
C

E
P

T
 N

O
.

O
R

IE
N

T
A

T
IO

N
N
o
i
s
e
 
P
o
l
l
u
t
i
o
n

2
 
-
 
E
c
o
s
y
s
t
e
m

Integrated w
ith:

S
U

B
JE

C
T

G
e
n
e
r
a
l
 
M
a
t
h
 
(
C
r
o
s
s
 
R
e
f
:
 
S
c
i
e
n
c
e
-

s
o
u
n
d
)

T
O

P
IC

/U
N

I16M
- 5
 
P
e
r
c
e
n
t
 
(
G
r
a
p
h
)

B
E

H
A

V
IO

R
A

L O
B

JE
C

T
IV

E
S

S
T

U
D

E
N

T
C

E
N

T
E

R
E

D
 LE

A
R

N
IN

G
 A

C
T

IV
IT

IE
S

C
ognitive:

D
e
t
e
r
m
i
n
e
 
a
n
d
 
o
r
d
e
r
 
t
h
e

n
u
m
b
e
r
 
o
f
 
d
e
c
i
b
e
l
s
 
o
f
 
s
o
u
n
d

i
n
 
s
i
x
 
g
i
v
e
n
 
s
i
t
u
a
t
i
o
n
s
 
u
s
i
n
g

a
 
d
e
c
i
b
e
l
 
m
e
t
e
r
.

C
o
m
p
a
r
e
,

u
s
i
n
g
 
p
e
r
c
e
n
t
a
g
e
s
,
 
t
h
e
 
s
o
u
n
d

i
n
t
e
n
s
i
t
y
 
o
f
 
a
 
g
i
v
e
n
 
n
o
i
s
e

w
i
t
h
 
t
h
e
 
a
c
c
e
p
t
e
d
 
l
e
v
e
l
 
g
i
v
e
n

a
 
d
e
c
i
b
e
l
 
m
e
t
e
r
 
t
o
 
d
e
t
e
r
m
i
n
e

t
h
e
 
i
n
t
e
n
s
i
t
y
.

A
ffective:

P
r
o
m
o
t
e
 
t
h
e
 
i
d
e
a
 
t
h
a
t
 
n
o
i
s
e

p
o
l
l
u
t
i
o
n
 
c
a
n
 
c
a
u
s
e
 
r
e
a
l

p
h
y
s
i
c
a
l
 
h
a
r
m
,
 
p
e
r
h
a
p
s
 
a
s

m
u
c
h
 
a
s
 
a
i
r
 
a
n
d
 
w
a
t
e
r
,
 
t
h
e
r
e
-

f
o
r
e
,
 
i
t
 
s
h
o
u
l
d
 
b
e
 
r
e
d
u
c
e
d
.

S
e
l
e
c
t
 
a
 
l
o
w
e
r
 
l
e
v
e
l
 
o
f
 
v
o
l
u
m
e

o
f
 
m
u
s
i
c
,
 
e
t
c
.
,
 
f
o
r
 
l
i
s
t
e
n
i
n
g

i
f
 
g
i
v
e
n
 
a
 
c
h
o
i
c
e
.

T
a
k
e
 
p
r
o
p
e
r

p
r
e
c
a
u
t
i
o
n
s
 
t
o
 
p
r
o
t
e
c
t
 
h
i
m
s
e
l
f

f
r
o
m
 
e
x
c
e
s
s
i
v
e
 
n
o
i
s
e
 
l
e
v
e
l
s
 
u
p
o
n

h
i
s
 
o
w
n
 
v
o
l
i
t
i
o
n
.

S
kills U

sed:
1
.

U
s
e
 
o
f
 
d
e
c
i
b
e
l
 
m
e
t
e
r

2
.

P
e
r
c
e
n
t

3
.

B
a
r
 
g
r
a
p
h
i
n
g

In-C
lass:

O
utside or C

om
m

unity:

A
.

P
r
o
b
l
e
m
s
 
o
n
 
g
r
a
p
h
i
n
g
 
a
n
d

p
e
r
c
e
n
t
 
u
s
i
n
g
 
d
e
c
i
b
e
l

m
e
t
e
r
.

W
o
r
k
s
h
e
e
t
 
G
M
-
5
A
.

A
.

S
t
u
d
e
n
t
s
 
w
i
l
l
 
t
a
k
e
 
a
 
p
o
l
l

o
f
 
p
a
r
e
n
t
s
 
a
n
d
 
n
e
i
g
h
b
o
r
s
:

W
o
u
l
d
 
y
o
u
 
b
e
 
w
i
l
l
i
n
g
 
t
o
 
p
a
y

1
.

$
3
1
0
 
f
o
r
 
a
n
 
a
i
r
 
c
o
n
-

d
i
t
i
o
n
e
r
 
w
h
i
c
h
 
m
a
k
e
s

l
e
s
s
 
n
o
i
s
e
 
t
h
a
n
 
o
n
e

f
o
r
 
$
2
8
8
?

2
.

$
9
9
 
f
o
r
 
a
 
q
u
i
e
t
e
r

v
a
c
u
u
m
 
c
o
m
p
a
r
e
d
 
t
o
 
$
9
0
?

3
.

$
1
.
2
5
 
m
o
r
e
 
f
o
r
 
a
 
l
e
s
s

n
o
i
s
y
 
h
a
i
r
 
d
r
y
e
r
?

4
.

$
1
0
 
m
o
r
e
 
f
o
r
 
a
 
q
u
i
e
t
e
r

l
a
w
n
 
m
o
w
e
r
?

5
.

H
i
g
h
e
r
 
t
a
x
e
s
 
s
o
 
t
h
e
 
c
i
t
y

c
o
u
l
d
 
p
u
r
c
h
a
s
e
 
l
e
s
s
 
n
o
i
s
y

g
a
r
b
a
g
e
 
t
r
u
c
k
s
?

I
t
e
m

Y
e
s

N
o

U
n
d
e
c
i
d
e
d

B
.

R
e
p
o
r
t
 
t
o
 
t
h
e
 
c
l
a
s
s
 
o
n
 
t
h
e

r
e
s
u
l
t
s
 
o
f
 
a
n
 
i
n
t
e
r
v
i
e
w

w
i
t
h
 
s
o
m
e
o
n
e
.

2
7



2
8

S
U

G
G

E
S

T
E

D
 R

E
S

O
U

R
C

E
S

C
O

N
T

IN
U

E
D

 O
R

 A
D

D
E

D
 LE

A
R

N
IN

G
 A

C
T

IV
IT

IE
S

P
ublications:

R
e
a
d
e
r
s
 
D
i
g
e
s
t
,
 
F
e
b
.
,
 
1
9
7
0
,

W
e
'
r
e
 
P
o
i
s
o
n
i
n
g
 
O
u
r
s
e
l
v
e
s
 
W
i
t
h
 
N
o
i
s
e
.

P
o
l
l
u
t
i
o
n
,
 
W
i
s
c
o
n
s
i
n
 
D
e
p
t
.
 
o
f

P
u
b
l
i
c
 
I
n
s
t
r
u
c
t
i
o
n
.

S
a
t
u
r
d
a
y
 
R
e
v
i
e
w
,
 
M
a
y
 
2
7
,
 
1
9
6
7
,

N
o
i
s
e
 
P
o
l
l
u
t
i
o
n
.

A
u
d
i
o
V
i
s
u
a
l
:

N
o
i
s
e
,
 
T
h
e
 
N
e
w
 
P
o
l
l
u
t
a
n
t
,

I
n
d
i
a
n
a
 
U
.
 
A
V
 
C
e
n
t
e
r

B
l
o
o
m
i
n
g
t
o
n
,
 
I
n
d
i
a
n
a
 
4
7
4
0
1
.

F
i
l
m
:

Y
o
u
r
 
E
a
r
s
,
 
B
A
V
I
,

#
0
6
0
9
,
 
c
o
l
o
r
,
 
6
 
m
i
n
u
t
e
s
.

F
i
l
m
:

D
e
a
t
h
 
B
e
 
N
o
t
 
L
o
u
d
,

#
4
9
0
,
 
c
o
l
o
r
,
 
2
6
 
m
i
n
u
t
e
s
,
 
I
-
C
-
E
 
R
M
C
.

C
om

m
unity:

V
i
s
i
t
 
t
o
 
l
o
c
a
l
 
"
n
o
i
s
y
"
 
i
n
d
u
s
t
r
i
e
s

E
.
G
.
 
N
a
t
i
o
n
a
l
 
C
a
n
 
C
o
r
p
.
,

G
r
e
e
n
 
B
a
y
,
 
W
i
s
c
o
n
s
i
n



Worksheet GM-5A
BEST COPY AVAILABLE

1. After a short class discussAOMOnothelme4Ong of decibel, and use of
a decibel meter, what soundF6FCiii-r169-TriT,and how such noises affect
people physically, the class will then draw a bar graph of the
following:

a. Classroom during small group discussion
b. Corridors between classes
c. Corridors during class
d. Gym class
e. Record "sock hop"

';;LN,4

.J
2. Students will make a bar graph to show the number of decibelsAf7f .b

each of the following:

Jet plane on take-off
Deck of a carrier
Outboard motor
Snowmobile
N.Y. Subway station
Freeway traffic

130

140

102

118
100
89

Power mower
Rivettiogbi 1:K1 d0..?.

Vacuum cleaner
Kitchen blender
Motor bike '.).QS

Electric guitar
with rock music

;..2S .0

107

130 000S::

81

93

114

3. For each of the following, find the percent above the safe level, to
the nearest tenth of a percent. (The safe level is 85decibels.)

a. Jet plane on take-off
b. Deck of a carrier
c. Snowmobile
d. N.Y. Subway station
e. Motor bike

4. A garbage truck can be built with sound deadening equipment to the
"tune" of about $100 a truck. If a city were to buy 20 such trucks,
how much would this cost? If there were 40,000 taxpayers in that
city, find the cost per taxpayer.

5. Loudness of sounds is measured in decibels. According to scientists,
sounds above 85 decibels Lan eventually damage the human ear. A motor-
bike vroom may reach 110 decibels. This is how many decibels higher
than the safe level of C5 decibels? This increase of sound is what
percent above the safe level? (to the nearest tenth)

.e



1. Graph

2. Graph

34 a. 52.9%
b. 64.5%
c. 38.8%
d. 17.6%
e. 29.4%

Answers..

4. $2000 $.05 per taxpayer

5. 25 decibels 29.4%

Jo

BEST CON AVAILABLE
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BEST COPY AVAILABLE Worksheet GM-6B
33

1. A page of a magazine measures 15" long and 10" wide. An advertisement
is 3" wide and 5" long. The advertisement is what percent of the page?

2. During a television show of 1 1/2 hours, 15 minutes are devoted to
commercials. What percent of the total program is given over to
commercial message,?

3. A sponsor agreed to finance a TV show providing that at least 10%
of the time period was alloted to commercials. If the program ran
for 1/2 hour, what is the minimum number of minutes the sponsor is
asking for?

4. Select one issue of a magazine or daily paper and find what percent
of it is used for advertising.

5. Using a stop watch during an hour of TV watching, tabulate the amount
of time used for commercials.
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Answers to GM-6B

I. A. Note to teacher: Emphasize the point that commercials
affect attitudes and trends in the
listener.

1. 10%

2. 16 2/3%

3. 3 minutes
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Worksheet GM-7A

1. Problems on marshes. In New Jersey, there are 400,000-500,000 acres of
marshland in the state with 10% of the wetlands having already been
destroyed. In recent years in Hackensach Meadows alone, the marsh is
being filled in at the rate of 30,000 tons a week. Each acre of the
meadows is valued at $70,000 for landfill.

a. Using the information given, New Jersey previously had how many
acres of marshland?

b. If the Hackensach Meadows was made up of 20,342 acres, how much
would the meadows be worth for landfill purposes?

c. What does the given information tell you about the importance
of wetlands?

2. Dane County, Wlsconsin.

a. Dane County is a shrinking wetland area. A survey completed in
1958 indicates the loss of 22,677 acres of wetland to drainage
during a 20-year period (an average equivalent to nearly 140
Wisconsin farms). This loss represents 1/3 of the wetlands that
were inventoried in 1938. Indications are that the trend will
continue.

b. The surface waters and wetlands are used for hunting. In 1960,
over 16,200 persons bought small game hunting licenses in Dane
County. National surveys estimate that nearly 1/5 of this number
hunt waterfowl, therefore, receiving direct benefits from open
water and wetland areas. Moreover, marshlands provide optimum
habitat for upland game birds and small game animals, therefore,
benefiting nearly all hunters.

c. Questions:
1. How many wetlands were inventoried in 1938?
2. If the present trend continues, how many acres wil7 be

lost by 1978? This is approximately how many farms?
3. How many persons hunted waterfowl in 1960?

3. Northern Forest - Lowlands.

The lowlands take up 2,241,400 acres or 6.40% of the land surface of
Wisconsin. The lowland forest has 27 tree species, mainly black spruce,
tamarack, white cedar, balsam fir, jack pine, hemlock, yellow birch,
black ash, and American elm. The prevalent groundlayer has approxi-
mately 193 species of flora. (The most important factor of a northern
lowland forest is the organic or peaty substrate.)

a. How much total land surface does Wisconsin have?
b. If each species of tree had an equal amount of land, how many

acres would each specie require?
c. Discuss the use of the marshland in the area.



Answers to GM-/A

1. a. 444,444 to 555,555

b. $1,423,940,000

c. Answer will vary

2. a. 68,031 acres

b. 22,677 acres - 140 farms

c. 3,220 people

3. a. 34,892,500 acres

b. 83,615 acres

c. Answer will vary

BEST
COPY AVAILABLE
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Worksheet GM-8A

BEST COPY AVAILABLE
Use these facts to solve the following problems:
1. Cars amount for 67% of traffic but carry only 15% of passengers.
2. One passenger train can carry traffic equal to 20 traffic express lanes.
3. Population of 1,000,000 people travel 5,000,000 miles per day.

1. How many miles are traveled daily by automobile?

2. How many people travel by automobile daily if the entire population travels
daily?

3. How many people travel by a mode of transportation other than automobile?

4, Six passenger trains can free how many traffic express lanes?

5. Make up two problems concerning mass transportation and submit them to your
teacher. Be sure to show the solution to problems.

6. The Aswan Dam project built on the Upper Nile River stopped the flow of
nutrient-rich silt from reaching the Mediterranean Sea. Without this silt,
the Egyptian sardine catch declined from 18,000 tons in 1965 to 500 tons
in 1968. What percent of the 1965 catch was reaped in 1968? (to the
nearest tenth of a percent)

7. The birth rate is the number of births per thousand per year.

birth rate =
Total number of births er_year

x 1000
total populat on

Rate of natural increase = birth rate - death rate
Using the information above, complete the table.

Community Population Births Deaths Birth
Rate

Death
Rate

Nat.

Inc.

%

Inc.

Madison 171,500 3115 1059

Wausau 31,675 562 316

Green Bay 81,120 1510 645

Your

Community

8. In Central America, the birth rate is 45 per thousand but the death rate is
11 per thousand.
a. State the birth rate as a percent.
b. What is the rate of natural increase?
c. What is the percent of increase?
d. At a birth rate of 45 per thousand, how many births would

there be out of 238,000 people?



Worksheet GM-8A (Continued)

BEST COPY AVAILABLE

9. By mid-1970, we had about 3.6 billion people in the world.

a. At an annual growth rate of 1.9% what would be the
population by mid-1971? By mid-1972?

10. The population of South America in 1965 was 240,000,000. It is predicted
to be 624,000,000 by the year 2000.

a. What would the amount of increase be?

b. What would the percent of increase be?

11. Give your opinion as to what effect the rate of population increase will
have.on modes of transportation.



Answers to GM-8A

1. 5,000,000 miles

2. 670,000 people

3. 330,000 people

4. 120,000 lanes

5. a.

b.

6. 2.8%

BEST COPY AVAILABLE

Y-3

Community Birth Rate Death Rate Nat. Inc. % Increase

Madison 18 per 1000 6 per 1000 12 per 1000 1.2% .

Wausau 18 per 1000 10 per 1000 8 per 1000 .. .8 %.

Green Bay 19 per 1000 8 per 1000 11 per 1000 LT%

8. a. 4.5%
b. 34 per 1000
c. 3.4%
d. 10,710 births

9. a. 3.6684 billion or 3,668,400,000
3.7365 billion or 3,736,500,000

10. a. 384,000,000
b. 160%

11. Answers will vary.
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/
U
N
I
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G
M
-
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P
e
r
c
e
n
t
 
a
n
d
 
A
r
i
t
h
m
e
t
i
c
 
C
o
m
p
u
t
a
t
i
o
n

G
e
n
e
r
a
l
 
M
a
t
h

B
E

ST
 C

O
PY

 A
V

A
IL

A
B

L
E

B
E

H
A

V
IO

R
A

L O
B

JE
C

T
IV

E
S

7Lr)
C

ognitive:
tnl
c
;

S
o
l
v
e
 
t
h
e
 
p
r
o
b
l
e
m
s
 
r
e
l
a
t
e
d

i

c
)

t
o
 
t
h
e
 
c
o
s
t
 
o
f
 
e
n
v
i
r
o
n
m
e
n
t
a
l

c
o
n
t
r
o
l
s
 
u
s
i
n
g
 
t
h
e
 
p
r
i
n
c
i
p
l
e
s

g
o
f
 
p
e
r
c
e
n
t
a
g
e
 
c
o
m
p
u
t
a
t
i
o
n
.

S
T

U
D

E
N

T
C

E
N

T
E

R
E

D
 LE

A
R

N
IN

G
 A

C
T

IV
IT

IE
S

A
ffective:

I
n
v
e
s
t
i
g
a
t
e
 
t
h
e
 
v
a
l
u
e
s
 
a
n
d

p
r
i
o
r
i
t
i
e
s
 
i
n
 
s
e
e
k
i
n
g
 
a
n

a
n
s
w
e
r
 
t
o
 
t
i
n
 
q
u
e
s
t
i
o
n
:

"
C
a
n
 
w
e
 
a
f
f
o
r
d
 
e
n
v
i
r
o
n
-

m
e
n
t
a
l
 
c
o
n
t
r
o
l
?
"

S
k
i
l
l
s
 
U
s
e
d
:

1
.

P
r
o
b
l
e
m
 
s
o
l
v
i
n
g

2
.

P
e
r
c
e
n
t
s

3
.

A
r
i
t
h
m
e
t
i
c
 
c
o
m
p
u
t
a
t
i
o
n

O
utside or C

om
m

unity:

N
o
t
e
:

T
e
a
c
h
e
r
 
s
h
o
u
l
d
 
e
x
a
m
i
n
e

t
h
e
 
m
a
n
y
 
o
p
t
i
o
n
s
 
l
i
s
t
e
d

u
n
d
e
r
 
t
h
e
 
a
c
t
i
v
i
t
i
e
s
 
o
f

C
o
n
c
e
p
t
 
1
0
.

A
.

C
l
a
s
s
 
D
i
s
c
u
s
s
i
o
n
.

1
.

A
r
e
 
p
e
o
p
l
e
 
i
n
 
o
u
r
 
c
o
m
-

m
u
n
i
t
y
,
 
s
t
a
t
e
 
a
n
d
 
n
a
t
i
o
n

a
w
a
r
e
 
o
f
 
e
n
v
i
r
o
n
m
e
n
t
a
l

p
r
o
b
l
e
m
s
?

2
.

I
f
 
s
o
,
 
w
h
a
t
 
a
r
e
 
t
h
e
y
 
d
o
i
n
g

a
s
 
i
n
d
i
v
i
d
u
a
l
s
 
t
o
 
h
e
l
p
?

3
.

A
r
e
 
c
i
t
i
z
e
n
s
 
d
e
m
a
n
d
i
n
g

t
h
a
t
 
t
h
e
i
r
 
l
o
c
a
l
,
 
s
t
a
t
e

a
n
d
 
f
e
d
e
r
a
l
 
g
o
v
e
r
n
m
e
n
t
s

i
n
i
t
i
a
t
e
 
p
r
o
j
e
c
t
s
 
t
o

b
e
n
e
f
i
t
 
o
u
r
 
e
n
v
i
r
o
n
m
e
n
t
?

4
.

A
r
e
 
w
e
 
w
i
l
l
i
n
g
 
t
o
 
p
a
y

h
i
g
h
e
r
 
t
a
x
e
s

f
o
r
 
s
u
c
h

p
r
o
j
e
c
t
s
?

5
.

H
o
w
 
d
o
e
s
 
s
p
e
n
d
i
n
g
 
i
n
 
t
h
i
s

a
r
e
a
 
c
o
m
p
a
r
e
 
w
i
t
h
 
m
o
n
e
y

w
e
 
s
p
e
n
d
 
f
o
r
 
r
e
c
r
e
a
t
i
o
n

a
n
d
 
l
u
x
u
r
i
e
s
?

B
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
c
o
m
p
l
e
t
e
 
t
h
e

w
o
r
k
s
h
e
e
t
,
 
W
h
e
r
e
 
D
o
e
s
 
A
l
l

t
h
e
 
M
o
n
e
y
 
G
o
?

W
o
r
k
s
h
e
e
t
 
G
M
-
9
B
.

C
.

W
o
r
k
s
h
e
e
t
 
G
M
-
9
C
.

A
.

R
e
s
e
a
r
c
h
 
P
r
o
j
e
c
t
s
:

1
.

F
r
o
m
 
t
h
e
 
w
a
t
e
r
 
p
l
a
n
t
 
i
n

y
o
u
r
 
c
o
m
m
u
n
i
t
y
,
 
f
i
n
d
 
t
h
e

a
n
n
u
a
l
 
c
o
s
t
 
o
f
 
k
e
e
p
i
n
g

d
r
i
n
k
i
n
g
 
w
a
t
e
r
 
s
a
f
e
.

F
i
n
d

t
h
e
 
a
p
p
r
o
x
i
m
a
t
e
 
c
o
s
t
 
p
e
r

f
a
m
i
l
y
 
a
n
d
 
p
e
r
 
p
e
r
s
o
n
.

2
.

D
i
r
t
y
 
a
i
r
 
i
s
 
c
o
s
t
l
y
 
t
o
 
t
h
e

A
m
e
r
i
c
a
n
 
p
e
o
p
l
e
.

B
e
c
a
u
s
e

o
f
 
i
t
 
t
h
e
y
 
s
p
e
n
d
 
$
6
.
1
 
b
i
l
-

l
i
o
n
 
i
n
 
h
e
a
l
t
h
 
c
o
s
t
s
 
a
n
d

$
5
.
2
 
b
i
l
l
i
o
n
 
i
n
 
c
o
s
t
s
 
t
o

t
h
e
i
r
 
r
e
s
i
d
e
n
c
e
s
.

H
o
w
 
m
u
c
h

i
s
 
t
h
i
s
 
p
e
r
 
f
a
m
i
l
y
 
a
n
d
 
p
e
r

p
e
r
s
o
n
?

3
.

T
o
d
a
y
'
s
 
t
e
c
h
n
o
l
o
g
y
 
c
a
n

p
r
o
v
i
d
e
 
w
a
y
s
 
o
f
 
r
e
u
s
i
n
g

m
e
t
a
l
s
,
 
c
o
n
v
e
r
t
i
n
g
 
w
a
s
t
e

i
n
t
o
 
u
s
a
b
l
e
 
p
r
o
d
u
c
t
s
.

M
a
k
e
 
a
 
p
o
s
t
e
r
 
t
o
 
i
l
l
u
s
t
r
a
t
e

s
o
m
e
 
o
f
 
t
h
e
 
s
p
e
c
i
f
i
c
 
w
a
y
s

t
h
i
s
 
c
a
n
 
b
e
 
d
o
n
e
.

B
.

H
a
v
e
 
l
e
a
d
e
r
s
 
f
r
o
m
 
l
o
c
a
l
 
i
n
d
u
s
-

t
r
i
e
s
 
r
e
p
o
r
t
 
o
n
 
w
h
a
t
 
t
h
e
i
r
 
i
n
-

d
u
s
t
r
i
e
s
 
a
r
e
 
d
o
i
n
g
 
i
n
 
r
e
g
a
r
d
 
t
o

c
l
e
a
n
i
n
g
 
u
p
 
t
h
e
 
e
n
v
i
r
o
n
m
e
n
t
:

c
o
s
t
,
 
l
e
n
g
t
h
 
o
f
 
t
i
m
e
 
t
o
 
f
u
l
-

f
i
l
l
 
t
h
e
 
p
r
o
g
r
a
m
.
(
C
o
n
t
i
n
u
e
d
)

V
(
4
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R

 A
D

D
E

D
 LE

A
R

N
IN

G
 A

C
T

IV
IT

IE
S

P
u
b
l
i
c
a
t
i
o
n
s
:

P
o
l
l
u
t
i
o
n
,
 
W
i
s
.
 
P
e
p
t
.
 
o
f
 
P
u
b
l
i
c

I
n
s
t
r
u
c
t
i
o
n
.

V
F
 
S
c
i
e
n
t
i
s
t
s
 
I
n
s
t
i
t
u
t
e
 
f
o
r
 
P
u
b
l
i
c

I
n
f
o
r
m
a
t
i
o
n
,

E
n
v
i
r
c
n
m
e
n
t
a
l
 
C
o
s
t
 
o
f
 
E
l
e
c
t
r
i
c
 
P
o
w
e
r
,

I
-
C
-
E

R
M
C
.

A
u
d
i
o
V
i
s
u
a
l
:

o
f
 
t
h
e
 
-
'
P
o
o
l
 
e
 
A
l
l
 
o
f
 
t
h
c
.

r r,
3
 
4

,

3
r
d
 
P
o
l
l
u
t
i
o
n
,
 
-
'
-
'
6
9
2
8
,
 
B
.
W
7
.

E
v
e
r
y
 
D
r
o
p
 
F
i
t
 
t
o
 
D
r
i
n
k
,

#
6
1
4
1
,
 
B
A
V
I
.

F
i
l
m
:

T
h
e
 
S
t
r
e
a
m
,

c
o
l
o
r
,
 
1
5
 
m
i
n
u
t
e
s
,

-
'
3
2
0
 
I
-
C

?
M
C
.

C
o
m
m
u
n
i
t
y
:

L
e
a
d
e
r
s
 
f
r
o
m
 
l
o
c
a
l
 
i
n
d
u
s
t
r
y
.

C
i
t
y
 
d
i
r
e
c
t
o
r
 
o
f
 
p
u
b
l
i
c
 
w
o
r
k
s
.

O
U
T
S
I
D
E
:

(
C
o
n
t
i
n
u
e
d
)

C
.

A
l
s
o
 
c
i
t
y
 
d
i
r
e
c
t
o
r
 
o
f
 
P
u
b
l
i
c
 
W
o
r
k
s
 
w
i
l
l
 
g
i
v
e
 
a
 
t
a
l
k
 
t
o
 
t
h
e

s
t
u
d
e
n
t
s
 
o
n
 
h
o
w
 
m
u
c
h
 
t
h
e
 
c
i
t
y
 
p
a
y
s
 
t
o
 
h
e
l
p
 
c
l
e
a
n
 
u
p
 
t
h
e

e
n
v
i
r
o
n
m
e
n
t
.
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W
o
r
k
s
h
e
e
t
 
G
M
-
9
B

C
o
n
t
i
n
u
e
d
 
a
n
d
 
A
d
d
i
t
i
o
n
a
l
 
S
u
g
g
e
s
t
e
d
 
L
e
a
r
n
i
n
g
 
E
x
p
e
r
i
e
n
c
e
s

N
u
m
b
e
r
s
 
i
n
 
t
h
e
 
N
e
w
s

S
u
b
j
e
c
t
:

W
h
e
r
e
 
D
o
e
s
 
A
l
l
 
T
h
e
 
M
o
n
e
y
 
G
o
?

"
W
h
e
r
e
 
d
o
e
s
 
a
l
l
 
t
h
e
 
m
o
n
e
y
 
g
o
?
"
 
h
a
s
 
b
e
e
n
 
a
s
k
e
d
 
b
y
 
p
e
o
p
l
e
 
s
i
n
c
e
 
t
h
e
 
c
r
e
a
t
i
o
n
 
o
f
 
m
o
n
e
y
 
a
s
 
a
n

e
c
o
n
o
m
i
c
 
u
s
e
.

T
o
 
h
e
l
p
 
u
s
 
u
n
d
e
r
s
t
a
n
d
 
w
h
e
r
e
 
t
h
e
 
m
o
n
e
y
 
g
o
e
s
,
 
w
e
 
a
r
e
 
o
f
t
e
n
 
t
o
l
d
 
t
h
a
t
 
w
e
 
m
u
s
t
 
"
b
u
d
g
e
t
.
"

A
 
b
u
d
g
e
t
 
i
s
 
a
 
p
l
a
n
 
f
o
r

s
p
e
n
d
i
n
g
 
a
n
d
 
s
a
v
i
n
g
 
s
o
 
t
h
a
t
 
w
e
 
a
r
e
 
n
o
t
 
s
u
r
p
r
i
s
e
d
 
b
y
l
a
c
k
 
o
f
 
m
o
n
e
y
.

F
r
e
q
u
e
n
t
l
y
,
 
e
x
p
e
r
t
s
 
p
r
e
p
a
r
e
 
b
u
d
g
e
t
 
g
u
i
d
e
l
i
n
e
s

s
o
 
t
h
a
t
 
b
u
d
g
e
t
 
p
l
a
n
n
e
r
s
 
w
i
l
l
 
h
a
v
e
 
s
o
m
e
 
k
n
o
w
l
e
d
g
e

o
f
 
h
o
w
 
t
o
 
p
l
a
n
 
f
o
r
 
t
h
e
i
r
 
p
a
r
t
i
c
u
l
a
r
 
n
e
e
d
s
.

T
h
e
 
t
a
b
l
e
 
t
h
a
t
 
f
o
l
l
o
w
s
 
i
s
 
a
 
b
u
d
g
e
t
 
g
u
i
d
e
l
i
n
e
 
p
r
e
p
a
r
e
d
 
r
e
c
e
n
t
l
y
 
b
y
 
t
h
e

A
m
e
r
i
c
a
n
 
B
a
n
k
e
r
s
 
A
s
s
o
c
i
a
t
i
o
n
.

M
o
n
t
h
l
y

T
a
k
e
-
H
o
m
e

F
a
m
i
l
y

S
i
z
e

S
a
v
i
n
g
s

F
o
o
d

H
o
u
s
i
n
g

C
l
o
t
h
i
n
g

T
r
a
n
s
p
o
r
t
a
t
i
o
n

P
e
r
s
o
n
a
l
,
 
e
t
c
.

$
3
1
5

2
$

7
$
 
8
4

$
 
9
5
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0
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5
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0

4
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0

1
2
5

1
3
0

4
5

5
0

6
5

5
2
5

2
2
5

1
2
5

1
6
0

4
5

7
0

1
0
0

4
2
0

1
4
0

1
6
5

6
5

6
5

7
0

6
5
0

2
4
5

1
4
0

1
9
0

6
5

8
5

1
2
5

4
4
0

1
5
5

2
0
0

7
5

8
0

1
0
0

8
5
0

2
8
0

1
7
5

2
2
5

8
5

1
1
5

1
7
0

4
5
5

1
9
5

2
5
0

9
5

1
1
5

1
4
0

1
0
5
0

2
1
3
0

2
1
0

2
5
0

1
0
0

1
5
0

2
1
0

4
1
0
0

2
3
0

2
7
0

1
1
0

1
5
0

1
9
0

W
h
i
c
h
 
i
n
c
o
m
e
 
a
n
d
 
f
a
m
i
l
y
 
s
i
z
e
 
i
s

A
.

$
1
2
0
0
 
p
e
r
 
y
e
a
r
 
-
 
I
n
c
o
m
e
 
o
f

B
.

9
6
0
 
p
e
r
 
y
e
a
r
 
-
 
I
n
c
o
m
e
 
o
f

C
.

1
2
0
 
p
e
r
 
y
e
a
r
 
-
 
I
n
c
o
m
e
 
o
f

D
.

4
8
0
 
p
e
r
 
y
e
a
r
 
-
 
I
n
c
o
m
e
 
o
f

e
x
p
e
c
t
e
d
 
t
o
 
s
a
v
e
:

f
a
m
i
l
y
 
s
i
z
e
 
o
f

f
a
m
i
l
y
 
s
i
z
e
 
o
f

f
a
m
i
l
y
 
s
i
z
e
 
o
f

f
a
m
i
l
y
 
s
i
z
e
 
o
f

(
C
o
p
r
.
 
C
h
r
i
s
t
o
p
h
e
r
 
L
e
e

P
u
b
l
i
c
a
t
i
o
n
s

P
.
 
0
.
 
B
o
x
 
3
3
1

G
l
e
n
c
o
e
,
 
I
l
l
i
n
o
i
s
 
6
0
0
2
2
)

M
I
I
I
A
B
L
E

H
o
w
 
m
u
c
h
 
m
o
r
e
 
d
o
e
s
 
a
 
f
a
m
i
l
y
 
o
f
 
4
 
w
i
t
h
 
a
 
m
o
n
t
h
l
y

i
n
c
o
m
e
 
o
f
 
$
6
5
0
 
p
e
r
 
m
o
n
t
h
 
s
p
e
n
d
 
o
n
 
h
o
u
s
i
n
g
 
t
h
a
n
 
o
n
 
f
o
o
d
 
p
e
r

m
o
n
t
h
?

p
e
r
 
y
e
a
r
?

H
o
w
 
m
u
c
!
.
 
m
o
r
e
 
o
n
 
h
o
u
s
i
n
g
 
t
h
a
n
 
o
n
 
c
l
o
t
h
i
n
g
 
p
e
r
m
o
n
t
h
?

p
e
r

y
e
a
r
?

I
f
 
a
 
f
a
m
i
l
y
 
,
F
v
f
 
4
 
i
n
c
r
e
a
s
e
s
 
i
t
s
 
i
n
c
o
m
e
 
a
s
 
f
o
l
l
o
w
s
,

h
o
w
 
m
a
n
y
 
"
t
i
m
e
s
 
i
s
 
i
t
 
e
x
p
e
c
t
e
d
 
t
o

i
n
c
r
e
a
s
e
 
i
t
s
 
s
a
v
i
n
g
s
?
"

A
.

F
r
o
m
 
$
3
1
5
 
t
o
 
$
 
4
2
5

B
.

F
r
o
m
 
$
3
1
5
 
t
o
 
$
5
2
5

C
.

F
r
o
m
 
$
3
1
5
 
t
o
 
$
6
5
0

D
.

F
r
o
m
 
$
3
1
5
 
t
o
 
$
1
0
5
0

E
.

F
r
o
m
 
$
4
2
5
 
t
o
 
$
8
5
0

F
.

F
r
o
m
 
$
5
2
5
 
t
o
 
$
1
0
5
0

T
h
e
 
b
a
r
 
b
e
l
o
w
 
r
e
p
r
e
s
e
n
t
s
 
a
 
$
6
5
0
 
m
o
n
t
h
l
y

i
n
c
o
m
e
 
f
o
r
 
a
 
f
a
m
i
l
y
 
o
f
 
4
.

E
a
c
h
 
s
e
c
t
i
o
n
 
o
f
 
t
h
e
 
b
a
r
 
r
e
p
r
e
s
e
n
t
s
 
t
h
e
 
s
u
g
g
e
s
t
e
d

a
m
o
u
n
t
 
o
f
 
m
o
n
e
y
 
t
o
 
b
e
 
b
u
d
g
e
t
e
d
 
f
o
r
t
h
e
 
i
t
e
m
s
 
l
i
s
t
e
d
 
i
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1. A. $1050 per month
B. T-110 per month
C. FUT per month
D. $ 650 per month

Answers to GM-9B

family size 4
family size
family size 4
family size 4

Ono.

2. $145 month $540 per year

3. A. 2 B. 4

D. 20 E. 5.5

4.

C. 8

F.

it8

BEST COPY AVAILABLE

.";125 per month $1500 per year

A. Housing B. Trans. C. Food D. Clothing E. Personal F. Saving!



Worksheet GM-9C

BEST COPY AVAILABLE

Solve the following problems from Pollution.

1. The following figures are an estimate of what it would cost to
accomplish an "acceptable" clean-up over a 5-year period: water,
$26-$29 billion yearly; air in metropolitan areas, $12 $15 billion
yearly; and solid waste disposal, $15 billion yearly.

a. What would such a program cost for 5 years using the minimum
figures? The maximum figures?

b. If our population in those 5 years averaged 210,000,000, what
would be the cost per each man, woman and child for this
clean-up, based upon the minimum figures? The maximum figures?

2. For the fiscal year 1968, the U. S. Congress appropriated $200
million for clean-water measures, compared with the $450 million
authorized in 1965. Why do you think the appropriation was
decreased?

3. One study reveals that 95 million Americans drink water not
meeting federal standards or of unknown quality. What % of
the U. S. population (202,000,000) is drinking water that fits
these conditions?

4. In 1966, Americans spent $25 billion of our nations wealth for
packaging. Of this amount we literally threw away $14.6 billion
because of our inability or indifference to recycling. This is
what % of the total amount spent on packaging in 1966? How
could we get people to become more aware of the advantages of
recycling?



1. a. $53,000,000,000
$59,000,000,000

2. Answers vary

3. 47%

4. 58.4%

Answers to GM-9C

minimum b. $252.38 minimum
maximum $280.95 maximum

BEST COPY AVAILABLE
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Worksheet GM-10B

Puzzle No. 1

Circle these words in the puzzle:
survive, wildlife, ecology,
environment, abatement, forest,
solid waste, recycle, crisis,
soil, air, pollute, aware,
research, timber, ice

BEST COPY AVAILABLE



BEST COPY
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Puzzle No. 2

/V/M2iamon
M.:&?aW: 11111

2WA_La
L111111W

6'4

Across:

1. The minimum standard for sulphur oxide is 80 microgram per
cubic meter. In 1969 Chicago was 184. How much did it exceed
the minimum?

3. A family of ten averages 4.1 pounds of garbage per person
per day. List the amount of garbage produced by this family
in an average day.

4. A paper drive had 4 centers and collected 5244.8760, and
4960 lbs. at 3 of these. How much must they collect at the
4th to make an average of 5860 lbs. per center that day?

5. Fox Cities industries spent at least $2.8 million on pollution
abatement equipment in 1971 and plan to spend at least $7.2
million in 1972. Find the increase in millions.

6. Find the % increase (nearest %).
8. In 1975 the cost of cleaner environment will be $28.9 billion.

This is 130% increase over 1970. Find the cost in 1970,
(nearest tenth of a billion).

9. In 1971 the federal government gave cities $1.2 billion to
build or modernize 1300 waste treatment facilities. Find the
average amount of each (nearest tenth of a million).

Down:

2. Each American throws away about 5 lbs, of rubbish daily.
How many lbs. is this per week for a family of 6?

3. If 11,664 acres of land were cleared to make a highway 243
miles long, how many acres is that for each mile?

4. If loss of water is 1/2 cu. ft. in 5 minutes, in an hour how
many gallons will be wasted? ( 7 1/2 gal. = 1 cu. ft.)

7. The "Trash Center" had a special drive for glass bottles.
They collected 762. What % of 1000 had they collected
(to the nearest %)?



Across

Answers to GM-10C
'''...."."...".."."""".4"."........"'"...P.

Down

1. 104 2. 210

4. 4480 3. 48

5. 44 4. 45

6. 157 7. 76

8. 22.2

9. 9

SS

BEST COPY AVAILABLE



Worksheet GM-10D

Encircle all mathematical and ecological symbols or words. Words may be
horizontal, vertical, or diagonal. Some words may be in reverse order.
See if you can identify 50 words or more, other than those marked as examples.

sz.

S E V E N U P E R C E N T I M E

GNILCYCE SIRATS
DOYGOLO C E S I N A T E A

E D I V I D E V X D O E S I N E

ri1=)EPL E ION M H NUR
E P O H I D C V P I S A O O L T

RLANDF ILLLUC B D L C

GINMEDDMUSQUAR E 0

E A V A E G U M A L U B A N U N

N L R E M E J I P I T E R M S S

T IIBRYEARCIRCLEE
STOFASRQAKJOLAIR
OTTEHG(PRODUCT)UTV
AERUSDEEPSNKUNIA
P R D N E D D A E R K S E I C T

UKEATANGENTMTOL I
MAPOLLUTIONNSNE0
RSLLPEAGFOX OMUDN
O R E I O W G Y R A T I O N O A

TATT YTMINUSNGUMR
CYILOAVLECRUOSER
ACONENOITCARFENU
FINOEDAY

BEST COPS AVAILABLE
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57

Brain Teasers

Allow yourself no more than four minutes to come up with the solution to each
of the following brain teasers. When you become completely frustrated, you
can find the answers from your teacher (maybe).

1. POP-OFF
Place a dollar bill flat on a table. Turn an empty pop bottle upside

down so that its mouth rests on the center of the bill. Without tipping over
the bottle, and allowing nothing to touch the bottle other than the bill or
the table, remove the dollar bill from beneath the bottle.

2. TURN ABOUT IS FAIR PLPY
A triangle of ten pennies points away from you. Moving only three

pennies, make the triangle point toward you.

(1)

CO es0 cp ca

3. WRONG OR RIGHT
Arrange ten matches so that they create the equation in Roman

numbers: XI + I = X. This equation is incorrect. Make the equation
read correctly without touching anything.

XT- 1-'I=X
4. SQUARES

Place four identical rectangular cards in this position.

1=3 CD
Now form a square by moving only one card.

5. SWITCH
1.1

Set a nickel between two quarters with its edges touching both.
Now get the right-hand quarter into the middle position--without moving
the nickel or touching the left-hand quarter.

6. TWO FROM FOUR
Twelve sticks are placed on the table to form four squares.

Remove two matches and'leave only two squares.

7. TIP-OFF
a's how we'll settle who tips the waiter," says your friend

at lunch. He tears one paper match out of a matchfolder. "I'll toss it.
If it lands on either side, pay. If it stands on edge, you pay."
Should you agree? Why or why not?



Answers to GM-10E

Brai n Teasers
BEST COPY AVAILABLE

1. Using the thumb and index finger of each hand, carefully roll up the
dollar bill from one end, permitting the roll to push the bottle
slowly off the hill,

2. Move 7 to the left of 2; 10 to the right of 3; then 1 below and
between 8 and 9.

3. Run around to the other side of the table and look.

4. Move the top card upward until the opened space forms a square.

5. With the left index finger, press firmly on the nickel. With two
right-hand fingers, slide the right-hand quarter to the right, then
strike it firmly against the nickel. The left-hand quarter will spring
aside. Move the right-hand quarter into the exposed space.

6. Remove any two inside matches that meet at a right angle. This leaves
two squares, a small one inside a big one.

7. Don't. Just before tossing, he'll bend the match between thumb
and forefinger.
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BESTCOPYAVAILABLE
Worksheet GM-11B 41

1. United States has 636 million acres of land suitable for cropland.
We are only using 60% of this. To the nearest acre, how many acres
are being farmed?

2. If 300,000 acres are lost annually to misuse of the soil, and we
have 636 million acres of cropland, how long will it take (nearest
year) to waste all of the land.?

3. If the city of Green Bay uses 2 acres a day for their sanitary landfill,
hot4 much land will be lost for this purpose in the next 10 years?

4. If Wisconsin has 20,000,000 acres of lowland and marshland, and 10% of
this is lost to wildlife each year, find how much is lost.

5. Each year one million acres of land are converted from Agricultural
use to urban uses. This would be how many acres per day?

6. If Farmer Jones has a 200 acre farm and he loses 1/4 of an acre a
month to soil erosion, how many acres a year is thiS?: What perCent
of his farm would he lose in 10 years?

7. An acre of topsoil 7" deep weighs 1000 tons. When land is planted
with wheat, 10 tons of soil are lost per acre, and with corn 40 tons
per acre. What % is lost with each?



Answers to GM-11B

1. 381,600,000 acres

2. 2120 years

3. 7300 acres

4. 2,000,000 acres

5. 2740 acres

6. 3 acres 15%

7. 1% 4%

62.

BEST
COPY AVAILAI3LE
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Worksheet GM-12A

1. An imaginary lake is 400 feet wide, 15 feet deep, and 10,000 feet long.
If there are 7.48 gallons of water per cubic foot, how many gallons of
water are'in the lake?

2. How long would it take to consume all the lakes water---given the town's
population of 100,000 and the daily personal consumption rate of 60
gallons per person?

3. Examine the water needs of man (150 gallons per person), broken down
as follows:

60 gal. personal use
20 gal. commercial use
10 gal. distribution losses
50 gal. industrial uses
10 gal. livestock

Using the figure of 150 gallons per day per person, how much water is
used by a family of 5 per day; per week; per month, (30 days), per
year; in 10 years?

4. Each student will determine the amount of water used by his family by
reading the water meter each morning in his home.
a. Each student will keep a daily record of water used by his family.
b. Compare this with the established norm of 60 gallons per person/

per day.



1. 448,800,000 gallons

2. 74.8 ci(*s

3.

Answers to GM12A

BEST COPY AVAILABLE

750 gallons per day
5,250 gallons per week

22,500 gallons per month of 30 (:Ays

273,750 gallons per year
2,737,500 gallons per 10 years

4. Optional problem.



BEST COPT AVAILABLE
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Outside Worksheet GM-12I

If you are in the habit of letting the water run when you brush your teeth,
try this plan. The next 5-10 times you brush your teeth, put a container
under the faucet and catch the water that would have run down the drain.
Measure the amount and arrive at the average number of pints, quarts, or
gallons that would have gone down the drain. If you brush your teeth on
the average of three times a day, how much water would you use in one day?
If there are four members in a family, what would such a family waste in
one day? One week? One year?

If you limited yourself to using just one cup (standard measuring cup)
of water to brush your teeth what fractional part would this be of the
water that you used when letting the water run? Can you express this
savings as,a percent?

There are 7 1/2 gallons of water in a cubic foot. How many cubic feet of
water would the family of four have used in the year? Find the cost of a
cubic foot of water in the community in which you attend school. Find the
cost of the water used then by a family of four in your community,
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Worksheet GM-138.

1. If each person alive can receive a lake of water 10 miles (52,800 ft.)
long, 5 miles (26,400 ft.) wide, and 10 ft. deep, how many cubic feet
of water would each person receive? Write 15 zeros after this answer.
This will represent the world water supply. Write this in scientific
notation.

2. Industry is the biggest water polluter, representing 60% of the
polluted water. Cities are second worst, pouring out 25% of the
polluted water. Finally, agriculture is third with chemical and
fertilizer run-off and soil erosion, representing 15%. If the
U.S. pours out 50 billion gallons of polluted water each year, how
much does each of the major polluters contribute? Express your
answers in scientific notation.

3. Facts: It takes 7.5 gallons to make one cubic foot of water. It
takes 50 gallons of water to grow a single corn plant. It takes
1,000 gallons of water to produce one quart of milk. It takes
100,000 gallons of water to produce one automobile. Express each
of these in cubic feet.

4. In problem 3, if you are given a tank 2 feet by 3 feet, how deep
will the water level be for each amount of water?



Answers to GM-13A

1. 13,939,200,000 cubic feet

13,939,200,000,000,000,000,000,000 cubic feet
1,39392 x 1025 cubic feet

2. 30,000,000,000
12,500,000,000
7,500,000,000

industry 3 x 1010
cities 1.25 x 1010 BEST C OPYAVAILABLE
farms 7.5 x 109

3. 6 2/3 cubic feet - corn
133 1/3 cubic feet - milk
13,333 1/3 cubic f w Car

4. 1 ft. 2 in. or 1 1/6 ft. - corn
22 ft. 4 in. or 22 1/3 ft. - milk
2,222 ft. 4 in. or 2,222 1/3 ft. - car
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Worksheet GM-14A (Continued)

SPECIAL PROBLEMS:

2. Aggravated by air pollutants, emphysema is the fastest growing cause of
death in our country today. In the ten-year period from 1950 through
1959, deaths among males from emphysema rose 1.5 per hundred thousand
to 8 per hundred thousand. This total has increased steadily. In 1970,
the population of the U.S. was 203 million and 50,000 persons died from
emphysema. How many people per hundred thousand died from emphysema?

3. In 1949, New York City had the most polluted air and the highest death
rate from pneumonia in the state of N.Y 31.5 per 100,000 population.
In 11 upstate cities with much cleaner air, the rate was only 23.9 per
100,000. In rural areas, where pollution was least, the death rate was
lower still...16.9. In 1959, all rates increased. Then N.Y. City had
50.6 pneumonia deaths per 100,000; the upstate cities had 38.6 and rural
areas had 29.2.
a. What was the rate of increase in N. Y. City 1949-1959?
b. How much higher was the rate in N. Y. City than the rural areas in

1949?
c. What was the rate of increase in the upstate cities from 1949-1959?
d. How much higher was the rate in N. Y. City than the rural areas in 1959?

4. When the sulfur dioxide content of the air in N. Y. City rises above
.2 parts per million, 10 to 20 people die as a result. In the 5 years,
1965-1970, sulfur dioxide reached this level once every 10 days.
a. What was the minimum number of people who died in N. Y. City during

the 5 years from sulfur dioxide?
b. What was the maximum number.

5. Air pollution in United States costs us the following:
Respiratory disease, 122 billion
Cancer, 390 million
Cardiovascular disease, 470 million

Put these in.scientific notation.



Answers to GM-14A

1. Chart

a. 8 billion or 8 x 10
9

b. 160,100,000,000 1.601 x 1011

c. 336,200,000,000,000 3.362 x 1014

d. Yes

2. Approx. 24.6 per 100,000

3. a. 19.1 per 100,000

b. 14.6 per 100,000

c. 14.7 per 100,000

d. 21.4 per 100,000

4. a. 1826 min. people

b. 3652 max. people

5. a. 1.22 x 10

b. 3.9 x 108

c. 4.7 x 108
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Worksheet GM-15A
BEST COPY AVAILABLE

Near Eau Claire, Nebraska, there is an underground reservoir. The
following table gives the amount of water in the reservoir since 1900.

1900 50,000,000,000 cu. ft.

1910 46,300,000,000 cu. ft.

1920 42,500,000,000 cu. ft.

1930 38,800,000,000 cu. ft.

1940 35,100,000,000 cu. ft.

1950 31,500,000,000 cu. ft.

1960 27,800,000,000 cu. ft.

1970 24,100,000,000 cu. ft.

Plot the data and draw a line through the points. Answer the following
questions:

a. What will'be the amount of water in the reservoir
in 2000, assuming the present trend continues?

b. What year (nearest whole year) will the reservoir
be emptied?

The average Awerican uses 60 gallons of water per day in the home.
The percentage breakdown is the following:

Flushing toilets 41%
Washing and bathing 37%
Kitchen use 6%
Drinking water 5%
Washing clothes 4%
General Household Clean. 3%

Watering the garden 3%
Washing the car 1%

a. Make a bar graph.
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Answers to GM-15A

a. 13,000,000,000 cu. ft.

b. Year 2035
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Worksheet GM-16A

1. Consider these statistics on world population:

Birth of Christ
1850
1930

1960

1975 (estimate)
1986 (estimate)

Year

1986

1975

1960

1930

1850

250 million
1 billion
2 billion
3 billion
4 billion
5 billion

11y0.10=11.1.......111018.11...

.I..1I.OMII..I.
1 2 3 4 5

Billions

Complete the line graph using the above information.

2. U. S. Population

1790 3,929,214
1810 7,239,881
1830 12,866,020
1850 23,191,876
1870 39,818,449
1890 62,947,714
1910 91,972,266
1930 122,775,046
1950 150,697,361
1970 207,326,000

BEST COPY AVAILABLE

Round these numbers off to the nearest million and draw a line graph
of the information.

3. Wor:Icllatias (millions) 1950 1970

Latin America 162 283
Africa 217 344
Asia 1,355 2,056
Oceania 13 19
North America 166 228
Russia 180 243
Europe 392 462

Draw a single
graph, using two
lines, Use a
black line for the
1950 date and a red
line for the 1970
date.

(Continued)



BEST COPY AVAILABLE Worksheet GM-16A (Continued)

Measurement

4. According to an estimate, on July 1, 1969, the population of
the United States was 201,921,000 pvsons.

a. Rounded to the nearest million, what would the
population be?

b. Rounded to the nearest hundred thousand, what
would it be?

SG,

5. If the population of the United States in 1960 was 178,464,000,

what was the population in 1960 to the nearest million? To the
nearest hundred thousand? To the nearest billion? To the nearest
hundred million?



Answers to GM-16A

1. Graph

2. 4,000,000
7,000,000
13,000,000
23,000,000
40,000,000
63,000,000
92,000,000

123,000,000
151,000,000

207,000,000

Graph

3. Graph

4. a. 202,000,000

b. 201,900,000

5. 178,000,000

178,500,000
0,000,000,000 or just 0
200,000,000

sg7
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