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Chapter 1.10-MATHEMATICAL MODELING & VARIATION

Directions: Provide complete responses to each question. Make sure to show all
your work.

1. Assume that y is directly proportional to x. Use the given x-value and y-value to find a linear
model that relates y and x.

x=3yv=24

a. 24
Y=-—_-Xx
3
b, v =24x
C. 5
1——Ex
d 24
yV=—x
)
e. 5
Vv=—23x
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2. A force of © =243 newtons stretches a spring © = %> meter (see figure).

e

Equilibrium

f
newtons

How far will a force of 90 newtons stretch the spring? What force is required to stretch the spring
0.3 meter? (Round your answer to two decimal places.)

a. 05m: 147N

b.0.5m; 245 N
c. .18 m; 147N
d.0.09m; 285N

e. 0.18 m; 245 N
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3. An overhead garage door has two springs, one on each side of the door (see figure).
A force of 20 pounds is required to stretch each spring 1 foot. Because of a pulley
system, the springs stretch only one-half the distance the door travels. The door moves
atotal of * = 18 feet, and the springs are at their natural length when the door is open.
Find the combined lifting force applied to the door by the springs when the door is
closed.

a. Combined lifting force = 2F = 3361b
b. Combined lifting force = 2F = 3601b
c. Combined lifting force = 2F = 3621b
d. Combined lifting force = 2F = 3381b

e. Combined lifting force = 2F = 364 1b



Name MAT 231
Date Homework Assignment 10

i
4. Determine whether the variation model is of the form ¥ = ¢ or ¥ = - and find k.

Then write a model that relates y and x.

x | 4 | 8 | 12 ] 16 | 20

717111

Yy | 1 |21 3|33
a yv=4x
b. 1
=t
x
C. 4
y=2
x
dy=x
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5. Use the given value of k to complete the table for the direct variation model ¥~ e

Plot the points on a rectangular coordinate system.

X 10 12 P4 p6 18
v = ko
k=2
a.
X 10 | 12 | 14 | 16 | 18

y =kt 200 | 288 | 392 | 512 | 648

I"I T 1 1
=20 -18 12 -

; e
& 12 16 20
X

m-
i

e

e

X 10 | 12 | 14 | 16 | 18

y=hx" 10| 12| 14 | 16 | 18




Name MAT 231
Date Homework Assignment 10

20 &
¥

I"I T 1
=20 -18 12 -8 -4 4

1 T |'h
12 16 20
X

[

X 10 | 12 | 14 | 16 18

¥=4k 1200 | 200 | 200 | 200 | 200

""I T T T |'b'
=20 -18 12 -8 -4 4 & 12 18 20
X

X 10 12 14 16 18

y=k" | 648 | 512 | 392 | 288 | 200




Name
Date

BE0 i?
520 +
390 +
260 +
130 L+

I"I T 1 1
=20 -18 12 -8

-4
130d

-260 4
-390 4
-5204

-650 ¥

[

; -
12 16 20

X

12

14

16

18

y=hk | 200 | 288

392

288

200

650 1?
520 +
380 +
260 +
130 +

"'I T T T
=20 -18 12 -8

-4
1304

2604
3904
5204

-G650 ¥

4

. o
12 16 20

X

MAT 231
Homework Assignment 10
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6. Use the given value of k to complete the table for the inverse variation mode 2

Plot the points on a rectangular coordinate system.

X 2 4 6 8 10
_ kK
V==
2
k=20
a.
X 21416 8 10
k £ | £ z
V= S 5 = | = - é
2 i|5| 16 | 3
'y
g }"
41
31
> 1
il
-
‘-t —te, L W
=20 16 12 -8 -4 4 g 12 16 20
44 .
a4
a4
44
S
b.
X 2141618 10
k
V=3 5(5(5|5| 5
x
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5 .!rl""'
41
31
21
14
+—— ———1—1i»
220 16 12 -3 -4 4§ 12 18 20
14 ;
241
a1l
A1
_ET
c.
X 21 4 |6 |8 10
k - | =
x* 50116 |9 |4
F
54 .
44
34
24
i1 .
e,
220 -16 -12 -3 -4 4§ 12 18 20
14 ;
21
a1
41
_ET
d.
X 2(4|16|8]| 10
v =kl 513 (3
513|513 °
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- T T T T L
=20 18 12 -8 -4 4 & 12 18 20
14

X
21

3l
41

-ET

16 1
12 4
&+ »

i1 e

+———+— ———t—
=20 -16 12 -8 -4 4 & 12 16 20
X




