3-4 Direct Variation

ConcepiSummary Direct Variation Graphs “

« Direct variation equations are of the form y = kx, where k # 0. °! v vorlesolir ec)—fy
= The graph of y = kx always passes through the origin. G5 X Y

= The slope is positive * The slope is negative

ifk>0.
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The constant of variation is —4. The constant of variation is %
o oo
m= :!:; — z: Slope Formula m= ..{;Tf: Slope Formula
_4-0 (%, yy) = (0, 0) _3-0 (x;, ;) = (0, 0)
—=1-=0 (Xg» y;} =(—1,4) -0 (xz| }’;_) = (6, 3)
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= The slope Is —4.



ConcepiSummary Direct Variation Graphs “

* Direct variation equations are of the form y = kx, where k 5 0.

« The graph of y = kx always passes through the origin.

* The slope is positive
if k> 0.

* The slope is negative
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Example 2 —

Graph y = —6x.
ETE] Write the slope as a ratio.

s i rise
run

1
EZH Graph (0, 0).

ETE] From the point (0, 0), move down 6 units
and right 1 unit. Draw a dot.

E=X] Draw a line containing the points.
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Example 2 Graph each equation. 3-6. See margin.
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Suppose y varies directly as x, and y = 72 when x = 8. F‘\d
a. Write a direct variation equation that relates yand . § ¥y=CQ f A‘ k \
y = kx Direct variation formula ‘y - k
72 = k(8) Replace ywith 72 and x with 8. S X
9=k Divide each side by 8.

Therefore, the direct variation equation is y = 9x. < ‘ S\): k( \13

b. Use the direct variation equation to find x when y = 63. S s
y=9x Direct variation formula -
63 =9x Replace y with 63. , ~

— —
7=x Divide each side by 9 — I 2.. cf

Therefore, x = 7 when y = 63.

N
Example 3 Suppose y varies directly as x. Write a direct variation equation that relates x and y. ; ) t -'\
Then solve. -
7. qu—lSwhcnx—lZ find y when x = 32. y—zrdﬂ !..Q,} Q"
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* Real-World Example 4 =

TRAVEL The distance Jet travels varies directly as the numBg¢ of hours it flies.
i A jet traveled 3420 miles in 6 hours.

a. Write a direct variation equation for the distance d flown in time £.

9a.

Words time.

N

Variable

.

Equation

rate times

Distance equals

Let r = rate.

Il
-

3420

Solve for the rate.

3420 = r(6)
3420 _ 1(6)
6 6

Original equation
Divide each side by 6.

570 =r Simplify.

Therefore, the direct variation equation is d = 570t. The airliner flew at a rate / ]

of 570 miles per hour.
Example 4 9. CCSS REASONING You find that the number &f messagegd
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a. Write a direct variation equation relaﬁng your posts to the messages received.

Then graph the equation. y = Ex; see margin for graph.

b. Find the number of messages you need to post to receive 96 messages. 40



Practice and Problem Solving Extra Practice Is on page R3.

Example 1 Name the constant of variation for each equation. Then find the slope of the line
that passes through each pair of points. 10-15. See margin.
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:anla 2 Graph each equation. 16-23. See Chapler 3 Answer Appendix.

16. y = 10x 17. y = —7x 18. y = x 19. y=Zx
_1 _i2 _6 __5
zn.ngx 21.y—3x 2?_y—§x 23 y=—3x
Example 3 Suppose y varies directly as x. Write a direct variation equation that relates x and y.
Then solve.
24. Ify = 6 when x = 10, find x when y = 18. y=3x, 30
@) 1fy =22 when x =8, find y when x = ~16. y="1x —44
—al 3 - 1. ol 1
26. Ify-d—zwhenx:Z,ﬁndywhenx=4§. y= 551; 255
27. fy=12 whenx=%,ﬁndxwheny= 16. y=14x; 1%
Example 4 28. SPORTS The distance a golf ball travels at an Hitting a Golf Ball
altitude of 7000 feet varies directly with the Altitude (ft) 0 (sea level) | 7000
distance the ball travels at sea level, as shown. Distance (yd) 200 210

a. Write and graph an equation that relates
the distance a golf ball travels at an altitude y = 1.05x; See Chapter 3
of 7000 feet y with the distance at sea level x. Answer Appendix for graph.

b. What would be a person’s average driving distance at 7000 feet if his average
driving distance at sea level is 180 yards? 189 yd

29. FINANCIAL LITERACY Depreciation is the decline in a car’s value over the course of
time. The table below shows the values of a car with an average depreciation.

_Age of car tveers) | NN IEN I I
Value (dollars) 12,000 10,200 8400 6600 4800

a. Write an equation that relates the age x of the car to the value y that it lost after
each year. y = 1800x

b. Find the age of the car if the value is $300. 7 yr 6 mo
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