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Intersection of Lines




Intersection of Lines

Does the line shown In

the graph pass through /
the point (9,5)? A

A. Yes A = 2 . .2

B. No / 313




Solution

Answer: B

Justification: The equation of the
line represents the y-value of a
point, given an x-value. If the point
(9,5) Is inserted into the equation:
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Since this is not true, the point
does not lie on the line.
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Intersection of Lines ||

The lines y, =mxX, +b, and Yy, =m,X, +b, intersect at the point
(xi, ¥;). Which one of the following statements must be true?

y.=mX +b, and vy, =m,x +Db,
y,=mx +b, or vy =mXx+b,
m, =m,

mX +b, =m,x. +b,

Both A andD

moowy



Solution

Answer: E (Both Aand D)

Justification: Since (x;Y,) is the point of intersection of two lines, it is
a point that lies on both lines. From the previous gquestion, we know
that when a point lies on a line, x; and y; can be plugged into the
equation of the line. Therefore

Ay =mx+b and y, =m,x +Db,
IS true.

Since y; Is the same in both lines, they can be equated to give:

D. mXx +b =m,x +b,



Intersection of Lines Il

. . 2 .
At what point do the lines y=§X—l and y=-2X+3 intersect?



Solution

Answer: B \
.Justifica.ltion: The x-value of the !ooint of y = -Dxi3
intersection can be found by equating the P
equations: 2 A
—2X +3=—X% -1
3
~6X, +9=2x 3 2, _&// _{_%3:__’9_
L 123 3 4 2
i o A
g 2 /
» \
Only B has this x-value. Double check i

that y,=0 by inserting x; to either line (3 3
equation. The point of intersection is y. = _(_) ~1 y. = _2)((_) +3
I 2 |

3
3).
(2 j y;, =0 y, =0



Intersection of Lines IV

Which of the following lines
Intersects the red line at
the largest x-coordinate?

1
A =—X+1
y 10
1
y=——x+1 — 1
V=—X-=1
10 0
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Solution

Answer: B

Justification: A good way to solve
this problem is by drawing quick
sketches of each line. Notice that all
the lines intersect the y-axis at (0,1).

Starting at the point (0,1), only a
negative slope will intersect the red A
line at a positive x-coordinate. This _
rules out answers Aand D. Compared |~ d
to C and E, line B has a much larger :
run than rise. The graph shows line B
(green) intersects the red line at the D
largest x-value.
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Intersection of Lines V

Jimmy is running towards Kerry at 7 m/s while she is running
away from him at 4 m/s. Kerry begins 30 meters away. How
long does it take for Jimmy to catch up to Kerry?
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Solution

Answer: C

Justification: Setting up 2 line equations is essential to solve this problem.
Let the origin be the starting point of Jimmy so that we work with positive
numbers. A point represents the position of the runners at different times.
Jimmy starts at (0, 0) while Kerry starts at (0, 30). Since Jimmy moves 7 m
every second, his position over time can be expressed as: Jimmy x; =7t

(where x is in meters and t is in seconds)
Kerry’s position over time can be expressed as: Kerry x, =4t+30
since she stars 30 m away

When these 2 lines intersect, Jimmy would have caught up with Kerry because
they will be at the same position at the same time:

t. =4t. +30
3t. =30
t. =10 seconds



Intersection of Lines VI

How far does Jimmy travel before he catches up with Kerry?

30m
35m
40m
70m
100m

moow»



Solution

Answer: D

Justification: Remember from the previous question that it takes
10 seconds for Jimmy to catch up. Since he moves at 7 m/s, he
should travel 70 m. The point of intersection is (10, 70).

Notice that Kerry, who runs at 4 m/s, only travels 40 m in 10
seconds. However, she started 30 meters ahead of Jimmy her
position is also at 70 m after 10 seconds.

Jimmy: Kerry:
X, =Tt X =4t +30
X. = 7(10) X. = 4(10) +30

X. =70m X; =70m



Intersection of Lines VI

Country X
The population growth of country X is shown Year Pop.
to the right. Which of the following countries 1984 36000
will catch up in population the earliest? All the 1988 40000
populations are modelled as linear relations. 1992 44000
1996 48000
A. B. C. D.
Year Pop. Year Pop. Year Pop. Year Pop.
1984 29000 1984 33000 1984 20000 1984 27000
1988 33000 1988 36000 1988 26000 1988 32000
1992 37000 1992 39000 1992 32000 1992 37000

1996 41000 1996 42000 1996 38000 1996 42000



Solution

Answer: D

Justification: Countries A and B will not catch up in population with Country
X. This is because they have a smaller initial population and also increase at
an equal (Country A) or slower (Country B) rate.

Country C increases in population by 6000 every 4 years, while Country X
iIncreases by 4000 every 4 years. Country D has a larger initial population,
but increases only by 5000 every 4 years. To make calculations easier, let the
variable t represent a change of 4 years.

C: D:
36000 + 4000t = 20000 + 6000t 36000 + 4000t = 27000 + 5000t
2000t =16000 1000t =9000
t=38 t=9

Country C will catch up in 2016, while country D will catch up in 2020.

What are the limitations of using a linear relation to model population growth?



Intersection of Lines VIII

Consider two lines with an opposite b+c
slope: A Y= S
B B b-c

y, =mx, +b Y, =—MX, +C B. yi=T

b+c

At what y-coordinate do these two lines C. yi= om
Intersect? h—c
D. y=—

2m

E. y= i



Solution

Answer: A

Justification: Starting at the y-intercept, the
two lines will approach each other at the
same rate since they have opposite slopes.
Intuitively we may infer that the two lines will
Intersect at the midpoint of the y-intercepts.
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Working with the equations shows that the ~
lines will intersect at the midpoint of b and c. / —~

c-—b
mx. +b=—-mx +¢ =ml —= |+Db —
| | y| (Zm j—l_ //

~c-b
2m c+b

\
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